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IHosicHuTeabHAs 3aMUCKa

Pabouas mporpamma yueOnoro mpeamera YI10.05.01, YI10.05.02, YI10.05.03 «Marematuka. Anredpa. ['eomer-
pus» g obydaromuxcs 5-9 KiraccoB, ocBamBaromux oOpaszoBatenbHbie mporpammbl CIIO B obmactu MCKycCTB, WHTE-
TPUPOBAHHBIX ¢ 00pa30BaTENLHBIMU MPOTPaMMaMK OCHOBHOTO OOILEro U CpeiHero odIuiero oopa3oBaHus MO CreHalb-
HocTsiM «VckyccTBo GaneTan, «MckyccTBO TaHIa»(II0 BUJaM) COCTaBJICHA B COOTBETCTBHHU C TpeOoBaHuAMHU Dexepaib-
HOTO TOCYJapCTBEHHOTO 00pa30oBaTEeNbHOTO CTaHIApPTa OCHOBHOTO OOIMIeTro 0oOpa3oBaHWsA, YTBEPKIAEHHOTO IMPUKA30M
Muno6nayku P® ot 17 nexabpst 2010 r. Ne1897 (B pen. [Ipukaza Munobpuayku Poccun ot 29.12.2014 1. Ne 1644), ¢
00pa3oBaTeIbHON MPOrpaMMoli OCHOBHOTO 001ero obpasosanust «I'umHazum uckycctB npu [nase PecryOnuku Komuy»
(manee — ['mmuazmm); ¢ yu€ToM mpuMepHOil mporpammbl «Marematnka. 5 — 9 kiacce» (IIpumepHBIe porpaMMBbl 1O
y4eOHBIM TpeaMeTaM. Martematuka. 5 — 9 kiaccel. 3-e m3manue. M.: Ilpocsemenue, 2011), Ha ocHOBe pabodmx Mpo-
rpaMM mo Matematuke Juis 5-6 kinaccoB k YMK H.A. Bunenkun u np. (PabGouas mporpamMma mo mMaTeMartuke. 5 Kiacc/
coct. B.. Axpemenkosa. — M.: BAKO, 2015. Pabouas mporpamma 1mmo marematuke. 6 kiacc/ coct. B.M. AxpemeHnkoBa. —
M.: BAKO, 2014) u pabounx mporpamMm Io ainredpe M reoMerpud s 7-9 KIAacCOB MPEeIMETHON JIMHUM YYEOHUKOB
I0O.H.MaxkapeiueBa u JL.C. AtanacsHa (AnreOpa. Paboume mporpammelr. IlpenMeTrnass nuHHA —y4eOHHKOB
10.H.MakapbrueBa u apyrux. 7-9 kiaccel: mocoOwe Juist yuurtesei oOmeoOpasosar. opranmzanui/ H.I'.Munmiok.-2-¢
u3n., nopab.-M.: IIpocBemenne, 2014. I'eomerpus. Pabouas nporpamma k yueOHuky JI.C. AtanacsHa u nmpyrux. 7- 9
KJIACCHI: Tocobue aiist yuureneit oomeoopasosar. opranuzanuii/ B.®.byTty308B.-3-¢ m3a., M.: [Ipocemenue, 2015).

MareMaTHKa SIBJISIETCS OJHUM W3 OCHOBHBIX CHCTEMOOOPa3yIOMIMX MpPEAMETOB IIKOJILHOTO oOpasoBaHus. Takoe
MECTO MaTEeMAaTHKH CPEIX HMIKOIBHBIX MPEAMETOB 00YCIOBIHBAET U €€ 0COOYIO POJIb C TOUKU 3PEHHSI BCECTOPOHHETO pa3-
BUTHS TMYHOCTH BOCIIUTAHHUKOB. B OCHOBE MOCTPOSHHS JAHHOTO Kypca JISXKHUT e TyMaHU3alud O0y4IeHHs, COOTBET-
CTBYIOIIAsi COBPEMEHHBIM MPEICTABICHUSAM O LENAX HIKOJIHHOTO 00pa30BaHMs U YAEJSIomas 0co00e BHUMAaHUE JTNIHO-
CTH BOCIIMTaHHWKA, €r0 MHTEpecaM M cocoOHOCTsIM. [IpeanaraeMblii Kypc MO3BOJISIET 00ecneunTh (POPMUPOBAHUE KaK
MPEeIMETHBIX, TaK U 00IIey4eOHBIX YMEHUHN 00yJaroNXcs, KOTOPhIe B JAIBHEHIIEM TO3BOIAT UM IIPUMEHSTH ITOTYYeH-
HBIC 3HAHUS U YMCHUS ISl pElICHHUsI COOCTBEHHBIX KM3HEHHBIX 3a/1a4. [Ipy 3TOM KOTHUTHUBHAS COCTABISIONIAs JAaHHOTO
Kypca MO3BOJISIeT 00eCTIeYnTh Kak TpeOyeMbli rocyIapCTBEHHBIM CTaHAAPTOM MaTeMaTHYECKOTO 00pa3oBaHUsl YPOBEHb
MaTeMaTHYECKOW MMOATOTOBKH, TaK U 00Jiee BHICOKHI YPOBEHbB, SBISIONIHICS JOCTATOYHBIM IS YTITyOJICHHOTO U3ydeHUS
mpenMera.

Jlannas pabouas mporpaMMa OpUEeHTHPOBAaHA Ha UCIOJIb30BaHKME yueOHMKa 10 MaTemaTrke 5-6 H.S. Bunenkuna u
Apyrux; ydebHuka no anredpe 7-9 FO.H. MaxkaperueBa n n1pyrux; yueOnuka rno reomerpun 7-9 JI.C. ATanacsHa u Ipyrux.

OOy4eHne MaTeMaTHKe B OCHOBHOM IIKOJI€ HAIIPABIIEHO HA JIOCTIKEHHUE CIETYIOIINX IeJei:

1) B HampaBJICHUH JTUYHOCTHOTO PA3BUTHS:

- opMupoOBaHHE MPECTABICHUI O MaTeMaTHKE KaK YacTH OOLIeYeIOBeYeCKON KYIbTYphl, O 3HAYUMOCTH MaTeMa-
TUKH B Pa3BUTHH IUBUIM3AIMHA U COBPEMEHHOTO OOIIECTBA;

- pa3BUTHE JIOTHYECKOTO U KPUTHUYECKOTO MBIIUICHUS, KyJIbTYPHI pe4H, CTIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEH-
Ty,

- (hopMUpPOBaHUE UHTEIUIEKTYAIBHON Y€CTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K MPEOOICHHUIO MBICTUTEIbHBIX
CTEPEOTHUIIOB, BRITEKAIOIINX W3 OOBIZICHHOTO OITBITA;

- BOCIIUTAHHE KAYECTB JTMYHOCTH, O0ECIECUNBAIOIINX COMUATBHYI0 MOOHIBHOCTD, CIIOCOOHOCTH MPUHUMATH CaMo-
CTOATENBHBIE PEIICHNUS;

- ¢opMuUpOBaHUE KAa4YEeCTB MBIILICHNU, HEOOXOIUMBIX IS aJalTaldd B COBPEMEHHOM HH(OPMAIIMOHHOM 0O0IIe-
CTBE;

- pPa3BUTHE HHTEPECA K MATEMATHIECKOMY TBOPUYECTBY U MaTEMAaTHIECKUX CIIOCOOHOCTEH;

2) B MeTanpeIMETHOM HaIPaBJICHUH:

- pa3BUTHE NPEACTABICHUI 0 MaTeMaTHKe Kak (popMe onMcaHus 1 METO/Ie TIO3HAHMS AEHCTBUTENBHOCTH, CO3/IaHUM
YCIIOBHH JIJIsl MPHOOPETEH NS IEPBOHAYATILHOTO OTIBITa MATEMATHIECKOTO MO/IEIIMPOBAHNS;

- opMupoBanre 00IKX CHOCOO UHTEIIEKTYaIbHOM e TEIbHOCTH XapaKTEPHBIX AJISl MATEMATUKU U SIBIISIOLIMXCSI
OCHOBOI1 MO3HABATENILHON KYJIbTYPBI, 3HAUUMOH JUIS PA3IMYHBIX Cep YeNOBeUECKON AeATeTbHOCTH;

3) B mpeAMETHOM HAIIPaBJICHUH:

- OBJIaJIcHHE MAaTEeMaTHUYECKUMH 3HAHUSMHA W YMEHHSAMU, HEOOXOIUMBIMH JIJIsl TIPOJIOJDKEHUST 00pa30BaHuUsl, U3yde-
HUS CMEXXHBIX TUCHUIUINH, IPUMEHEHUS B TOBCEAHEBHON JKU3HU;

- cozanue (hyHIaMeHTa JIjIsl MaTeMaTHIeCKOro pa3BUTHsL, (POPMUPOBAHUST MEXaHHU3MOB MBIIUICHUSI, XapaKTEePHBIX
JUISt MATEMATHIECKOH JIesITeIbHOCTH.

B cootBercTBun ¢ Konuenmuei pa3sutust Marematnieckoro oopasosanust B Poccuiickoit @enepanuu (yTB. pacno-
psoxenueM [lpaButensctBa PO ot 24 nexabps 2013 r. Ne 2506-p) maremarndeckoe 00pa3oBaHHE JOJHKHO:
® MPEeNOCTaBIATh KAKIOMY BOCIHMTAHHHKY BO3MOXKHOCTBH JOCTIDKEHHUS! YPOBHSI MareMaTHYeCKUX 3HaHUH, HEOOXOAH-

MOTO JUTSI TaTbHEHIIIeH YCIIeTHOM KI3H! B 00IIECTBE;
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e ofecreuuBaTh KaXI0ro 00y4yarollerocsi pa3BUBArOLICH NHTEIUIEKTYalbHONW JEATEIbHOCThIO Ha JOCTYIIHOM YPOBHE,
HCIIOJIB3YS MPUCYILIYIO MaTEMATHUKE KPACOTy U yBIIEKAaTEIbHOCTD;
®  IPeayCMOTPETh MOATOTOBKY OOyYarOIIMXCsl B COOTBETCTBHH C MX 3alIpOCAMH K YPOBHIO MOJATOTOBKH B cdepe mare-
MaTHYECKOT0 00pa30BaHMUs.
® MPEeIOCTaBUTH KKAOMY 00ydaromeMycsl He3aBUCHUMO OT MeCTa M YCIOBHI MPOXUBAaHUS BO3MOXKHOCTB JOCTHKCHUS
COOTBETCTBHUS JI00Or0 ypOBHS MOArOTOBKU C YUYETOM €r0 MHIMBHIYaJbHBIX IOTpeOHOCTEl u crocoOHOCTeH. Bos-
MO>KHOCTb JIOCTI)KEHHUSI HEOOXOJUMOTO YPOBHSI MaTeMaTHUECKOr0 00pa30BaHusl JOJKHA MOACPKUBATHCS MHIUBU-
Oyanu3anueil 00ydeHusl, HCI0Ib30BaHHEM DJIEKTPOHHOTO OOYUYEHHUS U JUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIO-
ruil.
e  HE IPENSITCTBOBATh MHAUBHUIYaIH3aLUuU 00yUeHHs U 3aKpbIBaTh BO3MOXKHOCTH MPOIOIDKEHNS 00pa3oBaHus Ha Ooiee
BBICOKOM YPOBHE MJIM W3MEHEHUS MPODUIIAL.
e  CTUMYJIMPOBaTh MHAWBUAYaJbHBIN MOAXOA M WHAWBUAYyalbHbIE (POPMBI pabOTHI C OTCTAIOIIMMHU OOYyYaIOIIUMHUCH,
MPEeX/Ie BCETO MPHUBJICKAs MIEAATOr0B C OOJIBIINM OMBITOM PaOOTHI.
B cootBerctBum ¢ [lonokeHneM o BHyTpeHHEH cuCTeMe OLIEHKU KadecTBa 00pa30BaHuUs HA YPOKaX OCYILECTBIIS-
I0TCS1 Takue (OPMbI KOHTPOJISL KaK: YCTHBIH OIPOC, MUCbMEHHAas paboTa, TECTUPOBAaHHUE, KOHTpOJIbHAs paboTa, TBOpUe-
ckas paboTa (oK, MUHU-TIPOCKT, WILTIOCTPATUBHO-HATIISIHBIA MaTepruan-MyJIbTUMEIUITHASL TIPE3CHTALIHS).
B I'mmuazum yueOnbIil npeamer «Matemartuka. Anrebpa. ['eoMeTpus CIIyKUT ONOPHBIM MTPEIMETOM IS H3yde-
HUS CMEXXHBIX TUCLUIUINH — SKOHOMHUKA, GU3UKa, XUMUs, TexHoorusa, napopmaruka u UKT, 6unonorus u ap.
Bepst BO BHUMaHWE «TyMaHHTapHBIA XapakTep» 00pa30BaTENbHOW OpraHU3aluu: OONBIIYIO 3arpy>KeHHOCTh JAeTel
Ha MPOTSHKEHUU Bcero ydeOHoro qHs (00meoOpa3oBaTebHbIE YPOKH, a TaK Ke 3aHITHS IO CIell. IpeaAMeTaM), X 00Jb-
LIYI0 KOHLEPTHYIO, BEICTABOYHYIO0, AKTEPCKYIO AEATENILHOCTD - IPOrpaMMa OPHEHTHPOBaHa Ha crieli(UKy JaHHOH oOpa-
30BaTeIbHOM OpraHu3aluy U MOAPa3yMeBaeT TaKhue CTpaTernyecKre HampaBlieHHs Kak: o0oraiieHue (MHTerpamnus), mpo-
OnemaTu3anms.
B pesynbraTe 0ocBOeHUS AUCHMIUIMHBL, OOYYaIOIIMNCS OCBAaMBAET CIECAYIOLINE O0IIe KOMIETCHINH:
OK 10. Hcmonb30BaTe B MpoQecCHOHATFHON AeSITETFHOCTH TNYHOCTHEIE, METAPEAMETHBIC, TIPEAMETHbIE Pe3yIIhb-
TaThl OCBOCHUS OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHusl.

