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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMmma 1mo yueOHoMmy mpeamery — «MaremaTuka»
(yriryO1éHHBIH ypoBeHb) pa3paboTaHa Ha OCHOBE (penepanbHO padbouei
nporpaMmel o «MaremaTtuke» W BKIIOYAET B ce0sl MOSCHUTENBHYIO 3aIUCKY,
coJepkaHue OOydeHHUs, IJIAaHUPYEMbIe pPe3yibTaTbl OCBOEHHUS MPOTrpamMMbl I10
MaTeMaTHKe, TEMaTH4YE€CKOe TUIaHUPOBAHHUE.

[IporpamMMa o maremMaTuke yriayOnEHHOTO ypoBHS Ajs oOydaromuxcs 7—9
KjaccoB paszpaborana Ha ocHoBe PI'OC OOO. B mporpamme mno MareMaTuke
y4T€Hbl HWJEH © TOJIOKCHHS KOHUEMIUU Pa3BUTHS MaTeMaTHYECKOTO
oOpa3oBanusa B Poccuiickoit ®enepanuu. [IpeameTroM MaTeMaTUKH SIBIISIOTCS
(dbyHIaMeHTaNbHbIE CTPYKTYPHI HAIIETO MHpa — MPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHbIE ~ OTHOIIEHMsT ~ (OT  MPOCTEMINUX,  YyCBAaMBAaE€MBIX B
HEMOCPEJACTBEHHOM OMbITE, A0 JOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX MJIs
pa3BUTUS HAy4YHbIX M TPUKIAAHBIX UAek). MaTtemarnueckue 3HAHHS
o0ecreynBaOT IMOHUMAHWE NPHUHIMIIOB YCTPOMCTBA W  HMCIOJb30BaHUS
COBPEMEHHOW TEXHHKH, BOCIPUATHE W  HMHTEPIPETALUI0  COLMAIbHOM,
HKOHOMHUYECKOM, MOJUTUYECKON MH(OpMaLMHU, JAI0T BO3MOKHOCTH BBINOJIHSTH
pacuéThl M COCTABIATh AITOPUTMBI, HAXOIUTh U MPUMEHATH (DOPMYIIBI, BIAJAETh
NPAKTUUYECKUMU NMPUEMAMU T€OMETPUUECKUX U3MEPEHUI U MOCTPOCHUM, YUTATh
nH(OpMAITUIO, TIPEICTABICHHYIO B BHJIE TaOMUII, AMarpaMM U rpaduKoB, KUTh B
YCJIOBHSIX HEONPEAECIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep ClydalHbIX
COOBITHIA.

N3yuenne maremaTukd (GOpMHUPYET y OOyYarolUMXCsl MaTeMaTHYECKHil
CTHJIb MBIIIJICHUS, TPOSBISIONINICS B OMPEICIEHHBIX YMCTBEHHBIX HABBIKaX.
OOyuaromuecss 0CBaMBAIOT TaKUE MPUEMBI U METOJIbI MBIIUICHHS, KaK HHIYKITUS
U JIeQyKIusl, 00001eHne U KOHKPETU3aLMs, aHAIU3 U CUHTE3, KIacCu(UKaus u
cucrteMarusaius, adcTparupoBaHue W aHaorus. OOBEKThl MaTEMAaTHYECKUX
YMO3aKIIIOUEHHI, TMpaBuUja UX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHMM, CIOCOOCTBYIOT BBIpaOOTKE ymMeHUsi (OpMyIUpOBATH,
00OCHOBBIBaTh M JOKAa3bIBaTh CYXACHHUS, TEM CaMbIM DPa3BUBAIOT JIOTUYECKOE
MBIIILICHHUE. N3yuenue  Marematuku  obOecrieurBaer  (OpMHpPOBAHUE
QJIITOPUTMUYECKON KOMIIOHEHTBI MBIIIJIEHUS] U BOCIIUTAHME YMEHHUM J€ICTBOBATH
[0 3aJJaHHBIM AJIrOPUTMaM, COBEPILIEHCTBOBATb M3BECTHBIE M KOHCTPYHUPOBATH
HOBbIE. B mponecce pemieHusi 3agad — OCHOBOM y4eOHOU AesTEIbHOCTH Ha
ypoOKax MaTeMaTUKH — pPa3BUBAIOTCA TBOpYECKass M MPUKIATHAS CTOPOHBI
MblieHusa. OOydeHwe MaTeMaTuKe Ja€T BO3MOXKHOCTh  pa3BUBATH Y
OoOy4YaromMxcs TOYHYIO, PALMOHAJIBHYI0O M HMHQOPMATUBHYIO pEYb, yMEHUE
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oTOupaTh HambOojee NOAXOMSIINE SA3BIKOBBIE, CHUMBOJUYECKHE, TIpapuuecKue

CpeICTBa ISl BBIPAKEHHUS CYXICHUN W HArJSOHOTO WX mpenacrtaBieHus. [lpu

U3YYEHUU MaTeMaTUKU OCYIIECTBISETCS oOliee 3HAKOMCTBO C METOJIaMHU

NIO3HAHUS JEHUCTBUTEIBHOCTH, MPEIACTABICHUSAIMHA O IpPEeIMETe U MeToAax

MaTE€MaTUKH, UX OTIMYUH OT METOAOB JIPYTMX €CTECTBEHHBIX W T'YMaHHUTapHBIX

HayK, 00 OCOOEHHOCTSX NMPUMEHEHHsS MATEMaTUKH JJI1 pPEUICHUS HAay4YHBIX U

NPUKJIAAHBIX 3aa4.

[IpuoputeTHpIMH HeasiMM  00y4YeHHMs MaTeMaTMke B 7-9 Kiaccax
SBJISIFOTCSL:

- (hopMmHpoBaHHE LEHTPAIBHBIX MATEMATHUYECKUX IOHATUH (YUCIIO, BEJIWYMHA,
reoMeTpudecKas durypa, nepeMeHHas, BEPOSITHOCTb, GyHKIUSA),
00EeCIeunBaOIIUX PEEMCTBEHHOCTh UM IEPCHEKTUBHOCTh MaTEMAaTUYECKOTO
o0Opa3oBaHus 00y4arOIUXCS;

- MOJBEACHHE OOyYaroUUMXcsl Ha JOCTYNMHOM J/JIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTeMaTHUKUA U OKPY>KAIOLIEro MUpa, MOHMMAaHME MAaTeMaTHKU Kak
4acTu oO1IeH KyJIbTYphl YEJIOBEUECTBA;

- pa3BUTUE MHTEJUIEKTYaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyuaroummxcs,
IIO3HABATEJIbHOM  AKTMBHOCTH, HCCIEJOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIJIEHUS, UHTEPECA K U3YUEHUI0 MaTEMAaTUKH;

- (opmupoBanue (yHKUHOHATBHOM MAaTEeMAaTHYECKOW TI'PAMOTHOCTH: YMEHUS
pacno3HaBaTh  MPOSIBJICHUS ~ MAaTeMaTHYECKUMX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX JKM3HEHHBIX CUTYyalUsX W NPHU WU3YUYEHUU APYTHX
y4e€OHBIX MpPEAMETOB, MPOSIBIEHUS 3aBUCUMOCTEHl M  3aKOHOMEPHOCTEM,
(opMyJIMpPOBaTh X HA SI3bIKE MATEMATUKU U CO3/1aBaTh MaTEMAaTUYECKUE MOJEIH,
IPUMEHATH OCBOCHHBIM MaTEeMaTHYECKUH amnmapar g PELIeHHs] IMPaKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBAT M OLEHUBATH IOJYyYECHHBIE
pe3ybTaTHI.

OCHOBHBIE JTUHUH COAEPKAHUSA IPOrpaMMBbI IO MaTEMATUKE B 7—9 Kiaccax:
«Yucna wu  BblUMCIEHUs», «Auredpay («AnreOpanueckue  BBIPAKEHUSNY,
«YpaBHeHHsI M HepaBeHCTBa»), «DyHkuum», «l'eomerpus («['eomerpuueckue
burypsl u ux cBoicTBa», «M3MepeHHe TeOMETPUYECKUX  BEIUYUHY),
«BepoATHOCTP W crTaTtucTUKa». J[laHHBIE JIMHUM pa3BUBAIOTCS NapaJlIENbHO,
KaXKJasi B COOTBETCTBUHM C COOCTBEHHOW MPHUPOAOH M TPaIUIMsIMH, OJHAKO HE
HE3aBUCUMO OJ[HA OT JPYIOii, & B TECHOM KOHTAKT€ U B3aUMOJICHCTBHH.

CopnepkaHue INporpaMMbl IO MaTeMaTHKE, PAacHpelela€éHHOE I0 roJaM
oOyueHus, CTPYKTypUpPOBAHO TakuM o0Opa3oM, uyTOObI KO BCEM OCHOBHBIM,
IPUHLMIINAIBHBIM BOIpOCaM O0ydYarolyecs: 00palagiuchk HEOJHOKPATHO, YTOOBI
OBJIAJICHAE MAaTEMaTHYeCKHMMM IIOHATHAMM M HaBBIKAMH OCYIIECTBIISLIOCH



4

MOCJEeA0OBaTEIbHO W MOCTyHaTeabHO, C  COOJIIOJICHWEeM  MPUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHHUS BKJIIOYAJUCh B OOIIYI CHUCTEMY
MaTEMaTUYECKUX TPEJCTAaBICHUN OO0YyUYalOIIUXCs, paciiupsis W yriayomusas e€,
o0Opa3ysi IPOYHbIE MHOYKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmaremaruka SBISE€TCS 00s3aTEIbHBIM
NpeMETOM Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs W H3ydaeTcsl Ha
yIIIyOJI€HHOM YpOBHE B paMKax CIEIYIOIMIMX YYEOHBIX KypcoB: «Auredpay,
«I"'eomeTpus», «BEposSTHOCTb U CTATUCTUKAY.

OOG11ee YMeJI0 YacoB, IS U3yUeHUsl MaTeMaTuku, — 816 4acoB: B 7 kiacce —
272 4daca (8 yacoB B Hejento), B 8 kimacce — 272 yaca (8 4yacoB B HeJen), B 9
Kjacce — 272 yaca (8 4acoB B HEJIENIO).



HOACHUTEJIBHAA 3AIIMCKA

YUYEBHOI'O IPEIMETA «AJITEBPA» HA YIJIYBJIEHHOM
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMSA

Adaredpa sBISE€TCS OJHUM U3 OIOPHBIX KYypCOB OCHOBHOTO OOIIETrO
oOpa3oBaHusA: OHA O0ECIEYMBAET U3YUECHHE JPYTUX JUCUUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO LHMKIOB, €€ OCBOCHHWE HEOOXOAMMO IS
NpOJOKEHU O00pa3oBaHWs MW IS TOBCEAHEBHOW KW3HU. PazButue vy
OO0ydaromuxcss HAy4YHBIX TPEJACTABICHUNA O TMPOUCXOXKACHUA W CYIIHOCTH
anreOpanyeckux abCcTpakiMii, crnoco0e OTpaKeHUs MaTeMaTHYeCKOM HayKon
SBJICHUA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, PO MATEMaTUYECKOTO
MOJICIMPOBaHUSI B HAYYHOM [IO3HaHMM M B TMPaAKTHKE CIOCOOCTBYET
(GbopMHPOBAaHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX
JUIsS. ajanTalMd B COBpPEMEHHOM Hu(poBoM oOmiectBe. M3yuenuwe anreOpbl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIIOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOU JEUCTBUS, BBIBOJIbI, (HOPMYJIHUPOBAThH
yTBepkeHus. OcBoeHne Kypca anreOpsl 0OecreurBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUS OOYYalOIIUXCS: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIYyKTHUBHbBIC
paccyxzienus, o000IeHHe W KOHKPETH3allUi0, a0CTparupoBaHUE M AHAJIOTHIO.
OOydenue anreOpe MpearnoiaracT 3HAYUTENbHBI O0BEM CaMOCTOSTEIBLHON
JESTENbHOCTH  OOYyYaromMXCsi, TMOATOMY CaMOCTOSTEIbHOE pelIeHue 3ajad
00yUarOIUMUCS SIBISIETCS pean3annuel AesITeTbHOCTHOTO PUHITUTIA O0yYeHUSI.

B cTpykType mnporpammbl ydeOHOTO Kypca «Anrebpa» yriayOoaéHHOTO
U3YYEHUS OCHOBHOE MECTO 3aHMMAIOT COJEPKaTeIbHO-METOANYECKUE JIMHUU:
«Yucna © BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPAaBHEHHUS W
HepaBeHCTBa», «DyHkuum». Kaxnas H3 3THUX COAEpKaTeIbHO-METOINYECKHUX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJEHCTBYS C
JpyTMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMcsi MPUXOAUTCA
JIOTUYECKHU PACCYKIATh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3M
C 3TUM B Mporpammy yueOHOro Kypca «Airedpay BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYeCKOro
oOpa3oBaHus H  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOUIMMHUCS  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4eCKoro s3bika. ColepaTenpHOM M CTPYKTYpPHOU
O0COOEHHOCTBbIO YYEOHOro Kypca «Anredpa» sBISETCS €ro WHTErpUpPOBAHHBIN
XapakTep.
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Conepxxanue nmHUA «YucClIa W BBIYUCICHHS» CIIY)KAT OCHOBOW ISt
JaTbHEUIIeT0 U3yYeHUsS MAaTEeMaTHUKHU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOIIUXCS
JIOTUYECKOTO MBIILICHHS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TIOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YHCIIC Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBSI3aHO C pAlMOHAIBHBIMU W MPPAlUOHAIBHBIMU YHCIAMH, (HOPMUPOBAHHEM
NPEACTABICHUA O JACHUCTBUTEIIBHOM YHCIIE. 3aBEpUIEHHWE OCBOCHHSI YHCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

CopeprkaHue IByX alre0pandeckux JUHUN — «AJreOpandecKkue BhIPaKESHUSD)
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO Jis PEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TIPEAMETOB M OKpYy X aromel peabHOCTH. Ha ypoBHE OCHOBHOTO 00IIIETO
oOpa3oBaHMs yd4eOHBIH MaTepuan TPYNIHPYETCS BOKPYT  PallMOHATBHBIX
BBIpQXCHUIH. AnredOpa JEMOHCTpUPYET 3HAYCHHE MATEMATHKH KaK S3bIKa st
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIe]eil, OMMCAHWs TPOLECCOB H SIBICHUUN
peanpbHOrO MHpa. B 3amaum oOyueHus anreOpe BXOJAT TakKe JalbHEHIee
pPa3BUTHE AJITOPUTMHYECKOTO MBINIJICHUSI, HEOOXOAMMOTr0, B YaCTHOCTH, MJIA
OCBOCHHSI Kypca WH(POPMATHKH, ¥ OBJQJEHUE HABBIKAMH JICTyKTUBHBIX
paccyxnaenuid. [IpeoOpa3oBaHne CHMBOJBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpPaKEHUS, CIIOCOOHOCTEN K MaTEMaTHIECKOMY TBOPYECTBY.

Conepxxanne GyHKIMOHATBHO-TpaUUECKOi JTUHUH HAIEJICHO Ha MOJy4YeHHUE
00y4aroMMuUCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOAETH
JUISl OITUCAHUSL U UCCIIEAOBaHUsS pa3HOOOPa3HBIX MPOLECCOB U SIBIICHUN B MPUPOJIE
u obmecrtBe. M3yueHue marepuana CrIoCOOCTBYET PAa3BUTHIO y OO0Yy4arOIIHUXCS
YMEHUS UCTIOJIb30BaTh PA3JINYHbIE BhIPA3UTENbHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'0, CMMBOJMYECKOT0, rpaduyeckoro, BHOCUT BKJIaJI B (popMupoBaHUE
IIPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUM LIMBUIM3ALUN U KYJIbTYPBI.

VYriny6néHHbIi KypcC anreOpsl XapaKTepu3yeTcs M3y4YEHHUEM
JOTIOJIHUTENIBHOTO TEOPETUYECKOr0 armapara M CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amad. AunreOpa SBISETCAS A3BIKOM JJisi  OMMCaHUST OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTHU4ecKoro mozaenuposanus. [Ipu
TOM CaMU OOBEKThI MATEMAaTHYECKUX yMO3aKIIOUCHUM M TPHUHATHIE B anredpe
mpaBuia WX KOHCTPYUPOBAHHUS CIIOCOOCTBYIOT (DOPMHUPOBAHHIO  YMEHUU
00OCHOBBIBATh M JIOKA3bIBATh CYXK/ICHUS, PA3BUBAIOT MATEMATHUYECKYIO HHTYHIIHIO,
KPAaTKO W HAaIJISITHO PAcCKpPbIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUN U ydaT HX
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npuMeHeHuto. Tem cambpiM anreOpa 3aHUMaeT OJHO M3 BEIYLIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIUICHUSI 00YUYarOIINXCsl.

CormacHo ydeOHOMY IulaHy B 7-9 kiaccax wu3ydaercs Y4YeOHBIA Kypce
«Anredpay», KOTOpPBIA BKJIIOYAET CIECAYIOIINE OCHOBHBIE Pa3leibl COJECPIKAHUS:
«Yucna W BBIUMCICHUS», «ANreOpanueckue BBIPAKCHUS», «YPaBHEHHUS U
HEPaBEHCTBa», « DYHKIIUM.

Ha u3ydenue yueOHoro kypca «Ajaredpa» orsoautcs 408 yacos: B 7
kiacce — 136 yacoB (4 gaca B Hefieno), B 8 kiacce — 136 gacoB (4 yaca B HEZICIIO),
B 9 kiacce — 136 yacoB (4 yaca B HeZEINIO).
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COAEPKAHUE YYEBHOI'O IIPEAMETA  «AJI'EBPA» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

7 KIIACC

Yucia v BBIYUCICHUA

Pannonansubeie uyucna. CpaBHEHUE, YNOPSIOYMBAHME U apU(DMETHUECKHE
JIEUCTBHUS C PAalMOHAIBHBIMU YHCIaMu. YucaoBas mpsiMasi, MOJyJIb YUCTIA.

CreneHb C HaTypajdbHbIM IOKa3aTeleM M €€ CBOWMCTBA. 3alKch 4HCIa B
JECSITUYHOM MMO3ULMOHHON CUCTEME CUHUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHIecKuM criocodom. Perenue 3agad u3
peanbHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUN
U TOpONOpIUN TpH pEelIeHWH 3ajay, pelieHue 3aJad Ha JIBI)KEHHue, paloTy,
MOKYTIKH, HAJIOTH.

JemumocTts enbix uncel. CBoicTBa ICTMMOCTH.

IIpocteie m cocraBHble uucia. YErHble u Heu€THble yucina. [IpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOeIUMOCTH CYMMBI H
MPOU3BEICHUS LIEJIBIX YMCEII PU PEIICHUH 33]1a4 C MPAKTUYECKUM COAEPKAHUEM.

HaunGonpmuii oOnuii 1enuTens 1 HAaMMEHbIIIee 00111ee KpaTHOE IBYX YHCE].
B3anmuo npocteie uncia. Anroputm EBkinaa.

