2.1.12. Pagouas mporpamma yuedHoro npeamera «MaTtemaTnkay ( 6a30Bblil YpOBEHbB)

Conep:xkanue yue0OHoro kypca «Maremaruka

S kanace.

HartypanbHble yncia 4 HyJIb

HatypanbHoe uncno. Psg mHarypansabix uncen. Yucno 0. M300paskeHue HaTypaIbHBIX YUCET TOYKAMH Ha
KOOPJAMHATHOU (YHCIIOBOM ) MPSIMOM.

[lo3unoHHas cuctema cuucieHus. PuMckas Hymepanus Kak IpuMep HENO3UIIMOHHOM CHUCTEMBI CUMCIICHUS.
JlecsiTudHas CUCTEMa CYMCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJl, CPABHEHNE HATYpAIbHBIX YKcel ¢ HylaéM. CriocoObl cCpaBHEHHS.
OxpyriieHne HaTypaJIbHbIX YHUCEIL.

CrnoxeHne HaTypallbHBIX YUCEIl, CBOMCTBO HYJIS IPU CIIOKEHUH. BranTaHne Kak aercTBre, o0paTHoe
CJIOKECHMIO. Y MHOKEHUE HAaTYPAJIbHBIX YHCEJI, CBOMCTBA HYJIS M €IMHULBI IPU YMHOKEHUU. [lenenue kak
nencTBre, 00paTHoe YMHOKEHUIO0. KOMIIOHEHTHI 1eCTBUH, CBsA3b Mex Ay HUMU. [IpoBepka pesynbrara
apugmeTrueckoro aeicteus. [lepeMecTurenbHOE U COYETATEILHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHO’KEHUS, paclpeleIUTEIbHOE CBONCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB JUist 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alIUCU CBOMCTB apU(PMETHUECKUX
JEUCTBHM.

Jlennrtenu n KpaTHbIE YKCIA, pa3ioxkeHue Ha MHOuTeNn. [IpocTsie u coctaBHble yncia. [IpuzHaku
nenuMocTH Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHns ¢ HaTypajIbHBIM IIOKA3aTENIEM. 3allMCh YUCIIA B BUJE CYMMBI Pa3psiiHbIX CIaraeMblX.

Uucnosoe BepakeHHE. BeluncieHne 3HaueHUH YUCIIOBBIX BBIPAKEHUMN, IOPSAIOK BBIITOIHEHUS JEHCTBUM.
Vcrionb30BaHUEe MPH BBIUMCIEHUSAX EPEMECTUTENIBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHHUS, pACIPEIEIUTEIIBHOIO CBOUCTBA YMHOKECHHSL.

Apodu

[IpencraBienue o 1poOu Kak criocobe 3anuck yacTH BeanyuHbl. OObIKHOBEHHbIE Apo0u. [IpaBunbHbIe 1
HenpaBuibHble ApoOu. CMmelanHas ApoOb, MpeICTaBlIeHUe CMEIIaHHON IpOOH B BUIE HENPABUIBHOM
JpoOH M BBIJICJICHHE 1IETION YaCcTH YMCiIa U3 HEMPaBWIbHOU apodu. M300paskenne npodeii ToukaMu Ha
qUCI0BOM mpsiMoii. OcHOBHOE cBOMcTBO npodu. Cokparienue apoodeil. [lpuBenenue n1pobu k HOBOMY
3HameHaTero. CpaBHEHHE TpOOeH.

CrnoxeHue ¥ BbIUMTaHUE Apo0eil. YMHOXKeHue U JeneHne Apodei, B3auMHo oOpaTHble Apoou. Haxoxnenue
YacCTH LIEJIOr0 M LIEJIOro MO €ro YacTH.

Hecatuunas 3anuch apodeit. [Ipeactasnenue aecaTHYHOM 1poOH B Buae 0ObIKHOBEHHOH. M300paxkenue
JECSATUYHBIX Apo0el ToukaMy Ha YucIoBOM npsiMoil. CpaBHEHHE AECSITUUHBIX 1po0eii.

Apudmernueckue 1eHCTBUS ¢ AECATUUHBIMU ApoOsMU. OKpYIieHHE JeCITUYHBIX APOOEi.

Pemienne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3a7a4 aprupMETHISCKUM criocoOoM. Permenne noruveckux 3anad. Permenne 3ama4
nepedopoM BCeX BO3MOXKHBIX BapUaHTOB. VIcronp30BaHKe IPU PEIIEHUH 3a/1a4 TaOJIUI] U CXEM.

Pemenue 3anad, conepxaimx 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYHUHBI: CKOPOCTb, BPEMs, pACCTOSIHUE,
LIEHa, KOJINYECTBO, CTOUMOCTh. EMHNUIBI U3MEPEHUs: Macchl, 00bEMA, 1IEHBI, PACCTOSTHUSI, BPEMEHH,
CKOpocTH. CBSI3b MEXY €IMHULIAMHU U3MEPEHMSI KaXK10M BETMUHMHBI.

Pemienne oCHOBHBIX 3a/1a4 Ha 1pOOH.

[IpencraBneHne JaHHBIX B BUJE TAOJIHUI], CTOI0YATHIX AUATPAMM.

HarasaHas reomerpust

Harnsinaeie npeacraBieHus o purypax Ha INIOCKOCTH: TOUYKA, psiMasi, OTPE30K, Ty, yroj, JoMaHasl,
MHOTOYTOJBHUK, OKPY>KHOCTh, KpyT. YT0J. [IpsMOi, OCTpBIi, TYIION U pa3BEPHYTHIN YIJIbI.

JlnvHa oTpe3ka, METPUUYECKHE €IMHULIBI JUIMHBL. /[TMHa JIOMaHOHU, IEPUMETP MHOIOyTroiabHuKa. M3mepenue
U TIOCTPOEHHUE YIJIOB C TIOMOIIBIO TPAaHCIIOPTHPA.

Harnsinaeie npencraBierns o purypax Ha IIIOCKOCTH: MHOTOYTOJIHUK, MPSIMOYTOJIbHUK, KBaIpart,
TPEYTOJIbHUK, O PAaBEHCTBE (PUTYD.

N3o0paxkenue ¢puryp, B TOM yuciie Ha kieryatoil Oymare. [Toctpoenne koHpurypanuii u3 yacteit mpsamoii,
OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KileTuaTol Oymare. Mcnoabp30oBaHue CBOMCTB CTOPOH U YTJIOB
IIPSAMOYTOJIBHUMKA, KBaIpaTa.

[Tnomaab NpsIMOYroIbHUKA U MHOTOYTI'OJIbHUKOB, COCTABJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM 4HCie QUryp,
n300pakEHHBIX HA KJIeT4aToi Oymare. EMHUIBI U3MEpEHUS TIIOILA M.



Harnsinable npeacTaBiaeHus o MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN Mapajiesienune, Kyo,
MHOTOTpaHHUKU. M300paskeHne mpocTeHiux MHOTOrpaHHUKOB. Pa3BEépTku Ky0a U mapasuienenumnea.
Co3nanue Mozeneilt MHOTOrpaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, TUIACTHIIMHA U IPYTHX MAaTEPUAJIOB).
O06bEM PAMOYTOJILHOTO Mapajuienenunena, Kyoa. Enunune uamMepenus oobéma.

6 kJiIacc

HartypajabHble uynciia

Apudmernueckne IeHCTBHS ¢ MHOTO3HAYHBIMH HATYPaIbHBIMH YHCIaMH. YUCIIOBBIE BBIPAYKEHHS, TOPSI0K
NeHCTBHM, NCIONIb30BaHnEe CKOOOK. Mcroap30BaHNe MPU BBIYUCICHUAX EPEMECTUTEIBHOTO U
COYETATEIILHOTO CBOMCTB CJIOKEHUS U YMHOKECHMS, PACIIPEACIIUTEIIBHOIO CBOMCTBA YMHOKCHMUS.
OxkpyrieHne HaTypajbHbIX YUCET.

Jlenvtenu v KpaTHBIE YHCIIa, HAMOOIBIIHMN OOIITUI TeTUTENTh M HAMMEHBIIee o0IIee KpaTHoe. JlemmocTs
CYMMBI U ITpoU3BeJIeHUs. [leenue ¢ ocTaTkoM.

JApodu

OObIkHOBEHHAas! AP0Ob, OCHOBHOE CBOMCTBO Ip0o0H, coKpaleHue apodeid. CpaBHEHHE U yIIOPSI0UYMBaHNE
npoOeii. Pemenue 3ama4y Ha HAXO0XKICHUE YACTH OT LIETIOTO U IIEJIOTO IO ero YacTh. [[poOHoe unciio Kak
pesynbrat aeneHus. [Ipeacrapnenue necaTUUHOM 1poOu B BUAEe OOBIKHOBEHHOH IpOOU U BO3MOKHOCTD
IIpe/ICTaBICHUs] OOBIKHOBEHHOM IpoOH B BUIE NECATUUHOM. JlecsiTuuHble JpoOu U MEeTpUYEeCKas CUcTeMa
Mep. ApudmeTHueckue JeHCTBUS U YUCIOBBIC BEIPAXKEHUS C OOBIKHOBEHHBIMH U AECSITHUYHBIMU JPOOSIMHU.
OtHoutenue. Jlenenue B JaHHOM OoTHoIeHHH. MacmTal, nponopuus. [IpumeHenue nponopuuii npu
pelIeHuy 3a1ay.

[lonsTue npoueHTa. BeraucieHue npoueHTa OT BEJIMYMHBI U BEJIMYKHBI 110 €€ MPOLEHTY. BripaxeHue
MIPOLIEHTOB JECATUYHBIMU JIpoOsiMU. PerieHne 3ajjau Ha MpOLeHThl. BelpaskeHre OTHOIIEHUS BETMYKH B
IIPOLICHTAX.

IHonoxuTEIBHBIE U OTPULATEIbHBIEC YHCJIA

[losnoxuTensHbIe U OTpULIATENBHBIE YKciia. Lensle yncna. Moayne ynciia, reoMeTpudecKass HHTEPIpETalns
Moyt yucia. M3o0paxeHue ynuces Ha KOOpAUHATHOM npsiMoi. UucnoBble mpoMexxyTku. CpaBHEHHE
yrces. ApupmMerndeckue 1eUCTBUS C TOJOKUTEIbHBIMUA U OTPULIATEIbHBIMHU YHUCITAMH.

[IpssMoyronbHas cucTeMa KOOpJAMHAT Ha MI0CKOCTH. KoopIMHAThl TOUKM Ha TUIOCKOCTH, abciucca 1
opauHarta. [loctpoenue Touek u PUTryp Ha KOOPAUHATHOM TMIIOCKOCTH.

bykBeHHbIe BbIpaKeHH s

[Ipumenenne OYKB 7151 3aMMCU MAaTEMAaTUYECKUX BBIpaKEHUH U npeanioxxkeHuii. CBoiicTBa apudMeTndecKux
JNeUCcTBUN. byKBEHHBIE BBIpAXEHUS U YUCIIOBBIE ITOJACTAHOBKU. byKBEHHBIE PaBEHCTBA, HAXO0XKICHHUE
HEU3BECTHOT0 KoMmnoHeHTa. @opMynbl, Gopmysbl HepUMeTpa U IIOUIaAH MPSIMOYTOJIbHHUKA, KBaIpaTa,
00BbEMa nmapaenenunesa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 33724 apuPMETHUIECKUM criocoOoM. Perienne noruueckux 3aaad. Pemienue 3anaq
nepebopoM BceX BO3ZMOXKHBIX BApPHAHTOB.

Pemenue 3amad, conepxkaimx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIMYUHBL: CKOPOCTh, BPEMS, PACCTOSHUE,
1IeHa, KOJIMYEeCTBO, CTOUMOCTD, POU3BOAUTEIHLHOCTD, BpeMsi, 00bEM paboThl. ENUHUIBI H3MEpEeHUs: MacChl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXY €IUHUIIAMH U3MEPEHHUS KaXK101 BEITMUUHBI.
Pemrenne 3ana4, CBA3aHHBIX ¢ OTHOLIEHUEM, IPOMIOPLIMOHAIBHOCTBIO BEJINYMH, IPOLIEHTAMHU; PEIICHNE
OCHOBHBIX 3aj[a4 Ha APOOU M MPOLEHTHI.

OrneHka U MpUKUIKA, OKpyTieHue pesynbrara. CocTaBlieHne OYKBEHHBIX BBIpaKCHUH 10 YCIOBUIO 3aa4H.
[IpencraBneHne JaHHBIX ¢ MOMOIIBIO Tabiuil ¥ quarpamm. Cton0yarbie qUarpaMMBbl: YTEHHE U TIOCTPOCHUE.
UteHune KpyroBeIX JUArpaMm.