Oo0mas xapakTepucTHKA y4eOHOr0 peaMeTa

MaremaTrueckoe 00pa3oBaHHE UTPAET BOKHYIO POJb Kak B MPAaKTUYECKOW, TaK U B JYXOBHOH XKHM3HM 0OIIEeCTBa.
[TpakTHdeckast CTOpOHa MaTEMaTH4YECKOro 00pa30BaHUs CBsA3aHA ¢ (hopMHUPOBaHMEM CIIOCOOOB NEATEILHOCTH, JyXOBHAsS
— C MHTEJUIEKTyaJbHbIM Pa3BUTHEM YeJIOBEKa, ((OPMUPOBAHNEM XapaKTepa U OOMIEH KyJIbTYypHI.

[IpakTryeckas MoJe3HOCTh MaTEMAaTUKU 00YCJIOBJIEHA TEM, UTO €€ MPEIMETOM SBIAIOTCS (yHIaMEHTaJIbHbBIE CTPYK-
TYpBI pealbHOrO MHUpA: MPOCTPAHCTBEHHBIE ()OPMBI M KOJMYECTBEHHBIE OTHOIIEHHSI — OT MPOCTEHINNX, YCBAUBAEMBIX B
HETIOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOJUMBIX Ul Pa3BUTHS HAYUHBIX U TEXHOJIOTMYECKHUX HJIIEH.
be3 KOHKpETHBIX MaTeMaTH4YEeCKUX 3HAHUM 3aTPyJHEHO NMOHMMAaHWE NPUHIMIIOB YCTPOICTBA M HCIIOIB30BAaHUS COBpE-
MEHHOM TEXHUKH, BOCIPUSATHE U WHTEPIPETAIUS PAa3HOOOPA3HOW COIMATbHOM, IKOHOMUYECKOW, MOTUTHIECKOH HHPOP-
Manuu, ManodddekTuBHa TOBCeIHEBHAS MPaKTHUeCKas ACATENFHOCTh. KakoMy 4eioBeKy B CBOEH YKU3HH TPUXOUTCS
BBIMOJIHATH JI0CTaTOYHO CJIOKHBIE PAacdeThl, HAXOAUTh B CIIPABOYHHUKAX HY)KHBIE (POPMYJIBI M MPUMEHSTH MX, BIaJETh
MPaKTUIECKUMH MPHEeMaMHi T€OMETPUIECKUX U3MEPEHUH U MOCTPOCHUH, YNTATh HHPOPMAIIUIO, IPEJICTABICHHYIO B BHILY
TaOJNII, AUarpamMM, TpaQuKOB, TOHUMATh BEPOSITHOCTHBIM XapakTep CIyYaiiHbIX COOBITHIA, COCTABIISATh HECIIOKHBIE AJIrO-
PUTMBI U JIp.

be3 0a30Boi MaTeMaTH4ecKoil MOArOTOBKM HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM uenoBekoM. B ['mmHa-
3UM MaTeMaTHKa CIIY)KUT OIOPHBIM MPEIMETOM ISl M3YUEHHsI CMEXHBIX JUCIUIUINH. B TOCIEIIKONbHON KU3HU peab-
HOW He0OXOAMMOCTBIO B HAIlIM JTHU SIBJISETCSI HEMPEPBIBHOE 00pa3oBaHue, YTO TpeOyeT MOIHOLEHHON 0a30Boii 00meos-
pa3oBaTesIbHON MOATOTOBKH, B TOM YHUCIIE M MaTeMaTHueckol. M HakoHel, Bce OoJblIe CIeNnalIbHOCTEH, TIe HEe00X0 UM
BBICOKHI YPOBEHb 00pa30BaHU, CBA3aHO C HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHK{ (IKOHOMHKa, Om3Hec, (hu-
HaHCHI, (U3NKA, XUMUS, TEXHUKA, HHPOPMATUKA, OMOJIOTHS, TICHXOJOTHS | Jp.). TakuMm 00pa3oM, paciiupsieTcs Kpyr
LIKOJIBHUKOB, JUIsl KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM.

J1Jis 5KM3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBJISIETCSl JOPMUPOBAHKE MATEMATHYECKOrO CTHIISI MBIITICHUSI, TIPO-
SIBIISIOIETOCS] B OTPEeNICHHBIX YMCTBEHHBIX HAaBBIKax. B mporiecce MaTeMaTHIeCKOM JESITEIHbHOCTH B apCEeHAN MPHUEMOB
U METO/IOB Y€JIOBEYECKOr0 MBIIUIEHHUS] ECTECTBEHHBIM 00pa30M BKJIIOUAIOTCS MHAYKLUS U ASAYKLHs, 00001IIeHne U KOH-
KpeTH3alusl, aHaJu3 U CUHTE3, KIacCU(PUKALUI U cUCTeMaTH3anus, abcTparupoBanue U aHanorus. OObeKTbl MaTeMaTH-
YeCKUX yMO3aKIIIOUEHUH M MpaBMiia UX KOHCTPYHPOBAHHUSA BCKPBIBAIOT MEXAaHU3M JIOTHYECKUX MOCTPOCHUH, BHIPaOaThI-
BalOT YMEHHS (POPMYIHPOBaTh, 00OCHOBBIBATH U IOKA3bIBATh CY>KACHUS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIILIJICHHE.
Benymas ponb npuHaIeKUT MaTeMaTHKE B GOPMUPOBAHUH aJTOPUTMUYECKOTO MBIIIUICHHUSI U BOCIIUTAHUN YMEHUH JIeH-
CTBOBaTh 110 3aJlaHHOMY aJrOPUTMY U KOHCTPYHpOBaTh HOBbIE. B Xoze peleHus 3a1ad — OCHOBHOM yueOHOU JesiTelb-
HOCTH Ha YPOKax MaTeMaTHUKH — Pa3BUBAIOTCSI TBOPUECKAs U IPUKIIAJHAS CTOPOHBI MBIIUICHHUS.
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OOyueHne MareMaTuKe JaeT BO3MOKHOCTb Pa3BUBaTh y 00YYAIOIIUXCSl TOUYHYIO, SKOHOMHYIO U HHPOPMATHBHYIO
peub, yMEHHE OTOMpATh HanOO0JIee MOAXOIAIINE A3bIKOBBIC (B YaCTHOCTH, CUMBOJIMYECKUE, rpaHuecKue) CpeICTRa.

Maremartnueckoe 0Opa3oBaHIe BHOCUT CBOW BKIIaj B (hOpMUpOBaHKE OOMIEH KyIbTyphl YenoBeka. Heobxomumeim
KOMIIOHEHTOM OOIIEi KyJIbTYpbl B COBPEMEHHOM TOJIKOBaHMU SIBIISIETCS OOIEe 3HAKOMCTBO C METOJAMH O3HAHHS
JeHCTBUTEIBHOCTH, IPEACTABICHUE O TIPEIMETE U METOAEC MaTEMAaTHUKH, €T0 OTIUYHUSI OT METOAOB €CTECTBEHHBIX U T'Y-
MaHUTApHBIX HaYK, 00 0COOEHHOCTSX MMPUMEHEHHUST MATEeMaTHUKH ISl PEIIeHUS HAyYHBIX W MPUKIAIHBIX 33]1a4.

WzyueHne MaTeMaTHKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEIOBEKa, TOHUMAHHIO KPACOTHI U M3SIIIECTBA
MaTeMaTHYECKHX PacCyKICHUH, BOCIIPUATHIO TECOMETPHUECKIX (POPM, YCBOCHUIO HJeH CUMMETPHUH.

Hcropus pa3BUTHS MaTeMaTHIECKOTO 3HAHUS /1ae€T BO3MOXXHOCTH TIOMOJIHUTH 3arac UCTOPUKO-HAYYHBIX 3HAHUN
IIKOJIFHUKOB, C(POPMHUPOBATH y HUX IMPEJICTABICHUS O MaTEMAaTHKe KaK YacTH OOIIedernoBeYecKO KyIbTyphl. 3HAKOM-
CTBO C OCHOBHBIMH MCTOPHUYECKHMMH BEXaMH BO3HHKHOBEHHUS M PAa3BUTHUSI MATEMaTHUYECKOW HAyKH, C HCTOPHEH BEITHMKUX
OTKPBITHI, IMEHAMH JIFOJIEH, TBOPUBIINX HAYKy, TOJDKHO BOWTH B HHTEJUIEKTYyaFHBIA Oarak KakJoro KyJbTypHOTO de-
JIOBEKa.

[NonsTritHas 6a3za W cojep)kaHUEe Kypca OCHOBaHBI Ha TOJIOKEHHSX HOPMATHBHO-TIPABOBBIX akTOB Poccuiickoit
denepanuu, B TOM YHCIE:

TpeOoBarmsax K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHONW MPOTpPaMMBI OCHOBHOTO OOIIETo
oOpa3oBanus, peAcTaBieHHON B DenepaabHOM TOCYIapCTBEHHOM CTaHIApTE OCHOBHOTO O0IIeTro 00pa3oBaHMUs;

KOHHCHHI/II/I AYXOBHO-HPABCTBCHHOI'O pa3BUTHUA U BOCIIUTAHUSA JIUYHOCTHU I'paKaAaHNHA,

®enepansHoM 3akoHe «O0 oOpa3oBannu B Poccuiickoit @enepanuny;

[Mucemo Pocobpranzopa ot 13.11.2014 N 02-718 "O npoenennu ' A-11 B 2015 roxy.

Onucanue MecTa y4eOHOro mpeaMeTa B y4eOHOM IUIaHe

B coorBercTBUU ¢ TpeboBanusMu DelepanbHOTO roCyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa OCHOBHOTO
obmiero oopazoBanus npeamer «MaremaTuka. Anredpa. ['eomeTpus» u3ydaercs ¢ 5-ro mo 9-it kjacc B BUAE CIETYIOIINX
y4eOHBIX KypcoB: 5—6 kiacc — «Matematuka», 7-9 kiacc — «Anreopa» u «I'eomerpus». OO0IIee KOJINIECTBO YPOKOB B
Hezemo ¢ 5 o 9 kiace cocrapiseT 25 yacoB (5—6 kiace — o 5 yacoB B Heelnto, 7-9 kiacc — anredpa mo 3 Jaca B Hefle-
JI0, TEOMETPHS — TI0 2 Yaca B HeJIeJr0. ), BCero 875 Jacos.

B 'mMHa3uu Ha ypoBHE OCHOBHOTO 00IIIero o0pa3oBaHus HAa M3yYeHHE MaTeMaTHKH B 5-9 Kiaccax OTBOAMTCS I10
5 vac B Hepento — 875 yacoB. B 8-bix kiaccax u3 pacuéra 36 yueOHbIX Henmenb — 180 vacoB, B 9-bIX Kiiaccax M3 pacuéra
34 yuebnbie Henenu — 170 gacos.