Jenenue ¢ octaTkoM. AprupMeTHYeCKre ONepalui HaJl OCTaTKaMHu.

AnredpanyecKue BbIPaKEeHUA

BripaxkxeHne ¢ TEepeMEHHBIMU. 3HAQUYEHUE BBIPAKEHUS C IEPEMEHHBIMMU.
[IpencraBneHne 3aBUCUMOCTH MEK]Ty BEIMYMHAMU B BUJI€ (POPMYIIBI.

ToxnectBo. ToxaecTBeHHbIE TTPeoOpa30BaHUs AITeOPaNUeCKUX BBIPAKEHUH.
Jloka3aTenbCTBO TOKIAECTB.

Onnounenbl. OMHOYJICH cTaHAAPTHOrO BUIa. CTENEHb OJTHOYJIEHA.

Mmuorounensl. MHorouneH crasgapTHoro Buzaa. CreneHb MHOTOWIEHA.
CrnoxeHre, BBIYMTAHUE, YMHOKCHHE W JeIeHHe MHOrowieHOB. [IpeoOpasoBanue
LIEJIOr0 BbIPaXKE€HHs B MHOTOWIEH. KopHr MHOTOUsIEHA.

@opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaJpaT Pa3HOCTH
JIBYX BBbIpaXeHUH, Ky0 CyMMBbI M KyO pPa3HOCTH JBYX BBIpOKEHHUH, Pa3HOCTHb
KBaJI[paTOB JIByX BBIPAXKEHUM, TMPOU3BEACHUE PA3HOCTH H CYMMBI JBYX
BBIpaKEHUN, CYMMa U pa3HOCTh KyOOB JIBYX BBIPAKCHUH.

Paznoxenne MHOTOWIEHA HA MHOXKUTENN. BeiHEeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeToJ1 TpyTIUPOBKH.

YpaBHEHUS U HEPABEHCTBA
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VYpaBHenue ¢ ogHou nepemeHHol. Kopens ypaBHeHHs. CBOMCTBA ypaBHEHHAN
C OJHOW TIEPEeMEHHOW. PaBHOCWIBHOCTP YpaBHEHMH. YpaBHEHUE Kak
MaTeMaTU4YEeCKasi MOJICIIb PEAJIbHOW CUTYAIINH.

JInHelHOE ypaBHEHUE C OJHOM MEPEMEHHOW. UMCIO KOpPHEW JIMHEMHOIrO
ypaBHEHMS. PenieHune TEKCTOBBIX 3aJad C IOMOULIBIO JIMHEMHBIX ypPaBHEHMIA.
JIuneliHOE ypaBHEHME, COepKaLIee 3HAK MOy JIS.

VYpaBHeHue ¢ AByMs IepeMeHHbIMU. ['pauk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEHHBIX YpPAaBHEHHM C JByMs [E€PEMEHHBIMHU.
['paduueckuii MeTON pelIeHHs] CUCTEMbl JWHEWHBIX YpaBHEHUU C JBYyMS
NEpEMEHHBIMU. PerieHue cucrteM JMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJIOM cioxkeHusa. Cucrema AByX JIMHEWHBIX
YPaBHEHMH C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOU CUTYALUH.

DyHKUNH

KoopaunaTta Touku Ha npsiMoil. YUCIOBbIE TPOMEXKYTKU. PaccTosiHue MexIy
JBYMsI TOUKaMU KOOPAUHATHOM MIPSAMOM.

[IpsimoyronbHast cuctemMa KOOpAMHAT. AOCIMcca W OpJAuHATa TOYKHA Ha
KOOPJIMHATHOM TIIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHBIX GopMynamu. YTeHue
rpauKoOB peabHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIbHBIE 3aBUCUMOCTU Mexay BenuuuHamu. [loHsTHe (QyHKUMU.
OyHKIUS Kak MareMmaruueckas MojeNlb peajgbHoro mpouecca. OO0nacTh
omnpeneneHuss U od6isacte 3HaueHW ¢QyHkuuu. CrnocoObl 3agaHus (QYHKUIUU.
I'paduk pynkuuu. [loHaTns MmakcuMyma ¥ MUHUMYyMa, BO3pacTaHUs M yOBbIBaHUS
Ha [IPUMEpax peaJibHbIX 3aBUCUMOCTEM.

Jluneitnas Qynkuus, e€ cBoictBa. ['paduk nuHeitnHont Qynkuuu. I'padux
¢yskmumu Y = |X|. KycouHo-3ananuble GyHKINU.

8 KUIACC

Yucaa v BIYMCICHUA

KBanpartubie kopHu. ApudmMeTrnuecKkuii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[IoHsTHE WMppauMOHANBHOrO 4ucHa. JIeHCTBUA C HUPPALMOHAIBHBIMU YUCIIAMMU.
CBoiicTBa IEUCTBUI ¢ UPPALMOHAIBHBIMY YyKciaMu. CpaBHEHNE UPPALMOHAIIBHBIX
quced.

[IpencraBneHnss O pACHIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXKeCTBa
HaTypaJlbHBIX, UENbIX, PALUOHAIBHBIX, JACHUCTBUTENbHBIX uHcel. (CpaBHEHUE
yucen. YucaoBble TPOMEKYTKH.

HevictBuss ¢ ocratkamu. Octatku creneHen. lIpuMeHeHue ocCTaTkoB K
PEILICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl 0OBEKTOB OKpPYXKAIOLIEr0 MHpPA, JUIMTEIBHOCTh TMPOILIECCOB B
oKpy>katouieM mupe. CTaHIapTHBIN BUJ YUCIA.
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AnredpanyecKue BbIPpaKeHUA

Anrebpanyeckas poOb. JlomycTuMble 3Ha4YeHHMs] TEPEMEHHBIX B JAPOOHO-
panMoHANBbHBIX BhIpaXeHUsix. OCHOBHOE CBOWCTBO alreOpanyeckou ApoOw.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHUE U JCJICHHE alreOpanyeckux JapoOeit.
Brinenenue nenoi yactu anredbpandeckoit 1poou.

PanunonanbHeie BBIPAKCHUS. ToxecTBeHHbBIE npeoOpa3oBaHUs
palMOHATBHBIX BBIPAKECHUMN.

JlonmycTrmble 3HA4Y€HUs TNEPEMEHHBIX B  BBIPAXKCHUSAX, COAEPXKAIIUX
apuMeTHYeCKue KBaJpaTHble KOPHH. TOXXIECTBEHHbIE MPeoOpa3OBaAHUS
BBIPAKEHUM, CoiepKalnX apupMeTUIECKUe KBaAPaTHbIE KOPHH.

Crenenbr ¢ 1edbIM TOKa3areneM U €€ cBoiictBa. IIpeoOpazoBanue
BBIPAKECHUU, COJEPKAILIUX CTETICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmysia KOPHEM KBAJpAaTHOTO ypaBHEHMS.
Konn4uecTBO neMCTBUTENBHBIX KOPHEW KBaJIpaTHOro ypaBHeHUs. Teopema Buera.
YpaBHEHHs, CBOJHMMBIE K JIMHEWHBIM YPAaBHEHUSM WIM K KBaJpaTHBIM
ypaBHeHUsIM. KBapatHoe ypaBHEHUE ¢ mapaMeTpoM. PelieHue TeKCTOBBIX 3a/1a4 C
MIOMOIIbIO KBA/IPATHBIX YPABHEHUH.

JpoGHo-panmoHabHble  ypaBHeHHs. Pemienne  apoOHO-paliMoOHaTBHBIX
ypaBHeHUH. PerieHre TEKCTOBBIX 3a7ad C MOMOILIBIO JPOOHO-PAIIMOHATBHBIX
ypaBHeHui. ['paduueckas uHTEprpeTalus ypaBHEHUM ¢ IByMs IEPEMEHHBIMH.

Yucnossie HepaBeHCTBa. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. CllokeHue
U YMHOXEHHME YHUCJIOBBIX HEpPaBEHCTB. OILICHUBAHUE 3HAYEHUS BBIPAXKECHUS.
Jloxa3arenbCcTBO HEPABEHCTB.

[IoHsiTHE O pElIEeHWH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEeHOE HEPABEHCTBO C OJHOM INMEPEMEHHOW M MHOXKECTBA €r0 PEIICHUM.
Peunienrie TMHENHBIX HEPABEHCTB C OJTHOW NepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemeHnme TEKCTOBBIX 3a1ay ¢
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OAHON NEPEMEHHOM.

DOyHKUNHA

OO6uacTh onpeseieHnsl 1 MHOXKECTBO 3HaueHni ¢yHKimu. CriocoObl 3a1aHusl
byukiui. ['paduk pynknuu. Urenune cBoicTB GyHKIMHU 10 €€ rpaduky. [Ipumepsl
rpa@uKoB (QyHKIHMI, OTPAKAIOIIMUX PEATIbHBIE TIPOLECCHI.

Jlunetinas Qyskusa. @DYHKIUW, OMHUCHIBAIONINE TPSIMYI0 W OOpaTHYIO
MPOIOPIIMOHANIbHBIE 3aBUCUMOCTH, UX TPadUKH.

Oynxipn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux cBoiicrsa.
Kycouno-3amannbie QyHKIIUHN.
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9 KJIACC

Yuciia ¥ BBIYUCTICHUA

Kopenp n-i1 crenenn wu ero cBoiMcTtBa. CTeneHb C PpalMOHAIBHBIM
IIOKa3aTeIeM U €€ CBOMCTBA.

AnredpanyecKue BbIPpAKEHUA

ToxxnecTBeHHbIE TPEOOpa30BaHUsl BBIPAXKEHHH, COIEp)KalUX KOPEHb N-i
creneHu. ToxaecTBEHHbIE MPEe0Opa30BaHUs BHIPAKEHUM, COAEPKALUX CTENEHb C
palMOHAJIbHBIM ITI0KA3aTEIEM.

KBangparneii Tpéxunen. KopHu kBampatHoro tpéxuneHna. PasznoxeHue
KBaJpaTHOrO TPEXUJIEHA HA JTUHEWHbIE MHOKUTEIIH.

YpaBHeHUS U HEPABECHCTBA

bukBanpatHeie ypaBHeHUS. [IpuMepbl NpUMEHEHHIT METOJ0B PAaBHOCUIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpaHUuecKoro MeToJa MpH PEelICHUU
ypaBHEHHUM 3-i U 4-i1 CTEIIECHEN.

Pemenue apoOHO-palimOHAIBHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHHM € AByMs IIEpEMEHHBIMU. PerieHrne nmpocTenmmx
CUCTEM HENMHEWHBIX ypaBHEHUH ¢ JABYMs repeMeHHbIMU. ['paduueckuit meton
pELICHUSI CHUCTEMbl HEJIIMHEWHBIX YPAaBHEHHH C JIBYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIIMHEHMHBIX YpPaBHEHUU C ABYMS NEPEMEHHBIMH KAaK MOJIENb PEaIbHOU
CUTYyaluu.

YucnoBble HEpaBEHCTBA. PellleHre JTMHEMHBIX HEPAaBEHCTB. J(OKa3aTesbCcTBO
HEPABEHCTB.

KBazmparHbie HEpaBEHCTBA C OJHOM MNEpeMEHHOUN. PelieHwe KBaapaTHBIX
HEPABEHCTB rpa)UuecKuM METOJOM M METOJIOM HMHTEpPBaJIOB. MeTOJ MHTEPBAJIOB
JUIS1 palliOHaIbHBIX HepaBeHCTB. [IpocTeiiiine HepaBeHCTBa C MapaMeTPOM.

PelieHre TEKCTOBBIX 33/1a4 C TOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ JByMsi NepeMEHHbIMU. PellleHue HEpaBEHCTBA C JBYyMS
nepeMeHHbIMU. CHCTeMbl HEPAaBEHCTB C JBYMs MEpeMEHHbIMU. [ paduueckuii
METO/I PEIICHUSI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DyHKUNHA

Oyukius.  CBoictBa  GyHKUMA:  Hyad  QYHKIUH,  [OPOMEXYTKH
3HAKOIMOCTOSTHCTBA (DYHKIIMU, MPOMEKYTKH BO3pacTaHusi U yObIBaHMS (DYHKIIWU,
4&THBIC U HEYETHBIC (DYHKITNHU, HANOOIBIIIEe U HAUMEHbIIICE 3HAYCHUS (PYHKITUH.

KBagpatnunas ¢yHkuuss u  e€ cBoiictBa. Mcmosnb3oBaHHE CBOWMCTB
KBaJipaTuyHOW  yHKIMHA I pemeHust 3amad.  [loctpoenme  rpadmka
kBajipatuyHo (GyHkiuu. [lonoxkeHnue rpaduka KBaapaTUYHOW (YHKIMH B
3aBHCHMOCTH OT ¢& kooddumrentoB. [padukn byHKumil y =ax2, y = a(x — m)>u y
= a(x — m)® +n. [Toctpoenue rpadukoB ByHKIMIA C TOMOIIBIO TPEOGPA3OBAHHIL.

Hpobuo-nuneiinas Gyukius. MccnenoBanue QyHKITHA.



12

®ynkuus Y = X' ¢ HaTypalbHBIM IOKa3aTeaeM N 1 eé rpaduk.

YucsioBbIe MOCIEI0BATEIBHOCTH U POrPecCum

[TousiTue 4YHCIOBOM MOCJIEIOBATEILHOCTH. KoOHeyHble U OECKOHEYHBIE
nocjiea0BaTeNbHOCTH.  OrpaHuyeHHas  MOCIENOBATEIBHOCTb.  MOHOTOHHO
Bo3pactaromias  (yObIBaromiasi)  moclenoBarenbHOCTh.  CnocoObl  3ajaHust
NOCJIEIOBATEIBbHOCTH: ONUCATENbHBIM, TAOJWYHBIM, ¢ MOMOLIBIO (POpMYIBI N-TO
YJI€Ha, PEKYPPEHTHBIM.

Apudmernueckass W reomeTpuueckas mnporpeccun. CBOWCTBA HICHOB
apupMeTHYeCKoil u TeoMeTpuueckoil mporpeccuit. dopmynbl N-TO uIeHa
apu@meTuyecKkol u reomeTpuueckor mnporpeccuil. Gopmyiibl CyMMBbI MEPBBIX N
YJIEHOB apu(PMETUUECKON M T€OMETPUUYECKON Mporpeccuil. 3aiayu Ha MPOLEHTHI,
OAHKOBCKHE BKJIa/bl, KPEAUTBHI.

IIpencraBieHne O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHUPOBAaHHUU
O0eCKOHEYHO yObIBaIOIIEH reOMETPUYECKON MTPOTPECCHUH.

Meron maTemMarnueckor MHAyKIuM. IIpocreitmme npumepsl.

IINTAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJAEHHOM YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJbTATBI

JINYHOCTHBIE Ppe3yJbTATBI OCBOCHUS MPOrPaMMbl MO MaTeMaTHKE
XapaKTEPU3YIOTCS B YACTHU:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

IIPOSIBICHHEM HMHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTUXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO ATHUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIAIHBIX cepax;

2) rpamIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITTOJTHECHUIO 00S3aHHOCTEW Ipak/IlaHWHA W Peasi3alliil €To
npaB, [MpPEJICTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SABICHUH, MPOIEAYp TPaKIaHCKOro 0OIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIUIIOB B ICSATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIMTAHMS:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAaHWEM BAXHOCTH MaTEMAaTHYECKOTO
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oOpa3oBaHus Ha MPOTSHKEHUHM BCEHM JKMU3HU JJIs YCHEIIHOM NpodeccHoHaIbHOM
JESATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBEIOOPOM U
MOCTPOCHUEM MHUBUIYATbHOU TPAEKTOPUH 00pa30BaHMSI M )KM3HEHHBIX TUUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY U  3CTETHYECKOMY BOCTIPUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJiau, PEUICHUW, PacCY>KICHUM, YMEHHUIO BHUJETh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTel HAYYHOTO MMO3HAHMS:

OpUEHTAlMel B JEATEIBHOCTH HAa COBPEMEHHYI) CHUCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YellOBEKa, MIPUPOJIbI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HAayKH Kak CQepbl UYeIOBEUYECKOM
JEATEeNIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHS LUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaT€MaTUYECKOW KYJIbTYpOW KaK CPEICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMU UCCIIEIOBATEIbCKON ESITENLHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOIMOHAJIBHOIO 0JIaronoJayYms:

TFOTOBHOCTBIO IPUMEHSITh MAaTEMATHUYECKWE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsS, BEJCHHS  3J0pPOBOro  oOpasa JKM3HHU  (37J0pOBOE  IMHUTAHHUE,
cOAlaHCUPOBAHHBIM pEXUM 3aHATUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA peQEKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOro K€ MpaBa JPYroro 4YeJaoBEKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMS:

OpUEHTAaIMEN HAa MPUMEHEHNE MAaTEeMaTUYECKNX 3HAHUW IS PELICHUS 3a1a4
B 00JIACTM COXPAHHOCTH OKPYXKaIoIIeH Ccpelapl, IJIaHUPOBAHUSI TMOCTYNKOB U
OLIEHKM KX BO3MOXKHBIX MOCJIEACTBUM i1 OKPYKAIOIIEW Cpeapl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON U NMPUPOAHOM
cpeabl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUpOBaTh UJIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTaX U SIBIICHUSX, B TOM YKCJIC paHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUITUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
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IPUHUMAEMbIE pEIIeHUs] U ACHCTBUSA, (POPMYJIMPOBATH M OLEHHUBATh PUCKH U
HoCHeACTBUSL, (GOPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOeHUs MPOTpaMMbl 10 MATEMATHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydJaromierocs OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOITUECS OBJIAJICHUEM YHUBEPCAITbHBIMA
MO3HABATECILHBIMU  JIEHCTBUSMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JIEUCTBUSAMH U YHUBEPCATHHBIMH PETYJISTUBHBIMU JICHCTBUSIMH.