Harusanas reomerpus

Harnsinaeie npencrasieHus o Gpurypax Ha mIoCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd, yroj, TOMaHas,
MHOT'OYTOJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHoe pacnionoxeHue IByX NpsSMbBIX Ha IUIOCKOCTH, apaJlIeIbHbIE NPSMbIE, IEPIICHIUKYIISIPHBIE
npsiMble. MI3Mepenne pacCTOAHUM: MEXKY ABYMs TOUYKAMH, OT TOYKH 10 IIPSIMOM, JUIMHA MapLIpyTa Ha
KBaJpAaTHOU CETKeE.

N3mepenne 1 oCTpOCHKE YIIOB € IOMOIIBIO TPAHCIIOPTUPA. BHUIBI TPEYTOJIBHUKOB: OCTPOYIOJIBHBIMH,
MPSIMOYTOJIbHBIH, TYMIOYTOJIbHBIN, paBHOOEIPEHHBIN, pABHOCTOPOHHUH. UeThIpEXYTroIbHUK, IPUMEPHI
YETBIPEXYTOJIBHUKOB. IIpsIMOYrobHUK, KBaIpaT: MCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIVIOB, TUArOHAJICH.



N300pakeHre reoMeTpuueckux (puryp Ha HETMHOBAaHHOM Oymare ¢ UCIOJIb30BaHUEM IIUPKYJIIS, THHEHKH,
yrojipHHKa, Tpancnoptupa. [loctpoenus Ha kierdaroil Gymare.

[Tepumetp MHOTOYTrONBHMKA. [TOHATHE TUTOIIAIM QUTYPBI, €AUHULIBI U3MEpeHus Tuomaan. [Ipubmmkénnoe
U3MepeHue momaau Guryp, B ToM 4uciie Ha KBaapaTHo ceTke. [IpubnmnxéHHoOe n3MepeHne AIMHbI
OKPY’KHOCTH, IUIOIIAAH Kpyra.

CuMMeTpusi: IEHTpaJIbHAs, OCEBasl U 3epKajibHasi CAMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX (HUTYD.

Harnsiable npeacTaBieHus o MPOCTPAHCTBEHHBIX (pUrypax: mapajuienenunes, Kyo, npu3Ma, nupamMmua,
KOHYC, IMJIMHAP, map u cepa. M3o0paskeHne npocTpaHCTBeHHBIX Guryp. [Ipumeps pa3BépTok
MHOTI'OI'PaHHHUKOB, IIMJIMHPa U KoHyca. Co3aaHue Mozenel MpocTpaHCTBEHHBIX Guryp (u3 6ymaru,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MAaTEPHAJIOB).

ITonsTe 00bEMa, eqMHULBI U3MepeHus: 00béMa. OOBbEM IPSAMOYTOJILHOTO Napasliesienunea, Kyoa.
Coaepxanue yueOHOro kypca «Aaredpa»

7 knace

Yucia ¥ BbIYHCTICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM GOopMBbI 3anucu 1pobeii k apyroi. [lonstue
paIMOHAIBFHOTO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPSI0YMBAHUE PAIIMOHATBHBIX YHCel. ApupMeTHIECKUE
JeMCTBUS C pallMOHAIBHBIMU yMciamMu. Perienue 3a1a4 u3 peaabHOM NPaKTUKKM HA YaCTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIEeM: ONpeeIeHre, IPeoOpa3oBaHUE BbIpaXKEHNUH Ha OCHOBE
OIpeJIesIeHus, 3amuch O0bIINX yucel. [IpoleHTsl, 3anuck NpoLEeHTOB B BUJIE APoOH U ApoOu B BUJIE
IIPOLIEHTOB. TpU OCHOBHBIE 33/1a4M HA IPOLIEHTHI, pELICHUE 33/1a4 U3 PEAIbHON ITPAKTHUKH.

IIpuMmeHeHne NpU3HAKOB IETUMOCTH, Pa3/I0KEHNE HA MHOXKHUTEIN HATYPaJIbHBIX YNCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MIpsiMasi U 0OpaTHasi MPONOPIMOHATBHOCTH.
AJiredOpanyeckue BbIPasKeHUsI

[lepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOM. J[OITyCTHUMbIE 3HAaUEHUS IEPEMEHHBIX.
[IpencraBneHue 3aBUCUMOCTH MEX/1y BeIMUMHAMHU B BUje (hopMysbl. Berauciaenus no gopmynam.
[Ipeobpa3oBanne OYKBEHHBIX BHIPAKEHUHN, TOXK/IECTBEHHO PAaBHbIE BHIPAKEHUS, MpaBUiIa MpeoOpa3oBaHus
CYMM M IIPOU3BECHUH, PaBUIIa PACKPBITH CKOOOK U MPUBEICHUS MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IT0KA3aTEIIEM.

OpHowieHbl 1 MHOrouaeHsl. CTeneHs MHOrowieHa. Cl0XeHue, BHIMUTAaHUE, YMHOKEHUE
MHOTrouwieHOB. @OpPMyJsIbl COKPAIIEHHOTO YMHOKEHHS: KBaJIpaT CyMMBI M KBaApat pazHocTu. Popmyiia
pa3HOCTH KBaApaToB. Pa3yiokeHne MHOTOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHsI, IPaBUia Mpeodpa3oBaHMs ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUH.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOM, YUCIIO KOPHEU JIMHEHHOTO YpaBHEHUS, PEIICHUE
JUHENHBIX ypaBHeHU. COoCTaBlIEHNE ypaBHEHUI 110 YCIOBMIO 3a7a4d. PereHne TeKCTOBBIX 3a1a4 ¢
MOMOUIBIO YPABHEHU.

JIuneitHOE ypaBHEHHE ¢ ABYMS MIEPEMEHHBIMHU U ero rpaduk. CucreMa IByX JTMHEHHBIX ypaBHEHUH C
IBYMs IIEpEMEHHBIMU. PellieHne cucteM ypaBHEHUH criocoOoM nozcTaHoBKH. [Ipumeps! pemenust
TEKCTOBBIX 3aJ1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOYyHKIUHA

Koopaunata Touku Ha npsimoid. YucnoBble MpoMekyTKH. PaccTosiHue Mexay AByMs TOUKaMU
KOOPJMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciuiceca U opauHaTa TOYKH Ha KOOPIMHATHOM
miockoctu. [Ipumeps! rpadukoB, 3a1aHHbIX GpopMmynamu. UteHne rpa)ukoB peabHbIX 3aBUCUMOCTEH.
[Monsitne pynknuu. 'padux Gynkmun. CoiictBa Gyakumid. JIuneitnas ¢pynkuus, e€ rpaduk. I'padux
bynkuuu y = |x|. I'paduueckoe pereHue IMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 kiace
Yuciia 1 BbIYMCICHUSA

KBanpartusiit kopeHs u3 yncia. [lonstie 06 nppanuoHaisHoM yncie. JlecaTHaHbIe TPUOTKEHUS
uppanroHanbHbIX yrcen. CBoicTBa apuMEeTHUECKUX KBAIPATHBIX KOPHEH U UX IPUMEHEHHUE K
peoOpa30BaHUIO YHCITOBBIX BRIPAKCHUN U BBIYUCIICHUSM. [|efiCTBUTEIbHBIC YHCIA.

Crenens ¢ nensIM nokasaresaeM U e€ cBoiictsa. CTaHgapTHas 3allMCh YUCIIA.

Auredpanyeckue BbIPasKeHHU s
KBanpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKUTEIIN.



Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoit qpodu. CrokeHne, BBIMUTaHuUE,
YMHOXEHUE, JieJIeHue ainreopandeckux ApoOeil. ParmonanbHble BEIpaXkeHUs U UX NIPeoOpa3oBaHUE.
YpaBHeHNS U HEPABEHCTBA

KBangpatHoe ypaBHeHHE, popMyIia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Permenue
YpaBHEHHH, CBOSAIINXCS K JMHEHHBIM M KBaIpaTHBIM. [IpocTeiimme 1poOHO-paniioHaNbHbIE YPaBHEHNUSI.

I'padmueckas MHTEpNpeTaLus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpaBHEHHH ¢
IBYMs IepeMEHHBIMU. [IpuMepsl peleHns: CUCTEM HENMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

PemieHnue TekcTOBBIX 3aa4 aJIreOpanyeckuM CrocoOoM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITEpeMEHHON. PaBHOCWMIIBHOCTH
HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHON NIEpeMEeHHOM. CHCTEMBI JIMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOYyHKIUA

[Monsitre pynkmu. O6IacTh ONpEIeICHUS U MHOKECTBO 3HaUeHUH (yHKIMH. CriocoObI 3aJaHHus
(b yHKITHIA.

I'padux Gpynkuun. Yrenue cBoiicTB pyHkumu 1o e€ rpaduky. [Ipumeps! rpagukoB ¢yHKIHH,
OTpa)KaIOIIUX pEabHbIE MPOLIECCHI.

@OyHKIMH, ONMCHIBAIOLINE MIPSIMYIO H 00pPaTHYIO MPOMOPIIHOHABHBIE 3aBUCUMOCTH, UX TpaduKy.
OyHkuuu y =x2,y =x3,y = \x, y=|x|. I'paduueckoe penieHne ypaBHEHUH U CUCTEM ypaBHEHUI.

9 kJaace
Yuciia 1 BbIYMCICHUSA

PannonaneHble yncia, uppaloHaibHbIE YUCIIa, KOHEYHbIE U OECKOHEUHbIE IECATUYHbIE IPOOH.
MHOXeCcTBO JeHCTBUTENIBHBIX YHCEN, TeHCTBUTENbHBIE YHCIAa KaK OECKOHEUYHbIE JIECATUYHbIE JPOOH.
B3anMHO 0/THO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM JIEUCTBUTENIBHBIX YACEN U KOOPIANHATHON
IIPSAMON.

CpaBHeHUE 1eUCTBUTENBHBIX YHCEN, apu(PMETUUECKUE IEUCTBUS C IEHCTBUTEIBHBIMHU YNCIAMH.

PazMepsl 00bEKTOB OKPYKAIOLIETO MUPA, JJINTEILHOCTh IPOLIECCOB B OKPYXKAIOIEM MHpE.

[TpubmmxkEéHHOE 3HaUE€HNE BEIMUMHBL, TOUHOCTh MpuOImkenus. Okpyrienue uncen. [Ipukuaka u
OLIEHKA PEe3yJIbTaTOB BBIYUCIICHUN.

YpaBHeHUs M HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBagpatHoe ypaBHeHMe. Pemienre ypaBHEHH, CBOAAIMXCS K KBaAPaTHBIM. bukBaapaTtHoe
ypaBHeHHeE. lIpuMeps! pelieHns ypaBHEHUN TPETHEN U YETBEPTOM CTEIICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOGHO-pallMOHaNbHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a/1a4 alreOpaniyeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem IByX TUHEHHBIX YpaBHEHUI ¢
JBYMsI IEPEMEHHBIMU. PelieHne cucTteM JByX ypaBHEHHUI, OJJHO U3 KOTOPBIX JUHEUHOE, a IPYyroe — BTOPOil
creneHu. ['paduueckas MHTEpIpETALUs CUCTEMBl YPaBHEHUH € ABYMSI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 alreOpandeckKuM CIIocoOoM.

YucoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemenue nuHeHBIX HEPABEHCTB C OJTHOM MTEpEeMEHHOM. PellleHre cCucTeM JIMHEHHBIX HEPABEHCTB C
onxHoM nepemeHHoM. KBagpaTHbie HepaBeHcTBa. [ paduueckas HHTEpIpeTaLys HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.

DOyHKIUHA

KBangpartuunas ¢pyHkuus, e€ rpaguk u cBoiictsa. [lapabona, KoopAMHATHI BEPUIMHBI TapalboJIbl, OCh
CUMMETpPUHU TTapadoIIbL.

Ipaduku Gyrkmmit: v = kx, y=kx + b, y =k/x, y=x3, y = Vx, y = |x| , 1 ux cBoiicTBa.

YuciioBbIe NOCTEA0BATEILHOCTH H IPOrPeccuH

IToHsTHE YMCIOBOH MOCIEA0BATENLHOCTH. 3a/JaHUE MTOCIIEI0BATEIBHOCTH PEKYPPEHTHON (OpMYIIOH U
dbopMyIoii N-To uieHa.

ApugpmeTrnueckas 1 reoMeTpudeckas nporpeccuu. @opmyibsl N-ro wieHa apupMeTHIecKol 1
r€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(hMEeTHUECKOM U TeOMETPUUECKON IPOrpeccuii TOUKaMu Ha KOOPAMHATHON
I10CKOCTH. JIMHENHBIN 1 KCTIOHEHIIMANIbHBIN pocT. CI0KHbIE TPOLIEHTHI.



Copepxanue yueOHoro kypca «I'eomerpus»
7 knace

Havanbnble nonsaTus reomerpun. Touka, npsimasi, OTpe30K, Jyd. Yroi. Buasl yrinos. BepTtukanbHbie u
CMexxHbIe yribl. buccekrpuca yria. JlIomanasi, MHOroyrojasHuk. IlapamiensHOCTh M IEPIIEHUKYIIPHOCTD
MPSIMBIX.