KonmuecTBO 4acoB BBIENIEHHBIX Ha PeaH3alfio MPAKTUYECKOW YaCTH MPOTrPaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHMsI YKa3aHO B TEMAaTHYECKOM IUTaHWpoBaHuU. [IpakTudeckue pabOThl HANPaBJICHBl HA YMEHHE MPUMEHSTh Ma-
TEMATUYCCKUEC 3HAHUS B HpaKTH‘-IeCKOﬁ JACATECIBbHOCTHU U HOBCCILHGBHOfI KHU3HU

YueOnsrii mpenmer «MaTtemarnka. Anredpa .I'eomeTpus» BXOIUT B 00pa3oBaTenbHyto 001acTh « ToyHbIe HAYKN
W pa3OuT Ha paznensl: «ApudmeTnray, «Anredpay, «DyHkuuny, «I'eomerpus», «BeposSTHOCTh U cTaTUCTHKAY, «JIoruka
W MHOXeECTBa», «MaTeMaTHKa B HICTOPHUYECKOM pa3BUTHI». CollepKaHne KaK0T0 U3 STHX Pa3eloOB pa3BopauuBacTCs B
COJIEPIKATENILHO-METOTMIECKYIO JIMHHIO, MIPOHU3BIBAIONIYI0 BCE OCHOBHBIE Pa3JeNbl COJEPKAHHUS MAaTEMaTHIECKOTO 00-
pa3oBaHUs HAa JaHHOU CTyNeHH 00y4eHns. B OCHOBHOI IIKOIIEe M3ydYaroTCs ClIeaylolue npeaMeTs: «Marematukay (V-VI
kiaccol), «Anredpa» (VII-IX knacewr) u «'eomerpus» (VII-IX kmaccsr).



JIMuHOCTHBIE, MeTaNIpeIMETHBIE U NPeIMEeTHbIE Pe3yJIbTAThI

M3y4eHne MaTeMaTHKH Ha YPOBHE OCHOBHOTO OOIEro 00pa30BaHHs TaeT BO3MOXKHOCTh OOYYAOIIUMCS JOCTHYD
CIICIYIOIINX PE3yIbTATOB PA3BUTHS:

JINYHOCTHBIE YHHBEPCAJIbHbIE YueOHbIe IeicTBHS

Y evinycknuxa 6yoym cgpopmuposatvi:

® IIpe/ICTaBICHHE O 3HAYCHUHM MAaTEeMATHKH B TIOBCEHEBHOMN KU3HH YETIOBEKA;

® OCHOBBI TIPEJICTABIICHHUI O CONMABHBIX, KYIBTYPHBIX H HCTOPHUYCCKHUX (DAKTOpPax CTAHOBICHHS MAaTEMaTHUYCCKON
HAyKH;

® IPS/ICTABJICHHE O MaTeMaTHKe KaK 4YacTh OOIIEYeIOBEYECKON KyJIbTYyphl, YHHUBEPCATLHOM SsI3bIKE HAYKH,
MO3BOJISIONIEM OMUCHIBATh U M3YYaTh PEaIbHBIC MPOIECCHI U SIBICHHUS;

® OCHOBBI COITUAJIBHO-KPUTHIECKOTO MBIIIJICHHUS, OPHUEHTAIUSI B OCOOCHHOCTSIX COIMAJbHBIX OTHONICHUH |
B3aHMOJCHCTBUIM;

® YMEHHE CTPOUTH KU3HCHHBIC TUIAHBI C YY4ETOM KOHKPETHBIX SKOHOMHUYECKUX YCIOBHH.

Boinycknuk noyuum 603moxucHoCms 0Jisk (hopMUPOBanUs.

® MOTPEOHOCTH PA3BUTHS JIOTHUECKOTO M MATEMATHUYECKOTO MBIIUICHHUS, MATEMAaTHIECKON HHTYHUIINH;

® YMEHUS TIOCTPOSHHUS MAaTEMaTHYECKON MOJIENIH M BRICTPaWBaHHS MAaTEMaTHUCCKHUX PACCyIKICHUIA,

® YMEHUS IPUMEHATh MAaTEMAaTHUECKUE 3HAHWS TIPU PEIICHHH PA3IHYHBIX 337a4 M OLIEHUBATH TTOTyUEHHbIE
PE3yJIbTATHI;

Memanpeomemnsimu pe3ynbTaTaMyd U3y4YeHHS Kypca «MaTemaTnkay sBiseTcss (OpMHUpOBaHHE YHHBEPCATBHBIX
yueOHbIx nercTBuit (YVY /).

Pezynamuenvie YY/I:

— CaMOCTOSITeIbHO OOHApyXMBaThb U (HOPMYJIMPOBATH NPOOJEMY B KJIACCHOW W HWHIWBUIYAIbHOW yueOHOMN
JeSITebHOCTH;

— BBLIBHTaTh BEPCHH PEUICHUS MPOOJEeMBbI, 0CO3HABATH KOHEYHBIH pe3yNbTaT, BEIOMPATh CPEICTBA JOCTHIKECHUS
LEJIH U3 MPEeI0KEHHBIX WK UX UCKATh CAMOCTOSTENBHO;

— COCTaBJISITH (MHIWBUAYAIbHO U B TPYIIIE) IIaH PEIISHUS MPOOIeMbl (BBITIOTHEHUS TIPOEKTA);

— o0upaTh K KaKIoU mpodieme (3a1ade) aJIekKBaTHYIO €l TEOPETHYECKYFO MOJIETIh;

— paboTast 1o MpeUI0KEHHOMY WJIM CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHy, UCIIOJIb30BaTh HAPSAY C OCHOBHBIMHU
Y JIONIOJTHUTENIFHBIE CPEeICTBA (CIIpaBOYHAs JINTEPATYpa, CIOKHBIE TIPUOOPHI, KOMITHIOTED);

— TIAHUPOBATH CBOIO WHAMBHYaITBHYI0 00pa30BaTEIbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOSITEIFHO COCTaBJICHHOMY IUIaHY, CBEPSSICh C HUM M C IENBI0 AESITEIbHOCTH, UCTIPABIISL
OIIUOKY, UCTIOJIB3Ys CAMOCTOATEIILHO MMO00paHHbIe cpecTBa (B TOM uncie u HTepHeT);

— CBOOOJTHO TTOJTL30BAThCS BHIPAOOTAHHBIMH KPUTEPUSMH OIIEHKH M CAMOOIIEHKH, UCXOIS U3 TN U UMEIOIITHXCS
KPUTEPUEB, pa3indas pe3yJbTaT U CIIOCOOBI ACHCTBU;

— B X0/l TIPEJCTABIICHHUS POEKTA aBaTh OLIEHKY €ro pe3yiIbTaTam;

— CaMOCTOATEHHO OCO3HABATH ITPHUUYMHBI CBOETO yCIIeXa WM HEeyCleXa U HaXOAUTh CIIOCOOBI BRIXOA U3 CUTYyaIluu
HEycIiexa,

— YMETb OLIEHUTH CTENEHb YCIEIIHOCTH CBOEH MHANBUIYaJIHLHON 00pa30BaTENbHOM EATENbHOCTH;

— JaBaTh OIIEHKY CBOHMM JIMYHOCTHBIM KauecTBaM M 4epTaM XapakTepa («KaKoB 5»), ONpeNessITh HaIpaBiIeHUS
CBOETO Pa3BUTHS («KAKUM S XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJ0 CHEIATHY).

Iloznagamenvnvie YY/I:

— aHANIM3UPOBATh, CPABHUBATH, KIIACCU(UIIMPOBATH H 0000IIATh (aKTHI U SBJICHUS;

— OCYIIECTBJIATh CPAaBHEHHE, CEPUAITUIO U KIacCU(DUKAIINIO, CAMOCTOSITEILHO BEIOUPAst OCHOBAHUS U KPUTEPHUH IS
YKa3aHHBIX JIOTUMECKHX OIEpallfif; CTPOUTh KIACCU(PUKAIUIO IyTEM JITUXOTOMHUYECKOTO JIeNeHUs (HAa OCHOBE
OTPHUIIAHHSA);

— CTPOWTH JIOTHYECKH OOOCHOBaHHOE pPAaCCY)XKICHHE, BKJIOUYAIOIIEE YCTAHOBICHHE HPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

— CO3/1aBaTh MaTeMaTHIECKNE MOJIENH;

— COCTaBJIATH TE3UCHI, PA3NIMYHBIC BUBI IUTAHOB (TPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOpa3oBbiBaTh HHOOPMAIIUIO H3
OJTHOTO BHJIA B IPYTrOH (TaOIHUIy B TEKCT, TUArpaMMy | IIp.);

— BEIYHUTHIBATH BCE YPOBHU TEKCTOBOM MH(POPMAIIUH.

— YMETh OIpENeNiATh BO3MOXXKHBIE HCTOYHHUKH HEOOXOIWMBIX CBEJICHUH, MPOW3BOJMTHL TNOWUCK HH(OpMaIuwy,
aHAJIN3UPOBAThH U OLIEHUBATH €€ JOCTOBEPHOCTD.

— TMOHWMAs TIO3WIIMI0 JPYTrOoro YeNOBEeKa, Pa3ii4yaTh B €r0 pPeYd: MHEHHE (TOUYKY 3pPEHHS), JTOKA3aTeIbCTBO
(aprymeHTHI), (paKThI; THIIOTE3bI, AKCHOMBI, TEOPUH. JIJIsl ITOTO CAMOCTOSITENEHO HCIOJIh30BATh PA3THYHbBIC BUJIBI UTCHUS
(u3yuaro1iee, MPOCMOTPOBOE, 03HAKOMHUTEIBHOE, IOMCKOBOE), IPUEMBI CITyILIAHHUS.
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— camMOMy CO3/1aBaTh HWCTOYHUKM WHGOPMAIMM pA3HOTO THUMA W JUIsl Pa3HBIX ayJAuTOpUH, COOIIOIATH
WHPOPMAITMOHHYIO TUTHEHY ¥ MTpaBuiIa UHPOPMAITMOHHOM 0e3011aCHOCTH;

— yYMETh HWCIOJBH30BaTh KOMITBIOTEPHBIE W KOMMYHHKAIIMOHHBIE TEXHOJOTHH KaK WHCTPYMEHT ISl JTOCTIDKEHUS
CBOMX IIeJiel. YMETh BHIOMpATh aJIeKBaTHBIC 33]]a4€ HHCTPYMEHTAIBHBIC TPOrpaMMHO-aapaTHbIE CPEACTBA U CEPBUCHL.

Kommynuxkamuenvie YY/I:

— CaMOCTOATEIHHO OPTaHU30BBIBATH YUeOHOE B3aMMOJICHCTBHE B TPYTINE (OMPEAENATh OOIIHE TENH,
JIOTOBApUBATKLCS IPYT C APYTOM H T.1I.);

— OTCTauBas CBOIO TOYKY 3PEHUS, IPUBOJIUTH ApPTYMEHTEHI, TOATBEPKIas UX (haKTaMH;

— B IUCKYCCHH YMETh BEIIBUHYTh KOHTPAPTYMEHTHI;

— YUUTHCSI KPUTHYIHO OTHOCHTHCS K CBOEMY MHEHHIO, C IOCTOWHCTBOM MIPU3HABATH OMTHOOYHOCTH CBOETO MHEHUS
(ecyi OHO TAaKOBO) ¥ KOPPEKTUPOBATH €T0;

— TIOHUMas TIO3UIINIO APYTOTO, PA3IMYaTh B €ro pedr: MHEHHE (TOYKY 3pPEHHs), OKa3aTeIbCTBO (apTryMEHTHI),
(haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— YMETh B3IISHYTh HA CUTYAIMIO C WHOW TTO3UIIMH U JIOTOBAPUBATHCS C JIFOBMU UHBIX TIO3HIINH.

I[IpenMeTHBIME pPe3yabTATAMU U3YYCHUS NpeaMeTa «MaTeMaThKay SBISIOTCS CIASAYIONINE YMEHUS.

5-6 ki1acc (MaTeMaTHKA)

IIpeameTHast 00J1acTh «KApU(pPMeETHKA»:

e  BBINOJHATE YCTHO apU(METHUECKUE ACHCTBUSA: CIOXKECHUE U BHIUUTAHUE ABY3HAUHBIX YHCEN U JECSATUYHBIX ApoOei
C IByMS 3HaKaMH; YMHOK€HHE OJHO3HAYHBIX YHCEN, OJJHO3HAUYHOIO Ha JIBy3HAYHOE YHMCIIO; JIeJIeHHE Ha OJHO3HAY-
HOE€ YMCIIO, IECITUYHOW APOOH C OBYMS 3HAKaMH Ha OZHO3HAYHOE YMCIIO; apH(MeTHUecKHe Oomepauu ¢ OOBIKHO-
BEHHBIMH JPOOSMH C OJHO3HAYHBIM YUCIUTEIEM U 3HAMEHATEIIEM;

e [lepexoauTh OT OAHOM (POPMBI 3aNKCH YUCEN K IPYTOH, IPEACTABIATh JECATUUHYIO IpoOb B BUE OOBIKHOBEHHOU U
B IIPOCTEHIINX CIy4asx O6BIKHOB€HHy}O B BHUJC JACCSITUYHOM, IPOLICHTHI — B BUAC APOOH U Ilp06b - B BHJIE IPOLIEH-
TOB;

Haxoauth 3HaueHMs YUCIIOBBIX BBIPAKEHHM, COJICPIKAIIUX LIEIIbIC YHUCIIA U ACCATUIHBIC IPOOH;

o BrimonaaTs apI/I(i)MeTI/I‘-ICCKI/Ie I[GflCTBHH C pallMOHAJIbHBIMU YUCJIaMU, HAXOJUTH 3HAYCHUC YHCJIOBBIX BI)Ipa)KCHI/II\/'I
(mensIx 1 IPOOHBIX);

e  OKpyIJATh LeJbIe U IECITUYHbIC APOOH, BBIIIOIHITH OLIEHKY YHCIIOBBIX BBIPOKEHHM;

e [losp30BaTbCsl OCHOBHBIMU €IMHUIAMH JUIMHBI, MacChl, BpEMEHH, CKOPOCTH, IUIOMAA1, 00beMa; MePEeBOAUTh OJHU
€IMHULIBI U3MEPEHUS B IPYTHE,

e Pemarb TEKCTOBBIE 33Jja4H, B TOM YUCIIC, CBSI3aHHBIE C OTHOILEHUSAMHU U C IPONOPLHOHATLHOCTBIO BETUYMH, IpOOs-
MU U IIPOLICHTaAMH.