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIEC 1eliCTBUSA
Ba3soBble Jlorn4yecKne AeincTBu:

BBISIBISITh M XAPAaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHMH MEXIy HOHATUAMH, (OpPMYIHpPOBAThH
OTIpEJICNICHHs] TIOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN NMpPU3HAK KiaccU(UKaLUH,
OCHOBaHMS J171s1 0000IIEHHS U CPAaBHEHHSI, KPUTEPUU TPOBOJIMMOI0 aHAIN3;

BOCIIpUHUMATh,  (OpPMYJIHpPOBaTb U  MPeoOpa3oBBIBATH  CYKJCHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOJIOJECHUSAX U YTBEPXKACHUAX, NpeularaTb KPUTEPUU Jis
BBISIBJICHHS 3aKOHOMEPHOCTEH U POTUBOPEYU;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUU;

pa3buparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUM (IpsIMbIE M OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTENbCTBA MAaTEMAaTHUYECKHX
(akTOB, BBICTpaMBaTh ApryMEHTALWIO, NMPUBOAHUTH NPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTU4eCKOM HHIYyKUUH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHHUs;

BBIOMpATh CMOCOO pelleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIbKO
BAPUMAHTOB  pEILIEHHUsA, BbIOMpaTh Hauboyiee MOAXOAAIIMA € y4€TOM
CaMOCTOSTEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiiCTBUS:

UCII0JIB30BaTh BOIPOCHI KAaK HCCIEI0BAaTEIbCKU MHCTPYMEHT IIO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (UKCHUPYIOIIME  MPOTUBOpeuYne,  Mpodiemy,
CaMOCTOATENILHO YCTAaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpMUPOBATh TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITEIBHO COCTaBIEHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJOBAHME TI0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOM;
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CaMOCTOSITENILHO (HOPMYIUpPOBaThH O0OOIIEHUS W BBIBOJABI MO PE3yJIbTaTam
OpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTb MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHUH;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMpoIlecca, a TakXKe BBIJBUTATh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh  HEAOCTATOYHOCTh M M30BITOYHOCTh MH(GOpMAIMHM, JaHHBIX,
HEOOXOUMBIX JUUIS PELICHUS 3a]a4uH;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(OPMAIUIO PA3IUYHBIX BUIOB U OPM MPEICTABICHNUS,

BbIOMpaTh (opMy mpenacTaBieHUss HMHGGOpPMAUUMUM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMu, TuarpaMMaMu, MHON TpauKoil 1 NX KOMOWHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMK 10 KPUTEPUSAM, MPEUIOKEHHBIM WIN
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHUKaTHBHbIE YHUBePCcaAJIbHbIE YyueOHblIe AeiicTBUS

BOCIPUHUMATh U (HOPMYIHPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
HeIsIMU  OOILIEHHS, SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M TMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY PEIICHUs 3aJadu,
KOMMEHTHPOBATh MOJTYUYEHHBIN pPe3yIbTaT;

B X0jie 00CYyXXJIeHUs 3aJaBaTb BOIPOCHI MO CYIIECTBY 0OCYX/IaeMOH TEMBl,
npobieMbl, pemraeMoil 3afaud, BBICKA3bIBATh WJEU, HAIleJIEHHbIE Ha MOUCK
peIlIeHus, COMOCTABISATh CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuanora, oOHapy)KUBaTh Pa3IMuUe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,

NPEJCTaBISTh Pe3yIbTaThl PEIICHUS 3a/lauM, SKCIEePUMEHTa, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTEIBHO BHIOMpaTh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
NIPE3CHTAINN U OCOOCHHOCTEH ayIUTOPUH;

MOHUMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJIbHOU
paboOThl TpU peHIeHHH Y4YeOHBIX MaTEeMaTHUeCKHUX 3a/lad, NPUHUMATH IIeJb
COBMECTHOHM JEsATEeNbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhl,
pacmipenensiTb BUABI pabOT, TOrOBapuBaThCs, OOCYXKAATh MPOLECC U PE3yIbTaT
paboThl, 060011aTh MHEHHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBBIX GopMax paboTsl (00CYyKIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W HHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTUMH WI€HAMU KOMAaH[bl, OLEHUBAThH
KayecTBO pe3yjbTaTa M KayeCTBO CBOETO0 BKJIaJa B OOIIMN pe3ynbTar Io
KpUTEpHUsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE el cTBUSA
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Camoopranuzamnus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHHS] B JKU3HEHHBIX M YUEOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCS B PATUYHBIX MOAXOAAX MPUHATHS PEUICHUN (MHAUBUYaJIbHOE,
rpynmnoBoe);

CaMOCTOATENBLHO COCTABJAThH IJIAH, aJrOPUTM pElIeHUs 3aJaud (Wiu €ro
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBATh M KOPPEKTHUPOBATH BapUAHTHI
penieHui ¢ y4€TOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIAJETh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yJibTara
pElIeHHs] MaTeMaTUYEeCKOM 3a7aul, CAMOMOTUBALIUU U PEPIIEKCUN;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEITHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJEHHBIX OMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yJibTaTa JEATEIbHOCTH MOCTABIECHHON LENH U
YCIIOBHSIM, OOBSCHSTh IPUYUHBI TOCTHXKCHUS WU HEIOCTYDKCHHS 11€7T1, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh SMOLMU TPU H3YYCHHUH MATEMaTUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOIIMOHAIBHYIO OLEHKY PELICHHUS 3a]a4u.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 00yuenus B 7 kjiacce 00y4aromunics MOTyYuT CIEIYIONUe MPEeIMETHBIC
pEe3yJIbTaTHI:

Yucsia v BIYMCJIEHUS

PanunonanbHble ynca.

[lepexoauTh OT 0mHOW (OPMBI 3aMMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO JIPOOB).

Hcnonb30BaTh MOHIATUS MHOKECTBA HATYPAIbHBIX YHCEJ, MHOXKECTBA LEIbIX
YHCEJI, MHOXKECTBA PALMOHAJIBHBIX YHUCEJI IPU PELICHUM 3a/1a4, IMPOBEACHUU
PacCyKJI€HUN U TI0KA3aTEIbCTB.

[TorumaTh U OOBACHATH CMBICH MO3UITMOHHON 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSOUYMBATH PALIUOHAIIbHBIC YUCIIA.

BreinonHsATh, couyeTas yCTHbIE U MHUCHbMEHHbIE MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C PAllMOHAIIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YKCEN U MpaBuUia
JIEVUCTBUI, NPUEMBI PAlIMOHAIBHBIX BHIYHCIICHUM.

BBINONHATH 1€UCTBUA CO CTENEHIMU C HATYPaJIbHBIMU MTOKA3aTEIISIMH.
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Haxonuth 3HaY€HHS] YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIUX PALUOHATBHBIC
YUCJIa W CTEMEHW C HaATypalbHBIM IIOKa3aTeJIeM, NPUMEHSITh Pa3HOOOpa3HbIC
CriocoOBbI ¥ IPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTHYECKUX 3aJ1au 1 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OkpyrnsaTe 4Wclia C  33aJaHHOM TOYHOCTBIKO, a TaKXe IO CMBICIY
MMPAKTUYECKOM CHUTYAllMW, BBINOJHATh TMPUKUJKY M OLEHKY pe3yibTara
BBIYMCJICHUI, OLIEHKY 3HAYEHWW YMCIIOBBIX BBIPAXKEHUM, B TOM YHUCJIE IIpHU
PEIICHUH MTPAKTUYECKUX 3a/1a4.

Pematp TekcToBble 3amauu  apuMETHYECKUM CIIOCOOOM, HCIIOJIB30BATh
TaOJIUIbI, CXEMBbI, YEpPTEXH, JPYrHe CpPeJACTBA IMPEJACTABICHUS [aHHBIX MpU
pELICHUY 3a7a4.

Pemate MmpakTHKO-OPUEHTHUPOBAHHBIC 3aJ1a4M, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, MPONOPIHUOHAILHOCTbIO BEIWYUH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PEHICHUs 3aJad C YYETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

J1eTuMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUM 33/1a4 MPU3HAKKU ACITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€ITMMOCTH CYMMbI U IPOU3BEAECHUS LIETBIX YUCE.

PackiianpiBaTh HA MHOXKUTEJIM HATypajibHbIC YHCIIA.

CBo0OOTHO oOmepupoBaTh MOHATUSIMHU: YETHOE YHCIO, HEUETHOE 4YHUCIIO,
B3aHMHO ITPOCTHIE YUCTIA.

Haxonute HamOodbIIMM OOIIMNA JEIWTENIb U HaMMEHbIee OOINee KpaTHOE
qyucell U UCTIOJIB30BaTh X MPH PEIICHUHU 3a]1a4, IPUMEHATh aaroputm EBkiua.

OnepupoBaTh TMOHSITHEM OCTaTKa IO MOJYJI0, MPUMEHIThH CBOWCTBA
CpPaBHEHUI MO MOAYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripaxxeHus ¢ nepeMeHHbIMU.

Hcnonp3oBaTh anreOpandeckyrd TEPMUHOJOTUIO U CUMBOJIMKY, TMPUMEHATH
e€ B Ipoliecce OCBOSHUsI yueOHOT0 MaTepHaia.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKEHUN MpPU 3alaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnons3oBaTh  HOHATHE  TOXJECTBA,  BBINOJHATH  TOXKIESCTBEHHBIC
npeoOpa3oBaHus BRIPAKECHUH, TOKA3bIBATh TOXK/ISCTBA.

MHOTO4JICHEI.

Breimonusate  mpeoOpa3oBaHus — II€JIOTO  BBIpAXKEHHUS B MHOTOWICH
MIPUBECHUEM TIOIOOHBIX CJIATAEMBIX, PACKPBITHUEM CKOOOK.

BrInosiHATh JeCTBUS (CIOKEHUE, BHIUUTAaHUE, YMHOKEHHUE) C OJJHOWICHAMHU
¥ C MHOTOWICHAMH, MPUMEHSATH (DOPMYIIbI COKpPAIIEHHOTO YMHOXEHUS (KBaapaT U
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KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIC JUISI YIIPOIIICHUS BHIYUCIICHHM.

OcCyHIecTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXUTEJNSI, TPYNIUPOBKHU ClaraeMblX, IPUMEHSsS
(bOopMyJIbl COKPAIEHHOTO YMHOXEHHUS.

[TpumensaTs mpeoOpa3oBaHsl MHOTOWICHOB JIJIsI PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MaTEMAaTHUKH, CMEKHBIX TTPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU MOKA3aTEeJSIMU IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiath NMHEHBIE ypaBHEHUS C OJHOM TMEPEMEHHOM, MPUMEHsS MpaBuiia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIIbLHOMY emy. [IpoBepsTs, ABisieTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA pEIICHUEM JUHEHHOTro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

Ctpouth B KOOPAWHATHOW TUIOCKOCTH TpapuK JIMHEWHOTO YPAaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpapuKOM, MPUBOJIUTH MTPHUMEPHI pEIICHUS
YpaBHEHMUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMH, B TOM
yuclie rpauuecku.

CocraByisiTh W peniaTh JHUHEHMHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHII 10 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJTy4YEHHBIN pe3yibTarT.

DyHKIUU

Koopnunate! u rpaduku.

N300pakaTth Ha KOOPAMHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATH YHCIIOBbIE IPOMEKYTKH Ha
anre0panyecKoM S3bIKE.

OTMeuath B KOOPAMHATHOM TJIOCKOCTH TOUKH IO 33JJaHHBIM KOOPIMHATAM.

QyHKIUH.

Crpoutb rpaduku JIMHEUHBIX QYHKIUH.

OnuchiBaTh € NOMOIIBI (DYHKIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIMU N0 3HAUYCHUIO €€ apryMeHTa.

[Torumate rpadudeckuil cocod MPEACTABICHHS W aHaiM3a WH(OpMaIuy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.
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Hcnonb3oBaTh CBOMCTBA (QYHKUMN [ aHaiu3a rpaduKOB pealbHBIX
3aBUCUMOCTEH (HyJnu (QYHKIMH, NPOMEXKYTKH 3HAKONOCTOSHCTBA (DyHKIINH,
MIPOMEKYTKU BO3pacTaHusi M yObIBaHMs (DYHKIIMU, HauOoOJblllee ¥ HAaWMEHbIIIEEe
3Ha4YCHUS (DYHKIIUN).

Hcnons3oBaThk rpaduku A1 UCCIEAOBAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, TIpH
peleHny 3a7a4 U3 JPYyTruxX YUYeOHBIX MPEIMETOB U PEAbHOMN KU3HH.

K koHiry 00yuenus B 8 kjiacce 00yyaromuics MoiayyuT Ceayolue NpeaMeTHbIe
pE3yJIbTATHI:

Yucjia 1 BBIYUCTICHUA

WppaunonanpHbIe YHCIIA.

[loHnMaTh W WUCIHOIB30BaTh MPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOECTB.

CB00OOHO OMEepUPOBATh MOHATUAMU: KBaJAPATHBIA KOPEHb, apu(METHUCCKUN
KBaJpaTHBIM KOPEHb, UPPAIMOHATBLHOE YHCIIO, HAXOAUTh, OLICHUBATH KBaJpPATHHIC
KOpHH,  HCHOJB3Ysl TpH  HEOOXOJUMOCTH  KaJbKYJATOP,  BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HauyajdbHbIE MPEJICTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YUCeN JJI CPAaBHEHUS, OKPYTJICHUS U BBIYMCICHUH, N300paxkaTh JACHCTBUTEIIbHBIC
YuCila TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

Hcnonb3oBaTh 3amucy OONBIIUX M MaJIbIX YKCET C MOMOMIBIO JECATUYHBIX
npoOeit u creneHeil yucna 10, 3amuchiBaTh W OKPYIJISTh YKCIOBBIE 3HAYEHUS
peabHBIX BEJTUYUH C UCIIOIb30BaHUEM Pa3HBIX CUCTEM U3MEPCHHUIA.

J1emuMOCTb.

CBOOOMHO oOmepupoBaTh TMOHATHEM OCTaTKa IO MOJIYJI0, TPUMEHSThH
CBOMCTBAa CPAaBHEHUM MO MOJYJIIO, HAXOJIUTh OCTATKM CYMMBI U ITPOU3BEACHUS IO
JTAHHOMY MOJYJIIO.

AnredpanyecKue BbIPAKEHUSA

JpoOHo-panimoHaIbHbIE BEIPAXKEHUS.

HaxomuTe momyCTUMBbIE 3HAYEHUS TEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAXKEHUSX.

[IpuMeHsTH OCHOBHOE CBOMCTBO PallMOHAJILHOU JIPOOH.

BrmonusaTe npuBeneHue anredpandeckux Ipodeil Kk o0meMy 3HaMeHaTelto,
CJIO’K€HHE, YMHOXKEHHE, JICJICHUE alire0pandecKkux Jpooeil.

BhITIONTHATE TOXAECTBEHHBIE MPEOOPa30BAHMS PAIIMOHATLHBIX BRIPAKCHHM.

[TpumensTh mpeodpa3oBaHus BEIPAKEHUM I pEICHUST PAa3IUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.
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[IpumMeHAT, NOHSATHE CTENEHU C LEIbIM TOKA3aTeJIeM, BBINOJHSATH
peoOpa3oBaHus BRIPAKCHUH, COJEPKAIIUX CTETICHH C IIETTBIM MMOKa3aTesIeM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe nonmycTrumble 3Ha4E€HUSI IEPEMEHHBIX B BBIPAKEHUSIX, COAEPIKAIINX
apudMeTHUYECKHE KBaJIpaTHbIE KOPHHU.

Breinonusate npeoOpa3oBaHusi HUPPALUOHAIBHBIX BBIPAKEHUN, HCIOIB3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTte KBasipaTHbIe YpaBHEHUS.

PemaTe ApoOHO-paIiMOHaNIbHBIE YPABHEHHUS.

Pemiate nuHEWHBIE YypaBHEHHS C MAapaMeTpaMH, HECIO0XKHBIE CUCTEMBI
JIMHEVHBIX YPABHEHUH C MMApAMETPaAMHU.

[IpoBoauTh HCClENOBaHNS YPAaBHEHUW U CUCTEM YPAaBHEHHM, B TOM YUCIIE C
npuUMEHEHHeM Tpaduueckux TMpeAcTaBleHu (ycTaHaBIMBaTh, HMMEET JIU
YpPaBHEHHE WM CHUCTEMA YPaBHEHUW PEUICHUS, €CIU HMEET, TO CKOJbKO, H
npoyee).

[lepexoauTs OT cioBecHOW (OPMYTUPOBKH 3a1adu K €€ anreOpanveckoit
MOJENN C IIOMOIIbIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl ypPaBHEHMIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U IOJYYEHHBIN PE3yibTar.

[IpyuMeHATh CBOKCTBA YMHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILIEHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CUCTEMBbI, /1aBaTh
rpa@uYecKyr0 WJUTFOCTPAIMI0 MHOXXECTBA PEIICHWA HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUU

[loHrMaTh W KCMONB30BaTh (PYHKIIMOHAJIbHBIE MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHHUsI), OMPEACNITh 3HAUYCHHE (YHKIMH TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNATh CBOWCTBA (PYHKIIUU IO €€ rpaduKy.

Crpoutb rpaduku pyHKUUNA , OMKCHIBATH CBOMCTBA YUCIOBON (DYHKIIMH IO
e€ rpaduxy.

K konIty o0yueHus B 9 kJj1acce oOyJaromuiics MOJTYYUT CASAYIONINE MPEIMETHBIC
pE3yJIbTATHI:
YucJia 1 BBIYUCIEHUS
CBOOOMHO OMEpUPOBATh MOHATHUSMHU: KOPEHb N-M CTENEHW, CTEMEHb C
pallMOHAIBHBIM TOKA3aTeJIeM, HaxXOAUTh KOPEHb N-Ml CTENEHU, CTENEHb C
paIMOHAIBHBIM  TMOKA3aTeeM, HCIOJb3Yysl TpPH HEOOXOIUMOCTH KaJIBbKYJISATOD,
MIPUMEHSTh CBOMCTBA KOPHA N- CTENIEHH, CTENIEHH C PALIMOHAIBHBIM MOKA3aTEIEM.
Hcnonb30BaTh MOHSATHE MHOMKECTBA ACHCTBUTENIBHBIX YHUCEN MPU PEIICHUU
3aa4, NPOBEJICHUU PACCYKJICHUN U I0KA3aTEIbCTB.
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CpaBHUBaTh M  YNOPAJIOYMBATH JICUCTBUTEIbHBIE 4YHUCJIA, OKPYIJISATH
JEUCTBUTENIbHBIE YUCIIA, BBINOIHATh MPUKUJIKY PE3yIbTaTa BBIUUCICHHM, OIIEHKY
YUCJIOBBIX BBIPAKCHUMU.

AuredOpanvyecKue BbIpaKeHUA

CB0OOOIHO omepupoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAUTH
KOpPHM KBaJpaTHOIr'0 TPEXUIICHA.

PacknagpiBaTh KBaIpaTHBIN TPEXUIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pewmiath NMHEHbIE W KBaJpaTHbIE YPaBHEHUS, YPaBHEHUS, CBOJIAIIMECS K
HUM, APOOHO-paIlMOHANIbHBIE YPABHEHHUS.

Pemrats HeCOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pemiath nuHeiHble HEPAaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, HCIOJIb30BATh
METOJI WMHTEPBAJIOB, M300pakaTh pEIICHHE HEPAaBEHCTB HA YHCIOBOM MPSMOH,
3aMMUCHIBATh PEUIEHUE C IOMOLIBIO CUMBOJIOB.

Pemiath cuctembl JBYX JIMHEWHBIX YpaBHEHUM C JABYMs MEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHUE HE SIBISIETCS JIUHEHHBIM.

PemaTte HECIOKHBIE CUCTEMBI HEJTMHEVMHBIX YPABHEHUH C ITAPAMETPOM.