Cummertpuunsble purypsl. OCHOBHBIE CBOWCTBA OCEBON cUMMeTpUH. [IpuMepsl cuMMeTpuu B
OKPY’KaIOILEeM MUpE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO IUPKYJIA U JINHEHKH. TpeyronbHuk. BeicoTa, Mequana,
OWCCeKTpuca, NX CBOMCTBA.

PaBHOGeApeHHBII 1 PaBHOCTOPOHHUH TPeyrobHUKU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa ¥ IpU3HAKKU paBHOOEPEHHOT O TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.

CBolicTBa ¥ IPU3HAKY NapaJlIENbHBIX IPsiMbIX. CyMMa yIJIoB TpEYroibHUKA. BHemHue yrisl
TPEYrOJIbHUKA.

IIpsimoyronbHbIi TpeyroibHUK. CBOWCTBO MEIMAHBI IPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYIOJBHUKOB. IIpAMOYTrOabHBIN TPEYrOJBHUK C
yriaom B 30°.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopemMa O
OosblIeM yriie u OoJiblIel CTOPOHE TPEYroJbHUKA. [lepneHuKyIsip 1 HaKJIOHHas.

I'eomeTprueckoe MecTo Touek. buccekTpuca yria U cepeIMHHBIN NEPIICHIUKYISAP K OTPE3KY Kak
F€OMETPUUECKUE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJa U JuaMeTp, UX cBoiicTBa. B3auMHoe pacrnosiokeHne OKpyKHOCTU U
npsimoi. KacarenbHas u cexymas kK okpykHocTtu. OKpy»KHOCTb, BOIMCaHHasl B yroil. Bnucannas u
ONMCaHHasl OKPYKHOCTH TPEYTOJIbHUKA.

8 knace

Yetsipéxyronpauku. [lapamienorpamm, ero npusHaku 1 cBorictsa. YacTHele cirydan
napasuiesorpaMMoB (IIpsIMOYTOJIbHUK, POMO, KBaJpaT), UX NPU3HAKU U cBOMCcTBA. Tpanenus, paBHOOOKas
Tpanenuus, e€ CBOMCTBA U Mpu3HaKku. [IpsamoyronpHas Tpanenus.

Meton ynsoenust menuansl. LientpansHas cummerpusi. Teopema @aneca u Teopema o
MIPONOPIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTrolbHUKA U Tpaneuuu. LleHTp macc TpeyroiapHukKa.

[Tonobue TpeyroabHUKOB, K03 duument nonodus. [Ipusnaku nonodus TpeyroabHUKOB. [Ipumenenue
1o100us P PEIICHUH MTPAKTUYECKUX 3a/1a4.

CoiicTBa miomajei reometpudeckux Guryp. @opmMysisl Jjisl IIIOMAAN TPEYTrOJbHUKA,
napasuienorpaMma, pom0a u tpanenuu. OTHOIIEHHE MU0 MoJ00HBIX GUryp.

Beruncnenue niomiaei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema Iludaropa. [lpumenenne Teopemsl [Tudaropa npu pemeHun NpaKTHYECKUX 3aa4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yrja NPsMOYrOJIbHOTO TPEYrojabHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIeCTBO. Tpuronomerpuueckue GyHkiuu yrios B 30, 45 u 60°.

Brniucannbie v LIEHTpaIbHBIE YTk, YTOJI MEXAY KacaTeIbHOW M XOPAOM. YTIIbI MEXIY XOpAaMHu U
CEeKyIIMMH. BriCaHHbBIE U ONTMCAHHBIE YETHIPEXYTOJIBHUKU. B3aMHOE pacionoKeHUE ABYX OKPYKHOCTEH.
Kacanue oxpyxHocteit. O01ie KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 kaace

Cunyc, kocunyc, Tanrenc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@OopMyIIBI IPUBEACHUS.

Pemenne TpeyronpHuKoB. TeopeMa KOCHHYCOB M TE€OpEMa CUHYCOB. PellleHne npakTUYecKux 3a1a4 ¢
HCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpaszoBanue nopodus. Ilogobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpoU3BEEHUN OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUHN OTPE3KOB CEKYIIMX, TEOPEMA O
KBaJIpaTe KacaTeJIbHOM.

Bekrop, nHa (MO1yb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIIOIOKHO HaIlpaBJICHHBIE
BEKTOPBI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONlEpaLMM HaJl BEKTopaMu. Pazinoxenue
BEKTOpA I10 IByM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTe! Bektopa. CkasgpHOe POU3BEIEHUE BEKTOPOB,
IIPUMEHEHHE I HAXO0XKICHU JUIMH U YIJIOB.

JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUSI IPSIMOU M OKPY’KHOCTH B KOOPJAMHATAX,
IIEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MEeTO KOOPAMHAT U €T0 IPUMEHEHHE.



IIpaBunbHbIE MHOTOYrOJIBHUKU. JUIMHA OKPYKHOCTHU. [ pagycHas u paguaHHas Mepa yria,
BBIUMCJICHUE JUIMH IyT OKpy>KHOCTeH. [lnomans kpyra, cexropa, CErMeHTa.

JIBIDKEHHUS TIIOCKOCTH M BHYTPEHHHE CUMMETPHUU QUTYp (3J€MEHTapHbIe IPEICTABICHHUS).
[Tapannensubiii nepenoc. [ToBopoT.
Coaepxanue yueOHOro kypca «BeposiTHOCTb M CTATHCTHKA)
7 knace
[IpencraBneHne JaHHBIX B BUJE TaOJHUI, THAarpaMM, rpadukoB. 3anoJHEHNE Ta0JIUI, YTEHUE U TOCTPOCHHE
auarpaMm (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE rpa)uKOB pealibHbIX MPOIIECCOB.
W3Bneuenne nHpopMauy U3 IUarpaMM U TaOJIHII, HCIIOJIb30BaHUE U HHTEPIIPETAIUS TaHHBIX.
OnucatenpHas CTaTUCTUKA: CpefHee apupMeTUIeCcKoe, MelaHa, pa3Max, HauOoJIblIee 1 HAMMEHbIIee
3Ha4YeHUs1 Habopa YMCIIOBBIX JaHHBIX. [IprMepsl ciydaitHO H3MEHYHBOCTH.
CrydaiiHblil 5KCIIEPUMEHT (OMBIT) U ciy4aiiHoe coObITHe. BeposTHOCTh U yacToTa. Posib MaoBepOsATHBIX U
MPAaKTUYECKH JJOCTOBEPHBIX COOBITHI B MPHUPO/E U B 00IIecTBE. MOHETa M UTpalIbHAsI KOCTh B TEOPHH
BEPOSITHOCTEU.
I'pad, BepmmHa, pedpo. CreneHs BepmuHbl. Yncno pédep u cymMmmapHas cTerneHb BepunH. [IpeacraBienne
o cBs3Hoctu rpada. Llenu u ksl [lytu B rpadax. O6xox rpada (sitnepos myts). [IpencraBienue 06
OpHEHTUPOBaHHOM rpade. Pemenue 3agayd ¢ momorpko rpagos.
8 knace
[IpencraBieHue JaHHBIX B BUE TAOJIUL, TUarpaMM, rpaguKoB.
MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXKeCTBO. Onepanuu HaJl MHOXKECTBaMU: 00bEMHEHUE,
nepeceueHue, nonoiaHeHue. CBoMCTBa onepanuii HaJ MHOKECTBAMU: IEPEMECTUTENIBHOE, COUETaTENIbHOE,
pacrnpeenuTenbHoe, BKIYeHus. Vcnoab3oBanue rpaguueckoro npeacTaBIeHUs MHOXKECTB JJIs1 OITUCAHUS
peabHBIX MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4.
W3mepenue paccenBaHus 1aHHbIX. Jlucnepcus U cTaHIapTHOE OTKJIOHEHUE YUCIOBbIX HA00opoB. Jlnarpamma
pacceuBaHusl.
DrneMeHTapHble COOBITHS ciaydaifHOro onbiTa. Cirydaiinbie coObITHs. BeposTHOCTH cOObITHI. OMBITHI €
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. CydailHbiil BEIOOp. CBSI3b MEXTy MaJOBEPOSITHBIMU U
MPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSAMU B IIPUPO/IE, OOIIECTBE U HAYKE.
HepeBo. CBOMCTBA JEPEBBEB: EANHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSYEH BEPIINHBI, CBSA3b MEXKIY
YHCIIOM BepUIMH U uuciioM pédep. [IpaBuino ymHoxeHus. Pemenne 3agau ¢ momouipo rpados.
[IpotuBononoxusie coObITHs. Inarpamma Ditnepa. O0beAHEHUE U TTepecedeHne coobiTuii. HecoBmecTHbIe
coObITHs. POpMyIIa CI0XKEHUS! BEpPOSITHOCTEH. Y ClIOBHAs BEpOATHOCTD. [IpaBUIO yMHOKEHHUS.
HezaBucumele coObiTus. [lpeacraBienne sxcnepriMenTa B Buje iepeBa. Pemienue 3a1au Ha HaXOXKACHHUE
BEPOSATHOCTEN € MTOMOLIBIO IEPEBA CIIyUYAaHHOT0 3KCIIEPUMEHTA, Juarpamm Jiepa.
9 knace
[IpencraBnenne JaHHBIX B BUJE TaOJIHUL, THArpaMM, rpaduKoB, UHTEPIIPETaIHs JaHHBIX. UTeHue u
IOCTPOEHHE TaOJIMIL, AUArpamMMm, TpaMKOB MO PEaTbHBIM JaHHBIM.
[lepectanoBku u hakropuan. Couetanus u yucio couetanuid. Tpeyronsuuk Ilackans. Pemenne 3agau c
UCIOJIb30BaHUEM KOMOMHATOPUKHU.
I'eomeTpuueckas BeposiTHOCTb. CitydaifHbIH BEIOOP TOUKH U3 (PUTYpHI Ha IIIOCKOCTH, U3 OTPE3Ka U U3 IyTH
OKPY>KHOCTH.
HcneiTanue. Ycenex u Heynauya. Cepus ncneltaHuil 10 nepsoro ycnexa. Cepus ucnsitanuil bepaymnnu.
BeposiTHoCTH COOBITHIT B cepur UcTIbITaHUN bepHymu.
CanyyaiiHast BeJIMUMHA U paclpeielieHne BEposTHOCTEH. MaTteMaTnyeckoe 0KujaHue U AUCTIEPCHS.
IIpumeprl MaTEMaTHUECKOTO 0’KUJAHUS KAK TEOPETUYECKOTO CPEIHErO 3HAYCHHS BEJIMYHMHBI.
MatemaTnueckoe OKUAAHUE U TUCTIEPCHSI CIydailHON BEJIMUMHBI «UHUCIIO YCIIEXOB B CEPUN UCTIBITAHUI
bepnynany.
[onsiTie 0 3aKoHE OOMBIINX Yncell. MI3MepeHne BeposTHOCTEH ¢ ITOMOIIbIO YacToT. Poib 1 3HaUeHne
3aKoHa OOJIBIIMX YHMCEN B IPUPOJIE U OOIIECTBE.
IInanupyemMble pe3yJbTaTbl OCBOCHHS NIPOrpaMMbl y4eOHOro npeamera «MaremaTnka» Ha ypoBHe
OCHOBHOTI0 00111er0 00pa3oBaHusl.