Hcnonvzoeams npuobpemennvie 3HAGHUA U YMEHUA 8 NPAKMUYECKOU 0eAMENIbHOCHU U NOGCEOHEBHOUL HCUHU ONA:

e PemieHns: HECTIOXKHBIX MPAKTHUECKUX PACUETHBIX 3a[a4, B TOM YHCIIE C UCIIOIb30BaHUEM IIPH HEOOXOIUMOCTH CIIpa-
BOYHBIX MaTepHAJIOB, KAJIbKYJISITOPA;

e  VYCTHOU NPUKUIKHU U OLIEHKH PE3YJIbTaTa BBIYHCICHUH;

e llHTepnperauuu pe3yabTaTOB PELICHHUA 337ad C YyUYE€TOM OIPaHHYEHH, CBA3aHHBIX C peaJbHBIMH CBOMCTBAMH pac-
CMaTpUBACMBbIX MTPOLIECCOB U SIBIICHUM.

IIpeameTHast 001acTh «AJredpax»:

e [lepeBoauTh ycIOBHS 33/]a4l HA MAaTEMaTHUECKUHN S3BIK;

° Ucnonp3oBaTh METOAbI pa6OTI)I C HpOCTefIHIPIMPI MAaTEMATHYCCKUMH MOJCIIAMU,

o OCyH_IeCTBJBITB B BBIPpaXXCHHUAX U Q)opMynax YKCJIIOBBIC MOACTAHOBKHA M BBITIOJIHATH COOTBETCTBYIOIINUE BEIYUCIICHUS,

o Onpez[enﬂn, KOOpAWHATbl TOYKU U 1/1306pa>1<aT1) qyuciia TOYKaMH1 Ha KOOp)IHH&THOfI HpSIMOﬁ 1 Ha KOOPpAWHATHOM JIy-
qe;

e CocraBnsaTh OyKBEHHBIC BBIPKEHHA U (POPMYIIBI 110 YCJIOBHSM 3ajad; OCYLIECTBIATh B BRIPAKEHHUAX M (HOopMyax
YHCJIOBBIC IMTOJACTAHOBKHU U BBITIOJIHATH COOTBETCTBYIOIIUE BBIYUCIICHUA,

e Pemath TEKCTOBBIE 33/1a4H AITreOpPandecKuM METOIOM.

Hcnonvsoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUUECCKOU 0eAMEeIbHOCIU U NO6CEOHEBHOL HCUHU ONIA:

e BrmonHeHus pacueToB 1O (GOpPMYyJIaM, COCTABICHUS (POPMYJI, BBIPAXKAIONINX 3aBUCHMOCTH MEXIy peallbHBIMH Be-
JUYHHAMU.

IIpenmeTnas obaacTh «I'eoMeTpusi»:

e [lonmp30BaThCs FEOMETPUUECKUM SI3BIKOM IS OIMCAHUS IPEAMETOB OKPYIKAIOIIETO MUPA;

e Pacno3naBaTh 1 H300pakaTh TeOMETPUUECKUE (PUTYPHI, pa3InyaTh UX B3aUMHOE PACIOI0KEHHUE;

e 1I300paxxaTh reoMeTpruUecKUe PUTYpPBI, paclo3HaBaTh Ha YEPTEkax, MOJEIAX U B OKpYKatolleld 00CTaHOBKE OCHOB-
HBbI€ IIPOCTPAHCTBEHHBIE TEJIA;

e B npocTeinux ciaydasx CTpOUTh pa3BEPTKU IPOCTPAHCTBEHHBIX TeEJl;
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e  BrruucisiTh MIOMIAIU, IEPUMETPHI, 00hEMbI TPOCTEHIITNX TEOMETPUIECKUX GUTYp (Tel) 1Mo GopMymaM.
Hcnonvzoeams npuodpemennvie 3HaGHUA U YMEHUA 8 RPAKMUYECKOU 0eAMEIbHOCHU U NOGCEOHEBHOU HCUHU ONA:

e PemieHns HECTOXKHBIX T€OMETPHUYECKHUX 337a4, CBA3AHHBIX C HAXOXKICHHEM H3yYCHHBIX T€OMETPUYECKUX BEIWYMH

(ucmonp3ys Mpu HEOOXOANMOCTH CIIPABOYHHUKH U TEXHUYECKHE CPEJICTBA);
e [locTpoeHuii reOMETpUYECKUMHU HHCTPYMEHTaMH (JIMHEHKa, YrOJIbHUK, IUPKYJb, TPAHCIIOPTHD).
7-9 knace (Anreopa)

1. ymenue paboTaTh ¢ MaTEMAaTHUYECKUM TEKCTOM (CTPYKTYpUpPOBaHUE, U3BJICUCHHUE HEOOXOAMMON HH(POPMAIIHH ), TOUHO
W IPaMOTHO BBIPaXaTh CBOM MBICIH B YCTHOM M MUCBMEHHOHN pedH, MPUMEHsSI MAaTEMaTHIECKyI0 TEPMHUHOJIOTHIO U CHM-
BOJIMKY, HCIIONB30BaTh Pa3W4YHbIE SI3BIKM MaTeMAaTHKH (CIOBECHBIN, CHMBOJIHYECKUH, TpadUdecKuii), 0OOCHOBHIBATH
CYXJIEHHS, TPOBOAUTH KIIACCU(UKAINIO, JOKA3bIBATH MATEMATUICCKUE YTBEPIKICHUS;

2. BnageHue 06a30BBIM MOHATHHHBIM allapaToM: UMETh MPEJCTaBICHUE O YHCIIe, BIaJCHUE CHMBOJIBHBIM SI3BIKOM anreo-
PBL, 3HaHUE HIIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBUCUMOCTEH, (JOPMHUPOBAHHE MPEICTABICHUNH O CTATUCTHYECKUX 3aKO-
HOMEPHOCTSIX B PeallbHOM MHpPE U O Pa3IUYHBIX CITOCO0aX WX M3ydeHHs, 00 0COOCHHOCTSX BHIBOJOB M IPOTHO30B, HOCS-
IIMX BEPOSTHOCTHBINH XapaKTep;

3. yMEHHE BHINOJNHATH anreOpamdecKkue MpPeoOpa3oBaHUsl PAIlMOHATBHBIX BBIPAKECHUN, MPUMEHSTh WX IS PEUICHHS
y4eOHBIX MAaTEMaTHYECKUX 3a/1a4 U 33a]]a4, BO3HUKAIOIINX B CMEKHBIX YYEOHBIX IMPEIMETaX;

4. yMeHHe TIO0Nb30BaThCs MaTeMaTHUECKUMH (POPMYJIaMH H CAMOCTOSATEIILHO COCTABIATH (DOPMYJIIBI 3aBHCUMOCTEN MEXK-
Aoy BCJIMYUWHAMH Ha OCHOBE 0606IIIGHI/I$1 YaCTHBIX CJIy4acB U SKCIICPUMCHTA,

5. yMeHHe peliaTh JUHEeHHBIC YPaBHEHUS U HEPABEHCTBA, 4 TaKXKe MPUBOJAUMBIE K HUM ypaBHEHUS, HEPaBEHCTBA, CHUCTe-
MBI, IPUMCHATDH rpaq)w{ecm/le MMPEACTaBJICHUA I PCHIICHUA U UCCIICAOBAHUA ypaBHCHPIfI, HEPABCHCTB, CUCTEM; IIPUMEC-
HATH NOJIYYCHHBIC YMCHUA NJIA PCHICHUA 3a/1a4 U3 MaTCMAaTHUKU, CMCKHBIX IMTPEAMETOB, IIPAKTHUKHU,

6. oBmangeHne cucTeMol (YHKIIMOHAIBHBIX TOHATHH, (PYHKIIMOHAIHHBIM S3bIKOM W CHMBOJHMKOW, YMEHHE CTPOUTH Tpa-
¢vkn QyHKIWH, OMCHIBATH UX CBOWCTBA, UCTIOIB30BaTh (DYHKIIHMOHATBHO-TpadnIecKie MpeACTaBICHHS IS ONMCAHUS U
aHaJM3a MaTeMaTHUECKHX 3a/1a4 U peallbHbIX 3aBUCHMOCTEI;

7. OBJIAICHUC OCHOBHBIMH CHOCO63MI/I MNpEACTaBJICHUA W aHA/IM3a CTATUCTUYCCKUX NAaHHBIX; YMCHHUC PCIIATh 3aJJa4u Ha
HaX0XJICHUE YaCTOTHI U BEPOSTHOCTH CITyJaiHBIX COOBITHIA;

8. yMeHue MpUMEHSTh N3yUeHHBIE TIOHSITHUS, Pe3yIbTaThl 1 METOABI IPH PELICHUH 3a/1a4 U3 Pa3InYHbIX Pa3/IeioB Kypca,
B TOM 4HMCJIC 3a/la4, HC CBOAAIIMNXCA K HEITOCPEACTBECHHOMY NTPUMCHCHNIO N3BECTHBIX AJITOPHUTMOB.

7-9 kaacc (I'eomeTpus)

1. OBnanenue 0a30BBIM MOHATHWHBIM alllapaToM IO OCHOBHBIM pa3fieliaM COJIEpKaHMs;, IpeACcTaBleHne 00 OCHOBHBIX
M3yYaeMbIX MOHATHAX (YUCIO, TeoMeTpuueckas (purypa) Kak BaKHEHIIMX MaTEeMaTHUECKUX MOJIEINSX, MO3BOJISIONINX
OIHCHIBATh U U3y4aTh pPeabHbIE MPOILIECCHI U SBJICHUS;

2. YMmeHne paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, M3BJIEKATh HEOOXOMUMYIO MH()OPMAIINIO), TOYHO H
I'paMOTHO BbIpaXaTb CBOU MBICIIU B YCTHOﬁ U TIMCHbMEHHOM peun C NPUMCHCHUEM MaTeMaTHYEeCKON TEPMUHOJIOTUU U
CHUMBOJIMKH, UCTIOJIB30BATh PA3JIMYHBIC A3BIKM MAaTCMAaTUKHU, ITPOBOJUTH KJ'IaCCI/I(i)I/IKaIH/II/I, JJOTNYECKHEC O6OCHOBaHI/IH, H0-
Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEPKICHUH;

3. OBHa):[eHI/Ie HaBbIKaMH YCTHBIX, IMCbMCHHBIX, MTHCTPYMCHTAJIbHBIX BBI‘IHCHCHHP'I;

4, OBHa):[eHI/Ie TCOMCTPUUCCKUM A3BIKOM, YMCHHEC HCIIOJIB30BAaTh €TI0 IJId OIMMMCAaHUA IMPEAMETOB OKPYKAIOIIETO MUpa,
pa3BUTHE MPOCTPAHCTBEHHBIX IPENICTABICHUH W M300pa3UTENbHBIX YMEHHMA, MPUOOPETEHNE HABBIKOB T'€OMETPUYECKUX
MIOCTPOEHUH;

5. YcBoeHne cucTeMaTHYeCKUX 3HAHWK O TUIOCKHUX (PUrypax W MX CBOWCTBAX, a TakKe Ha HATJISIHOM ypOBHE — O MPO-
CTEUIINX MPOCTPAHCTBEHHBIX TeNlaX, YMEHHE IPUMEHATh CHCTEMATHUECKUE 3HAHUS O HUX AJIS PELICHUs] TEOMETPUIECKUX
Y IPaKTUYECKUX 3a]1a4;

6. YMeHue HU3MEPATH MJIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, UCIIOJIB30BATH (1)OpMy.HI)I I HaXOXIACHUA IEPUMETPOB, I1JI0-
majaei 1 00bEMOB TEOMETPUIECKUX QUTYP;

7. YMeHHWe IpUMEHSATh U3YYCHHBIC TIOHSATHUS, PE3yIbTaThl, METOABI JUIsl PEIICHHs 3a]ad MPAaKTUHYECKOrO XapakTepa U 3a-
na4 U3 CMCXKHBIX JUCHUILIMH C UCIIOJIB30BaAaHUEM IIPU HCO6XOHI/IMOCTI/I CIIPaBOYHBIX MaTCpHUAJIOB, KAJILKYJIATOpAa, KOMIIb-
1orepa.