[IpumeHsTh METO/bl PABHOCHIIBHBIX MPE0Opa30oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTo/ia Ipy pelieHur YpaBHeHHUM 3-1 1 4-i cTeneHe.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300pakaThb pEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemiatb ypaBHEHHs, HEpPABEHCTBA W HX CHCTEMBI, B TOM YHCIE C
OTpaHUYECHUSIMU, HAIIPUMED, B LIEJIbIX YHCIIAX.

[IpoBOAUTE HCCIIETOBAHUS YPABHEHHUM U CHCTEM YPAaBHEHUU, B TOM YHCIIE C
NpUMEHEHUEM TrpaduyecKux mpejcTaBieHud (ycTaHaBiuWBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YpPABHEHUW PEIIEHUs, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajadyu ajlreOpamdeckuM CrocoO0OM C  MOMOIIBIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA U MX CHCTEMBI JJISI COCTABJIEHUSA
MAaTEMAaTU4YECKOW MOJEIN pPEAIbHOM CUTyallMd WM TPUKIAJIHOW 33/1a4H,
WHTEPIPETUPOBATH MMOJYUYEHHBIE PE3YJIbTATHI B 33JJaHHOM KOHTEKCTE.

YucsioBbIe MOCJIEI0BATEILHOCTH U IIPOrPecCUm

CB0OOOIHO oOmnepupoBaTh MOHATHSAMHU: 3aBUCUMOCTb, (YyHKIUS, rpaduk
byHKIIMKA, TpsMas TPOMOPIHUOHATBLHOCTh, JIMHEWHAs (QyHKIOHs, oOpaTHas
MPOIOPIIMOHATILHOCTh, Mapadoia, TUIep0oIia, KyCOUHO-3a/1aHHast (PyHKITHUSI.

UccnenoBarh GpyHKIMio 1o €€ rpaduky, ycTaHaBIWBATh CBOMCTBA (DYHKIIMIA:
00JacTh ONpeaeneHusl, MHOXXECTBO 3HAYCHWM, HYJIU (YHKIHH, MNPOMEXKYTKH
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3HAKOMOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHusi M YyObIBaHUA, YETHOCTb U
HE4YETHOCTb, HAMOOJIbIlIEEe U HAMMEHbIIIEE 3HAUCHHU S, ACUMITOTHIL.

Pacno3HaBaTh KBaJpaTuuHyto QyHKIUIO 110 (opMyJie, IPUBOJUTH HPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON )XKU3HU, PU3UKU, TEOMETPUU.

OnpenensaTe noyiokeHue rpaduka KBaJpaTUYHOW (PYHKIUU B 3aBUCUMOCTH
oT €€ Kod(hPHUIIEHTOB.

Crpoutrb rpapuk  KBagpaTUYHOH  (YyHKUMH, ONKCHIBATH  CBOWCTBA
KBaJIpaTUYHON (PyHKIMU 10 €€ TpaduKy.

Hcrnonb30BaTh CBONCTBA KBAAPATUYHOW PYHKITUU JJI PEIICHUS 3a/a4.

Ha npumepe kBagpaTuuHoil GyHkumu ctpouts rpaduk Gyskmun y =af(kx +
b) + ¢ ¢ momomrsio mpeodbpazoBanuii rpaduka Gyukmmu y=Ff(X).

WnmoctpupoBaTh € TMOMOLIBI0 Tpaduka pealbHYl0 3aBHCHUMOCTh WIH
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

Apudmernyeckasi U reOMeTpPHUYECKasi IPOrPecCuu

CB00OIHO ONEPUPOBATH MOHATUSAMHU: TOCIEIOBATENIBHOCTD, apu(pMETUYECKAS
Y T€OMETPUYECKasl TPOTPECCHUM.

3amaBaTh MOCIEJOBATEIbHOCTH pPa3HbIMM  CIIOCOOAMHU:  ONHUCATEIbHBIM,
TaOJNYHBIM, C TIOMOLIBIO (OPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATS  BBIUMCIEHHMS C HUCHOJb30BaHUEM (opMysn N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJIEHOB.

N300paxkaTh wi€Hbl IMOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIWHATHON
IJIOCKOCTH.

PemaTp 3amaun, CBA3aHHBIE C YHCIOBBIMM IIOCJIENI0BATEIBHOCTSIMHU, B TOM
quciIe 3a/1a4d U3 peaNbHOM JKU3HHU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHUIA).

Pacrio3HaBaTh W NPUBOAUTH HPUMEPBl KOHEYHBIX M OECKOHEYHBIX
NIOCJIEIOBATENBHOCTEW,  OTPAHMYEHHBIX  IOCJIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaoluX (yObIBAIOLINX ) IOCIEA0BATENBHOCTEH.

HmeTh npeAcTaBieHre 0 CXOMMOCTH MOCIEA0BaTeIbHOCTH, YMETh HAXOAUTh
CyMMy O0E€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOTPECCHH.

[IpumeHsATh METOA MaTEMaTHYECKOM MHIYKIIMH NPU PEILICHUH 3a/1ay.
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TEMATHUYECKOE IINTAHUPOBAHHUE «AJI'EBPA» HA
YIJYBJAEHHOM YPOBHE OCHOBHOI'O OBIIEIO OBPA3OBAHUSA

7 KJIACC
KosaunuyecTBo JJIeKTPOHHbIE
No 1/ HaumenoBaHue pa3jie/ioB U TeM 4acoB (un¢posbie)
) NMPOrpamMMmbl o0pa3oBaTejbHbIE
Bcero
pecypcsl
1 YUCJIA U BBIYUCIIEHU . 11 bubmuoreka [IOK
ParrionansHble Ynciia (IOBTOPEHHUE) https://m.edsoo.ru/77e09b13
5 OYHKIHNN. KoopauHatel u 17 bu6mmorexa [IOK
rpaduxu. OyHKIIMN https://m.edsoo.ru/77e09b13
AJITEBPAMYECKUE
bubnuoreka [JOK
3 BBIPAXKEHU . B 7
PIPERCHIBLC https://m.edsoo.ru/77e09b13
MEPEeMEHHBIMU
YPABHEHUA 1 CUCTEMBI
. . bubnmoreka [JOK
4 YPABHEHHM. Jluneiinbic 10 https://m.edsoo0.ru/77e09b13
ypaBHEHUS
s Cronemonmmpany o DiomomalOK
P https://m.edsoo.ru/77e09b13
noKazaTtesiem
6 AJITEBPAMYECKUE 93 bubnmoreka [JOK
BBIPAYXKEHUSI. MHOTOUIEHBI https://m.edsoo.ru/77e09b13
AJITEBPAMYECKUE
bub6mmoreka [{OK
! BHPA}FEHM' Dopmytet 14 https://m.edso0.ru/77e09b13
COKPAIEHHOTO YMHOKEHUS
3 YUCJIIA U BBIYMCIIEHU . 10 bubmuoteka [HIOK
JenumMocTb https://m.edsoo.ru/77e09b13
but6mmoreka [JOK
OYHKIUMN. i 1
o YHKI Junetinaz yniuns 6 https://m.edsoo.ru/77e09b13
YPABHEHUA 1 CUCTEMBbI
o bubnuoreka [JOK
1 PABHEHUWMU. 14
0 Y . CHCTUGMH https://m.edsoo.ru/77e09b13
JMHEUHBIX YpaBHEHUN
11 [ToBTOpenwue, 06001IIEHNE, 8 bubnuoreka [JOK
cUCTEMAaTH3aIUs 3HAHUN https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOIT'PAMME
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KounuyectBo DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM 4acoB (undposbie)
NMPOrpaMmblI o0pa3oBaTejbHbIE
Bcero

pecypchbl
YPABHEHUSA 1 20 but6mmoreka [{OK
HEPABEHCTBA. HepaBencrpa https://m.edsoo.ru/6d40b704
UUCJIA YU BBIYMCIIEHU . 17 bubnmoreka [JOK
KBagpatHsliii KOpeHb https://m.edsoo.ru/6d40b704
YPABHEHIA 1 bubmuoreka [JOK
HEPABEHCTBA. Kpazpartibie 17 https://m.edsoo.ru/6d40b704
ypaBHCHHS
AJITEBPAMYECKUE BuGmorexa [IOK
BBIPAMKEHHA. JlpoGro- 17 https://m.eds00.ru/6d40b704
palrOHAaIbHBIC BRIPAKCHUS
YPABHEHWA 1 bubnmoreka [JOK
HEPABEHCTBA. Jlpobro- 19 https://m.edsoo0.ru/6d40b704
palroHaIbHbIC YPaBHECHUS

bubmuoreka [JOK
OYHKLMH 15 https://m.edsoo.ru/6d40b704
AJITEBPAMYECKUE 14 bubnmoreka [JOK
BBIPAXKEHU . Crenenu https://m.edsoo.ru/6d40b704
UNCJIA 1 BBIYUCJIEHU . 7 bubmuoreka [IOK
JlenmumMocTb https://m.edsoo.ru/6d40b704
[ToBTOpenue, 060061IeHNE, 10 bubmuoreka [JOK
cHUCTEeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/6d40b704

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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9 KIIACC
KoanuectBo DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM 4acoB (undposbie)
n/n NPOrpaMMbI o0pa3oBaTe/ibHbIE
Bceero
pecypchl
bubmuoreka [JOK
OYHKINU 25
= https://m.edsoo.ru/133deaba
YPABHEHUA 1 HEPABEHCTBA. 15 bubmuorexa [JOK
KBaaparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
PABHEHUSA 1 HEPABEHCTBA.
sz ABHEHUS, HEPABEHCTBA U I/If 25 buomiorexa LIOK
P > HEp https://m.edsoo.ru/133deaba
CHUCTCMBbI
UMCJIOBBIE
MIOCJIEJJOBATEJILHOCTH U 25 ﬁff/‘;r’;e;asiorﬁ/ 133deaba
IIPOTPECCUU PS-AM.Las00.
AJITEBPAMYECKUE
bu6nmoreka [JOK
BBIPAKEHIAL. Crenerts ¢ 12 https://m.edsoo.ru/133deaba
paloHaIbHBIM TTOKa3aTelIeM
[ToBTOpeHmE, 0600IIEHNE, 34 but6mmoreka [{OK
cHCTEMaTH3allns 3HAHHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME
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HOACHUTEJBHA 3AIIMCKA

YYEBHOI'O IPEJMETA «'EOMETPUSI» HA YIJIYBJAEHHOM
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMSA

I'eomeTpust Kak OAMH U3 OCHOBHBIX pa3AeiiOB LIKOJBHONM MaTeMaTHKH,
UMEIOIINI CBOEH IeNbl0 00€CIeYnTh W3Y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH M B3aUMHOE pACIOJIOKEHHE, OINUPAETCI HAa  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. Ll|eHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oOurero oOpa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIUNUCS YUUTCS MPOBOAMTD
JIOKA3aTeNbHbIE PACCYXKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIOUEeHHUs, JOKA3bIBaTh
UCTUHHBIE YTBEP)KIEHUS M CTPOUTHb KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccykJeHHsT «OT MPOTHUBHOIO», OTIMYaTh CBOMCTBA OT IPU3HAKOB,
¢dopmynupoBath oOpaTHble YyTBepkaeHUsA. Ocoboe 3HaueHHe Jl0KazareibHas
JVHUSI UMEET JJIs yTIyONEHHOTO U3yUeHUsI MaTeMaTHKH.

eabro U3yyeHUs TEOMETPUM SBISIETCA UCIOIb30BaHUE €€ KaK MHCTPYMEHTA
IPU PEIICHUHN KaK MaTeMaTUYECKHUX, TaK U MPAKTHUYECKUX 3a]a4, BCTPEUAOLIUXCS
B peanpHOM ku3HHM. OOyuwaromuics JODKEH HAYyYUTHCS — OMPEIESaTh
T€OMETPUYECKYI0 (PHUTypy, OMHMCHIBATH CIOBAMHU UYEPTEXK WIM PUCYHOK, HAWUTH
IJIOIIAlb  3€MEJBHOTO  y4yacTKa, pPacCYMThIBATh  HEOOXOAUMYIO  JJIMHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl Tapaxka Jisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTENIbHAS JUHUS B U3YUYEHUH T'€OMETPUHU.
[Ipu pemennun 3amay MPAKTUYECKOTO XapaKTepa OOYyYalolIUNUCS YUUTCS CTPOUTHh
MaTeMaTUYeCKHEe MOJEIM pEATbHbIX JKU3HEHHBIX CHUTyalui, MPOBOJUTH
BBIYMCJICHUS U OLIEHUBATH aJICKBATHOCTh MOJyYEHHOTO PE3YJIbTaTA.

Oco6eHHOCTh YUeOHOT0 Kypca yriIyOJE€HHOTO U3yYeHUsI T€OMETPUU COCTOUT
B TOM, YTO OOYYarOIIHeCs HE TIPOCTO 3HAKOMSTCS C ONPEACIIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBajeBatoT uMH. CyIIECTBYIOIIME TEMBI MPOrpaMMbI 0a30BOr0 Kypca
T€OMETPUHN U3YTAIOTCSI Ha O0Jiee TITyOOKOM ypOBHE, a 00yJaroIuecs mpruoopeTaroT
YMEHUS, TMOMOTAMIINE WM yBEPEHHO TNPUMEHITh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TPeIMETax, Mpexe Bcero Gpusnke u nHHOpMAaTHKE,
a TaKXe TOJIb30BAThCS IMOJYYCHHBIMH 3HAHUSIMH TIPU PEIICHUH TPAKTUICCKUX
3aad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kiaccax uzy4aercst yriayOaEHHbIN yueOHbII
Kypc «l'eomeTpusi», KOTOpPBI BKJIIOYAET CIEAYIONIME OCHOBHBIC DPa3feiibl
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conepxkanns: «Hawana reomerpum», «TpeyronbHukn», «OKpYKHOCTBY,
«YetblpéxyroabHukn», «Ilogobuey, «dmeMeHTsl TpuroHomeTpuny», «llnomanmn», a
Takke «MeTos kKoopauHatTy», «Bektopey, «IIpeobpa3zoBaHus MIOCKOCTHY.

Ha usyuenme yuebHOro kypca «I'eomerpusi» orBomutcs 306 yacoB: B 7
kiacce — 102 gaca (3 yaca B Hefento), B 8 kinacce — 102 vaca (3 vaca B Hezielno), B
9 KJ1acce - 102 yaca (3 yaca B HEJIEIIO).
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COAEPKXAHUE VYYEBHOI'O NPEIMETA «I'EOMETPUS» HA
YIJAYBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OEPA3OBAHUS

7 KIIACC

Hauaja reomerpun

Hcroprss BO3HMKHOBEHHS W Ppa3BUTHA TeoMeTpuu. HadanbHble NOHATHS
reoMerpuu. Touka, mpsmas, OTpe3ok, Jyd. [lonarue o0 akcuome, Teopeme,
JI0OKa3aTEIbCTBE, ONPEACICHUN.

B3anMHOE pacnosioxeHue TOYEeK Ha HpsAMou. M3mepeHne MIHMHBI OTpe3Ka,
PAcCTOSTHAE MEXKITY TOUKAMM.

[Tonymmockocte u  yroi. Buasl yrioB. HM3MepeHue BEIWYMH YIJIOB.
BeprukanbHble U cMeXHbIE yIUIbl. [[apasuiesibHbIE U IEpIEHIUKYIISIPHBIE TPSIMBIC.
PaccrostHue oT Touku 10 pssMOu. bruccekTpuca yria.

Jlomanasa. Bunel nmomansix. J[ninHa momanon. MHoroyronsHuku. llepumerp
MHOIOyrosibHuKa. [IoHsITHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble mpenCTaBICHUST O PABEHCTBE (QUIYP, HUX PACIOIOKECHHH,
CUMMETPHH.

[Ipocrenmme noctpoenus. THCTpyMEHTHI 1JIsl U3BMEPEHUM U TIOCTPOCHHU.

TpeyroabHuKku

Buzbl TpeyrojbHHKOB: OCTPOYTOJIbHBIE, IPSMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIIpEHHbIE, paBHOCTOpOHHWE. Menuana, OuccekTpuca U  BBICOTA
TPEYTOJIbHUKA.

PaBeHcTBO TpeyroabHUKoB. IlepBblli M BTOpOM IIPU3HAKM pPABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M MX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOT0 TPEYrojibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXAY CTOPOHAMH W yrjaMu TpeyrojbHHKa. HepaBeHCTBO
TpEyTroJbHUKA. HepaBeHCTBO O JJIMHE JJOMaHOM.

Cummerpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOIEM MUDE.

I[HapanienbHbie npsaMbie. CymMMa yriioB MHOTOYr0JIbHUKA

[TapannenbHOCTh NPSIMBIX, HICTOPUUYECKUE CBENICHHS O nocryiare EBknuaa u
o posin JloOGaueBCKOro B OTKPHITUM HEEBKIUIOBOM reomerpuu. CBoilCTBA U
IPU3HAKK NapaJIeNbHbIX NpsAMbIX. CymMMa yIiloB TPEYroJibHUKA. BHEIIHWE yTiibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYI'OJIbBHMKA M CyMMa BHEIIHMX
YIJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.

IIpsimoyrosibHble TPEYr0JIbLHUKH



29

[Ipu3Haku paBeHCTBA IPSAMOYIOJBHBIX TPEYrOJIbHUKOB. l[leprnieHnukynsp u
HakJIOHHasi. CBOMCTBO MeAMaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHOMN K
runotenyse. [IpsAMoyroyibHbIN TPEYTOJbHUK C yTIIOM B 30°.

OKpyXKHOCTH

[IoHATHS OKPYKHOCTH M Kpyra. DJIEMEHTBhl OKPYXHOCTM M Kpyra: LEHTD,
paguyc, AMaMeTp, XOpJa, UX CBOWCTBA. B3anMHOE pacnosioKeHne OKPYKHOCTH U
npssMoin. KacarenpHas M cexkymas K OKpYKHOCTH. OKpy»KHOCTb, BIMCAaHHAasl B
yrout. [Ipocreiimme nocTpoeHus ¢ MOMOIIBIO [UPKYJIA U JINHEWKHU.

I'eomeTpuveckue MecTa TOYEK

[loHATHE O rEeOMETPUYECKOM MeCTE TOYeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK HA INIOCKOCTH. bUCCEKTpHCa yria U CepeAUHHBIN MEPIIEHIUKYIISIP K OTPE3KY
KaK TeoMeTpuueckue Mecra Touek. OnucaHHasi OKPYKHOCTb TPEYrOJbHUKA, €€
LEHTp. MeToa reoMeTpuYeCcKuX MECT TOUEK IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIIBLIO HUPKYJIA U JHHEHKH

Ucropuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX MOCTPOEHUH, 3Tarlbl
3a/1a4M Ha MMOCTPOCHUS, PELICHHE 33/1a4 Ha TOCTPOEHUE [IUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEXyroJbHUKH

[lapannenorpamm, ero mNpu3HaKM U cBoicTBa. [IpAMOyTroiIbHUK, pPOMO,
KBaJpaT, UX MpU3HAaKu M cBoiicTBa. Tpameuusa. PaBHoOeapeHHass Tpameuus, €€
cBOMcTBa U npu3Haku. [IpsmoyronbHas tpanenus. CpenHss TMHUS TPAIlCLIHH.