JInyHOCTHBIE pe3yJibTaThbl OCBOCHUS MPOTPaMMBI y4eOHOTO Kypca «MaTteMaTHKay
XapaKTEepU3yIOTCSL:

1) naTpuoTnyeckoe BOCIMTAHME:



MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHUEM K JIOCTHKEHUSIM POCCUICKHUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOW LIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HAYKax M MPUKIAJIHBIX chepax;

2) rpa)KaaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 003aHHOCTEN rpaskJaHUHA U pealln3allii €ro Ipas, IPEICTaBICHUEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, IPOLIETYp TPAXkKIaHCKOTO
obmiecTBa (HaIpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTHIO K 00CYKICHUIO STUIECKUX TTPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THUYECKUX
MIPUHIUIIOB B ACSATEILHOCTH YYEHOTO;

3) Tpy10BO€e BOCIIUTAHUE:

YCTAaHOBKOM HA aKTUBHOE YYACTHE B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTeMaTUYECKON
HAIPaBIEHHOCTH, OCO3HAHHUEM Ba)KHOCTH MaTEMaTUYECKOT0 0Opa30BaHus HA MPOTSHKEHUU BCEH JKU3HU IS
yCHEIHOM MpodeccuoHaNbHOMN AESITEIbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHUN, OCO3HaHHBIM BHIOOPOM
Y TIOCTPOEHUEM MHAMBHIYaJIbHOM TPACKTOPUHU 00Pa30BaHUS U KUIHEHHBIX IJIAHOB C YUETOM JIMYHBIX
HMHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTH4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPUSATUIO MaTEMaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, pacCyKICHUN, YMEHHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HueHHOCTH HAYYHOI 0 O3HAHMS:

OpHUEHTAIINEH B JEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHUS YeJIOBEKa, IPUPO/IbI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYECKON HaAYKU Kak
cdepbl 4eoBeUeCKO 1eITeIbHOCTH, ITAMoB €€ Pa3BUTHS U 3HAYMMOCTH TSl pa3BUTHS LIMBUITU3AIINH,
OBJIAJICHHEM SI3bIKOM MAaTEMAaTUKH M MAaTEMaTHYECKON KyJIbTYpOr KaKk CPEACTBOM TIO3HAHUS MHUPA,
OBJIAJICHHEM MPOCTEHIIMMU HaBBIKAMU UCCIIEIOBATEIBCKOM €SI TEIbHOCTH;

6) pusuueckoe BocnuTanue, GopMupoBaHHe KyJIbTYPbI 310POBbS 1 IMOLMOHAJIBLHOIO
0J1aronoJyyus:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTHIECKHUE 3HAHUS B MHTEPECAX CBOETO 37]0POBbS, BEICHUS
3I0pOBOTO 00pa3a >KU3HHU (3I0POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETYIspHas
¢u3nyeckas akTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHUEM CBOETO MpaBa Ha
OIIMOKY U TaKOTO K€ IIpaBa PYroro 4eloBeKa;

7) 3K0JI0THYECKOE BOCTIUTAHME:

OpHUEHTAIINEH HAa TPUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUM [T pEIICHUS 33]]a4 B 00JIACTH COXPAaHHOCTU
OKpY>Karollel cpeibl, JIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX OCIEACTBUN ISl OKpYXKarolIeH
Cpellbl, 0CO3HaHHUEM TTI00aTBbHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHHs;

8) aganTanusa K U3MEHAIIMMCS YCIOBHAM COLHAJBLHONH M IPUPOIHOI cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIIOBHSIX HEONPEACIEHHOCTH, OBBILLIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4€pe3 NPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX JIOJEH,
MPHOOPETaTh B COBMECTHOM JIEATEIIHHOCTH HOBBIC 3HAHWSI, HABBIKM U KOMIIETCHIIUU U3 OTBITA IPYTHUX;

HE00XO0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHMI, B TOM 4Hciie GOpMyIUPOBATh UIECH, TOHITHS,
TUIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATH JE(UITUTH COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEUICHUS U JEeHCTBUS, POPMYITHPOBATH U
OIICHUBATh PUCKU H MOCIICJICTBUS, JOPMUPOBATH OIIBIT.

MeTtanpeameTHblie pe3yabTaThl.
Ilo3naBaTebHBIE YHUBEPCAIbHBIE YUeOHbIe 1eCTBUS
ba3oBble JiornuecKkue 1eMcTBHUSA:
® BBIIBJISTH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTUUECKIX 0OBEKTOB, MIOHATHH,
OTHOIICHUN MEXY MOHATUAMU, POPMYTUPOBATH ONPEACIICHUS TOHITHIA, YCTAHABIHBATH
CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHHUS JIJIs1 00OOIICHUS U CPaBHEHMSI, KpUTEPUU
IIPOBOAMMOIO aHAJIN3a;
® BOCIPHHHMMATH, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YyTBEPAUTEIbHbIC U
OTpHUIIaTeNbHbIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,



BBISBIISITH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEYHs B (haKTax, TaHHBIX,
HAOJIOZICHUSAX U YTBEPKACHUAX, IPEJUIaraTh KPUTEPUU JIJIs BHISIBIICHUSI 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUIL;

JieJ1aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U HHYKTHUBHBIX
YMO3AKJIFOYEHNH, YMO3AKIIIOUEHH 110 aHAJIOTHH;

pa3z0uparh JoKa3aTENIbCTBA MATEMATHUECKUX YTBEPKIAEHUH (IIPsIMbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEJIbHO HECIIOKHBIE I0KA3aTEIbCTBA MATEMATUYECKUX (PaKTOB, BHICTPAUBATh
apryMeHTaluIo, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

BBIOMPATh CIIOCO0 pereHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHMUS,
BbIOMpaTh HanOoJIee MOIXOSAIIMNMA ¢ YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBhbIe ncciienoBaTeiLCKHe AeiiCTBUA.

HCIIOJIb30BaTh BOMPOCH! KaK MCCIICI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS, (POPMYIIHPOBATH BOIPOCHI,
(uKcHpyOIIKE TPOTUBOPEIHE, TPOOIIEMY, CAMOCTOATEIHHO YCTAHABIMBATH HCKOMOE M JIAHHOE,
(OopMHUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;

MTPOBOMTH IO CAMOCTOSTEIILHO COCTABIICHHOMY TUIAHY HECJIOKHBIA AKCIIEPUMEHT, HEOOJIbIIIOe
HCCJIeIOBAaHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTUYECKOTr0 00bEKTa, 3aBUCUMOCTEM
00BEKTOB MEXy CO0O0i;

CaMOCTOSITEIIEHO (POPMYITHPOBATH OOOOIIICHHS ¥ BBIBOJIBI 10 PE3yIbTaTaM MPOBEIEHHOTO
HaO0JI0/ICHNs, UCCIIEI0BAHUS, OIICHUBATh JJOCTOBEPHOCTh MOTYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U
0000111eHHI];

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEIMOIOKEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJISATh HEJOCTATOYHOCTD U U30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOJUMBIX JJISl PEIICHUS
3a7a4m;

BBIOMPATh, AaHATM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO Pa3ITHUHBIX
BUJIOB U ()OPM TIpE/ICTABIICHNUS;

BBIOMPATh (GOPMY MpeICTaBICHUS HHPOPMAIIMU U WILTIOCTPUPOBATH PeIlaeMble 3a/1a4l CXEMaMH,
JararpaMMaMu, HHOU TpauKor M UX KOMOMHAIMSIMH;

OLICHUBATh HA/IEKHOCTh MHPOPMAIMH TI0 KPUTEPHSM, MPEIIIOKEHHBIM YIUTEIIEM WITH
cOpMYITHPOBaHHBIM CAMOCTOSITEIHHO.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYITHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSMU U IIENIIMU OOIIECHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOUKY 3pEHUS B YCTHBIX M MUCHMEHHBIX TEKCTAaX, 1aBaTh
MOSICHEHHUS 110 XOAY pelIeHHs 3aa4i, KOMMEHTUPOBATh MOJYYE€HHBIH Pe3yNbTaT;

B X0J1€ OOCYXKIEHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYXAAaEMOI TEMbI, TPOOJIEMBI, PEIIaeMO
3a/1a4¥, BEICKA3bIBATh MJICH, HAIICIEHHBIC HA TIOUCK PEIICHHUsI, COTIOCTABIIATH CBOM CYKIEHUS C
CYKACHHUSIMH JIPYTUX YYaCTHUKOB JIMajiora, OOHapy>KMBaTh Pa3IMuUe U CXOJICTBO MO3UIIUHN, B
KOPPEKTHOH opme GopMyTupOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPEICTABIATh PE3YNbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIICIOBAHMS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUICHUS C YY4ETOM 3a/1ay MPEe3eHTaluu U 0COOEHHOCTEN
ayJIUTOPUH;

MMOHUMATh U UCTIOJH30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ MHIUBUYaTbHON paOOTHI IPU PEIICHUU
y4eOHBIX MATEMAaTHICCKUX 3a/1a4;

MIPUHUMATSH 11€J1b COBMECTHON JESATEIbHOCTH, TUTAHUPOBATh OPTaHU3aIUI0 COBMECTHOM paboTHI,
pacrpenensTh BUABI padoT, J0rOBapUBATHCS, 00CYKIAaTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax padboTel (00CyKIeHHS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
JPYTHE), BBITOJHATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOM JICUCTBHUS C APYTUMHU WICHAMHU
KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIa/Ia B OOIINI MPOAYKT IO KPUTEPHUSIM,
c(hOpMYJIUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe yHHMBepcaibHble y4eOHbIe AeiicTBUSA



Camoopranuzanus:
®  CaMOCTOATENIbHO COCTABJIATH IUIaH, AITOPUTM peIleHHs 3a/1auM (MU €ro 4acTh), BBIOUPATh CIIOCO0
perieHns ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MHPOPMALIUH.
CaMOKOHTPO/Ib, IMOLIMOHAIbHBIH MHTEJIEKT:
® BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U PE3YNbTaTa PEILICHUS
MaTeMaTH4eCKOM 3aauu;
® TPEIBUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NP PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTHBHI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIEHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE Pe3yJbTaTa IEATEILHOCTH MOCTABICHHOM 1IeJId U YCIOBUSM, OOBACHATH
MIPUYMHBI JOCTHKEHUS WJIM HEJOCTHXKEHHUS LIEIH, HaXOUTh OIIMOKY, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.
IIpenmeTHbIe pe3yJIbTaThI.
K koHIry 00yueHus B 5 kjaacce o0y4yaromuics MoJIyquT Caelylolue MpeIMeTHbIE pe3yabTaThl:
Ymucia ¥ BbIYHMCTICHUS
[ToHnMaTh ¥ IPaBUIBHO YHIOTPEOISATH TEPMUHBI, CBSA3aHHBIE C HATYPATbHBIMU YHUCTIAMH,
OOBIKHOBCHHBIMH U JICCATUIHBIMU JIPOOSMHU.
CpaBHUBATH U YIOPSJOYUBATH HATYPAIBHBIC YUCIIA, CPABHUBATH B MIPOCTEHIIINX CITydasx
OOBIKHOBEHHBIE IPOOH, TECSITUIHBIE APOOH.
COOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YUCIOBO) MPSIMOI C COOTBETCTBYIOIIUM €/ YUCIIOM U
n300pakaTh HATYpaIbHBIC YUCIIA TOYKAMH Ha KOOPJAMHATHOM (YMCIIOBOM) TPSIMOA.
BemonHaTes apudmMeTndeckue AeMCTBUS ¢ HATYPATbHBIMU YHCIIAMHU, C OOBIKHOBEHHBIMH JPOOSMU B
MPOCTEUIIINUX CITydasiX.
BEINOTHATE MPOBEPKY, TPUKUAKY PE3YIbTaTa BEIYUCICHUN.
OxpyriaTh HaTypajibHbIC YHUCTIA.
Penienne TekCTOBBIX 32124
Pemath TekcToBbIC 3a1auu apu(METHUYECKIM CIIOCOOOM U € TOMOIIBI0 OPTaHU30BaHHOTO KOHEYHOTO
nepedopa BceX BO3MOXKHBIX BAPUAHTOB.
Pemats 3a1auu, copeprkaliye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUHUHBI: CKOPOCTh, BPEMsl,
paccTosiHKE, 1IEHA, KOJIMYECTBO, CTOMMOCTb.
Hcnonp3oBaTh KpaTKue 3aMUCH, CXEMBI, TAOIUIbI, 0003HAYCHHUS TP PEIICHUN 33]1a4.
Ilonb30BaThCss OCHOBHBIMM €IMHUIIAMHU U3MEPEHUS: LIEHBI, MACChl, PACCTOSIHUS, BPEMEHH, CKOPOCTH,
BBIpaXKaTh OJHH €IUHUIbI BEJIMUMHBI Yepe3 APYyTrHe.
W3BnekaTh, aHATM3UPOBATh, OLIEHUBATH WH(OPMAIIHIO, IPECTABICHHYIO B TAOIUIIE, HA CTOIOYATON
auarpamme, UHTEPIpPETUPOBATH MPECTaBICHHBIC JaHHBIC, HCIIOIb30BaTh JaHHBIC MIPU PEILICHUH 3a/a4.
HaruasaHaas reomerpust
[Tonb30BaThCs FEOMETPUUECKUMHU MOHITHAMU: TOUKA, IPsIMasi, OTPE30K, Iy, YTroJl, MHOTOYT'OJIbHHUK,
OKPY>KHOCTb, KPYT.
[TpuBoUTH MpUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIONINX (DOPMY U3yUYEHHBIX T€OMETPUUECKUX
buryp.
Hcnonp30BaTh TEPMUHOIIOTHIO, CBSI3aHHYIO C yIJIAMU: BEPIIMHA, CTOPOHA, C MHOTOYT OJIbHUKAMH:
yToJ1, BEpILIMHA, CTOPOHA, IMaroHajlb, C OKPYKHOCTBIO: PainyC, UaMETp, LICHTP.
N300pakaTh H3y4eHHbIE TeOMEeTpHUeCKUe (GUTypbl HA HETMHOBAHHOMN M KJIeT4aToi Oymare ¢
MTOMOUIBIO IIUPKYJIS U TUHENKH.
Haxoauts JyIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM € TOMOULIBIO JINHEHKH, CTPOUTH OTPE3KU
3aJlaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOTO pajuyca.
Hcnonp30BaTh CBOMCTBA CTOPOH U YIIIOB MPSMOYTOJIbHUKA, KBAJpaTa i UX MOCTPOCHHUS,
BBIUMCIICHUS IIOMAAN U IEPUMETPA.
Brruncnsate nepuMeTp U IIIOMIAAb KBaApara, IpsIMOYTroJIbHUKA, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4yHciie (GUryp, n300pak€HHbIX Ha KiIeTyaTol Oymare.
[Tonb30BaThCss OCHOBHBIMHU METPHUYECKUMHE €IUHUIIAMHI U3MEPEHUS JJIUHBI, TUIOMIA/IN; BEIPAXaTh
OJIHU €IMHUILIbI BEJIMYUHBI Uepe3 ApyTrue.
Pacnio3HaBath nmapauienenumes, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BepILUHA, peOpo, IpaHsb,
U3MEpeHus, HAXOIUTh U3MEPEeHUs apalienenumnenaa, Kkyoa.