Coaepxanue NporpaMmsl

Ne n/mt
pazaen | HaumenoBaHue
JunakTuyeckue eTuHUIIBI
a, pasaena, TeMbl
TEMBI
5 kaace Matematuka (175 yacoB)
1 Apudmernka
1.1. | HarypanbHbie IlonsTre HaTypaJbHOTO YMCIA, YHUCIOBOM JIyd, JECSTHUYHAs CUCTEMa CUUCIIeHUus. UTeHue u
qucia 3anuch uucen. Kiacesl u paspsasl. Pumckas nymepanust. CpaBHeHue ducen. Apudmerude-
CKHE OIEpalliy. Y CTHBIE U MUCbMEHHBIE IPUEMBI BBIUMCICHUI. BrIUnciieHne 3Ha4eHn Juc-
JIOBBIX BBIpa)KEHHH (CO CKOOKaMu M 0e3 HUX) Ha OCHOBE 3HAHMsI MpaBHJIa O TOPSIKE BBIMOJI-
HEHMsI ACWCTBUH W 3HAHUS CBOMCTB apu()METHUYECKHX Oomepanuil (epeMecTuTeNbHoe, coue-
TaTeIbHOE, pacupeaenuTensHoe). CTeneHb ¢ HaTypajibHBIM [IOKA3aTENIEM.
YucnoBble BeIpaKEHHS, IOPAIOK IEHCTBUH B HUX, HCIOJIb30BaHUE CKOOOK. 3aKOHBI OIepa-
Ui (MepeMeCTUTENbHBIN, COYCTATENBHBIN, PACIIPEICITUTEIBHBIN ).
Paznuunble MOENM TEKCTOBBIX 3aJad: BbIpAKEHHUE, YpaBHEHHE, cXxeMa, Tabiuna. 3agadd Ha
ypaBHHBaHUWE. 3ajaul Ha YacTH. 3a/1a4n Ha paboTy. 3aaun ¢ IPOOHBIMU YHCIIAMH. 3a1aqu C
albTepHATUBHBIM YCIIOBHEM. 3aJa4uM Ha JBMKEHHE U UX pa3iuyHble BUABL. OJHOBpEMEHHOE
JIBIKEHHE IO YHCIOBOMY Jy4yy. BeTpeuHoe ABW)KEeHHE M JBMIKEHHE B IPOTHUBOIIOIOKHOM
HalpaBjieHuU. JIBukeHue BAOrOHKY. JIBmKeHue ¢ oTcTaBaHueM. J(BrkeHUe o peke. Pere-
HHUE TEKCTOBBIX 33Ja4 apuPMETHUECKUM CIIOCOOOM.
1.2. | dApobu [Monsitrie mpobu. OObIKHOBeHHAsT [poOb. HaxoxaeHue yacTu OT 1enoro U LeJoro Mo ero ya-
ctu. HatypanpHble yncna u 1poou.
[lonsTre HempaBMILHOW M cMemaHHOW apoOu. IlpeoOpa3oBanme HempaBWIBHOW ApoOU B
CMEIIaHHYI0 1 Hao0opoT. CpaBHEHHE APOOEH.
Apudmernueckre IeHCTBUSI ¢ OOBIKHOBEHHBIMH JPOOSMHU (C OJUHAKOBBIM 3HAMEHATEJICM):
Crnoxxenue npobeit. CBolicTBa cioxkeHWs. Beraurtanme npobeit. CroxeHWe W BBIYMTAHHE
CMEIIaHHBIX IPOo0Oeil.
[MonsiTrie necstuanoit npodu. CpaBHeHUE AecATHYHBIX qpobeii CrokeHue U BeIYUTAHHE Jie-
CATHYHBIX ApoOeil. JleneHne u yMHOXXEHHE AECATHYHON IpoOM Ha HATYpaJbHYIO CTEIICHb
yucna 10. YMHOXKeHHEe JecaTHIHBIX IpooOeil. [lenenne necatudHbIX apodei. [pubmmkEnnpie
BBIYUCIICHHSI C JIECSITUYHBIMU JApo0simu. [IpeoOpasoBanue necATUUHBIX Opobeil B 0OBIKHO-
BEHHbIE U HA00OPOT.
ITpouenTsl. HaxoxeHue MponeHToB OT YUcia M YUCIia 110 U3BECTHOMY KOJHYECTBY IPOLEH-
TOB OT Hero. IIporeHTHOe OTHOILIEHHE ABYX YHCEN. YBETHMYEHHE W YMEHBIIECHHE YHCiia Ha
JTAHHOE KOJIMYECTBO MPOIEHTOB. PereHue 3aaay Ha MPOLEHTHL. BripakeHue OTHOIIEHHS B
nporeHTax. Penenue 3agau apuMeTHUECKUM CIIOCOOOM.
1.4. | JletictButensHbl | KoopanHaTta TOYKH Ha JTyde.
€ Yncnia
1.5. | Usmepenus, Pa3zMepbl 00BbEKTOB OKpY’Karolero Mupa (0T 3JEeMEHTAapHBIX YacTHIl 10 Bcenennoii), nmu-
OpUONIMOKEHUSI, | TEIBHOCTD IPOLIECCOB B OKPY>KAIOIIEM MHPE.
OIIEHKH OxpyriieHrne HaTypajdbHBIX YHCEN M JECATHYHBIX Mpobeil. [lpukumka u oleHKa pe3ynbpTaToB
BBIYMCJICHUH.
2 Adnrebpa
2.2. | YpaBHeHHSA VYpaBHeHue ¢ onHOM nepeMeHHoN. KopeHs ypaBHeHnsa. CBOMCTBa YHMCIIOBBIX PaBEHCTB. PaB-
HOCWIBHOCTb ypaBHEHMU. JIMHEHbIE ypaBHEHUS, METOJ UX pelleHus. Perienue ypaBHeHU
CBOJSIIIMECS K JIUHEHHBIM.
3 OyHKIMK
3.1. | OcHOBHBIE [IpencraBieHne 3aBUCUMOCTH MEXIY BeTHUMHAMU B BHJE GopMyII.
MOHSTHSA
4 BeposiTHOCTh U CTaTUCTHKA
4.1. | OmucarensHast | COoop u 0OpaboTKa cTaTUCTHYECKON MH(OpMAIMU O SIBICHUAX OKPYXAIOLIEeH NeHCTBUTEb-
CTaTHCTHKA HocTH. Onpock! 00IECTBEHHOI0 MHEHHS Kak cOop u 0b6paboTka craTHcTHUecKord nH(popMma-

nuu. Pemenne mpocredmmx nmorumdeckux 3anad. Cratuctuueckue mansele. llpencraBnenue
JAHHBIX B BHJE TaOimI, nuarpamMM. Kpyroseie quarpammel. Urenue nHdopmaimm, coaepixa-
uieiicst B KpyroBoil quarpamme. [loctpoenue kpyrosoix aguarpamm. CpelHue pe3yiabTaThl U3-
MepeHui. [IoHsATHe 0 CTaTUCTHYECKOM BBIBOJIE HA OCHOBE BBHIOOPKH.
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4.3.

KomGuHaToprka | Pemenne mpocTeiImix KOMGHHATOPHBIX 33,124,

l'eomeTpus

5.1.

Harnannas
TEOMETpHS

Harmsoasre npencrasnenus o Gpurypax Ha MIOCKOCTH: MPsSMasi, OTPE30K, JIyd, YToJl, IOMaHasd,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

Jnuna otpeska. [n1Ha 1oMaHHOHN, MEpUMETP MHOTOYTOJbHUKA. EqUHNUIIBI H3MEpEeHUs ITUHbI
1 Macchbl.

TToctpoenue oTpe3ka 3a1aHHOM IJTMHBI.

Yrasl (mpsMO#, ocTpelit, Tymoi). M3Mepenue yrioB (rpagycHas Mepa yria). Iloctpoenue
YIJIOB C TOMOIIIBIO TPAHCTIOPTHUPA.

Enunune! namepenns miomanei. Ihnomane npsaMoyrojapHuKa, KBaapaTa.

Harmsagasie mpencraBieHuss 0 IPOCTPAHCTBEHHBIX TeNax: KyOe, MmapauleNienuresie, mpu3Me,
nupamuie, mape, cgepe, KoHyce, IHIHHIpPE.

Enuantier namepennst 00péma. O0bEM MPSIMOYTOIFHOTO MapaJuIesienuena, Kyoa.

PaBeHcTBO reomeTprdecKux GUTYD.

5.2.

I'eomerpuuecku
e urypst

Touka, npsiMasi ¥ MIOCKOCTb. YTIIBI (TIPAMOIL, OCcTpBIi, Tymnoi). PaccTosHue, 0Tpe3ok, JTyd.
OxpyxHocTh U Kpyr. Llentp, paauyc, nuametp. Jyra, xopna. Cexkrop, cermeHT. LlenTpanb-
HBIC M BIIMCAHHBIE YIJIbl. Bennunna BOMCaHHOTO yria.

5.3.

N3mepenue
reOMEeTPUYECKU
X BCJIIMYUH

HnunHa otpeska. JlinHa JOMaHHOU, IEPUMETP MHOTOYT'OJIbHHKA.
ITnomane npsMoyronsHuka. Ilnonans NpsMoyroylbHOro TpEyrojJbHUKA.
I'pagycHast Mepa yria. COOTBETCTBUE MEXKY BEIUYUHOM YIIa M JUIMHON AYT'M OKPYKHOCTH.

Mamemamuxa 6
ucmopu4eckom
pazsumuu

CrapunHBIe cucTeMbl 3amucy gucel. [[pobu B Basuone, Erunte, Pume. CtapunHable cucre-
MbI Mep. JI. MarHunkui.

Co¢wusmbl 1 napanokchl. 3anada Jleonapao [Iuzanckoro (OPubGOOHAYM) O KPOJIUKAX, YHCIIA
®ubdOonaun. 3amava o MaxMaTHON JOCKE.

OTKpBITHE NeCATHYHBIX Apobeid. JlecaTHIHBIe IpoOH 1 METpUIecKas CUCTEMa Mep.

6 kaacc Matematuka (175 yacoB)

ApudmeTnka

Harypanbnbie
qucia

Jenmnmocth HaTypanbHBIX uncen. CBoiicTBa nenmuMoctu. Ilpocteie U cocTaBHbIe uncna. [le-
JUTENU U KpaTHble. Pa3noxkenne Ha mpocThle MHOXKUTeNW. Hanbonpmmii o0muil enuTens,
HavMMeEHbIIIee 00IIee KpaTHOE; METO B MX HaxoxaeHus. [IpusHaku neaumocTu Ha 2, 3, 5, 9,
10. [leneHue ¢ OCTaTKOM.

Paznuynble MOJIENTM TEKCTOBBIX 3a/a4: BRIPAXKEHUE, YpaBHEHHUE, cxema, Tabnuma. 3a1ayn Ha
ypaBHHBaHUE. 3aJjaud Ha YacTH. 3a/1a4n Ha paboTy. 3aaun ¢ IPOOHBIMU YHCIIAMH. 3a7a9u C
aJbTCPHATUBHBIM YCIIOBHEM. 3a/lauM Ha JIBUKCHUE M UX pa3iinuHbie BUAbL OJHOBPEMEHHOE
JIBIDKCHHE TI0 YHCIOBOMY Iydy. BcTpeuHoe IBWKEHHE W JBMIKEHHE B TIPOTHBOIIOIIOKHOM
HamnpaBlieHUH. J|BrKeHne BIOTOHKY. J[BmKeHHe ¢ oTctaBaHueM. J[BmkeHue 1o peke. Pemre-
HHUE TEKCTOBBIX 33]]a4 apUPMETHUECKUM CIIOCOOOM.

1.2.

Hpodu

OcHoBHOe cBOMCTBO apodu. [IpuBeaeHue apodeli k 00IIeMy 3HaMEHATEIIO.
Apudmernueckue AEUCTBUS C OOBIKHOBEHHBIMH JIpOOSMH (C pa3HBIMH 3HAMEHATEISIMU):
Crnoxenue npobeit. CpolicTBa cioxkeHus. Beramrtanme npodeit. CroxeHHe W BBIYMTAHHE
CMEIIaHHBIX IPOOeil.