Cpenusast TUHUSL TPEyTroJbHHUKA. MeToJ| yABOCHUS MEAHaHbl TPEYroJIbHUKA.
Teopema o nepeceueHnn MeIMaH TPEYroJIbHUKA.

Teopema @areca, TeopemMa O IPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 MPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE PUTYPHI.

IToxoome

[Tomobue TtpeyronpbHUKOB, Kodbdumment mnomodus. IlpusHaku momOOUS
TPEYroJbHUKOB. [IprMeHeHne 1om00MsT TpPH PEIICHUH TECOMETPUUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Iiiomanb

[Tousarne o mmromaau. CBoWcTBa IUIOMIAACH TEOMETPHUYECKUX (Puryp.
[Ipocreiimume GopMyIibl s MJI0MIAIMA TPEYTOIbHUKA, MapajuiesiorpaMma, pomoa u
Tpanenuu. [nomaau nogoOHeIX puryp. OTHOIIEHHUE IUIOIIA/IeH TPEYTOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenme teopemsr Iludaropa npum pemieHun
MPAaKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH
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CuHyC, KOCHHYC, TaHI€HC M KOTAaHIE€HC OCTPOro yria IPSMOYTOJIBHOTO
TpeyrojbpHuKka. Tpuronomerpuueckue ¢yukiuu yriaoB B 30°, 45° u 60°
[TporopIroHaIbHBIE OTPE3KH B IPSIMOYTOJILHOM TPEYTOJIbHHKE.

VIl 4 4eTHIPEXYT0JIbLHHKH, CBS3AHHbIE C OKPYKHOCTHIO

BrucaHHble M IEHTPaIbHBIE YIVIBI, YrOJd MEXIy KacaTeIbHOM W XOPIOM.
Vbl MeXIy XOpJaMM M CEKYI[MMH. BIHMCaHHBIE M OIKMCAHHBIE OKPYKHOCTH
TPEYrojbHUKA M YETHIPEXYroabHUKH. CBOMCTBA M IPHU3HAKH BIKCAHHOIO
YETBIPEXYTOJIbHUKA. B3anMHOE pacmonokeHne JByX OKpyxkHocten. KacaHue
OKpy»xHOCTei. OOIIHMe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemrenue TpeyroibHUKOB

Cunyc, KocuHyc, TaHrenc yriaoB or 0° go 180°. OcHoBHOE
TPUTOHOMETpHUUECKOe  ToxkaecTBo.  Dopmynsl  mpuBeneHus.  PemeHue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYcOB. PemieHune
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpu4ECKON ONTUKMU.

TpuronomeTpuyeckue GopMynbl Il IUIOHIAAM  TPEYTOJIbHUKA,
napayenorpamma, pomoOa, Tpamenuu. ®opmyna ['epona. dopmyna rmiomanu
BBIITYKJIOT'O YETBIPEXYTOJIbHUKA.

IHoxo0ue TpeyroibHNKOB

Xopapl W 1OAOOHBIE TPEYroJbHUKA B  OKPYKHOCTH. Teopema o
IIPOU3BEAEHUN OTPE3KOB XOpZ, TEOPEMBI O IMPOMU3BEIECHUU OTPE3KOB CEKYILUHX,
TeopemMa O KBaJpaTe KacareybHOW. [IpruMeHeHne Npu pelieHn reoMeTPUYECKUX
3agay. Teopembl UeBbl 1 Menemnas. [IoHsATHE O TOMOTETHH.

MeToa KOOpaAMHAT

VYpaBHeHUE NpPSAMOW Ha IJIOCKOCTH. YTIOBOW KOA((PUIMEHT W CBOOOAHBIN
YIEH, UX TreoMeTpuyeckuii cmbicia. [lapamiensHOCT, M NEPHEHAUKYISIPHOCTD
pSMBIX (depe3 yriioBoi KodhummeHT).

YpaBHEHUE OKpPYKHOCTH. HaxoxkaeHue ImepeceyeHuili OKPYKHOCTEH W
NpsIMBIX B KoopauHaTax. PopMyia pacCTOSIHHS OT TOYKU A0 Ipsimoit. Ilnoians
napajjienorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIAJIH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3aja4ax.

BekTopbl

BekTopbl Ha minockocTH. ClOXEHUWE M BBIUMTAHHWE BEKTOPOB — IpaBUja
TPEYTOJbHUKA U MapajulesiorpaMmMa. Y MHOXKEHHUE BEKTOpa Ha unciio. KoopauHaTsl
BekTOpa. CIIO)KEHHE W BBIYMTAHHWE BEKTOPOB, YMHOXXEHHE BEKTOpPA HAa YHUCIO B
KoopauHarax. [I[pumeHeHne BeKTOpoB B (PU3UKE, LIEHTP Macc.
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[lonarue o Oasuce (Ha MIOCKOCTH). Pa3jokeHHsi BEKTOPOB IO Oas3ucy.
CkansipHoe NpPOU3BEICHUE BEKTOPOB, I'€OMETPUUYECKUN CMBICI U BBIPAKEHHE B
JIEKapTOBBIX KOOpAMHATAX. JIMCTpUOYTUBHOCTh CKAJISAPHOTO MPOU3BEIICHUS.
CkansipHoe mnpou3BeleHHE U mpoerupoBaHue. [IpuMeHeHue CKalasipHOro
MPOU3BEIICHUSI BEKTOPOB Uil HAXOXACHUS [JJWMH W yrioB. Pemenue
FEOMETPUYECKHUX 3a]1a4 C MIOMOILBIO CKAUISIPHOTO MPOU3BEACHUS.

JIJINHA OKPYKHOCTH M IUIOIIAAb KPYyra

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmHa OKpyxkHOCTH. I'pamycHas wu
paauaHHass Mepa yrjia, BBIUMCICHHE IJIMH AYr OKpyxkHocTeil. Ilnmomanes kpyra,
CeKTOpa, cermeHTa. Mcropuyeckue cBenenust 00 M3MEPEHUH JUTMHBI OKPY>KHOCTH U
IJIOIIAU KpyTa.

JIBMKeHUSsI TIOCKOCTH

LlentpanbHas cummetpusi. LleHTpanbHO-cuMMeTpuuHble (GUrypsl. [ToBopoT.
OceBas cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOW OCH.
[TapaytenbHBIN IEpEHOC.

[Tonsitue nBwkeHHWss U ero cBoiicTBa. PaBenctBo Quryp. IIposiBrierus
CUMMETPUH B IIPUPOJAE, KUBOIMUCH, CKYJIBITYype, apxurekrype. Kommnoszunuu
NBYKeHUH (TipocTeiinue npuMepsl). [I[puMeHeHne B reoMeTpUYecKHX 3a/1ayax.
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INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA IHPOI'PAMMBI

YUYEBHOI'O KYPCA «'EOMETPHUSl» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJ/IBTATDBI

JInuHOCTHBIE  pe3yabTaTbl OCBOCHHMS  MPOrpaMMbl IO  MaTEMaTHKE
XapaKTEPHU3YIOTCS B YaCTH:

1) maTpMoTHYECKOro BOCIIMTAHUS

IPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUICKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHUEM K TIOCTHKEHUSIM POCCUMCKUX MATEMATHUKOB U POCCUNCKON
MaTEMaTUYECKON HIKOJIbI, K UCIOJb30BAHUIO 3TUX JOCTHKEHUN B JPYTHX HayKax U
OPUKJIAJAHBIX cepax;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OO0S3aHHOCTEH TpakJaHMHA U pealu3alid €ro
paB, IPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3THUUHBIX
CTPYKTYp, SBJICHUW, NPOLEAYpP TpakJaHCKOro oOIlecTBa (Hampumep, BbIOOpHI,
ONpOCHI), TOTOBHOCTBHIO K OOCYXIEHHIO JSTHYECKHX MpoOJieM, CBSA3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAayKH, OCO3HAHMEM Ba)XXHOCTH
MOpPaJIbHO-3TUYECKUX NPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TPy10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTUE€ B pEIIEHUM MPAKTHYECKUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHWEM BaXHOCTM MAaTEMAaTHYECKOIO
oOpa3oBaHMsI Ha MPOTSIKEHUM BCEH MKU3HU JUIS YCHEIHOW Npo¢eCcCHOHAIbHOU
NESITeIbHOCTY W pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHAMBUAYAIBHON TPAEKTOPUU OOpa30BaHUs U >KM3HEHHBIX IUJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K  SMOLMOHAJIBHOMY M 3CTETHMYECKOMY  BOCHPHUSTHUIO
MaTeMaTHYECKUX OOBEKTOB, 3aJay, pELICHUH, pacCyKICHHH, yMEHHMIO BHJIETbH
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTeH HAYYHOT O MO3HAHUA:

OpUEHTalMEed B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKA, MPUPOJABI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HAyKHM Kak c@epbl YeIoBeuYeCKOu
NEeSATENbHOCTH, 3TaloB €€ pPAa3sBUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LMBHIIM3ALNH,
OBJIAJICHUEM S3BIKOM MAaTeMaTHUKW W MaTEeMaTUYECKON KYyJbTYpOl Kak CpelICTBOM
NO3HAHUS MUPA, OBJIAJIECHUEM HABBIKAMU HCCIIEOBATEIBCKOMN IESITENIbHOCTH;
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6) ¢usnyeckoro BocnuUTaHHS, (GOPMHPOBAHHMS KYJIbTYPbl 310POBbH H

IMOLMOHAJIBLHOIO0 0JIaronoyYms:

TOTOBHOCTBIO IPUMEHSATh MATEMATUYECKUE 3HAHUS B HWHTEpPECax CBOEro
3I0pOBbsl,  BEIEHMSI  3J0pOBOro  oOpa3a  KM3HM  (3I0pOBOE  MHUTaHMUE,
cOQJIaHCUPOBAHHBIN  peXUM 3aHATUA W  OTAbIXa, peryispHas (usnveckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa PEQIICKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTo e MpaBa APyroro 4ejoBeKa;

7) 3K0JI0TN4€CKOTr0 BOCIIUTAHMS:

OpHEHTalUMEl Ha IPUMEHEHUE MATEMATUUYECKUX 3HAHUM JUIs PELICHUS 3a7a4 B
00JIaCTH COXPAHHOCTH OKPY’KaIOIIEH CPEe/Ibl, INTAHUPOBAHUS IMOCTYIKOB U OLEHKH UX
BO3MOKHBIX TIOCJEACTBUN HJISI OKpY’Karollled Cpeabl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa SKOJOTUYECKUX MPOOIeM U MMyTel UX PeLIeHUs;

8) amanranuM K M3MEHAKIIUMCH YCJIOBHAM COUHAJIBLHOW U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH 4Y€pEe3 IPAKTHUECKYIO NEATEIBHOCTb, B TOM YHUCJIE
YMEHHE YUUThCS Y IPYTHX JIOJeH, MpuoOpeTaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE
3HAHUs, HABBIKM U KOMIIETEHLIMH U3 ONbITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUN, (POPMYIMPOBATH HUIEH,
NOHATHA, TUNIOTE3bl 00 OOBEKTaX M SBJICHHSIX, B TOM UHWCJIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JAe(PUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW, IJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIMNA KOHTPMEpP, KOPPEKTUPOBATh NPHUHHUMAEMBbIE
pelieHuss W JAeWcTBUs, (OpPMYJIHPOBATH M OLIEHUBATh PUCKH U IOCIIEICTBUS,
(bopMHUPOBATH OTBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS MpOrpamMmbl 10 MaTeMaTWKEe Ha yYpOBHE OCHOBHOTO
oOmero obpazoBaHus y oOyudaromierocsi 0ynyT chopMupoBaHbl MeTamnpeaMeTHbIE
pe3yJbTaThl, XapaKTepU3yIOIIHecs OBJIaJICHHEM YHHUBEpPCAIbHBIMU
NO3HaBaTeJIbHBIMU NeNCTBUAMU, YHUBEpPCAIbHBIMU KOMMYHHUKaTUBHBIMU
IeWCTBUSAMU U YHUBEPCATbHBIMU PETYJISTUBHBIMU ACHCTBUSMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBUS
ba3oBble Jilornueckue JeMCTBHA:
BBISIBISITH M XApAaKTEPHU30BaTh CYILIECTBEHHBIC MPU3HAKKM MAaTEMaTUYECKUX
00BEKTOB, MTOHSATUM, OTHOIIEHUNA MEXIY MOHATUIMU, (HOPMYIUPOBATH OMPEICICHUS
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HOHﬂTHﬁ, YCTaHaBJIMBATb CymeCTBeHHBIfI IMPU3HAK KJ'IaCCI/I(l)I/IKa]_II/II/I, OCHOBaHUA AJIA

0000111eHNs U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATD, dbopMyaupoBaTh M TPeoOpa3OBLIBATH CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EIMHUYHbIE, YACTHBIE U OOIIKE, YCIOBHbIE;

BBISIBIISITh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B
dakTax, TAaHHBIX, HAOMIOJCHUSX W YTBEPXKACHUSAX, Mpearatb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JieNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKICHHWHA (TIPSIMBIE U OT
IPOTUBHOIO), TMPOBOJWTH CAMOCTOSITEIbHO JIOKa3aTelIbCTBA MaTEMaTHYECKHUX
(dakToB, BBICTpaMBaTh AapryMEHTAIMIO, NPHUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
NPUMEHSATh METOJT MaTeMaTHYEeCKOW WHIYKIMHA, OOOCHOBBIBATH COOCTBCHHBIC
paccyXIeHus;

BBIOWpATh crmoco® pemieHuss y4eOHOM 3amayu  (CpaBHUBATh  HECKOJIBKO
BAapUAHTOB PENICHMS, BEIOMpPATh HANMOOJEe MOAXOSIINA C YIETOM CaMOCTOSITEHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK WCCIICIOBATEILCKUA WHCTPYMEHT ITO3HAHUS,
dbopmynrupoBaTh BOIIPOCHI, bukcupyromue IPOTUBOPEYHE, npobiemy,
CaMOCTOSATENIbHO YCTAaHaBIIUBaTh MCKOMOE W JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSITENBHO COCTABICGHHOMY IIIaHY OJKCIIEPUMEHT,
UCCIIEJIOBAHME TI0 YCTAHOBJCHHIO OCOOEGHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEX 1y CO0Oi;

CaMOCTOATENbHO (GOPMYIUPOBATh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
NpOBEAEHHOTO  HAONIONCHWs,  HWCCIENOBaHMS,  DKCIEPUMEHTa,  OILIEHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHNUT;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpPoIlecca, a TAaKXKE BBIJIBUTATh
IIPEOIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh  HEJOCTATOYHOCTh W M30BITOYHOCTH MHGOPMAIMH, JAHHBIX,
HEOOXOIUMBIX JIJISI PEIICHHS 3a1a4H,

BEIOWpATh, AaHAIM3UPOBATh, CHCTEMATH3UPOBATh H  HMHTEPIPETHPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS;

BbIOMpaTh (hOpMY IpeacTaBlieHus UH(POPMALIMK U WUIIOCTPUPOBATH pElIaeMble
3aJ1a4u CXeMaMH, TharpaMMaMu, HTHOU rpauKoi U MX KOMOMHAIIMSIMU;
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OIICHUBATh HAAEKHOCTh HMH(OpPMAIMK TIO KPUTEPUSM, MPEIIOKEHHBIM WU

c(hOpMyITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHuKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE el CTBHUSL:

BOCIIPUHUMATh ¥ (POPMYJIMPOBATH CYXKJEHHUS B COOTBETCTBHH C YCIIOBUSMH U
EeJISIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U
NUCBMCHHBIX  TEKCTaX, JaBaThb TMOSCHCHHWs TI0O XOJYy pCIICHHs  3ajayH,
KOMMEHTHPOBATh TIOJTyYCHHBIA PE3YIIbTAT;

B X0JI¢ OOCYXXIIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MON TEMBI,
pOoOIeMBI, perIaeMoi 3a/1auu, BRICKA3bIBATh UJIEH, HAIICJICHHBIE HA TMIOUCK PEIICHHSI,
COMOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHAJIOTA,
OoOHapyXHWBaTh pa3IW4Me ¥ CXOACTBO TMO3WIMH, B KOPPEKTHOH (dopme
(GbopMyIMPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIATh PE3YNbTAThl PEIICHUS 3a7adyM, SKCIIEPUMEHTAa, HCCIICIOBAHUA,
IPOEKTa, CAMOCTOSITENBHO BBIOMpaATh (opMaT BBICTYIUICHUS € YYETOM 3aaad
Npe3eHTalU U 0COOCHHOCTEH ayIUTOPHH;

MOHMMAaTh W HCIIOJIb30BaTh NPEHMYIIECTBA KOMAHJIHONW W WHIWBHIYaTbHOU
paboThl TIPU pEIICHHH YUYEeOHBIX MATEeMATHUYECKUX 3ajad, MPUHUMATHh IIeNb
COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOTHI,
pacmpenensaTh BUABI paldOT, JOTOBapHUBATHCS, OOCYXKIaTh MPOIECC U Pe3yiabTaT
paboThI, 00001IaTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TI'PYNMOBBIX (opmax paboThl (0OCyXKaeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBITIOJHATH CBOIO YacTh PabOThI U KOOPJAHMHHPOBATH
CBOM JICUCTBHS C JIPYTMMU WICHAMH KOMAaHJbI, OIIEHWBATh KA4€CTBO pe3yibTaTa U
KauyecTBO CBOETO BKJIaJa B OOMIUI pe3ynbTaT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBUSL.

PerysiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBHUSA
Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI JUIsl PEIIECHUS B JKU3HEHHBIX U YUYEOHBIX CHUTYalLUsX,
OpPUEHTHPOBATHCS B PA3NUYHBIX MOAXOAAX MPHUHATHS pElieHU# (MHIWBHIyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISTh IJIaH, AJITOPUTM PEIICHUs 3a/1auM (WU ero 4acTh),
BbIOMpaTh CHOCOO pElIeHHs C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA C YUETOM
HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJJIEKT:

BJAJIETh CIIOCOOaMH CaMOIIPOBEPKH, CaMOKOHTPOJIA MpoIlecca M pe3yibTara

pelIeHnss MaTeMaTHYeCKOH 3aaun, CAMOMOTHBAIIMH U PEQIIEKCHH;
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IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU PELICHUM 3aJayH,

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAlIEHHBIX
OIIKOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH IIOCTABJICHHOM LEIU U
YCIIOBUSIM, OOBSICHATH MPUUYUHBI JOCTHXKEHHS] WIM HEIOCTH)KEHHS LENH, HAXOAMUTh
OIIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BbIpaXKaTh 3MOLMH MPU U3YYECHUH MaTeMaTHYECKHX 00BEKTOB U (PaKTOB, 1aBaTh
SMOLIMOHAIBHYIO OLIEHKY PEILlECHUs 3aauu.

IHPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydenus B 7 Kjacce oOydyarOUIUiiCsl OTYUYUT CIEIYIOIINE MPEAMETHBIC
pe3yJIbTaTHhI:

Pacnio3naBaTh M3ydeHHbIE reOMeTpUUECKrUe (QUTYPBI, ONPEAEATh UX B3aUMHOE
pacrnoyioKeHne, M300pa)kaTh T€OMETPUYECKHE (PUTYPBI, BBIIOIHATH YEPTEKHU IO
YCIOBUIO 3a1auyd. M3mepsATs NuHENWHBIE UM YIJIOBbIE BeaW4uHBL. Pemarb 3amauu Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate NPUKUAKY W OLICHKY JIMHEWHBIX WM YTIJOBBIX BEIWYUH IPEIMETOB B
peaJibHOM JKHU3HHM, pa3MepoB MPUPOAHBIX O0BEKTOB. Pa3nnyaTh pasmepsl 3TUX
00BEKTOB 10 MOPAJIKY BETUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a9aM.

[lonp30BaTbCAd  IpU3HAKAMM  PABEHCTBA  TPEYTOJBHUKOB,  HCIOJb30BATh
pU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3aau.

[IpoBOoaUTE JIOTMYECKHE PACCYXKIACHHUS C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd TpPU3HAKAMU PABEHCTBA IMPSMOYIOJIBHBIX TpPEYTOJIBHUKOB,
CBOWCTBOM MEJIMAaHbI, TPOBEAEHHOM K TUIIOTEHY3€ ITPAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELIEHNH T€OMETPUYECKUX 3aaY.

Ornpenensath NapayieIbHOCTh MPSAMBIX C IIOMOIIBIO YIJIOB, KOTOPBIE 00Opa3yeT ¢
HUMH cekymas. Onpenensars MNapajuleibHOCTh MNPSMBIX C TMOMOILIBK PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSMOM O TOYEK IPYTOU MPSAMOIA.

Pewate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOAUTH BBHIYMCIEHUS U HaXOJUTh YUCIIOBbIE U OYKBEHHbIE 3HAYEHMSI YIJIOB
B I'€OMETPUUYECKHUX 3a/1a4axX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHBIX NIPU [EPECEYEHUU JBYX
NapajuIeNIbHBIX NPSMBIX CEKylleW. Pemars NnpakTU4ecKHe 3a1adyd Ha HaxXO0XKICHHUE
YTJIOB.

Brnaners mnonsituem reomerpuueckoro mecta Touek (I'MT). Onpenensite
OMCCEeKTpHUCY yTIila U CEPeIUHHBINA MEPIECHIUKYISAP K OTPE3KY KaK I€OMETPUUYECKUE
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Mecta Touek. [lonb3oBarbesi moHsITUEM reomerpudyeckoro mecta touek (I'MT) npu

JOKA3aTeJIbCTBE FTEOMETPUYECKHUX YTBEPKICHNUN U IIPU PELICHUU 3a]a4.

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl W JAuamerpa
OKPY’KHOCTH, YBEPEHHO BIJIAJIETh UX CBOMCTBAMHU. YMETh JOKa3bIBaTh M IPUMEHSTH
ATU CBOWCTBA IIPHU PELICHUU 3a/1a4.

Brnanerp moHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh e€ 1eHTp. JloKa3bIBaTh M UCHOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEpPEAUHHBIC
NEPNEHINKYJISPBl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnanere moHsTHEM KacaTEIbHOM K OKPYXXHOCTH, IOJIB30BATBCSA TEOPEMOM O
NEPIEHINKYJIIPHOCTA KacaTeJbHOW M paauyca, NPOBEAEHHOTO K TOYKE KaCaHMUs.
JIoKa3bIBaTh PaBEHCTBO OTPE3KOB KAacaTENIbHBIX K OKPY)KHOCTH, NPOBEAEHHBIX W3
OJIHOW TOYKH, U IPUMEHSATH 3TO B PELICHUU T€OMETPUUECKUX 3a/1a4.

Jloka3plBaTh ¥ NPUMEHSATH MPOCTEUININE TIE€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUMN CMBICII.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHMUS C MOMOIIBIO LUPKYISA U
JIMHENKHU.

K koHiy oOyuenus B 8 kijiacce o0yyarouuiics: MOTYYUT CIAEAYIOLINE MPEAMETHBIC
pe3yabTaThI:

Pacrio3HaBaTh  OCHOBHBIE BBl  YETHIPEXYTOJBHUKOB, UX  3JIEMEHTHI,
IIOJIb30BAaThCSl UX CBOMCTBAMM IpPU PEIIEHHMH TeOMETPUYECKHX 3aaad. Paznuuyath
OPU3HAKU U CBOMCTBA MapajuiesiorpaMMa, pomOa u MpsIMOYTOJIbHUKA, JJOKa3bIBaTh MX
¥ YBEPEHHO MPUMEHSIThH MIPH PEIICHUH T€OMETPUUECKUX 3aau.

Hcnonp30BaTh CBOMCTBAa TOUKHM IEpECEYEHMs] MEAMAH TPEYroJibHUKa (LIEHTpa
Macc) B PEIICHUH 3a/au.

Brnagets moHsiTueM cpenHel TWHUU TPEYTOJbHUKA U TPAlelly, TPUMEHATh UX
CBOMCTBa MpU pELIEHUU reoMeTpuueckux 3anad. Mcnonb3oBats Teopemy PDaneca u
TEOpEMY O NPONOPLUUOHAIBHBIX OTpPE3Kax, MPUMEHATh UX JUIs PpEeLIeHUs
NPaKTUYECKUX 3a]a4.

Pacmo3naBaTh 1€HTpadbHO-CHMMETPUYHBIE (UTYpbl W UCIOJIB30BaTh UX
CBOICTBA P pELICHUHU 3a/1a4.

Brnagets mnoHATHAMH TOAOOMS TPEYTOJIBHUKOB, Ko3(pduuueHTta mnoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0OHBIX TPEyroJbHUKOB. VIMETh mpeacTaBieHue o
npeoOpa3zoBaHuu To00us U 0 MmojaoOHbIX (urypax. [lomp3oBaThesi Mpu3HAKAMU
noo0us TPEyrojJbHUKOB IPHU pEIICHWH T'eOMETpUUYeCKUX 3anad. Jlokas3blBaTh U
NPUMEHATh OTHOIIEHHWS MPOTOPIMOHATHHOCTH B MPSIMOYTOJBHBIX TPEYTOJbHUKAX.
[TpumeHsTh MOAOOHE B MPAKTUUECKUX 3a/1adax.



38
BeiBomuTh W HCHONB30BaTh  IpocTeimme  (GopMysiabl IS TUIOMIAIA

TpPEeyroJibHUKa, TMapajuiesiorpaMma, pomMda W Tpaneuuu. Bulaucisars (pa3inyHbIMU
cnoco0aMu) IJIOMIAAb TPEYroJibHUKA M IUIOUIQAM  MHOTOYTOJIbHBIX  (DUTYp
(ModB3ysACh, TNI€ HEOOXOAUMO, KAJbKYJIATOPOM). 3HATh OTHOUIICHHE ILIOIIaeh
NOoJA00HBIX (UTYp W TPUMEHSITh NpU pelleHu 3anad. [[pUMeHsTh MOJy4YeHHBIC
YMEHHS B IPAKTUYECKUX 3a]1a4ax.

[Tonp3oBateess Teopemoii [ludaropa nmns pemieHUss TEOMETPUUECKUX U
npakTH4eckux 3aaad. CTpOUTh MaTEMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a]ayax,
CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JITTUHBI.

Brnanerp noOHATHEM BIHCAHHOTO W LEHTPAIBHOIO yIJIA, YyIVIA MEXAY
KacaTeJIbHOM MW XOpJOHW, ONMCAaHHOW M BIHMCAHHOW OKPYKHOCTH TPEYTrOJIbHUKA U
YETHIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPH PELICHUU 3a/1a4.

[IpyuMEHATh NOJyYEHHBIE 3HAHUS HA NPAKTHUKE — CTPOUTh MaTEMAaTHYECKHUE
MOJENH JUIA 3a]1a4 PEATBHOU KU3HU U NPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OpUMEHEHHEM ToJo0us U TPUTOHOMETpUM (MOJB3YACh, TIJ€ HEO0OXOIUMO,
KAJIbKYJISITOPOM).

K xoniy oOydenus B 9 kjacce oOydaromuiicss MOMYUUT CIEIYIONINE MPEIMETHBIE
pe3yJIbTaTHhI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, YMETh HaXOAWTh C HX
IOMOIIbIO PA3JIMYHBIE AJIEMEHTHl MPSAMOYTOJBHOTO TPEYTOJbHUKA («pEIIeHHe
OPSIMOYTOJIBHBIX TPEYTOJBbHUKOBY). HaxoauTh (C HOMOIIBbIO KaJIbKYJISATOPA) JJIMHBI U
YTIIbI 1711 HETaOJMYHBIX 3HAYEHUH.

[Tonb3oBaTbes QopMylIaMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM
TOXKAECTBOM JUIsI HAXOXXIEHUsS COOTHOLICHUHM MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATh UX IS
HAXOXIEHUS Pa3IUYHbIX AJIEMEHTOB TPEYTOJIbHUKA («PELIEHHE TPEyTrOJIbHUKOBY),
DU PELICHUM TEOMETPUYECKUX 3a1ay. [IpumeHATs NOoJMydYeHHBIE 3HAHWUS IPU
PELICHUH NPAKTUYECKUX 3a4ad.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJCHHUE IUIOLAH, BBIBOJIUTH U
BJaJE€Th TPUTOHOMETPUUECKUMHU (QopMmyjaMu AJs IUIOW@AAM TPEYroJIbHUKA,
napajienorpaMmma, pom0a, Tpaneuuu, BbIBOAUTh U NPUMEHSATh GpopMyny ['epoHa u
dopMyITy IS TUTOIIAAH BBITYKIOTO YETHIPEXYTOIbHUKA.

NmeTts nipeacTaBieHne 0 TOMOTETUH, IPUMEHATH B IPAKTUYECKUX CUTYaLUAX.

Hcnons3oBate TeopeMsl UeBsl 1 MeHenas npu peieHnu 3a1ad.

Hcnonp30oBaTh TeOpeMbl O BIMCAaHHBIX YyIUVIAX, YyIVIaX MEXAy XOpAaMu
(CeKyIIMMH) U YIJIE MEXJy KacaTeJIbHOM M XOpJOW MpHU PElIEHUU N€OMETPUUYECKHUX
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3ajJga4. I[OK&BBIB&TB U IIPUMCHATH TCOPCMBI O IIPOU3BCACHHHN OTPC3KOB XOpHd, O

IIPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaApaTe KacaTeIbHOM.

BrageTs noHsATHEM KOOPAMHAT Ha IUIOCKOCTH, pa00OTaTh ¢ ypaBHEHUEM MPSIMOU
Ha IJIOCKOCTU. BrasieTs NOHATUSAMU YIIIOBOTO KO3(@UIMeHTa U CBOOOHOTO UJIEHA,
NOHUMAaTh KX TE€OMETPUYECKHH CMBICII M CBA3b YIVIOBOTO Ko3(duuueHta c
BO3pacTaHWeM U YOBbIBaHMEM JIMHEHHOW (QYHKIMH. YMETh peliatb METOIOM
KOOpPAMHAT 3aJa4yd, CBSA3aHHBIE C IAPAJUICIBHOCTBIO W IEPIEHAUKYIAPHOCTHIO
IPSIMBIX, IEPECEUYCHUEM IIPSAMBIX, HAXO0KICHUEM TOYEK IIEPECEUCHUS.

BpiBomuTe W BIAAETh YpPAaBHEHUEM OKPYKHOCTH. lcmonb3oBaTh METOX
KOOpPAMHAT JUIsI HAXOXKJICHMSI NEPECEYCHUN OKPYKHOCTEM M NpsAMBIX. Bianers
dopMylaMu paccTOSHUS OT TOYKH JO0 MPSMOM, IJIOIAgu MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpueHTUpoBaHHOW Iutomanu. Ilosb3oBaTbes
METOZOM KOOPJHMHAT Ha IUIOCKOCTH, IPUMEHATH €r0 IPHU PELICHUH T€OMETPUUECKUX
M TpaKkTHYEeCKWX 3axad. IIpuMeHsaTp MeTon  KOOpAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX NT€OMETPUYECKUX 3a7adax.

Brnaners mnosHsTMEM BeKTOpa. YMETh CKJIaAbIBaTh W BBIYUTATH BEKTOPHI,
YMHOXKaThb Ha YHCJIO, BIAJETh IPABWIAMH TPEYroJbHHKAa M Napajuienorpamma.
Biagetes mpakTHYECKMMM HHTEPIPETALUsSIMH BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpAMHATaMU BEKTOpa. Bianerb CHOKEHMEM W BBIUUTAHUEM  BEKTOPOB,
YMHOXEHHEM BEKTOpPA Ha YUCJIO B KOOPAWHATAX.

Hwmetr npezacraBiienne o 6asuce (Ha MIOCKOCTH). PackmaapiBaTh BEKTOPHI MO
O0asucy. PackiagpiBaTh BEKTOpPhl CHJI € TOMOUIbIO  IMPOELUUPOBAaHUA U
TPUTOHOMETPUYECKUX  COOTHOIIEHUH. [IpUMEHATH MONydYeHHbIE 3HAHUS B
OPOCTEHIINX PU3NIECKUX 3a]auax.

Brnanerp noOHATHEM CKalXsApHOTO IIPOU3BENCHUSA BEKTOPOB, IOHMMATh €ro
IE€OMETPUYECKUI CMBICII U YBEPEHHO I0JIB30BATHCS €r0 BBIPAKEHHUEM B JIEKapTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTh CKaJSPHOTO MPOMU3BEACHHSI U €r0 CBS3b C
npoenrpoBanHueM. [IpUMeHATh CKAIIPHOE IPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS
JUIMH W YyIJOB. Pemare TeoMeTpHYecKHMe 3aJadyd ¢ IOMOIIBIO  CKaJISPHOTO
npousBeneHUsA.  Mcnonb30BaTh  CKASIPHOE  IPOM3BENCHUE  BEKTOPOB B
anreOpanyeckux ¥ GU3NICCKUX 3a/1a49ax.

Biiagets NOHATUSAMH IPaBUIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTM OKPYKHOCTH W PaJAMaHHON MEPBI yIJIa, BBIYMCIATH ILIOMIAAb Kpyra u
ero yacred. IloHnmmare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHUS IPHU
pElIeHNH TMPAKTUYECKUX 3ajady. 3HATh HCTOPUYECKHE CBEICHHUS 00 HU3MEpEeHHH
JUIMHBI OKPY’KHOCTH U IUIOIIA/IN KpyTa.

Wmetp npeacTaBieHne o npeodpa3oBaHUM MIIOCKOCTH, O BHKeHUsIX. Haxonuthb
OCH, LIEHTPbl CUMMETpPUU (Uryp, LEHTPHl MOBOPOTA, HAXOAUTH KOMIIO3HUIIMH
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npocredmux rnpeoOpazoBanuil. [IpuMeHSATh ABUKEHUS TUIOCKOCTH TPU PEIICHUH
F€OMETPUYECKUX 3a/1a4.
[IpuMeHSITh TONYYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE

MOJIENH I 3a7a4 peajabHON )KM3HHU U MPOBOJUTH COOTBETCTBYIOLINE BBHIUUCICHUS C
OPUMEHEHUEM TIOJI00MSI W TPUTOHOMETPUYECKUX (QYHKUMH (MOJB3ysACh, TJIE
HEO0OXO0IUMO, KAJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE ITPEIMETA «I'EOMETPUS» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

7 KJIACC
KoimmuectBo DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM 4acoB (undposbie)
NpoOrpamMmbl o0pa3oBaTe/bHbIE
Bcero
pecypchbl
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuuecKkre PUrypsl U X 28 bubmuorexa [JOK
cBoiicTBa. M3mepenue https://m.edsoo.ru/78c146c4
TeOMETPUUECKUX BEIMYUH
bu6mmoreka [JOK
2 TpeyrombHiici 19 https://m.edsoo.ru/78c146¢c4
3 [TapannensHocTs. CyMMa yriioB 15 bu6nuorexa LIOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMoyTONBHBIC TPEYTOJIBHUKN 7 bubmmorexa LIOK
https://m.edsoo.ru/78c146¢c4
5 I'eomeTprueckre HepaBeHCTBA 5 bubmmorexa IOK
https://m.edsoo.ru/78c146¢c4
K HOCTh. ' eoMeTpuiecKrue MecT
6 g)i?ﬂ%iTpoeilﬁego;:m;o . 18 bubmmorexa IOK
. https://m.edsoo.ru/78c146¢c4
IUPKYJIS ¥ JIMHSHKH
7 [ToBTOpenue, 060061IeHNE, 10 bu6mmorexa [JOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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8 KJIACC
KoanuecTtBo  DJIeKTpPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM 4acoB (undposbie)
n/n NPOrpaMMsbI o0pa3oBaTe/ibHbIE
Bcero
pecypcbl
1 YeThIpEXYroJbHUKU 22 bubmiorexa LIOK
pexyt https://m.edsoo.ru/a5ch98eb
bu6mmorexa [IOK
2 Honobue 16 https://m.edsoo.ru/a5ch98eb
bubmnoreka [JOK
3 Hromare 16 https://m.edsoo.ru/a5cb98eb
Teopema ITudaropa u Hauana bubmmoreka [JOK
4 18
TPUTOHOMETPUHU https://m.edsoo.ru/a5cb98eb
5 VYTabl ¥ 4ETBIPEXYTOJIbHUKH, 20 bubmuorexa [JOK
CBSI3aHHBIC C OKPY)KHOCTBIO https://m.edsoo.ru/a5ch98eb
6 [ToBTOpeHue, 06001IIeHNE, 10 bubmuoreka [JOK
CUCTeMAaTU3aIHsI 3HAHHHA https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 102
I[MPOTPAMME
9 KJIACC
KonnuectBo  DiekTpoHHBIE
No 11/ HaumeHoBaHMe pa3/iejioB M TEM 4YacoB (undposbie)
) NMPOrpamMmbl o0pa3oBaTte/ibHbIE
Bcero
pecypcbl
1 Pemenue TpeyroibHUKOB 22 bubmorexa LIOK
peyr https://m.edsoo.ru/dddde230
bubmuoreka [JOK
2 IT 12
ONOGHE TPEYTOTLHHKOB https://m.edsoo.ru/dddde230
bubmuoreka [JOK
M 1
3 STOA ROOpATHat 0 https://m.edsoo.ru/dddde230
but6mmoreka [JOK
4 Bexropui 20 https://m.edsoo.ru/dddde230
5 JnrHa OKpYKHOCTH U TIJIOIIAb 16 bubnmoreka [JOK
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https://m.edsoo.ru/dddde230

Kpyra
bu6mmoreka [{IOK
1
Hpwikenis wiockocth 0 https://m.edsoo.ru/dddde230
[ToBTOpenue, 06001ICHNE, 12 bubnuoreka [JOK
cUCTeMaTH3allHs 3HAHU https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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HOACHUTEJIBHAA 3AIIMCKA
YUYEBHOI'O KYPCA «<BEPOATHOCTDb U CTATUCTUKA» HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

B coBpemenHOM IMPPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTh KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPUIIOKEHHM, TaK
U UX POJM B 00pa30BaHUM, HEOOXOIMMOM KaXkJI0My desoBeKy. Bo3pacraer uucio
npodeccuii, Ipu OBJIAJECHUN KOTOPBIMU TpeOyeTcst Xopolas 6a3oBasi MOJAroTOBKa
B 00JacTM BEpPOSTHOCTM M CTATHCTHKH, Takas MOJATOTOBKAa Ba)KHA s
MPOJIOJKEHUS 00pa30BaHus U Jisl yCIEIHON MPO(ecCHOHANbHON Kaphephl.