Beruucnare 00b6€M Ky0a, mapauienenuiiesia o 3aJaHHbIM U3MEPEHUSM, 110JIb30BaThCs €AMHULIAMH
U3MepeHus o0bEMa.

Pematp HecnoXKHBIE 33/1a4l HA U3MEPEHUE FEOMETPUUECKHUX BEJIMUMH B IPAKTUYECKUX CUTYaLHsIX.

K koH1y 00y4eHus B 6 kiaacce o0ydaroIuiics MOIyYuT CIeIyIOLUe IPEIMETHbIE Pe3yIbTaThl:

Yuciia 1 BbIYHCICHUA

3HaTh U IOHUMATh TEPMUHBI, CBA3aHHbIEC C PA3JIUYHBIMU BUIaMHU YHCEI U CIIOCOOAMH HUX 3allHCH,
NEPEXOIUTH (€CTTH 3TO BO3MOXHO) OT OJHOM (DOPMBI 3aITUCH YUCIIA K IPYTOH.

CpaBHMBATh U YIOPSIOYUBATh LEJIbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU, CPaBHUBATh
YHUCJIa OJJHOTO U Pa3HBIX 3HAKOB.

BebinosHATe, coueTast yCTHbIE U MIUCbMEHHBIE IPUEMBI, apu(MeTHuecKkre 1eHCTBUS ¢ HaTypaJlbHbIMU
U IIeTIBIMU YUCIIaMU, OOBIKHOBEHHBIMU H JIECSITUYHBIMH JPOOSIMH, TTOJIOKUTEITFHBIMU M OTPUIIATEIbHBIMA
YHCIIAMHU.

BbruncnsaTe 3Ha4eHMS YUCIIOBBIX BBIPAKEHUM, BBIMOIHITH IPUKUIKY U OLIEHKY pe3yJibTaTa
BBIUUCIICHUH, BBIOJHATH IPE0OPa30BaHMs YUCIOBBIX BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX
JEUCTBHM.

COOTHOCUTH TOUKY Ha KOOPIUHATHOU NPSAMOI ¢ COOTBETCTBYIOLIUM €1 YHUCIIOM U N300pakaTh yuciia
TOYKaMH Ha KOOPJMHATHOM NPSMOI, HAXOUTh MOIYJIb YUCIIA.

CoOTHOCHUTB TOUKH B NIPSIMOYTOJIbHON CUCTEME KOOPAMHAT C KOOPAUHATAMH 3TOM TOUKH.

OKpyrJaTh LeNble Yncia U JeCATUUHbIE IpOO0H, HAXOAUTh MPUOIMKEHUS YUCET.

YucnoBble 1 OyKBeHHbIE BHIPAKEHUS

[lonumats u ynoTpeOIsiTh TEPMHUHBI, CBSI3aHHBIE C 3aIIMCHIO CTENIEHU YMCia, HAXOAUTh KBaJpaT U KyO
YKCJIA, BBIYUCIIATH 3HAUEHUS YACIIOBBIX BBIPDAKEHUH, COACPKAIINUX CTEIICHH.

[Tosnp30BaThCA NpU3HAKAMHU IETUMOCTH, PACKJIAIbIBATh HATYypaJIbHbIE YHACIIA HA IPOCTHIE MHOKUTEIIH.

[Tonp3oBaTbest MacITaboM, COCTABIIATH MPOTIOPLUHN U OTHOLICHHUS.

Hcnonp3zoBaTh OYKBBI AJ11 0003HAYEHUS YUCEI [TPHU 3alIMCH MaTEMaTHUYECKUX BbIPAXKEHUN, COCTABIISATh
OYKBEHHBIC BBIPAKECHHS U (POPMYIIbI, HAXOAUTh 3HAUE€HUS! OYKBEHHBIX BbIPAXKEHUI, OCYIECTBIIAS
HE0OXO0IMMBbIE MOJICTAHOBKHU U MPeo0pa3oBaHMUs.

HaxoauTs Hen3BECTHBII KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33]ja4l apU(METUYECKHM CITIOCOOOM.

Pemrate 3amaun, cBA3aHHBIE C OTHOIIEHUEM, TPONOPLINOHAIBHOCTBIO BEJIMYHH, IPOLIEHTAMH, PEIIATh
TPU OCHOBHBIE 3a/1a4H HA IPOOU U MPOLIEHTHI.

Pemrate 3amaun, conepxaiiyie 3aBUCUMOCTH, CBSA3BIBAIOIIUE BETUYHHBI: CKOPOCTh, BPEMS,
paccTosiHue, 11eHa, KOJMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI, UCIIONIB3YS
apupMeTHYeCKue JeHCTBUSA, OLEHKY, IPUKUAKY, T0JIb30BAaThCS €IMHUIIAMU U3MEPEHHSI COOTBETCTBYIOLINX
BEJINYHMH.

CocTaBisaTh OyKBEHHBIE BBIPDAKEHHS 110 YCIOBUIO 3a4a4H.

W3Bnexats nHpOpMAIHIO, TPEICTABICHHYIO B TA0JIUIaX, HA TMHEHHON, CTONOYATON MM KPYroBOi
Juarpammax, HHTEpIPETUPOBATh NIPEACTABICHHBIE JaHHbBIE, HCIIOIb30BATh JaHHBIC IIPY PEIICHUH 3a7ad.

[peacraBnsaTs HHPOPMAIIHIO C TOMOIIBIO TAOHUIL, TUHEHHOM U CTOJIOUATON AUArpaMM.

Harasanasi reomeTpust

[IpuBOANUTE MPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, HMEIOLINX (POPMY U3yUEHHBIX T€OMETPHUECKUX
IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX M CHMMETPUYHBIX (UTYP.

N300pakaTh ¢ TOMOIIBIO IIUPKYJIS, THHEHKH, TPAHCTIOPTHPA HA HETMHOBAHHOM M KJIeT4aToi Oymare
U3y4YEHHbIE MJIOCKHE T€OMETPUUECKUE (PUIYphl U KOHPUTypallii, CAMMETPUYHbIE (PUTYpBI.

[Tonp30BaThCsl TEOMETPHUUECKUMHE MOHITUSMU: PAaBEHCTBO (PUTYP, CHMMETPHS, UCIIOIB30BAThH
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTs BeIMUMHBI YITI0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 33 JaHHON
BEJIMYMHBI, [T0JI30BATHCS MIPH PEIICHNN 3a]1a4 I'PalyCHON MEpO YTI0B, pacllO3HaBaTh HA YepTEkax
OCTPBIH, IPSAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbruucnsaTe AnuHy JTOMaHOM, IEPUMETP MHOIOYTOJIBHHKA, [T0JIB30BATHCS €UHUIIAMY U3MEPEHUS
JUIMHBI, BBIPAXKaTh OJHU €IMHULBI U3MEPEHUS JJIMHBI Yepe3 ApyTHe.

Haxonuts, ncnosnp3ys 4epTEKXHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY IBYMs TOUKaMH, OT TOUKH J10
MPSIMOM, JJIMHY ITyTHU HA KBAJIpaTHOM CETKE.



Beruucnare miomanb Guryp, COCTaBICHHBIX U3 IPSIMOYTOJIBHUKOB, UCIIOIB30BaTh pa30ueHue Ha
IPSMOYTOJIbHUKH, HAa PaBHbIE (PUTYPBI, JOCTPAUBAHUE JI0 MIPSIMOYTOJIbHUKA, T0JIb30BATHCSI OCHOBHBIMU
€AMHULIAMU U3MEPEHUS IO, BEIPAYKATh OAHU €IMHULBI U3MEPEHUS IUIOIAAN YEPE3 IPYTHE.

Pacnio3HaBaTh Ha MOJENAX U N300PAKEHUAX MUPAMUTy, KOHYC, LIMJIMH/IP, UCII0Ib30BATh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBaHHUE, Pa3BEPTKA.

N300pakaTh Ha KJ1eT4aToi Oymare npsMOYToJbHbIM Mapauieenumes.

Bbraucnate 00bEM IpSMOYTOJIBHOTO TTapajliesienuneia, Kyoa, oiIb30BaThCsl OCHOBHBIMU €IMHUIIAMU
U3MEPEeHHS 00BEMA;

Pemath HecoKHBIE 3a/1a4M HA HAX0XK/IEHUE T€OMETPUUYECKUX BEJIMUYHMH B IPAKTUUECKUX CUTYALUAX.

Aureopa.

K koHIty 00y4eHms B 7 Kjacce 00yJaroIHACS MOJIYYUT CIICTYIOIINE IPEIMETHBIC PE3yIbTAThI:

Yuciia 1 BbIYMCICHUSA

BbimonHsATE, coueTasi yCTHbIC U TUCbMEHHBIE PUEMBI, apr(MeTHIeCKHEe NEHCTBHS C PalliOHAIBHBIMU
YHCIIAMHU.

HaxonuTh 3HaYSHHS YHCIOBBIX BBIPAKEHUH, IPUMEHAITH Pa3HOOOpa3HbIE CIIOCOOBI U IPUEMBI
BBIYUCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKEHUH, COIEPIKAIIUX OOBIKHOBEHHBIE U IECTUYHbIE JPOOH.

[lepexoauTh OT OAHOM (POPMBI 3aIMCH YUCEN K JPYro (IpeoOdpa3oBeIBATh IECATHUHYIO APOOH B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCTUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUUHYIO POOB).

CpaBHUBaTh M YHIOPSA0UMBAThH PallMOHAJIbHbIE YUCIIA.

OxpyriATh yncia.

BbINOTHATE NPUKUIKY U OLEHKY pe3y/bTaTa BbIUMCICHHM, OLIEHKY 3HaYEHHUI YMCIIOBBIX BbIPAXKEHHH.
BBINOIHATE NEHCTBHSA CO CTENEHAMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

[IpuMeHsATh NPU3HAKU JEIUMOCTH, Pa3I0kKEHHE Ha MHOKUTEIN HATypaIbHBIX YUCEL.

Pemath npakTuKO-OpMEHTUPOBAHHBIE 337]a41, CBA3aHHbBIE C OTHOLUIEHUEM BEJIMYMH,
MIPOMOPLUOHAILHOCTHIO BEJIMYHH, IPOLEHTAMHU, UHTEPIPETUPOBAThH PE3Yy/IbTAaThl PELICHUS 33/1a4 C YUETOM
OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AJare0panyeckne BbIpPaKeHHs

Hcnonb30BaTh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4ueOHOro MaTepHana.

Haxonuth 3HaueHst OyKBEHHBIX BBIPAKEHUM MPU 3aJJaHHBIX 3HAUEHUSIX MEPEMEHHBIX.

BrimonHaTe npeoOpa3oBaHus LEN0T0 BhIPAXKEHNUS B MHOTOUJIEH IPUBE/IEHUEM TIOJJOOHBIX CllaraeMblX,
PacKpbITHEM CKOOOK.

BbINOTHATE YMHOXKEHHE OJTHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOWIEH, IPUMEHSAITh
(dbopMyIbI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pPa3oKEHHE MHOIOWIEHOB HA MHOXKUTEIIN C ITOMOIIBIO BEIHECEHUS 3a CKOOKHU 0011ero
MHOYHTEJIS, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOXKECHHUS.

ITpumensTs npeoOpa3zoBaHKs MHOTOWIEHOB JJIsl PEIICHUS Pa3IMUHbIX 3a/1a4 U3 MaTEMaTHKH,
CMEKHBIX ITPEIMETOB, U3 pPEaIbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMU NTOKA3aTEISIMU AJIs1 IPE0oOpa30BaHUs
BBIPAKCHUM.

YpaBHeHus 4 HePaBeHCTBA

Pemrates 1MHENHBIE YPaBHEHUS ¢ OAHOU IIEPEMEHHOM, IPUMEHSS [IpaBUila IIEPEX0aa OT UCXOJHOTO
YPaBHEHHUs K paBHOCHIBHOMY eMy. IIpoBepsTs, ABIIA€TCA 1 YUCIIO KOPHEM YPABHEHHUS.

[TpumeHsTh TpaduvecKkre METOABI IPU PEIICHUH JTUHEHHBIX YPAaBHEHHIA U UX CHCTEM.