YMmHOoxeHue apobeit. CBoiicTBa yMHOXeHuUs. Jlenenue apodert YMHOKEHUE U JIeIIEHHE CMe-
IIaHHBIX ApoOeH.

OtHomenwne. Jlenenne uncina B JAaHHOM OTHOIIeHHH. [Ipormopiinu, OCHOBHBIE CBOMCTBA MPO-
nopruil. [Ipsimast 1 oOpaTHas IPONOPIMOHAIBHBIE 3aBUCHMOCTH.

1.3.

ParnmonansHbIe
qucia

Ilensle monoxuTeNnbHbIE U OTpULATENbHBIE ykcia. Moaynbs 4uciaa. MHOXKECTBO LENBIX YH-
cen. CpaBHEHHE LIENbIX Yrcel. ApudMeTHIecKne orepanny HaJl HeasIMu yncinamu, Orpuna-
TenbHBIE ApoOr. MHOXECTBO palMOHANBHBIX YHcesl. PalroHanbHOE YHCI0 KaK OTHOIICHHE
m/n, rae M-1enoe 4ucio, N-HaTypanbHoe uncio. CpaBHEHHE palMOHAIBHBIX YHcell. Apud-
METHYECKHE OIEpaly HaJl palMOHAJIbHBIMH YHCIIaMH, 3aKOHBI ONepanuid. DTanbl pa3BUTHS
IPEICTaBIECHUs O YHCIIe.

1.4.

JlericTBUTETbHBI
€ yucia

N3o0paxenne drcen TOYKaMH KOOPAMHATHOW MPSIMOH.

I'eoMeTpryeckuii cMbIc MOAYJIS YUCIA.

W3obpaskeHne LenbIX Yhcen Ha YUCI0BOi ocu. M300pakeHne paMoHalbHBIX YUCEN Ha YHC-
JIOBOM ocu. M300paskeHne Yrcesl TOYKaMH KOOPIWHATHOW MpsMOii. JlekapTOBBI KOOPIHHATHI
Ha IJIOCKOCTH; KOOPJIMHATHI TOUKH.

Adnrebpa
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2.2. | YpaBHeHHS | JlexapTOBEI KOOPAMHATHI Ha IIOCKOCTH.
4 BeposiTHOCTh U cTaTHCTHKA
4.1. OmucarenpHas Coop u 06paboTKa cTaTHCTUYECKONH WHGOPMAIMH O SBICHUSX OKPYXKAIOMIEH NeHCTBUTEIb-
CTaTUCTHKA HOCTH. OIPOCH OOIECTBEHHOTO MHEHHSI KaK cOOp B 00paboTKa CTaTHCTUYECKON mH(pOpMa-
mun. Pemenue mpoctedimmx noruueckux 3anad. CraTtuctuueckue aaHHble. llpeacraBnenue
JaHHBIX B BHJE TaONMuUI, quarpamm, rpadukos. [locTpoeHue IMHEHHBIX U cTONOYATHIX AWa-
rpamM.
4.2. | Ciyuaiinble [TonsiTHE M PUMEPHI CITyYaHBIX COOBITHH.
COOBITHSA u | [lonaTre o BepoATHOCTH ciay4aliHOTO coObITHA. BepositHocTs. YacToTa coOBITHS, BEpOST-
BEPOSITHOCTh HOCTb. PaBHOBO3MOJKHBIE COOBITHS U NOACYET UX BeposTHOCTH. [IpeacraBnenue o reomerpu-
4ECKOI BEpOSITHOCTH.
4.3. | KomOunatopuka | Ilpumeps! perienusi KOMOMHATOPHBIX 3a7a4: mepedop BapUaHTOB, IPABUIIO YMHOKCHHUSI.
5 l'eomerpus
5.1. | Harmsaguas N3obpaxenne reoMeTpuIecKux GUryp
reoMeTpHs
5.2. | I'eomerpuuecku | OxpykHOCTH M Kpyr. Llentp, pamuyc, nuamerp. Hyra, xopaa. Cextop, cerment. LleHTpans-
e purypst HBIH, BIIMCAHHBIN YTOJI; BEIMYMHA BIIUCAHHOTO yIJIa.
[TonsTHe mepecekaromMXcs NpsAMbIX. [lepneHauKynIpHOCTh NPSAMBIX, IIOCTPOSHHUE MEPIICH-
JUKYJSIPHBIX TPSMBIX.
[ToHsTHE TapaJIETbHOCTH MPSIMBIX.
5.3. | Usmepenue JninHa OKpY>KHOCTH, YHCIIO MH; JUTHHA TyTH.
reomerpuuecku | Ilonstue o muomanu miockux ¢uryp. Ilnomans kpyra.
X BEJIMYUH
5.4. | KoopauHartsl KoopaunHatel cepeiuHbl OTpe3Ka.
6 Jloruka ¥ MHOXeECTBa
6.1. | Teoperuko- MmuosxectBo. [logMHOXKECTBO DIIeMEHT MHOXKECTBA, MOAMHOKeCTBO. CTaHmapTHoe 0003Ha-
MHOXXECTBEHHbI | YEHHE YHUCIOBBIX MHOXECTB.
€ IIOHATHUSL WnmocTpalivsi OTHOIIEHUH MeX 1y MHOKECTBaMH C moMolisio Jlnarpammel Oiinepa-Benna.

7 Mamemamuxa ¢ | Uctopusi popMupoBaHUsl MOHATUS YHCIa: HATypaJbHBIE YHUCIa, JAPOOH, HEJOCTATOYHOCTH
uUcmopuieckom | pauMOHaJIbHBIX YUCEN I T€OMETPUYECKUX N3MEPEHHH, HPPALIHOHATILHOCTD YHCIIA.
pazsumuu [TosiBneHME OTpUIIATENBHBIX YnceN u Hys. JI. Ditnep.

N300peTeHne MeToja KOOPAMHAT, TIO3BOJISIIOIIETO MIEPEBOIUTh TE€OMETPUIECKHE OOBEKTHI Ha
s3bIK anreopsl. P.Jlexapt, I1.depma. [Ipumeps! pa3nuuHbIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.
Hcropus uucna nu. 3010TOe CEUCHHE.
7 kaace Aareopa (105 yacoB)
2 Anrebpa
2.1. | Anrebpandeckn | CTemneHH ¢ HATypalbHBIMHU MOKa3aTeIsIMU M UX cBoiicTBa. OHOWIEH, CTAHAAPTHBIA BUI OJ-
€ BBIPAKEHUS HowieHa. [lomoOHBIE OHOWICHBI, CIOKEHWE W BBIYNTAHUE MOJOOHBIX OJHOWIEHOB. YMHO-

JKEHHE OJHOWIEHOB M BO3BEJEHHE OJHOWIEHA B HATYypaJbHYIO CTeNeHb. JleneHne oaHoue-
HOB. AnreOpandecKue BEIPaKEHUsI.
BykBeHHbIE BBIpaskeHMs (BBIpOKEHHS C IepeMeHHbIMH). UuciioBoe 3HaueHHe OyKBEHHOTO
BhIpakeHUs. JomycTuMble 3HAYCHUsI TIEPEMEHHBIX, BXOJSIINX B alre0pandecKhe BhIpake-
Hus. [logcraHoBka BeIpa)KEHHWH BMECTO NepeMeHHBIX. PaBeHCTBO OyKBEHHBIX BBIPAKEHUH.
ToxecTBo, JOKa3aTeNLCTBO TOXKAECTB. [Ipeobpa3oBaHust BEIpaXKEHUH.
[lonaTne MHOTrOUNIEHa, CTAaHAAPTHBIM BuUA MHorowieHa. CyMMa M pa3HOCTb MHOTOYJICHOB.
[Ipousseenue MHOTOWIEHA HA OJHOWICH W MPOM3BENIEHHE MHOTOWICHOB. JleneHne MHOTo-
YJieHa Ha OJHOWIEH. Pa3noxkeHne KBaJpaTHOTO TpexXujeHa HAa MHOXKUTENTH. MHOTOUJIEHBI C
onHoi nepemeHHol. Ctenenb MHOrowieHa. Kopens MHOrouseHa.
DopMyIbl COKpaIlleHHOT0 yMHOKeHHs: KBajpaT cyMMmbl, KBaJpaT pa3HOCTH. Beinenenue
nojHoro kBazapara. Kyd cymmsl, kyO pazHocTH. PasHocTh kBajgpaToB. PazHocTh U cymMma Ky-
00B. PaznoxeHne MHOrowieHa Ha MHOKHUTEJIH.

2.2. | YpaBHeHHSA CucteMbl JBYX JTUHEHHBIX YpaBHEHUH C ABYMSI HEM3BECTHBIMHU, UX PEIICHHE METOJOM IOJ-

CTAaHOBKH M METOJIOM ajreOpamdecKoro CIOKEHHUS ypaBHEHHM. [ 'padudeckuii MeTod pere-
HUS CUCTEMBI ABYX JIMHEWHBIX YPaBHEHUM C IBYMs HEU3BECTHBHIMU. PellieHne TEKCTOBBIX 3a-
Jlad C TTOMOIIIBIO JTMHEWHBIX YpaBHEHUH U cucteM. | padudeckass mHTepnpeTanus ypaBHEHUH
C IBYMsl IEPEMEHHBIMU U X CUCTEM.
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I'paduk nuHEHHOTO ypaBHEHHS C JBYMsS MEPEMEHHBIMHU, YTIOBOH KO3(PQUIMEHT MpPsIMOH,
YCIIOBHUE MapAIICILHOCTH MPSMBIX.
Penrenne TEKCTOBBIX 3a/1a4 aJIreOpandeCcKUM CIIOCOO0OM.