Kaxxnp1il yenoBek MOCTOSIHHO MPUHUMAET PEIICHUsS Ha OCHOBE MMEIOUIUXCS
y Hero JaHHbIX. J1Jis 000CHOBAHHOTO MPUHATHS PEUICHUS B YCIOBHUSAX HEIOCTaTKa
WM W30bITKa HHGOPMAIITH HEOOXOAMMO B TOM YHCIIE XOPOILIOo cHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTaTHUCTHYECKOE MbIIUIEHHE. VIMEHHO NO03TOMYy BO3HHUKIIA
HE00X0IMMOCTh (hOpMUPOBATh y 00yUaromuxcsi (yHKIIMOHATBHYIO TPaMOTHOCTb,
BKJIIOYAIONIYIO B Cce€0sl yMEHHE BOCHPUHMMATh W KPUTHUYECKH aHAIM3UPOBATH
uHOpMaIMIO, TPEACTABICHHYIO B  pa3IMyHbIX  (opmax, MOHUMAThH
BEPOSITHOCTHBIN XapaKTep MHOTUX peajbHBIX IMPOLIECCOB U 3aBHUCHUMOCTEH,
MIPOU3BOUTH MPOCTEHIINE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM KypCe C OCHOBHBIMU MPUHIIUTIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JAHHBIX U3 PA3IMYHBIX cPep >KU3HU OOIIEeCTBA M TOCYAapCTBA
npuoOuiaeT oOydarommxcs K OOIIECTBEHHbIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKU PA3BUBAET HABBIKM OpraHU3allMM repedopa M Mojacuéra 4uciia
BApUAHTOB, B TOM YHWCJIE B MPHUKIAIHBIX 3aJladyaX. 3HAKOMCTBO C OCHOBaMH
Teopun TpadoB co3maéT Maremaruueckuil (QyHmaMeHT ans  (pOpPMHUPOBAHUS
KOMIIETEHIIUH B o0jacTu uHPOpMATUKH U IUpoBBIX TexHonoruil. [lpu
U3YYEHUU CTAaTUCTUKA W  BEPOSATHOCTH  OOOTAIAIOTCS  MPECTaBICHUS
oOyJarommxcs O COBPEMEHHOM KapTHMHE MHUpPAa U METOJaxX €ro HMCCIEIOBAaHHUA,
dbopmupyeTcss TMOHMMAaHME POJM CTATUCTUKM KaK HCTOYHHMKA COLIMAJILHO
3HAYMMOM MH(GOPMAIIH U 3aKJIABIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIUICHHUS.

B cooTBeTcTBHM C JAaHHBIMHM LEISIMU B CTPYKTYpE MPOrpamMMbl yueOHOTO
Kypca «BeposSTHOCTh W CTaTHCTHKA» OCHOBHOTO 00IIero oOpa3oBaHHs Ha
yriayOnEHHOM YpPOBHE BBIJICICHBI CJEAYIOUINE COJEPKaTeIbHO-METOINYECKIE
muHuu: «lIpencraBieHre 1aHHBIX U ONMKCATENbHASA CTATUCTUKAY, « BEposiTHOCTDY,
«JneMeHThl KOMOMHATOPUKNY», «BBemenue B Teoputo rpadoy», «MHOXKeECTBaY,
«Jlorukay.
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Conepxxanue nuHuM  «lIpencraBneHue  JaHHBIX W ONMCATENIbHAS
CTaTUCTHKa» CJIYKUT OCHOBOM [JIsi (OPMUpOBaHUS HAaBBIKOB pabOThI C
nHpopMaIen: OT YTEHUS M UHTepIpeTanud UHGOpMalUM, MPEICTaBICHHON B
TabnMIlax, Ha AuarpamMmax u rpadukax, a0 cOopa, Mpe/CTaBICHUS M aHaIu3a
JAHHBIX C HCIOJb30BAHUEM CTAaTUCTUYECKUX XapPaKTEPUCTHUK CPEIHUX H
pacceuBanud. Pabotas ¢ JaHHBIMHM, OOyd4arollvecs ydarcs CYUTHIBaTh M
WHTEPIPETUPOBATh JaHHBIE, BBIJIBUTaTh, apryMEHTUPOBATb W KPUTHUKOBATH
MPOCTEHIIIME THUIMOTE3bl, Pa3MBIIUISATH Haa  (PaKTOpaMH, BBI3BIBAIOIIUMHU
W3MEHYUBOCThb, U OIICHUBATh MX BJIMSHHUE HA pacCMaTpyUBacMble BEJIUYMHBI U
MIPOLIECCHI.

NHTyUTHBHOE MPECTABICHUE O CIYyYalHOW M3MEHYMBOCTHU, UCCIIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHAEHUWW CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM s
U3Y4YEHUS TEOPUHU BEPOSATHOCTEH. bomplnoe 3HaueHWe HMEIT NPAKTUYECKUE
3aJlaHus, B YACTHOCTH OIBITHI C KJIJACCHYECKUMH BEPOSATHOCTHBIMH MOJIEISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCA KaK Mepa MpaBAONoAoOus Cly4dailHOro
coObiTus. Ilpu wm3yueHunm yudeOHOTO Kypca oOydaromuecs 3HaKOMSTCA C
MPOCTEMIIMMUA ~ METOJAMHU  BBIYMCIEHUS  BEPOSTHOCTEW B  CIy4aillHbIX
DKCHEPUMEHTAX  C  pPAaBHOBO3MOXKHBIMH  JJIEMEHTAPHBIMU  HMCXOJAMHU,
BEPOSITHOCTHBIMU 3aKOHAMHU, TIO3BOJISIFOIIIMMU CTaBUTh U peliaTh 00Jiee CIIOKHBIC
3amaud. B yueOHBIM Kypc BXOAST HayalbHbIE MPEACTABICHHUS O CIy4YalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYyIIECTBIISIETCSI 3HAKOMCTBO OOyYaroUIuXxcs C
MHOKECTBAaMU M OCHOBHBIMH OIE€pallMsIMHU HAJl MHOXECTBaMH, pacCMaTPUBAIOTCS
IpUMEpPHl MPUMEHEHUsI TpaoB U 3JIEMEHTOB TEOPUH MHOXKECTB JIJISl PEHICHUS
3a/lay, a TaK)Ke HCIIOJIb30BAaHUS B JPYTMX MAaTeMAaTHUYECKHX Kypcax M y4eOHBIX
npeaMeTax.

B 7-9 knaccax usyuaercsi yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKAY, B
KOTOpbI  Bxonmar pasnensl: «llpeacrtaBieHwe maHHBIX H  ONUcaTeIbHas
CTaTUCTHKa», «BeposSTHOCTB», «DIeMEHThl KOMOWHATOpPHKW», «BBeneHue B
Teopuio rpadoBy», « MHOKecTBa» U «Jlorukay.

OO6miee 4YMCa0 4YacoB, Uil U3y4YeHHUs y4eOHOro Kypca «BeposTHOCTh H
cratucTthkay, — 102 yaca: B 7 kiacce — 34 gaca (1 gac B Henenio), B 8 kiacce — 34
yaca (1 yac B Hezento), B 9 knacce — 34 yaca (1 yac B Hezeno).
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COILEP KAHUE YYEBHOTI' O IPEIMETA ITPOT'PAMMBbI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA>»

7 KIIACC

[IpencraBrnenuie AaHHBIX B BHJE TaOJUIl, [UArpaMM. 3arojJHEHUE TaOJIuIl,
YTEHWE M TOCTPOEHUE CTOJOMKOBBIX (CTOJIOYATBHIX) M KPYTOBBIX JHarpamm.
Yrenue rpaduKoB peanbHbIX IpoleccoB. M3Bneuenne nHGpopmMaIy U3 AuarpaMm
¥ TaOJIMII, UCIIOJIb30BaHNE U MHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apuU(pMETHUecKoe, MeIuaHa, pa3Max,
HauOoNblllee W HAaWMEHBIIEe 3HAUYCHHUS, KBapTWIH, CpPEIHEE TapMOHUYECKOE,
CpellHEe TApMOHUYECKOE YHCIIOBBIX JTaHHBIX.

[Ipumepbl ciydyallHOM W3MEHYMBOCTH IIPU  M3MEPEHUAX, B MacCOBOM
MPOU3BOJCTBE, TEHACHIMM W CIydailHble KoJeOaHWs, TPYyNIUPOBKA JAHHBIX,
IIPEICTABIICHUE CIIy4YallHOM W3MEHUYMBOCTH C IOMOIIBIO JUArpaMM, YacTOTBI
3HAYEHUM, CTATUCTUYECKAST YCTOMYNUBOCTD.

I'pad, BepmmHa, pedbpo. Crenensr BepmuHbL. Ywmcino pédep M cymMmapHas
creneHb BepinH. [lonstue o cBs3ubIX Tpadax. [lytu B rpadax. Llenn u nukIibl.
O6xox rpada (sinepoB myTh). [TonsTne 00 opueHTUpOBaHHOM rpade. Pemenue
3a/1a4u ¢ MOMOIIIbIO rpadoB.

VYTBepxkaeHuss U BbICKa3biBaHUS. OTpULIAHUE YTBEP)KIEHHUSA, YCIOBHBIE
YTBEPXKACHUsI, OOpaTHble M PaBHOCUJIIbHBIE YTBEP)KICHUS, HEOOXOIUMBIE MU
JIOCTAaTOYHBIE YCIOBHSI, CBOMCTBA ¥ IPpU3HAKU. [[pOTHBONOIOKHBIE YTBEPKIECHNUS,
JI0KA3aTeJIbCTBA OT IPOTUBHOTO.

CrnydaifHbI SKCIIEpUMEHT (OTBIT) W CydailHOe coObITHE. BeposTHOCTh u
yacToTa cly4aiiHOro coObITus. Ponp  MalloBEpOSITHBIX M IPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B IPUPOJE U B OOIIECTBE.

8 KUIACC

MHOX€eCTBO U MOAMHOXKECTBO. [IpuMepbl MHOKECTB B OKPYKaIOILIEM MHDE.
[lepeceuenne u oObeauMHEHUE MHOXecTB. Jlumarpammbl Oiepa. Yuciosbie
MHOXecTBa. [IpuMepbl MHOXECTB U3 KypCOB aireOpsl W T'E€OMETPUHU.
[lepeuncnenne 31EMEHTOB MHOKECTB € MOMOIIbIO OPraHU30BaHHOIO Nepedopa u
npaBuia yMHOXKEeHUs. DopMyTia BKIFOYEHUS-UCKITIOUCHUS.

DneMeHTapHble cOObITUsI. BeposaTHocTH ciaydalHbIX COOBITHNA. ONBITHI C
PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CTy4dallHbII BBIOOD.
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N3mepeHne paccenBaHMsI YHMCIOBOTO MaccuBa. Jlucnepcus U CTaHAAPTHOE
OTKJIOHEHHE uyuciaoBoro HabOopa. CBoOHCTBa JUCHEPCUHM M CTaHAAPTHOTO
OTKJIOHEHHUS. /[narpamMmbl paccenBaHus JBYyX HaOMt01aeMblX Beau4uH. JInHeiHas
CBSI3b Ha IMarpaMMme pacceuBaHUs.

HepeBo. J[lepeBo cnywanHOro skcnepuMmeHTa. (CBOWCTBA  JIEPEBBHEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEX]ly YUCJIOM BEPIUMH U yucioM pedep. [lonstue
o mockux rpagax. Pemenne 3a1a4d ¢ TOMOLIBIO 1I€PEBLEB.

Jlornueckue coro3bl «M» n «MJIN». CBsI3b MEXy JTOTUYECKUMU COIO3aMH U
onepalusaMH HaJl MHOKeCcTBaMU. Vcroyib30BaHUE JIOTHYECKUX COI030B B ajireope.

CnyuaiiHple  COOBITHS KaK  MHOXKECTBA  DJIEMEHTapHBIX  COOBITHI.
[TpoTuBononoxHele coObiThs. Onepanuu Haj coObITUIMU. DopMylia CIIOKEHUS

BEPOSTHOCTEM.

IIpaBmii0 ~ yMHOXKEHUS  BEPOATHOCTEM. YcnoBHasE ~ BEPOSITHOCTS.
[IpencraBieHne CiIlydalHOrO JKCIEPUMEHTAa B BHUJAE JepeBa. HeszaBucumbie
COOBITHSI.

9 KIIACC

KoMOunaTopaoe npaBuino ymHOKeHwus. [lepectanoBku u ¢dakropuan. Yucio
couetanuii u TtpeyronbHUk Ilackans. CBoiicTBa uymcen codeTaHud. buHoM
HrroTona. Pemenue 3a1a4 ¢ UCTOIb30BaHUEM KOMOMHATOPHUKHU.

['eomerpuueckass BeposATHOCTh. CiydailHbld BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 NYTU OKPYKHOCTH.

UcnbiTanus. Ycnex u Heygaya. Cepusi UCHBITAHUM [0 MEPBOTO yclexa.
Cepust ucnbiTanuii bepHymiu. BeposTHocTH CcOOBITMII B CEpUM  HUCTIBITAHUIN
bepuymnu. CinydaiiHbiii BEIOOP M3 KOHEYHOTO MHOXKECTBA.

CnyvailHass BeJIMYMHA W pacupeaesieHue BeposiTHOcTel.  IIpumepsl
CIIyYalHBIX BEJIUYMH. BakHble pacrnpenesieHuss — YUCIO IONBITOK B CEpPUH
WCIIBITAHUW J10 IIEPBOIO YCIIEXa U YUCIIO YCIEXOB B CEPUM UCHBITAaHUU bepHyium
(reomeTpuuecKoe U OMHOMHAIBHOE PACTIPEICTICHHUS).

Marematnueckoe OXUJAHHWE CIy4YahHOW BeIWYUHBI. DUZNYECKUN CMBICI
MAaTEMAaTH4YECKOr0 OXuAaHus. [IpuMepsl HCHONB30BaHUS MATEMaTUYECKOTO
oxuganus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE CIYYaWHOW BEJIMYHHBI.
CBoiicTBa MaTremMaTHYECKOr0 OXHWJAHHWS ¢ Jaucnepcuu. MareMarndeckoe
OKMJIAHUE U AUCIIEPCUS U3YUYECHHBIX PACIIPENCICHUN.

HepaBenctBo YeObiméBa. 3akoH OonbIIMX uucesl. MareMmaTu4ecKue
OCHOBAHUS U3MEPEHUS BepOsTHOCTEN. Polib 1 3HaueHHE 3aKOHA OOJBIINX YKCEIT B
HayKe, B IPUPOJIe U 00IIECTBE, B TOM YUCJIE B COIMOJIOTUYECKUX 00CIEAOBAHUAX U
B U3MEPECHUSAX..
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI

YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS MpOTrpaMMbl  y4eOHOro Kypca
«BepoATHOCTh U CTaTUCTHKA» XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBJICHMEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUNCKOW MaTEMaTUKH,
LEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUNMCKUX MATEMATHKOB U POCCUHCKOM
MaTEMaTUYECKON HIKOJbI, K UCIOJb30BAHUIO 3TUX JOCTUKEHUN B JAPYIHX HayKax U
MPUKJIATHBIX cepax;

2) rpaxIaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH TpakJaHMHA U pean3alid €ro
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3ITHMUHBIX
CTPYKTYp, SBJICHUW, NPOUEAYp TpakIaHCKOro oOIlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXXIEHUIO 3TUYECKHX MpoOJeM, CBA3AHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHHI HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE YYacTU€ B pELIEHUWU MPAKTHUYECKUX 3ajad
MaTEMaTUYECKOM HANpPaBIEHHOCTH, OCO3HAHUEM BaXHOCTH MaTe€MaTH4YECKOIO
oOpa3oBaHMs Ha MPOTSHKEHUM BCEW KU3HU JJIA YCHEMHOW mNpodecCuoHaIbHON
NESTENBbHOCTY M Pa3BUTUEM HEOOXOJUMBIX YMEHHN, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM HMHAMBUAYAIBHON TPAGKTOPUH OOpa30BaHUs U >KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K  3MOLMOHAIBHOMY M  3CTETHUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajay, PEIICHUH, pPaCCYXKIECHUU, YMEHUIO BHJIETb
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O IO3HAHMS:

OpUEHTalMed B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IOpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4eIOBEKa, MPUPOJABI U
oOlecTBa, TMOHMMAaHMEM MaTEMaTUYECKOM HayKH Kak c@epbl 4YeloBeuecKou
NEeSTENbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIIM3ALINH,
OBJIAJICHUEM S3BIKOM MAaT€MaTHUKH W MaTEMaTUYECKON KYyJIbTYpOW KakK CpEICTBOM
NO3HAHUSA MHpA, OBJAJACHUEM NPOCTEUIIMMU HaBbIKAMHU HCCIEAOBATEIbCKOM
NEeSTENBHOCTH;
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6) ¢usuveckoe BocnuTranue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS H

IMOLMOHAJIBLHOIO 0JIaronoJIyyus:

FOTOBHOCTBIO TPHUMEHITh MATEMAaTHYECKHE 3HAHUA B MHTEpPECAX CBOETO
37I0POBbS,  BEACHHUS  3J0pPOBOTO  o00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXa, peryjspHas Quzndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedeKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT'0 )K€ IpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpHUEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUU JIJIA PEIICHUs 3a7ad B
00J1aCTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, TUTAHUPOBAHUS MOCTYIKOB U OIIEHKH UX
BO3MOJKHBIX TIOCJIEICTBUN JUISI OKPY’KAIOIIEH Cpeapl, OCO3HAHHWEM TJ100aIbHOTO
XapakTepa dKOJOTHUECKUX MTPOOJIeM U MMyTeH UX pelieHus;

8) ajanranus K M3MEHAKINMMCH YCJIOBHSAM COUUAJIBHOW U NPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUSM B YCIOBHUSIX HEONPEACTEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y JPYTHUX JIIOJICH, IPHOOpPETaTh B COBMECTHOM JEATEITbHOCTH HOBBIC
3HAHMS, HABBIKA U KOMIIETEHIIMHU U3 ONbITA APYTHX;

HEOOXOJUMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
dbopMyIMpOBaTh UACH, TIOHITHS, TUIOTE3bI 00 O0OBEKTAX U SIBJICHUSIX, B TOM UYHCIIE
paHee  HCU3BECTHBIX, OCO3HaBaTh  JACHUIMTHI  COOCTBEHHBIX  3HAHUKH U
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

CITIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTyallMi0 KaK BBI30B, TPEOYIONUH KOHTPMEDP, KOPPEKTUPOBATH MPUHUMACMBIC
pemieHus W JeHCTBUS, (OPMYJIHPOBATH W OICHWBATh PHUCKH U TIOCIICJICTBHS,
(GbopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbBTATDBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jjornyeckue qeicTBus:

e BBIBILITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKHX
OOBEKTOB, TIOHATUN, OTHOUIEHHM MEXIy NOHATUAMH, (POPMYIUPOBATH
ONpeAeNieHUs]  TOHATHM,  yCTaHaBIMBaThb  CYIIECTBEHHBIM  IpHU3HAK
KJaccu(ukaumy, OCHOBaHUA g OOOOIIEHHS W CpaBHEHMS, KpUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATH,  (POPMYJIMPOBATH U  MNpPeoOpa3oBbIBATh  CYXKIACHUS:
YTBEPJUTENIbHbIE W OTpULATENbHbIC, €IWHUYHBbIC, YacTHblEe U 0OIue,
YCIIOBHBIE;
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BBIABJIATE MATCMATHYCCKUC 3dKOHOMCPHOCTH, B3aUMOCBA3HU U IIPOTHUBOPCUHA

B (pakTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPXKICHUSAX, Npe/ularaTb KpUTEpUU
IS BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeJIaTh BBIBOJBI C HCIIOIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MATEMATHUECKUX YTBEPXKIACHHUM (MpsSMble U OT
OPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECJIOXKHBIE J1OKa3aTesIbCTBA
MaTeMaTUYecKuX (PaKTOB, BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh CIOCO0 pemieHuss y4yeOHOW 3anayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHHUs, BbIOMpATh HamboJee NOAXOMAMMNA C  Y4ETOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciieqoBarejiLCKe 1eHCTBUA:

WCITOJI30BaTh BOIPOCHl KaK HWCCIEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh BOMPOCH, (PUKCHUPYIOIIME MPOTHUBOpPEUYHE, MpoOIemMy,
CaMOCTOSATEIFHO YCTAaHABIMBATh UCKOMOE U JTaHHOE, (OPMUPOBAThH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

OPOBOJUTH TIO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY  HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE HWCCICOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMOCTOATENHHO (PopMyIHpOBaThH 00OOIIEHNS M BBIBOJLI IO PE3yJIbTaTam
NPOBEIEHHOIO HAOIO/IEHUs, WCCIEIOBAHUs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCA, a TAKKE BBIJBUTATH
MIPENOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh W HM30BITOYHOCTH HMH(POPMAIMH, JIaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUs 3a7a4H;

BEIOWpATh, AaHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh M  HHTEPIPETHPOBATH
UH)OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEACTABIICHHUS,

BbIOMpaTh (GopMy TpeAcTaBieHHs HHPOPMAMM W WLIIOCTPUPOBATH
pemiaemMble 3aJadyd  CXE€MaMM, JUarpaMMami, WHOM rpadukoi H HX
KOMOMHAILIMSIMU;

OIICHWBATh HAMEKHOCTh HWH(OOPMAIIMU 110 KPUTEPHUSAM, MPEIT0KESHHBIM
y4HUTeNeM Uiu ChOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE AeHCTBHS:

BOCIIpUHHUMATL U (bOpMYJ'II/IpOBaTB CYXXACHUSA B COOTBETCTBHUHA C YCIIOBUAMU U
nersMu 06HI€HHH, SICHO, TOYHO, I'PaMOTHO BbIpAXXaTb CBOIO TOYKY 3pPCHHA B
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YCTHBIX H IIMCBMCHHBIX TCKCTAaX, AddBAaTb IIOACHCHHA II0 XO4Y PCIICHHUA

3aJla4yd, KOMMEHTHUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0/i¢ OOCY’KJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBlI,
npoOsieMbl, pelaeMoi 3ajauM, BHICKA3bIBaTh MJIEU, HAICJICHHbIE Ha TMOUCK
pelIeHus], COTOCTABJISITh CBOU CYXKJEHUSI C CYXXJACHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHApyXUBaTh pa3iMuMe€ U CXOJICTBO IMO3UIMH, B KOPPEKTHOM
dbopme popmyupoBaTh pa3HOTIACHUS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3yJbTaThl PEIICHUs 3a/1aud, HKCIIEPUMEHTa, HUCCIEAOBAHMUS,
IIPOEKTA, CaMOCTOSITEILHO BBIOMpPATh (POpMAT BBICTYIUICHHS ¢ YYETOM 3ajad
MPE3CHTANN U OCOOCHHOCTEH ayAUTOPUH;

NOHUMATh W MCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBUAYAJIbHOU
paboThI MPU PEIICHUHN YU4eOHBIX MaTEMAaTHUYECKUX 3a/1aY;

OPUHUMATh 11€JIb COBMECTHOM JEeATENbHOCTH, IUIAaHUPOBATh OPraHU3AIUIO
COBMECTHOI paboThl, paclpeaessTh BUAbl pad0T, JOrOBapUBATHCSA, 00CYKAATh
IPOIIeCC M pe3yabTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIIOBHIX (popmax paboThl (00CYyKaeHUsI, 0OMEH MHEHUSIMU,
MO3TOBBIC INTYPMBI U JIPyTW€), BBIIOJHITH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOU JCHCTBUSA C JAPYTMMH WICHAMH KOMAaHJbI, OLIEHUBAThH
KauecTBO CBOEro BKjJaJga B  OOMMUM  MPOAYKT IO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHS.

PerJIﬂTI/IBHbIe YHUBEPCAIBHBIC yqeﬁnble IleﬁCTBHSI

Camoopranusanus:

CaMOCTOATENIBHO COCTABJIATH IUIAH, AJITOPUTM pELIEeHUs 3aaadd (WM €ro
4YacTh), BbIOMpATh CHOCOO pEHIeHHs € YYETOM HMEIOIIMXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ yaéTomM HOBOM MH(GOpMAITUH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

BJAJIeTh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3ynbTara
peleHns MaTeEMaTHIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PELICHHUM 3aJa4H,
BHOCUTb KOPPEKTHUBBI B JIE€ATEIbLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA JEATEIBHOCTH IMOCTABIECHHON LENU U
YCJIOBHSIM, OOBSACHATH NPUYUHBI JOCTHXKEHHSI WJIA HEIOCTHXKEHHS IIEJIH,
HaxOJIUTh OIIMOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
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K xonmy oOyuenus B 7 KJjacce OOydYalOUIMICS TMOJXYYUT CIEAYIOIIHNE

IIPEAMETHBIE PE3YIbTATHI:

Uutate wuHbOpMaLMIO, NPEACTABICHHYIO B TabiuIax, Ha AuarpaMmmax,
NPE/CTaBIATh JAaHHBIE B BHUJE TaOJMI], CTPOUTH CTOJIOMKOBBIE (CTONOYATHIE) U
KpPYTOBBIC TMarpaMMbl 0 MacCUBaM 3HAYEHUH.

OnuceiBaTh W HUHTEPIPETUPOBATH  pEaJbHbIE  YKCIIOBBIE  JIAHHBIE,
Ipe/ICTaBICHHbIE B TAOJIMIIAaX, HA TUarpaMmax, rpapukax.

Hcnonp30oBaTh AJis1 ONUCAHUS JAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpeaHee apudmeTHIecKoe, MeIMaHa, HauboJIbIllee U HAaUMEHbIIIee 3HAUCHUS, pa3Max,
KBapTUIIH.

NmeTs npencraBieHue o0 JOTMUYECKUX YTBEPKICHUIX U BHICKA3bIBAHUSAX, YMETh
CTPOUTH OTpHULIAHUS, (POPMYIUPOBATH YCIOBHBIC YTBEPKJCHHUS MPU PEUICHUU 3a]ay,
B TOM YHCII€ U3 JPYTUX Y4YEeOHBIX KypCOB, UMETh MPEJICTABICHUE O TeOopeMax-
CBOMCTBaxX M TeOpeMax-MpU3HAKaX, O HEOOXOJUMBIX U JOCTATOYHBIX YCJIOBUSX, O
METOJIE J0KA3aTeIbCTBA OT IPOTUBHOTO.

Nwmets npencrasieHue o CliydalHOM U3MEHUYMBOCTH Ha MPUMEpPAX pe3yIbTaTOB
U3MEpPEHUN, I11eH, (U3UYECKUX BEJIMYWH, AHTPOMOMETPHUUYECKHX JaHHBIX, HWMEThb
IPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Wcnonp30BaTh JJI1 ONKMCAHUS JAHHBIX YacTOThl 3HAYEHUN, TPyNIUPOBATH
JAHHBIE, CTPOUTH TUCTOTPAMMBbI TPYNIUPOBAHHBIX JIAHHBIX.

Ucnonb3oBath rpadsl it penieHus 3a/1a4d, MMETh TIPEICTaBlICHUE O TePMHUHAX
Teopuu rpadoB: BepiInHa, pedpo, 1enb, UK, TyTh B rpade, UMETh MPEICTaBICHNUE
00 00xo0ze rpada u 00 OpUEHTUPOBAHHBIX Ipadax.

K xonmy oOyuenus B 8 KkJjacce o0OydaOmMICS TMONXYYUT CIEAYIOIIHE
PEAMETHBIE PE3YIbTATHI:

OnepupoBaTh MOHATUSIMU MHOECTBA, MOJMHOKECTBA, BBINIOJHATH OIEpAIUU
HaJ MHOKECTBaMH: OOBEAMHEHHUE, TIEpECeUEHUE, IEPEUUCTISATh FIEMEHThl MHOKECTB
C HCIOJb30BAaHUEM OPraHU30BaHHOIO Mnepebopa M KOMOMHATOPHOIO MpaBHIIa
YMHOXEHUS.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUH B CIy4allHBIX OMbBITAX, 3HAS
BEPOSITHOCTU JIEMEHTAPHBIX COOBITHI, B TOM YUCJIE B OMBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, UMETH TTOHSTHE O CIIy4YailHOM BBIOODE.

OnuceiBaTh JaHHBIE C IOMOIIBK) CPEAHUX 3HAYCHUHM M MEpP PACCEUBAHUS
(Iucnepcusi U CTaHJAPTHOE OTKJIOHEHUE). YMETh CTPOUTh U HHTEPIPETUPOBATH
IUarpaMMbl PacCEUBaHUs, UMETh MPEICTABICHUE O CBSI3U MEXY HaOII0daeMbIMU
BEJIMYMHAMM.
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Nmery mpencraBneHue o JepeBe, O BepmmHax U pEéOpax Jepesa,

UCIIOJIb30BAaHUU JIEPEBHEB NPU PEIICHUU 33Ja4 B TEOPUU BEPOSATHOCTEH, B APYIHX
y4eOHBIX MaTeMaTHYECKUX Kypcax U 3a/1ad U3 APYrUX YU4eOHBIX MPEIMETOB.

OnepupoBaTth MOHATHEM COOBITHS KaK MHOXECTBA 3JIEMEHTApPHBIX COOBITUM
CIIy4ailHOTO OTBITa, BBIMOJHATH OINEpalud HaJ COOBITHSIMU, HCIOJIB30BAaTh IPHU
pelIeHN 3aJad AuarpaMMbl Dijepa, YHUCIOBYIO TPSIMYIO, MPUMEHATH (HOpMyITTy
CJIOKEHUSI BEPOATHOCTEM.

[Tonb30BaThCS MPABUIIOM YMHOXKEHHUS BEPOSTHOCTEH, HCIIOIB30BATh JIEPEBO IS
NpeACTaBICHUS CIYyYaiHOTO OMbITa MpHU pelieHuu 3anad. OnepupoBath MOHATHUEM
HE3aBUCHUMOCTH COOBITUH.

K xoHumy oOyueHuss B 9 kiacce o0OyyaroUuiicss NOJYYUT CJEAYIOLIUE
IPEAMETHBIE PE3YJIBTATHI:

[Tonb3oBaTbC KOMOMHATOPHBIM MPABHJIOM YMHOXKEHHUS, HAaXOJIHUTh YHUCIO
IEPECTAHOBOK, YHCJIO COYETAHWM, I0JIb30BAaThCS TpeyrojapHukoM Ilackans mnpu
pELIeHNH 3a/a4, B TOM YHCJIE HA BBIYHCIEHUE BEPOSITHOCTEH COOBITUI.

Hcronb30BaTh NOHATHE T€OMETPUUECKON BEPOSITHOCTH, HAXOAUTHh BEPOSITHOCTH
COOBITHH B ONBITAX, CBSI3aHHBIX CO CIy4allHbIM BBIOOPOM TOYEK U3 IJIOCKOU (PUTYpBI,
OTPE3Ka, IJIMHBI OKPY>KHOCTH.

Haxonute BEpOATHOCTH COOBITUHA B ONBITaX, CBSI3AHHBIX C HMCHBITAHUAMH 0
JOCTHKEHHUS IIEPBOI0 yCIEXa, B CEpUsAX HCHbITaHUK bepHyun.

NMeTs mpencraBieHHE O CIy4alHbIX BEJIWYMHAX M OIO3HABaTh CllydailHbIC
BEJIMYMHBI B  SIBJICHUAX  OKPYXKAIOIIEr0  MHpa, OMNEpUpPOBaTh  IMOHSATHUEM
«pacnpenesieHne BEPOSTHOCTEW». YMEThb CTPOUTH PACHPEACIICHUS BEPOSITHOCTEN
3HAYEHUU CIyYalHbIX BEJIMYMH B U3YUYEHHBIX ONBITAX.

HaxonnuTe MaTeMaTnyeckoe OXUJaHUE U JUCIEPCUIO CIIyYailHOW BEJIUYMHBI I10
pacrpeneneHuto, IPUMEHATh YACIOBbIE XapaKTEPUCTUKNA U3YUEHHBIX paclpeaeIeHUn
IIPU PELICHUY 3a/1a4.

NmeTe mnpencraBieHne O 3aKOHE CIy4alHBIX 4YHUCEI KaK O IIPOSIBJICHUH
3aKOHOMEPHOCTM B  CIIy4alHOM WM3MEHYMBOCTH, IIOHMMaTb MaTEMaTHYECKOE
000CcHOBaHUE OJIM30CTU YaCTOTHI M BEPOATHOCTH COOBITHS. VIMETh mpeacTaBiIeHue o
poiau 3akoHa OoJbLIIMX 4Mced B mpupoie u oOumiectBe. Pemarbs 3anauu
OpraHM30BaHHbBIM  NepeOdOpPOM  BAPUAHTOB, a TaKXKe C  HCIOJIb30BAHUEM
KOMOMHATOPHBIX MPABUJ U METOJIOB.

Hcnonb30BaTh ONMCATENBHBIE XapaKTEPUCTHUKUA JUII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYEHUS U MEPBl PACCEUBAHHUSI.

HaxonuTh 4acToThl 3HAUYE€HUUA M YACTOTHl COOBITHUS, B TOM YHCIE MOJb3YSCh
pe3yiabTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHU.
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Haxoautb BepOSTHOCTH Clly4alHBIX COOBITMH B H3Y4YEHHBIX OIBITAX, B TOM
qyciie B OINbITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
VICTIBITAHUH J10 IIEPBOTO yCIIEXa, B CEpUAX UCIIBITAHUN bepHyIuin.

Nmers 1mipencrtaBieHre O CIyYalHOW  BEJIIMYUHE

BEPOATHOCTEN.

hn O pacinpcaciiCHun

Nmetn MNpcACTAaBJICHUC O 3aKOHC OONBIINX YHCET KaK o ITPOSABJIICHUHA

3aKOHOMEPHOCTH B CIy4ailHOW M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YUCEN B

npUpoe U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHHUE ITPOI'PAMMBI YYEBHOT'O
KYPCA «<BEPOATHOCTDb U CTATUCTHUKA»

7 KJIACC
KoanuectBo JIEKTPOHHbBIE
No 11/ HaumeHoBaHMe pa3/ie/ioB U TeM 4acoB (undposbie)
) NMporpamMmbl o0pa3oBaTejibHbIE
Bcero
pecypchl
Bbubnuoreka [JOK
1 IT 7
PEACTABIICHIE JIAHHbIX https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OnucaTeibHas CTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
3 Crny4daitHasi ”3BMEHUYNBOCTh 6 bubmorexa HOK
e https://m.edsoo.ru/7f415fdc
bu6nmorexa [JOK
4 B 4
BE/ICHHE B TCOPHIO rpados https://m.edso0.ru/7f415fdc
5 BeposiTHOCTB 1 4acToTa ciy4aifHOTo 4 bubnmnorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O0600611eHue, cucTeMaTu3alus 5 bubnunorexa [JOK
3HaAHUU https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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8 KVIACC
Kosn4yecTBo DJIeKTPOHHbIE
No n/nt HaumeHoBaHMe pa3/iejioB M TEM  4acOB (undposbie)
B NMPOrpaMmblI o0pa3oBaTe/bHbIE
Bcero
pecypchl
bu6mmorekxa [JOK
TosTopenue kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
OnucarenpHasi CTaTUCTHKA. 4 bu6mmoreka [IOK
PaccenBanue naHHBIX https://m.edsoo.ru/7f417fb2
bubnnoreka [IOK
Muosxectsa 4 https://m.edsoo.ru/7f417fb2
BeposaTHOCTE CIIy4aliHOTrO COOBITHS 6 bubmorexa LHOK
p yi https://m.edsoo.ru/7f417fb2
bubmuoreka [{OK
Brenenue B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6nmnoreka [JOK
Coryaaifrpie coOLITHS 8 https://m.edsoo.ru/7f417tb2
O06o00meHne, cucTeMaTru3aIus 4 bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/7f417tb2
OBIIEE KOJIMYECTBO HACOB I10 34
ITPOI'PAMME
9 KJIACC
KoanuectBo DJIeKTPOHHbBIE
No 11/ HaumeHoBaHMe pa3ejioB M TEM  4acoB (uudposbie)
B NMporpamMmslI o0pa3oBaTejibHbIE
Bcero
pecypchl
bu6mmnorexa [JOK
IT 4
OBTOPEHHE Kypea 8 Kiiacca https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
DTIEMEHTEI KOMOHHATOPHIH 4 https://m.edsoo.ru/7f41a302
I'eomeTpnueckas BEpOATHOCTD 4 bubmmorexa [JOK
P p https://m.edsoo.ru/7f41a302
bubmuoreka [IOK
n b
CHBITAHI BEPHYILITH 6 https://m.edsoo.ru/7f41a302
CnyyaiiHas BeJIHYrHA 6 bubnnorexa [JOK
ya https://m.edsoo.ru/7f41a302
O060011IeHne, KOHTPOIIb 10 bubmmorexa [JOK

https://m.edsoo.ru/7f41a302
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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