ITonGupath npuMepsl nap Yuce, ABASIOUIMXCS peIIeHUeM JMHEHHOI0 YPaBHEHUS C IByMs
IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOM IJIOCKOCTU Tpa(UK JUHEHHOT0 YpaBHEHHMS C ABYMs IEPEMEHHBIMU,
MOJIB3YACh TPaUKOM, IPUBOIUTH IPUMEPHI PEUICHHUS YPaBHEHUSI.

Pemate cuctemsl AByX JIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE I'paUUECKH.

CocTaBnTh U pelaTh JUHEHHOE YPAaBHEHUE WM CUCTEMY JINHEHHBIX YPaBHEHUI 10 YCIOBUIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIM pe3yibTar.

DOyHKIUHA

N300pakaTh Ha KOOPAUHATHOM MPSAMOI TOUKH, COOTBETCTBYIOLIHME 3aJaHHBIM KOOpAHHATAM, JTy4H,
OTPE3KU, HHTEPBAJIbL, 3aIIUCHIBATH YMCIIOBbIE IPOMEKYTKH HA aare0panyeckoM s3bIKe.



OTMeyath B KOOPIMHATHOM TIIOCKOCTH TOUKH IO 33aJJaHHBIM KOOPJMHATAM, CTPOUTh TpauKu
nuHerHbIX QyHkIui. CTpouth rpaduk GyHKINUU Y = [X|.

OnuchIBaTh € MOMOUIBIO (PYHKIMIT U3BECTHBIE 3aBUCUMOCTH MEXKIy BEIMYMHAMU: CKOPOCTh, BpEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboThl.

HaxonuTs 3HaueHne QyHKIMK IO 3HAYCHHUIO €€ apryMeHTa.

ITonumats rpaudeckuii cioco0 npeacTaBIeHUs U aHAIN3a HHPOPMALUK, U3BIEKaTh U
MHTEPIPETHPOBATH MHPOPMAIIUIO M3 TPaPUKOB pEaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koH1y 00ydenus B 8 kiacce oOydaroIuiics MoJIyduT CIeIyIOLue IPeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BbIYHCICHUA

Hcnonp30BaTh HavyaabHbIE IPEICTABICHUS O MHOXKECTBE I€HCTBUTEIIBHBIX YUCEI JIs CPABHEHMS,
OKpYTJIEHUS U BBIYMCIIEHUN, U300pakaTh AEUCTBUTEIbHBIE YHCIA TOUKAMU Ha KOOPJUHATHON IPSAMOM.

[TpumeHsTh NOHATHE apUPMETUYECKOTO KBAJAPATHOI'O KOPHS, HAXOAUTh KBaIpaTHbIC KOPHH,
UCTIONB3Ys IPU HEOOXOTUMOCTH KaJIbKYJSTOP, BBIIOJIHATH IPE0Opa30BaHMs BEIPAXKECHUH, CONIEpIKAIINX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOWCTBA KOPHEH.

Hcrionb30BaTh 3ancy OOBIINX M MAJIBIX YHCEN C TIOMOIIBIO IECATHYHBIX Jpo0ei u cteneneit uncna 10.

AsredOpanyeckye BbIPasKeHUs

[IpuMeHATH NOHATHE CTENEHU C LIEJBIM [T0Ka3aTeIeM, BBIIOIHATH IPeo0pa3oBaHusl BbIPAKEHUH,
COJIEprKallMX CTEIEHHM C LENIBIM MI0KA3aTEIEM.

BbINOTHATE TOXKIECTBEHHBIE TPEO0Opa30BaHMsl pallMOHAJIBHBIX BHIPAKEHUN HAa OCHOBE NPaBUII
NecTBUI HaJl MHOTOWICHAMH U anreOpandecKkuMu ApoOsMu.

PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTs npeoOpa3zoBaHUs BRIPAXKEHUM JUI pEeLIeHHs PA3JIMYHbIX 33/1a4 U3 MAaTEMAaTUKH, CMEXHbIX
MIPEAMETOB, U3 PEAIBHON IIPAKTUKH.

YpaBHeHNsI M HEPABEHCTBA

Pematp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALIMOHAIbHBIE YPaBHEHMUsI, CBOASIINECS K HUM,
CUCTEMBI IByX YPaBHEHUH C IBYMs [IEPEMEHHBIMHU.

[IpoBoauTh MpoCTENIINE HCCIETOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM YHCIIE C
IPUMEHEHHEM TpapruecKuX MpeCTaBIeHUH (yCTaHABINBATh, UMEET JIM YpaBHEHHE UM CUCTEMA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexoauTs OT CIOBECHOM (hOPMYIHPOBKH 334a4H K €€ alreOpandeckoil MOEIH ¢ ITOMOIIbIO
COCTaBJICHUS] YPABHEHMSI UJIM CUCTEMbI YpaBHEHHM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MTOJIYYE€HHBIN pe3yJIbTaT.

[IpuMeHATH CBOICTBA YKCIOBBIX HEPABEHCTB /ISl CPABHEHMUS, OLIEHKH, PeIliaTh JINHEHHbIE
HEPaBEHCTBA C OJJHOM MEPEMEHHOM U X CUCTEMBI, 1aBaTh rpa)UuecKyr0 HIUTIOCTPALIMI0 MHOXKECTBA
pEIICHNl HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUH

IloHumaTh 1 MCNIONIB30BaTh (PYHKIIMOHAIBHBIE HOHATHUS U SA3bIK (TEPMUHBI, CAMBOJIMUYECKUE
0003HaueHMS), ONIPEACIATh 3HaUCHHE (DYHKIIMU 110 3HAUEHUIO apI'yMEHTa, OTPEAEIATh CBOMCTBA (PYHKIIUU
o e€ rpaduKy.

Ctpoutb rpaduKu 3J€MEHTApPHBIX (PYHKIUH BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIIICBIBATH CBOICTBA YHCIOBOH (YHKIMH 110 & rpaduKy.

K koHIry o0yuenus B 9 kiaacce o0y4Jaromuiics MoIyquT CIeIyIONue MpeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh M YHOPSAJOYMBATh PallMOHAJIbHBIE U HPPALIMOHAJIbHBIE YHUCIIA.

BeinonHaTe apupmMeTryeckue eicTBUS ¢ pallMOHAIBHBIMY YHCIAaMH, COYETasl YCTHbIE M TUCbMEHHBIE
MPUEMBI, BBIIIOJIHATH BBIUMCIICHHSI C HPPALMOHAIBHBIMU YHCIIAMHU.

Haxonuts 3Ha4eHUs CTENCHEN ¢ LENBIMU IT0KA3aTeIIMU U KOPHEH, BBIYMCIIATD 3HAYCHHS] YHUCIIOBBIX
BBIPAKCHUM.

OKpyrJIATh JEHCTBUTEIBHBIC YUCIIA, BBITIOIHATD NPUKUAKY PE3YJIbTaTa BBIYUCICHUN, OLIEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHNsI M HEPABEHCTBA

Pemath nuHeiHbIE ¥ KBaJpaTHBIE YPAaBHEHHUS, YPAaBHEHUS, CBOJSLINECS K HUM, IIPOCTEMIINEe APOOHO-
palOHaJIbHbIE YPaBHEHUS.

Pemrate cucteMsl ABYX JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHA U CUCTEMBI JBYX YPAaBHEHUH, B
KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCS JIMHEHHBIM.



Pemrate TeKCTOBBIE 33/1aUM aNreOpanuecKuM CIIocoOOM C MMOMOIIIBIO COCTaBICHUS YPABHEHUS HITH
CUCTEMBI IBYX YPaBHEHHH C IBYMs [IEPEMECHHBIMHU.

IIpoBOAMTE POCTEMNIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHMM, B TOM YHUCJIE C
IIPUMEHEHHEM I'papruecKuX MpeacTaBIeHNi (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE UJIM CUCTEMA
YpaBHEHHUI PELLIEHUs, €CIIU UMEET, TO CKOJIBbKO, U TIPOYEe).

Pemiate nuHelHbIe HEPaBEHCTBA, KBAapaTHbIC HEPABEHCTBA, M300pakaTh pEIIEHNE HEPABEHCTB HA
YHUCJIOBOM IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Pemath cucTeMbl TMHEHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOYAIOIINE KBAIPATHOE
HEPaBEHCTBO, M300paxkaTh PELICHUE CUCTEMBl HEPABEHCTB Ha YMCIIOBOH MPSIMOH, 3alMCHIBATh PEIICHUE C
IIOMOUIBKO CUMBOJIOB.

Hcrnonb30BaTh HEpaBEHCTBA MPH PELICHUH PA3JIMYHbIX 3a1a4.

DOYyHKIUA

PacrioznaBath QyHKIMM H3Y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTUYECKU PACIIONOKEHUE HA
KOOPJIMHATHO# TuIocKocTH TpadukoB GyHnkuuit Buma: y = kx,y =kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y
=k, Y = |X|, B 3aBUCHMOCTH OT 3Ha4EHHIT KO3()(DUIIMECHTOB, ONUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpoutb U U300paxarh cCXxeMaTHUECKHU rpadUKK KBaJpaTUUHBIX (DYHKIIMI, OKUCHIBATH CBONCTBA
KBaJPaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacnio3HaBath KBajipaTUUHYIO QYHKILHIO IO (hopMyJie, IPUBOAUTE IPUMEPHI KBAIPATUYHBIX (YHKLIUN
U3 peasbHOM XKU3HU, (PU3UKH, TEOMETPHH.

YucaoBbie NMOCTAEI0BATEILHOCTH H IIPOrPecCUH

PacrioznaBath apupmMeTHUECKYIO U T€OMETPUUECKYIO IIPOrPECCUN IIPU Pa3HBIX cloco0ax 3adaHMus.

BBINosHATE BBIYMCICHUS € UCTIOJIb30BaHHEM (OPMYII N-T'0 4jieHa apu(MeTHIecKoil u
r€OMETPUUYECKON MPOTrPECCUii, CYMMBI IEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPIUHATHOM IJIOCKOCTH.

Pemrate 3amaun, CBA3aHHBIE C YUCIOBBIMHU ITOCIIEA0BATEIBHOCTMH, B TOM YHCIIE 33/1a4U U3 PEATbHOU
KHM3HHU (C UCIIOJIB30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUH).

I'eomerpus

K koHiry 00yuenus B 7 kiaacce o0y4JaroImuiics MoIyqyuT CIeIyIoNue MpeIMETHbIE Pe3yIbTaThl:

PacnioznaBath n3yueHHbIe reOMeTpHUUecKre (QUTYpBI, ONIPEAEIATh X B3aUMHOE PACIIOIOKEHUE,
n300pakaTh reOMeTpuiecKrue (GUTyphl, BHITOIHATH YEPTEKH 110 YCIOBHIO 331a4ul. V3MepAaTh InHEeHbIe 1
YIJIOBBIE BEIMYMHBL. PenaTe 3a1aun Ha BBIYACICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTb rpy0yr0 OIIEHKY JIMHEHHBIX M YTIIOBBIX BEJIMYMH NPEIMETOB B peaslbHON )KU3HU, pa3MEPOB
MPUPOJIHBIX 00BEKTOB. Pa3nuuaTh pa3mMepsl 3TUX 00BEKTOB MO MOPSAIKY BEITUUHHBI.

CTpouTh 4epTeXN K TEOMETPUUECKUM 3a/1adaM.

ITonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAaTh IPU3HAKN U CBOWCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 33/1aY.

IIpoBOANTE JTOTUYECKUE PACCYNKACHUS C UCIIOJIB30BAHUEM T€OMETPUYECKUX TEOPEM.

Ilosnb30BaThCA NPU3HAKAMU PABEHCTBA MPAMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM ME/IAHBI,
IIPOBEIEHHON K TUIIOTEHY3€ NPSMOYTOJIBbHOTO TPEYrOJbHUKA, B PEIIEHUN T'€OMETPUIECKUX 3a1a4.

OnpenensaTh NapajuIeIbHOCTh NPSMBIX C TOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CeKyIIas.
Onpenenars napauieIbHOCTh NPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJHOM MPSIMOU 10
TOYEK APYrOU MPSMOMU.

Pemate 3amaun Ha kieTyaToit Oymare.

[TpoBOIUTH BHIYMCIICHUS M HAXOAUTh YUCIIOBBIC M OYKBEHHBIC 3HAYCHHUS YTIIOB B TEOMETPUIECKUX
3a/1la4ax ¢ UCMOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MIPH NMEPECCUCHUH IBYX MapaUIeIbHBIX MPAMBIX CEKyIIel. PemaTs mpakTuueckue 3a1a4un Ha
HaXOXJICHHE YTJIOB.

BrianeTrs moHsTHEM reéOMETPHYECKOTO MECTa TOUEK. YMETh ONPEAENIATh OUCCEKTPUCY YIIia U
CEPENUHHBIN NEPIIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.

@opMyJIMPOBATH ONPEIEICHUS OKPYKHOCTH U KPyra, XOpAbl U JuaMeTpa OKPYKHOCTH, I10JIb30BaThCS
UX CBOMCTBaMH. YMETh IPUMEHATH 3TH CBOWCTBA IIPU PEILICHUU 3aad.