3 OyHKIHK
3.2. | Yucnossie Yucnossle ¢pynkuun. Jluneitnas ¢yHkuus, ee rpaduK, reOMETPUUECKUI CMBICT KO3 PHUIIH-
byHKIMHN enToB. Mcnonp3oBanue rpagukoB QyHKIHUHA 1715l pelieHus YPaBHEHUH U CHCTEM.
4 BeposTHOCTE M cTaTHCTHKA
4.1. OmucarenpHas CratucTHdeckne XapaKTepUCTHKH Habopa MaHHBIX: cpeaHee apudmeTHdeckoe, MeIHaHa,
CTaTUCTHKA HauOoJblliee U HAUMCEHBIIIeE 3HaYeHUE, pa3max. [IpeacTaBieHne o BHIOOPOYHOM HCCIIEIO0BA-
HUM.
5 ['eomerpus
5.4. | KoopauHaTsl YpaBHeHHE IPSIMOH, YTI0BOH KOd(D(DHUIIMEHT MPSMOH, YCIOBHE MapaIIEIbHOCTH PSIMBIX.
['paduueckas HHTEpIpETALMS YPABHEHHUH C ABYMsI IEPEMEHHBIMU M X CHCTEM.
7 Mamemamuxa 6 | 3apoxneHue anreOpsl B Henpax apupmeruku. An-Xopesmu. PoxneHne OyKBEeHHOH CHMBO-
ucmopuveckom | JHKH.
paseumuu Hctoku Teopun BEpOATHOCTEW: CTpaxoBoe€ A€o, asapTHbie Urpel. I1.depma u b.Ilackans.
S.bepuynnu. A.H. Koamoropos.
7 kaacc I'eomerpus (70 yacon)
5 I'eomerpus
5.1. | Harnagnaas TpeyronbHUKE W WX BHIBI (MPSMOYTOJBHEIE, OCTPOYTOIBHBIC, TYNOYTOJIBHBIE; paBHOOE-
reoMeTpusd pEHHBIC ¥ PABHOCTOPOHHHE).
5.2. I'eomeTpuyeckue | Pemenue 3a1ad Ha BBIYUCIICHUE C UCIIOIB30BAaHUEM CBOMCTB M3YYCHHBIX (UTYD.
¢urypsl Yrom, 6uccekrpuca yriaa. CMexHbIE YTITEL. BepTHKaNBHBIE YTIIBL
Tpeyronpauku. CBOHCTBa X CTOPOH U YTJIOB.
Menuana u OuccekTpuca TpeyroibHuka. HepaBeHcTBO TpeyrosnbHuka. CyMMa yrioB Tpe-
YTroJbHHUKA. BHEIIHNUE YTIIbI TPEYTONBbHNUKA. 3aBUCUMOCTh MEXIy BEIMYMHAM CTOPOH H yT-
JIOB TPEYTOJIbHHUKA. 3aMeduaTellbHbIe TOUYKH TPEYTrOJIbHUKA: TOUKU TIepPECeUeHHUs CEPETMHHBIX
MEepIEHTNKYISPOB, OrccekTpuc, Meauad. OKpyKHOCTh Diiepa.
[Ipu3Haku paBeHCTBa TPEYTrOJBHUKOB. [Ipu3HaKku paBeHCTBA MPSMOYTONBHBIX TPEYrOJIbHU-
KOB.
CBoiicTBa M IPU3HAKH PAaBHOOEPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKA
OcHOBHbIE YepTEXHBIE HHCTPYMEHTHI U PellIeHHe 3a/1a4 Ha TTOCTPOEHHE.
CBOHCTBO cepeIMHHOTO NepreHAnKyIsipa. [lepneHnukysap 1 HaKIIOHHAS.
OcHOBHBIE 33]]aui Ha MOCTPOCHHUE: JIeNICHHE OTPe3Ka IOMOoIaM, TOCTPOCHUE TPEYTroJIbHIKA
M0 TPEM CTOPOHAM, TIOCTPOCHUE MEPIICHIUKYIISPA K TPSIMOH, TOCTPOCHNE OUCCEKTPHCHI.
HavansHble TOHATHS ¥ TEOPEMBI TEOMETPUH. BOSHHUKHOBEHNE r€OMETPHH U3 TTPAKTHKH.
[lapamnensHOCTH TIPSIMBIX W LEHTpajbHas cuMmMeTpusa. [locTpoeHne mapasuienbHBIX IIpsi-
MbIX. [Ipu3Haku u cBoicTBa mapasuienbHbIX MpsAMbIX. CepeauHHbIN NepneHInKyIap K OT-
PE3Ky.
I'eomeTpryeckue MecTa Touek. buccekTpurca yriia Kak reOMeTpHIEcKOe MECTO TOYEK, paB-
HOYJAJIIEHHBIX OT CTOPOH yrua. CepenInHHBIN NEepreHANKYISp K OTPe3Ky KaK reoMeTpuye-
CKO€ MECTO TOYEK, PABHOYAAJIEHHBIX OT KOHIIOB OTpPE3Ka.
BricoTa TpeyronpHuka. CymMma yriioB TpeyrojJbHHKa
5.3. | Usmepenue Paccrosiaue ot Touku 10 npsMoii. PaccrosHue Mexay napayieabHbBIMU IPSMBIMH.
TCOMETPUUCCKUX Pemenne 3a7a4 Ha BBIYUCIICHHUE U JOKA3aTCJIBCTBO C UCIIOJIb30BAHUEM N3YUCHHBIX q)OpMy.H.
BCJINYHNH
6 Jloruka U MHOXKECTBa
6.1. | Teoperuko- Onpenenenusi, J0Ka3aTeNbCTBa, AKCHOMBI U TEOPEMBI; CIEACTBUS U3 TeopeM. HeoOxonumele
MHOXECTBEHHBI | W JIocTaTO4HbIe ycioBus. Kontpnpumep. JlokazarenbcTBo OT npoTuBHOTO. [IpsiMast u obpat-
€ TOHATHS Hasi TEOPEMBI.
6.2. | DneMeHTHI OnpeneseHus, aKCHOMBI, 10Ka3aTeIbCTBA H TEOPEMBI, CIECICTBHA.
JIOTHKH [loHsATHE O PaBHOCHIBHOCTH, CIEIAOBAHHH, YIMOTPEOJCHUH CBSI30K €CIH... TO..., B TOM H
TOJILKO B TOM cJy4ae, JIOTHUECKHE CBSI3U H, HIIH.
7 Mamemamuxa 6 | OT 3emiiemepus k reomerpud. [Tudarop u ero mkona. Ganec. Apxumen. [loctpoenust ¢ mo-

ucmopuiecKkom
paseumuu

MOIIBIO UPKYJS u TuHeliku. Tpuceknus yria. KBagpaTtypa kpyra. Y 1BoeHue Kyoa.
«Hauana» Dxauna. JI.Ounep. H.U. Jlobauesckuii. Victopust msroro nocrynara.
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Axcuoma napamnensHocTd [loHsTHe 00 akCHMOMAaTHKE M aKCHOMAaTHYECKOM TTOCTPOCHHUHU T'e0-
METpUH.

8 kiace Aareopa (108 yaco)

1 Apudmernka
1.3. | Panuonaneaeie | CTeneHb ¢ HETBIM MOKa3aTeIeM.
qucia
14. JetictBuTenbHbl | beckoHEUHbIE TIEPHOANIECKUE ACCATHYHBIE ApoOu. beckoHeYHBIe HEIePHOINICCKUC IECs-
€ yucia THYHBIC ApoOu. MppalrmoHanbHBIE 9ucia. MHOMXKECTBO IACHCTBHUTENBHBIX YHCeElNl. JleficTBH-
TEeJIbHBIC YHCIIa KaK OECKOHEUHbIE JecATUUHbIe ApoOu. CpaBHEHHE NEHCTBUTEIBHBIX YHCEl,
apudmeTnyecKue qeicTBrsI HaJ HUMU. [lecs THaHbIe IPUOIMKEHHS NPPAITMOHATBHBIX YHCETT.
N3o0paskeHne IeHCTBUTEIBHBIX YHCEIT Ha YHCITOBOM OCH.
[TonsTre KBagpaTHOrO KOPHS U3 YHCTA.
MppanuoHanbHOCTh YKcia V 2 1 HECOM3MEPUMOCTh CTOPOHBI U IHArOHAJIN KBapaTa.
HucnoBble IPOMEXYTKU: UHTEPBAJL, OTPE30K, JIYY.
1.5. | UsmepeHus, Brigenenne MHOKHUTENS - CTENIEHH JECATH B 3alucH ducia. [[pubmmkeHHoe 3HaYeHHe BEH-
MPUONIVOKEHUSI, | YMHBI, TOYHOCTH MPUOTMKEHHSL.
OLICHKHU
2 Anrebpa
2.1. | Anrebpandeckn | HaxokxnmeHue nmpuOMIMKEHHOTO 3HAYEHSI KOPHSI C TIOMOIIBI0 MUKPOKAIBKYIISTOPA.
€ BBIP@KEHUS Anrebpandeckass npodbs OcHoBHOe cBoiicTBO apoou. Cokpamienue npobeit. Apudmerude-
ckue neicTBus ¢ ApoOsMu. [loHATHE CTETIeHH ¢ IeTbIM OTPUIATENFHBIM ITOKa3aTeIeM, CBOM-
CTBa CTENEHEH C LenbIMU nokazaTersaMu. CTaHIapTHBIM BUJ yucna. PanmoHanbHble BbIpaxe-
Hust. ToxIecTBeHHBIE TPeoOpa30BaHusl PAllMOHAIBHBIX BEIPAKEHUH.
ToxnecTBeHHBIE TPEOOPa30BaHMsI HPPALMOHATBHBIX BEIPAKCHUH.
ToxaecTBeHHBIE MTPe0OpaA30BaHMs BRIPAKEHUH, COlepKalnX apuMeTHIeckne KBaIpaTHEIE
KOpHHU. ApU(PMETHUECKUI KBaJApaTHBIA KOpeHb. CBOWCTBA KBAJAPATHBIX KOPHEH U UX IpUMe-
HEHHE B BHIYUCICHUSIX
KBagpatHblil TpéxusneH. Pa3nokeHre KBaIpaTHOro TpeXuieHa Ha JUHEHHbIE MHOKUTEIH.
2.2. | YpaBHeHus KBagpatubie ypaBHeHus. HenonHele kBaapaTHbele ypaBHeHUs. Dopmyrna sl KOpHEH KBaj-
paTtHOro ypaBHeHus. Teopema Buera.
Peuienue ypaBHEHUN CBOASIIUMCS K KBaJIPATHBIM.
Lenpie pauioHaNbHbIE YPABHEHUS: METOJI PA3JIOKEHHSI HA MHOXUTEIIN JIEBOW YacTU MPU HY-
JICBOM MPABOM YacTH W METOJ 3aMEHbI HEM3BECTHOTO. J[poOHbBIC ypaBHEHUs, CBEJICHUE K IIe-
JIBIM YpaBHEHHUSIM U HEOOXOIUMOCTh ITPOBEPKH.
Ilepexon oT cioBecHOU (GOPMYITHUPOBKMA COOTHOIISHUN MEXIy BEIMUYWHAMH K anreOpamde-
CKOH.
Peumrenue 3agau anreOpandeckum criocoOoM: PerieHre TEKCTOBBIX 3a7ad C MOMOIIBIO KBa/I-
PaTHBIX YpPaBHEHHI U PAllUOHAJIBHBIX YPaBHEHUM.
I'paduk mapaboabl, rUTIEPOOIIHL.
2.3. HepasenctBa CpaBrenne gncenn. YucioBbie HEpAaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OIHOM mepeMeH-
Hoil. PelieHne HepaBeHCTBA. JINHEHHbBIE HEPABEHCTBA M UX CUCTEMBIL.
3 OyHKIMK
3.1. | OcHOBHBIE [onsatue dpynkumuu. Obnacte onpenenenus ¢ynkuun. CrnocoOsl 3ananus GpyHkuuu. ['padux
MTOHSTHSA (byHKIMY, Bo3pacTaHue U yObiBaHHe (DyHKIIMW, HANOOJIbIIee U HauMeHbIlee 3HaYeHUsT (YHK-
UK, HyM (QYHKIIMHU, TIPOMEXYTKH 3HAKOMIOCTOSIHCTBA. UTeHne rpadukoB QyHkiwmid. [Tpume-
pBl TpagUUeCcKUX 3aBUCHMOCTEH, OTpakalolIMX peajibHble MPOLECCHl: KojeOaHue, MoKa3a-
TEIBHBIN POCT.
3.2. | Yucnossie Uucnosele (pyHKIMN. OyHKINN, OMUCHIBAIONINE MPSIMYI0 U OOpaTHYIO MPOHOPIHOHAIBHYIO
byHKIIIN 3aBHCUMOCTH, WX rpadukd u cBoiictBa. KBaaparmunas ¢ynkims, ee rpaduk. ['paduku
GyHKUMI: KOpeHb KBaJpaTHBIH, KOpeHb KyOuudeckuit, Momyns. Mcmons3oBanue rpadukos
GYHKIMH IS pelIeHus YpaBHEHUH H CHCTEM.
4 BeposiTHOCTh U CTaTUCTHKA
4.3. | KomOunaropuka | CTaTUCTHUECKHUE XapaKTEPUCTUKHA HAO0OPOB uuces. Talmiuibl 4acToT (aOCONIOTHBIX U OTHO-
cutenbHbIX). [loHsiTHE 00 MHTEPBAJILHOM METOJIe aHAJIM3a YUCIOBBIX JaHHBIX. [ HcTorpaMma.
6 Jloruka u MHO)KECTBa
6.1. | Teoperuko- | 3amaHue MHOXKECTB NEPEUMCIICHHEM 3JIEMEHTOB, XapaKTepHCTHYeCKHM cBoicTBOM. Ilyctoe
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MHOXECTBEHHBI | MHOXKECTBO H ero o0o3HaueHrne. O0beAnHEHHE U ITepeceueHre MHOXKECTB.
€ TOHATHS
7 Mamemamuxa 6 | 11. ®epma, @. Buer, P.Jlekapt. ctopus Borpoca o HaxoxxaeHne GopMmyn KopHel anredpau-
UCMOPpUYEeCKOM | YeCKHX YpaBHEHHH, HEPa3pellMMOCTh B PaAMKajIax ypaBHEHUI CTENEHH, OOJbIIEH YeThIpeX.
pazsumuu H. Tapranes, Jx. Kapaano, H. X.A6ens, D.[anya.
8 kaace I'eomerpus (72 yaca)
5 I'eomerpus
5.1. Harnsannas B3anMHOe pacnonoxxeHue npsiMOrd U OKPYKHOCTH, JBYX OKPY>KHOCTEH.
reoMeTpus [MonsiTrie o miomaayn mwiockux ¢uryp. PaBHococTaBieHHbIE U paBHOBENHUKHE GUTYpHI. 3a1a-
YM Ha pa3pe3aHue U coctasieHue guryp. I'eomeTpust Ha knerdaToil Oymare.
5.2. | I'eomerpuuecku | Pemenue 3a1a4d Ha BEIYHCICHHE C UCTIOIb30BAaHUEM CBOIMCTB H3yUSHHBIX QUTYD.
e urypst MHOroyrojabpHUKH, YII6l MHOTOYTOJBHUKOB. CyMMa yTIIOB BBITYKIOIO MHOTOYTOJBHHKA.
OKpy>KHOCTh U €€ OCHOBHBIE CBOMCTBa. B3anMHOe pacrojioskeHue IMpsMON U OKPY’>KHOCTH,
JIBYX OKPY>KHOCTEH.
KacarenpHast u cexkymas K OKpY>KHOCTH; PaBEHCTBO KacaTeJIbHBIX, IPOBEIEHHBIX U3 OAHOM
TOYKH. MeTpuieckre COOTHOIIEHHS B OKPY>KHOCTH: CBOMCTBA CEKYIINX, KaCaTEIbHBIX, XOP/I.
Pemenne 3a1a4y Ha BBHIYHCIICHHE, JIOKA3aTENBCTBO U MTOCTPOCHUE C HCIIOJIb30BaHUEM CBOICTB
W3YYEeHHBIX UTYP.
Teopema ITudaropa. Teopema Daineca. [lenenue orpe3ka Ha n paBHBIX 4acTel CpeAHSS JH-
HUS TPEYTOJIbHUKA
UetslpexyroiabHuku. [lapannenorpamm. Llentp cummerpuun mapamienorpamma. CBoicTBa U
NpU3HAKU mapaienorpamMma.. Pom0, npsiMoyronbHuk, kBaapat. Tpanenusi. CpenHss TUHUS
Tpamnenuu. PaBHoOepeHHas Tparemus.
Pemenue 3a1a4 Ha BBIYMCIICHUE, 10KA3aTEIbCTBO U IIOCTPOCHUE C UCIIOJIB30BAHUEM CBONCTB
W3YYEeHHBIX UTYp.
[TonsiTrie 0 MOJOOHBIX TpeyroibHuKax. [Ipu3Haku nmogodus TpeyroasHUKOB. Teopema o mpo-
MOPIMOHATBHBIX 0Tpe3kax. CBOHCTBA MOJOOHBIX MHOTOYTOJIBHUKOB. OTHOIICHHE TTEPUMET-
POB OJOOHBIX MHOTOYT OJIbHUKOB.
BrincanHas v onrcanHasi OKPYKHOCTD ISl TPEYTOJIbHUKA.
Tpuronomerpuueckre GYHKIIUH OCTPOTO YIiia, OCHOBHBIE COOTHOLICHHUSI MEXKTy HUMH.
5.3. | Usmepenue PaBHOCOCTaBIEHHBIE U PABHOBEIUKHE (DUTYPHI.
reomerpuuecku | Ilnmomanes TpeyronpHuKa, napaieaorpamma, tpanenun. @opmyna I'epona. [lnomanp dersi-
X BEJIMYUH PEXyTOJIIbHNUKA, MHOTOYTOJIbHUKA.
CBsi3b MEXY TUIOLIAJISIMH [TOJIOOHBIX (QUTYD.
9 kaacc Aareopa (102 yaca)
1 Apudmernka
1.4. | HevictButensusl | KopeHs TpeTneil creneHu.
€ Yncnia
2 Anrebpa
2.1. | Anrebpanyecku | IloHsitve o KopHe n-i cTeneHu K3 yuciaa. HaxoxneHne npuOIMKEHHOTO 3HAYCHUSI KOPHS C
€ BBIPKEHUS MTOMOIIBIO KAJIBKYIISITOPa. 3alTUCh KOPHEH ¢ TOMOIIBIO CTETICHH C IPOOHBIM TIOKa3aTeseM.
Apudmernueckuii kopeHb. CBoiicTBa KopHeW. CTeneHn C palMOHANBHBIMH MTOKa3aTeNsIMH,
ux cBoicTBa. ToxxaecTBeHHbIE TPe00pa3oBaHus HPPALUOHAIBHBIX BEIPAsKEHHH.
2.2. | YpaBHeHHSA CucTeMbl pallMOHANBHBIX YPaBHEHUN M OCHOBHBIE MPHUEMBI UX perieHus. [ papuueckuii me-
TOJ pelIeHHus CHCTEM ypaBHEHHWH. PeleHne TEKCTOBBIX 3a/1ad C IMOMOIIBI0 CHCTEM pPaIrmo-
HaJBHBIX ypPaBHEHUH. Y paBHEHHE C HECKOJIBKIUMHU MTEPEMEHHBIMHU.
IIpumeps! pemieHus ypaBHEHUH BbICIIMX cTeneHeil. [Ipumepsl pemeHus HEMTMHEMHBIX CH-
creM. IIpumMepsbl penieHusl ypaBHEHUH B LIEIbIX YHCIIAX.
2.3. | HepaBencra Pemenne kBagpaTHBIX HEPaBEHCTB. PemeHne parmoHaIbHBIX HEPABEHCTB METO0OM MHTEpBa-
noB. CucTeMbl U COBOKYITHOCTH PallMOHANBHBIX HEpaBeHCTB. [IpumMeps! pemeHus ApoOHO-
JMHEHHBIX HepaBeHCTB. JloKa3aTeIbCTBO YMCIOBBIX M alreOpandecKux HepaBeHCTB. PaBHO-
CHJIBHOCTH HepaBeHCTB. [ IoHsATHE 0 T0Ka3aTeIhCTBE HEPABEHCTB.
3 OyHKIMH
3.2. | Yucnossie Yucnossle pynkuun. Kaaparnunas ¢ynkuus, ee rpaduk. Koopaunarts! BepmmHbl napado-
¢byHKINHN 7bl, ochb cuMMmeTpud. CTeneHHsle GYHKLIUHN ¢ HaTypalbHBIM MOKa3atesieM, ux rpaduku. Hc-