Bragers moHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
ITonw3oBatbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYrOJbHHUKA IEPECEKAIOTCS B OJJHON TOUKE, U O
TOM, 4TO CEPEANHHBIC IEPIEHAUKYIIAPHI K CTOPOHAM TPEYIOJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE.



BiianeTts nonsiTHEM KacaTenpHON K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOM O MEPIEHAUKYISIPHOCTH
KacaTeJIbHOU U paauyca, IpOBEAEHHOIO K TOUKE KACAHHUS.

[lonb30BaTbecs MPOCTENIIMMU T€OMETPUUECKUMU HEPABEHCTBAMHU, IOHUMATh X ITPAKTUYECKUM
CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUUECKUE MIOCTPOEHUS C IIOMOILBIO HUPKYJIIS U IUHEHKU.

K koH1y 06yueHus B 8 kiacce oOyyaromuiics MOIyduT CIe1yloIue NPeIMETHbIE pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEX YT OJIBHUKOB, UX AJIEMEHTBI, [10JIb30BATHCS UX CBOWCTBAMU
IIPY PEILICHUN T€OMETPUYECKUX 3a/1ay.

[IpuMeHATH CBOICTBA TOUYKH MEPECEUEHHs] MEIMAH TPEYroJbHUKa (LIEHTpa Macc) B PEIICHUH 3a/au.

Brnanets nonsTheM cpeaHel JTMHUM TPEYTOJIbHUKA U TPACLIMH, IPUMEHATH UX CBOMCTBA IIPH
peuieHuy reoMeTpudeckux 3anad. [lons3zoBarbes Teopemon Qasieca U TEOPEMOU O IPONOPLHUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIICHUS IPAKTUUECKUX 3aau.

[IpuMeHATh MPU3HAKU [10100MS TPEYTOJIbHUKOB B PELIEHUN T'€OMETPUUYECKUX 3a/1aY.

ITonw3oBatbcs TeopeMoit [Tudaropa 1 pemeHus: reOMeTpUYECKUX U IPaKTH4YecKux 3a1ad. CTpouTh
MaTeMaTHYECKYI0 MOJIEb B IPAKTUYECKUX 3a/la4aX, CAMOCTOSITENIbHO JIEIaTh YEPTEXK U HAXOAUTh
COOTBETCTBYIOLLUE JIJIUHBIL.

Bnanets moHATHSIMH CHHYCa, KOCHHYCA U TAHI'€HCA OCTPOrO yria NpsMOYroJbHOTO TPEYroJbHUKA.
Ilonp30BaTbCs ITUMM MOHATUAMU JIS PELICHUS IPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3audHbIME crioco0aMi) MIIONIAAb TPEYroJbHUKA U TUIOIIA i MHOTOYTOJIbHBIX (pUryp
(moJB3ysCh, I'7ie HEOOXOAUMO, KAIbKYJIATOpOoM). [IpUMeHATh MoTydeHHbIE YMEHHSI B IPAKTUYECKUX
3a/ayax.

Bnanets NOHATHSIMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaxX,
yriaax Mexay XopJaMu (CeKyLUIMMH) U yIie MEXAY KacaTeJIbHOM U XOpA0H IpU PEelIeHUU reOMETPUIECKUX
3az1ad.

Bnanets nmoHsTHEM ONMCAHHOIO YETHIPEXYTOJBbHUKA, IPUMEHSATH CBOMCTBA OIIMCAHHOIO
YEeTBIPEXYTOJIbHUKA TP PELLICHNN 3a]a4.

[IpuMeHATH MoJTydeHHbIE 3HAHUS HA MTPAKTHUKE — CTPOUTh MaTEeMAaTUYECKHE MOJIENH JUTs 3a/1a4
peanbHOM JKU3HU U ITPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHHS C IPUMEHEHUEM 1101001s1 U TPUTOHOMETPUHU
(mONB3yACh, TAe HEOOXOIUMO, KabKYIISITOPOM).

K koHiry 00yuenus B 9 kiaacce o0ydaromuiics MoIyqyuT CIeIyIoNue MpeIMETHbIE Pe3yIbTaThl:

3HaTh TPUrOHOMETpHUUYECKHE (PYHKIIUN OCTPBIX YTJIOB, HAXOIUTh C UX MOMOILBIO Pa3INYHbIe
3JIEMEHTHI MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pelIeHHE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxonuTs (¢
MTOMOMUIbIO KaJbKYJATOPA) ATUHBI U YIIIbI 1711 HETAaOJIMYHBIX 3HAYCHHI.

[Tonp3oBatbest popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM ISt
HAXO0XIECHHs COOTHOIIEHUIN MEXy TPUTOHOMETPUYECKUMH BETUYHHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOKJIEHUS Pa3INYHbIX 3JIEMEHTOB
TPEYroJIbHUKA («pEIIEHNE TPEYTOIbHUKOBY ), IPUMEHATh UX NP PEIICHUH F€OMETPUYECKUX 3a/1ad.

Brnaners noHsTusMu npeoOpa3oBaHus Mo1001s, COOTBETCTBEHHBIX 3JIEMEHTOB MOOOHBIX (PUTyp.
ITonp3oBaTbest cBOWCTBAMM 1101001 IPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATH AJIUHBI M HAXOAUTh YIIIbl y
no00HBIX puryp. [IpumMeHsTH CBOMCTBA MOAOOMS B MPAKTUYECKHX 3a/1a4ax. YMETh IPUBOAUTH IPUMEPHI
MOAOOHBIX (PUTYp B OKpPYKAIOIIIEM MHUPE.

Ilonb30BaTbcs TEOpEMaMu O IPOU3BENEHUN OTPE3KOB XOPJ, O IPOU3BEAECHUH OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOPAMH, TOHUMATh UX T€OMETPHUYCCKUN B (PU3UUECKUIA CMBICI, IPUMEHSTH UX B
pELIeHNH T€OMETPUUECKUX U (PU3UUECKUX 3a1au. [IpMMeHsATh cKalsipHOe IPOU3BEICHUE BEKTOPOB IS
HaXO0X/I€HU JUIMH U YIJIOB.

ITonp30BaTbCsa METOIOM KOOPAMHAT Ha IUNIOCKOCTH, IIPUMEHSATD €70 B PELICHUH FEOMETPUUECKUX U
MIPAKTUYECKUX 3a]a4.

Bnaaets NOHATHAMH PAaBUIBHOIO MHOTOYI'OJIbHUKA, JIMHBI OKPYKHOCTH, IJIMHBI AYTH OKPY>KHOCTH
U paJuaHHOW MepHI yIJla, yMETh BBIUMCIATH ILIOMAAL KPYTra U ero yactei. [IpuMeHsTh noiyuyeHHble
YMEHHS B IPAKTUYECKUX 3a]adax.

HaxonuTh ocu (Wi IEHTPHI) CUMMETPHH (DUTYDP, TIPUMEHSTH ABMKEHUS IJIOCKOCTH B TIPOCTEHIIINX
CIIydasx.



IIpuMeHATH OJydEeHHbIE 3HaHUSI HA IPAKTUKE — CTPOUTh MAaTEMATUYECKNE MOJIENH IS 3a/1a4
peasbHOM >KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIUUCIEHHS C IPUMEHEHUEM NOA00MS U
TPUTOHOMETPHUYECKUX (QYHKIUH (ITONB3YSICH, I/1€ HEOOX0IUMO, KAIBKYIIITOPOM).

BeposiTHOCTB M CTATHUCTHKA

K koHIty 00y4eHus B 7 Kjacce 00yJaroHiics MOJIYIUT CICTYIOIINE IPEIMETHBIC PE3yIbTaThI:

YuraThs nHGOpMAILMIO, IPEJCTABICHHYIO B Ta0INIaX, HA JUarpaMMax, peCTaBIATh JaHHbIE B BUJIE
TaOJUII, CTPOUTH AUATPAMMBI (CTOJIOMKOBBIE (CTOJIOUATHIC) U KPYTOBBIC) 10 MACCHBAM 3HAUCHUI.

OnuchIBaTh U UHTEPIIPETUPOBATH PEATIbHBIC YNCIIOBBIE JaHHBIE, IPE/ICTaBIECHHbIE B TA0/INIAX, HA
auarpammax, rpadukax.

Vcnionb30BaTh /17151 ONMCAHUS JaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: cpeiHee apu(pMETUIECKOE,
Me/aHraHa, HauboJIbIIee U HAUMEHbIIIEe 3HAYCHHS, Pa3Max.

HmeTs npeacTaBieHue o CIyd4aiiHOH U3MEHUYMBOCTH Ha IpUMepax LeH, (U3nyecKuX BeJIMYtH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTABICHUE O CTATUCTUIECKON YCTOMYUBOCTH.

K koHiy o6yuenus B 8 kiacce oOydaroImuiics MoJyqyuT CiIeIylolue peIMeTHbIE Pe3yIbTaThl:

W3Bnexats u mpeoOpa30BbIBaTh HHPOPMALIUIO, PEICTABICHHYIO B BUIE TAaOIHII, AHArpamMM,
rpauKoB, IPEICTABIATH JaHHbIE B BUE TaOJMIl, AUarpamMm, rpadukos.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX MTOKa3aTeNeil: CpeAHUX 3HAYEHUI U Mep
paccenBaHus (pa3Max, JUCIEPCHUS U CTAaHIAPTHOE OTKJIIOHEHUE).

HaxoauTb 4acTOThI YUCIIOBBIX 3HAYEHUH U YaCTOThI COOBITHI, B TOM YHCJIE TIO Pe3yJibTaTaM
M3MEpEeHUl 1 HaOII0ICHUH.

Haxoautb BeposITHOCTH CllydallHBIX COOBITHI B OIBITAX, 3HAsl BEPOATHOCTH IEMEHTAPHBIX COOBITHIA,
B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSMHU.

Hcnonp3oBaTh rpadudeckne MOJCIH: IEPEBO CIYIAHOTO SKCIIEPUMEHTA, JUarpaMMbl Jujepa,
YKCIIOBAs NpsMast.

OnepupoBath MOHATUSIMHU: MHOXECTBO, IIOJIMHOKECTBO, BBIIIOJHSATE ONEpaIK HaJl MHOKECTBAMMU:
00beIMHEHNE, TIEPECEUCHUE, TOTIOJIHEHHE, IEPEUUCIIATh JIEMEHThl MHOXKECTB, IPUMEHSTh CBOMCTBA
MHOXECTB.

Hcnonb30BaTh rpadguueckoe NpeAcTaBIeHUe MHOXKECTB M CBA3EH MeXy HUIMHU JJIsl ONTMCaHUS
MIPOLIECCOB U SBJICHUH, B TOM YHCJIE NPU PELUICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U KypCOB.

K koHiry 00yuenus B 9 kiaacce o0ydaromuiics MoIyqyuT CIeIyIoNue MpeIMETHbIE Pe3yIbTaThl:

W3Bnekats u mpeobpa3oBbIBaTh HHPOPMALHIO, IPEACTABICHHYIO B Pa3JIUYHBIX HCTOUYHUKAX B BUIE
TabuUIl, JUarpaMm, rpauKoB, MPEICTaBIATh JaHHbIE B BUJE TaOJIUI], AMarpaMmM, rpauKoB.

Pematp 3a1aun opraHn30BaHHBIM NIEPEOOPOM BapHAHTOB, a TAK)KE C UCIOIb30BaHUEM
KOMOHMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONACATENBHBIE XaPAKTEPUCTUKH ISl MACCHBOB YHCIIOBBIX TAHHBIX, B TOM YHCIIE
CpEJIHUE 3HAYEHUS U MEPHI paCCEUBAHUS.

HaxonuTh yacTOTHI 3HAUEHHUH U YaCTOThI COOBITHS, B TOM YHCIIE MOJIb3YCh PE3YyJIbTaTaMU
MPOBEIEHHBIX U3MEPECHUIA U HAOTIOICHHIH.

HaxonuTh BepoOSTHOCTH CITy4alHbIX COOBITHI B U3yUEHHBIX OIBITAaX, B TOM YHCIIE B OMNbITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSIX UCTIBITAHUH JI0 IEPBOTO YCIEeXa, B CEPUAX
ucnbiTanui beprysmu.

NMets npeacrasieHue o CIIydaliHOM BEJIMYMHE U O PACIPENCICHUN BEPOSTHOCTEM.

Hmetsb mpeacTaBieHue 0 3aKoHe OOJIBIIMX YKCEN KaK O MPOSIBICHUHM 3aKOHOMEPHOCTH B CIy4allHON
M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YMCEJ B IPUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHUE

5 kaace (170 v)
KonuuyecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB u Kontpoas | Ilpakrtn (undposbie)
n/m| TeM NPOrpaMmmbl Bcero HbIE yecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcsl
1 Hatypanbuble uncna. [eiictBus 43 1 bu6mmoreka [IOK
C HaTypaJbHbIMU YUCIIAMU https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce

9 Harnsannas reometpus. Jlunuu 12 5 bu6mmoreka [IOK
Ha INTIOCKOCTHU https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OOBIKHOBEHHEIE POOH 48 . https://m.edsoo.ru/7f4131ce
4 Harnsannas reomerpus. 10 1 bubmuotexa [IOK
MHOroyroiasHUKH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> Jlecamiiipie ApobH 38 . https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. Tena u bubnnoreka [IOK
6 9 1
¢Gurypsl B ipocTpaHcTBE https://m.edsoo.ru/7f4131ce
bu6nmmoreka [IOK
7 I1 1 1
OBTOPEHHE i 0000wIeHHE 0 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB 170 4 4
I10 TTPOI'PAMME
6 kaacc(1704)
KoanuectBo yacos DJIeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u Konrpoas | Ilpaktun | (uudposeie)
n/n TEM NIpOrpaMmal Bceero HbIE yecKue 06pa3OBaTeJIbHI)Ie
padoThI padoThI pecypchl
bubnunorexa LIOK
! Harypaneiibte wicna 30 . https://m.edso0o.ru/7f414736
9 Harmsignas reomerpust. [Ipsimbie 7 bubnmnoreka [JOK
Ha TMJIOCKOCTH https://m.edso0o.ru/7f414736
bubnunorexa LIOK
3 Jlpoou 32 . L https://m.edso00.ru/7f414736
4 Harnsgnas reomerpus. 5 1 bubnunorexa LIOK
Cummetpust https://m.edso00.ru/7f414736
bubmuorexa [IOK
> Berpaxerist ¢ dyxsamn 6 https://m.edso0o.ru/7f414736
5 Harnsannas reomerpust. @urypsl 14 1 1 bubnuorexa [IOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxuTenpHbBIE U 40 1 bubmuorexa [JOK
OTpULIATEIILHBIE YU CIIa https://m.eds00.ru/7f414736
bu6nmorexa LIOK
8 lpencTanneHHe AaHHEX 0 L https://m.edso00.ru/7f414736
9 Harnsignas reometpus. Ourypsi 9 1 bubnunorexa LIOK
B IIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpenue, 06061IEeHNE, 20 1 bubmuorexa [IOK
cCUCTeMaTH3aIus https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO YACOB
- 170 5 5

10 ITIPOT'PAMME
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Auareopa (7-9 ki)

7 kaace (102 4)
KoanuectBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBanue pa3iesioB u Konrpoas | Ilpaktu | (uudposbie)
n/n TEM MPpOrpaMmabl Bcecero HbIE qyecKue Oﬁpa3OBaTeHLHI)Ie
padoThI padoThI pecypchl
1 Yucna v BBIUUCIIECHHUS. o5 1 bubmuorexa [JOK
Panmonanbabie uncia https://m.edsoo.ru/7f415b90
butmmoreka [IOK
2| AJIrcOpaitieCKite BLpaKeHi 21 1 https://m.eds00.ru/7f415b90
bubnmoreka [JOK
3 ¥PaBHEHIL H HEpaBeHCTBa 20 1 https://m.edsoc]f ru/7f415b90
4 Koopaunats! 1 rpaduxu. 24 1 bubnmoreka [JOK
OyHKIHUU https://m.eds00.ru/7f415b90
bubnuorexa [IOK
> losToperne 1 0bobmenne 6 1 https://m.edsog ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5 0
[10 TTPOI'PAMME
8 kaacce (102 v)
KoaunuecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u
n/m| TeM MPOrpaMMbI Bcero Koutpoas, | pakru (unpposnic)
HbIE YyecKue o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 Yucna v BEIYHACIICHHUS. 15 bubmuorexa [IOK
KBanparusie kopHU https://m.edsoo.ru/7f417af8
9 Yucna u Beruncienus. CTeneHb 7 bu6mmoreka [IOK
C LIEJIBIM TTOKa3aTesieM https://m.edsoo0.ru/7f417af8
3 Anrebpanyeckue BbIpaXKeHUs. 5 1 bubnmorexa [IOK
KBagpatsslii TpEXuneH https://m.edsoo.ru/7f417af8
4 AnreOpanuecKue BhIpaXEeHHUI. 15 1 bubnnoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHEHHUS 1 HEPABEHCTBA. 15 1 bubnnoreka [JOK
KBanparusie ypaBHeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubnnorexa [IOK
CucreMbl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHEHHUS 1 HEPABEHCTBA. 12 1 bubnmnorexa [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
bubnmnoreka [JOK
8 PyHKuuH. OCHOBHBIC OHATHS 5 https://m.edsog ru/7f417af8
bubnuorexa [IOK
o DyHiumn. THCI0BEIC QyHKIHA o https://m.edsog ru/7f417af8
10 | TloBTopenue u 0600IICHNE 6 1 bubmmorexa [JOK

https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB

102 5 0
[10 ITPOI'PAMME
9 kaacc(1024)
KoaunuecTBo yacoB DJIEeKTPOHHBIE
Ne HaumeHnoBaHue pa3iesnoB u
Konutpoas | Ilpaktun | (uudposbie)
n/m | TeM MPOrpamMMmblI Bcero
HbIE yecKHe o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypchl
1 Uucna ¥ BEIYKUCIICHHUS. 9 bubnunorexa LIOK
JlelicTBUTENbHBIC YKCIIA https://m.edso0.ru/7f419d08
YpaBHEHHS U HEPABEHCTBA.
2 YpaBHeHUs ¢ OJTHOU 14 1 bubmorexa LIOK
p . 8 https://m.edsoo.ru/7f419d08
nepeMeHHON
3 YpaBHEHU U HEPABEHCTBA. 14 1 bu6mmoteka [IOK
Cucremsbl ypaBHEHUN https://m.edso00.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnuorexa [IOK
HepaBenctpa https://m.edso00.ru/7f419d08
bu6mmoreka LIOK
> Oymriim 16 1 https://m.edso00.ru/7f419d08
bubnunorexa LIOK
6 UwucnoBble OCIIeI0BaTEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenme, 0600mEeHNE, 18 1 bubnunorexa LIOK
cucTeMaTU3alus 3HaHu’ https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 5 0
10 ITIPOT'PAMME
I'eomerpus
7 kaacc(684)
KoanuectBo yacos DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3iesioB u Kontpoas = Ilpakrtn (undposbie)
/o TEM MpOorpamMmabl Bcecero HBIE yecKHue 06pa30BaTeJ11>HI)Ie
padoThI padoThI pecypcsl
[Ipocreiimne reomeTpudecKue
1 ¢Gurypsl 1 UX cBOICTBA. 14 bubnnoreka [IOK
H3mepenne reoMeTpu4eCcKux https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 TpeyrombHici 22 1 https://m.edsoo0.ru/7f415e2e
3 [TapamiensHbie npsAMbIe, CyMMa 14 1 bubnnoreka [IOK
YIJIOB TPEYrOJIbHUKA https://m.edso0.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bub6mmoreka LIOK
I'eoMeTprueckue nocTpoeHus https://m.edsoo.ru/7f415e2e
5 [ToBTopenue, 06001IEHNE 4 1 bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/7f415e2e
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OBIIEE KOJIMYECTBO YACOB

68 4 0
[10 ITPOI'PAMME
8 kaacc(684)
KonuuecTBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jieiioB u Kontpoas | Ilpaktn | (uudposbie)
n/m| TeM NPOrpaMmbl Bceero HbIe YyecKue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypchl
N but6mmoreka [IOK
! HeTbipexyronbHiKH 12 1 https://m.edso0.ru/7f417e18
Teopema daneca u TeopeMa o
2 MPOMOPIIMOHANIBHBIX OTpe3Kax 15 1 bubmmorexa [IOK
POTIOPH P ’ https://m.edsoo.ru/7f417e18
0J1I00HBIE TPEYTOTBHUKU
IImomans. Haxoxnenue
3 TJIOMIAIEH TPEYTOJILHUKOB U 14 1 bu6mmoreka [IOK
MHOTOYTOJIBHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau moto0HBIX GUryp
4 Teopema Iludaropa u nHauana 10 1 bu6mmoreka [JOK
TPUTOHOMETPUHN https://m.edsoo0.ru/7f417e18
VYTIIIBl B OKPY’KHOCTH.
Briicannbie 1 onucaHHbIe
5 YETHIPEX YT OJIbHUKU 13 1 bubamorexa [JOK
PEXYT ’ https://m.edsoo.ru/7f417e18
KacaTtenbHble K OKpY>KHOCTH.
Kacanue okpyxHocTe
6 [ToBTopenue, 06001IEeHNE 4 1 bu6moreka [IOK
3HAHUU https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB 68 5 0
1O IMPOI'PAMME
9 kaacc(684)
KonuuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB u Konrpoas | IlpakTn (undposbie)
/o TEM MpOorpamMmabl Bcecero HBIE yecKHue 06pa30BaTeJ1bHI)Ie
padoThI padoThI pecypchl
Tpuronomerpus. Teopemsl
1 KOCHHYCOB U CHHYCOB. PemieHue 16 1 bubmorexa LIOK
4 JCO8- https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[IpeoOGpazoBanue moa00wus.
2 Metpudeckrue COOTHOIIEHUS B 10 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bubnuorexa [IOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOPAMHATHI HA 9 1 bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2c
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HpaBI/IJ'IBHHe MHOTI'OYI'OJIbHUKHU.

5 JlnvHa OKPY>KHOCTH U TIIOMIA b 8 bubmmorexa [IOK
kpyra. BErucIeH e miomaneii https://m.edsoo.ru/7f41al2c
bubmuorexa [IOK
6 JBHIKCHIS TI10CKOCTH 6 https://m.edsog ru/7f4l1al2c
7 [ToBTOpenue, 06061ICHNE, 7 5 bubnmoreka [JOK
cucTeMaTH3aIus 3HaHuI https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB 68 6 0
1O ITPOI'PAMME
BepossTHOCTB M CTATHCTHKA
7 kaacc(344)
KonnuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB U Kourpoas | IlpakTn (uudposbie)
n/m| TeM NPOrpaMMbl Bceero HbIe yecKue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypcol
bu6nuorexa [IOK
! TpeCTaBICHHC AAHHEIX ! 2 https://m.edSO(I)l. ru/7f415fdc
bu6nmmoreka [IOK
2 OmnucarenbHast CTaTUCTHKA 8 1 httos://m.e dsogru 17£415Fdc
. bubnuorexa [IOK
3 CatyHaitas H3MEH'HBOCTE 6 L https://m.edsog ru/7f415fdc
bu6nuorexa [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsog ru/7f415fdc
5 BeposiTHOCTB M yacToTa 4 1 bu6nmorexa [IOK
CIIy4altHOTO COOBITHUS https://m.edsoo.ru/7f415fdc
6 O00011eHNEe, CUCTEMATH3AIMS 5 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YHACOB 34 5
I1O TTPOI'PAMME
8 kiacc(344)
KonnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u Koutpoas | IlpakTn (undposbie)
n/n TEM NPpOrpaMmal Bcero HbBIE qyecKue Oﬁpa30BaTeJII)HI)Ie
padoThI padoThI pecypchl
bub6mmoreka [IOK
! Hosroperte kypea 7 wiacca 4 https://m.edSO(])_.[ ru/7f417fb2
5 OnucarenpHasi CTaTUCTHKA. 4 bubmuorexa [IOK
PacceuBanue naHHbIX https://m.edsoo.ru/7f417fb2
bubmuorexa [IOK
3 Muoxectsa 4 https://m.edSO(])_.[ ru/7f417fb2
4 BeposiTHOCTB citydaiiHOTO 6 1 bubmmorexa [LIOK
cOOBITHS https://m.edsoo.ru/7f417fb2
5 Beenenue B Teoputo rpadoB 4 bubmuoreka [JOK
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https://m.edsoo.ru/7f417fb2
. but6mmoreka [IOK
6 Caysaitupie cobprma 8 https://m.edsoo.ru/7f417fb2
7 O06o001eHne, CHCTEeMAaTH3aIUs 4 bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB 34 1
I10O ITPOI'PAMME
9 kaacc(344)
Koau4vecTBo yacoB DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesoB U Ipaktn | (uudposbie)
KonTpoabu
n/n TeM NPOrpaMMBblI Bceero YyecKue o0pa3oBaTe/ibHbIE
ble padoThbI
padoTbI pecypchl
but6mmoreka [IOK
! Hosropere kypea 8 iuacca 4 https://m.edsoo.ru/7f41a302
Bbubmmoreka [JOK
2 DIEMCHTBI KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEpOSITHOCTh 4 bubmorera [JOK
p p https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
4 Herbrrarms beprysm 6 . https://m.edso0.ru/7f41a302
. bubmnorexa [JOK
S Crrysaiias BenninHa 6 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
1
6 Obobuene, KOHTPOI: 0 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB 34 5
I10 TTPOI'PAMME
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