M0JIb30BaHue rpadKoB OYHKIUH JUIs pelIeHUs] YPaBHEHHUI 1 CUCTEM.
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Ksagpatnsrit Tpéxunen. KBagparuunas QyHkuus, e€ npeodpa3oBaHue ¢ IMOMOIIBIO BbIIENE-

2 o
HMs TIOJIHOTO KBajpata. I'paduk ¢ynkiuum Y =aX™ . [loctpoeHue rpaduka KBaapaTHIHON
¢dyukiun. [TapannensHelii mepeHoc rpad@UKoB B0 OCeH KOOPJAUHAT U CUMMETPHSI OTHOCH-
TEJILHO OCEH.

n N o

Oyukuus Y = X' npu HatypanbHOM N, €€ cBoiicTBa U rpaduk. Kopens crenenu N, ocoOeH-
HOCTHU YETHBIX U HEYETHBIX N.

I'padmueckast ”HTEpIpeTaIHsl HEPABESHCTB C IByMs IIEPEMEHHBIMH M UX CHCTEM.

3.3. YucnoBbie [TonsiTre WmcIOBOM TOCTENOBAaTENbHOCTH. PexypperHas dopmyna 3aganus N-TO WieHa T0-
MocJeI0BaTeNbH | CIIeI0BaTeNbHOCTH. ApudMeTryeckas nmporpeccusi, €€ OCHOBHBIE CBOMCTBa. [ 'eoMeTprueckas
ocTH nporpeccusi, €€ OCHOBHBIE CBOMCTBA. beckoHeuHas reoMeTpudecKasi Mporpeccusi co 3HaMeHa-

TeJIEM, MEHBIINM II0 MOZIYJI0 eAuHUIBl. Pemenue 3anau Ha nporpeccun. Popmyiibl 001Iero
4iieHa apru(METHUECKOH U TeOMETPUUECKON MPOTPECcCHil, CyMMBI MEPBBIX HECKOJBKUX dile-
HOB apu(METHYECKO# U reoMeTpuuecKoit mporpeccuid. CIIOKHBIE TPOLEHTHI.
M3obpakeHue WICHOB apu(PMETHISCKOW M T€OMETPUICCKOM MPOTrpecCHii TOYKaMH KOOPIH-
HaTHOM IJIOCKOCTH. JIMHEMHBIA U SKCITOHEHIIMAJIBHBIA POCT

4 BeposTHOCTB U cTaTUCTHKA

41. OnucarenpHast YacroTa ciydaitHOro coObITHsI. CTaTUCTUYECKUN MOAXO/ K TOHITHIO BEpOATHOCTH. Bepost-
CTaTHCTHKA HOCTH TPOTUBOIIONOXKHBIX COOBITHH. J[ocTOBEpHBIE M HEBO3MOXHbBIE COOBITHA. PaBHOBO3-

MOXXHOCTB coOBITHH. Kitaccmaeckoe onpeenenre BepOsITHOCTH.

4.2. Crnyuaitnble Pemenne nornveckux 3amgay. HaxokaeHue BeposSTHOCTEH MPOCTEUIINX CITy4aHHBIX COOBITHH.
COOBITHS u
BEPOATHOCTD

4.3. | Komounaropuka | [Ipocreiimme ¢hopmMyasl KOMOMHATOPUKH: YHCIO COYSTAHUH M YUCIIO pa3MEIICHUH.

[Tpumenenue ¢GopMysn KOMOMHATOPHKH TPU HAXOXKACHUH BEPOATHOCTEH CIYyYalHBIX COOBI-
tui. [lepecranoBku u paxkTopmar.
9 kaacc I'eomeTpus (68 yacon)
2 Anrebpa
2.2. | YpaBHeHus | I'pacduk okpysHOCTH
8 ['eomeTpus

5.1. | Harnagnas Muororpannuku. [IpaBunbHble MHOrorpanHuku. [Ipumepsl ceuenuil. [Ipumepsl pa3BepTokK.

reOMETpHS IIpumMeps! ceueHmil U pa3BepTka HWIMHApPA U KoHyca. [lupamuael. PazsépTku MHOrOrpaHHu-
KOB.
ITonsiTrie 0 reoMeTpruueckoM npeodpazoBanuu miockoctd. [loBopor. LlenTpansHas cummer-
pust. LleHTpanbHO-cuMMeTprudHble GUrypsl U ux cBoiicTBa. [loHsTHe 06 M30MeTpHH.
OceBas 1 3epKalibHass cUMMeTpHst. M300pakeHre cuMMeTpruHbIX Guryp. CHMMeTpust OTHO-
CUTENIbHOM OCH M OTHOCHUTENHHO TOUKHU
O6weMm Tena. Popmynbl 00beMa IPSIMOYTOJIBHOTO MapayiesienuIeaa, Kyoa.

5.2. | I'eomerpuuecku | IloHsTHE O TPEXTPAaHHOM W MHOTOTPAaHHOM YIJIax.

e purypst OceBas cumMmeTpus, e€ mnpuMeHeHue. |'eomerpuueckne (QUTYpPBI, CHMMETPHYHBIE OTHOCH-

TenbHO NpsiMoi. Onpenienenre napauienbHoro nepeHoca. CBOMCTBa MapajyieIbHOTO MEPEHO-
ca. [lonsTie 00 opHamenrax, OopAropax, mapKerax

Tpuronomerpuueckre QyHKIMH OCTPOTO YTiia, OCHOBHBIE COOTHOIICHHS MEXTy HUMHU. Tpu-
TOHOMETpPUYECKHE (PYHKIIUM OCTPOTO YTila, OCHOBHBIE COOTHOIICHHUSI MEXy HUMH. Perienue
NPSAMOYTOJIBHBIX TPEYroJdbHUKOB. TpuroHomerpuueckue ¢pyHkuuu yraos ot 0 go 180°. Oc-
HOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO

TeopeMa KOCHHYCOB U T€OpEMa CHHYCOB, UX IpUMEHEHue. PenieHue TpeyroiabHUKoB. Pop-
MYJIbI, CBA3BIBAIOLINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJJTHOT'O U TOT'0 K€ yIJIa.
MHoOroyroiasHUKH. BbIMykiible MHOTOYTOJNBHUKH. [IpaBUiIbHBIE MHOTOYTONBHHKH, UX CBOM-
CTBa

CBs13p MEX/Iy CTOPOHOM NPaBUILHOTO MHOTOYTOJIFHHUKA M PaJInyCcaMy BIIMCAHHOW W OMUCAH-
HOM OKPYKHOCTEM.

BnucanHuble 1 onMCaHHbIE YETHIPEXYTOJIbHUKH, UX CBOWCTBA U IPU3HAKHU.

[Tonsitrie o romoternn. CBoiicTBa romoretuu. [lomodue duryp.

Pemenne 3agau Ha BeIYMCIEHHUE, TOKA3aTENbCTBO U MOCTPOEHHUE C UCTIOIB30BAHUEM CBOMCTB
W3yUYCHHBIX (QUTYD.
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5.3. | U3zmepenne [Tnomaae mpsIMOYTOTBHUKA.
reoMerpuyecku | [lnomiaau moBepxHoOCTEH KyOa U MPSMOYTOIBHOTO MapalIelieTUIe/1a.
X BEJTMYHH ®DopMmyIbl, BEIpaXKAIOIINE TUIOMIAIb TPEYTOBHIKA: Yepe3 IBE CTOPOHBI U YTOJI MEXAY HUMH,
gyepes3 MePUMETp U Pauyc BIMCAHHON OKPYKHOCTH.
Jnuna okpyxHoctu. [Inomane nmpaBUIBHOrO MHOTOYroJbHHKA. [lmomians kpyra u ero ua-
cTel.
Dopmyssl 00beMa I1apa, NUINHIPA U KOHyca
5.4. | KoopauHatsr ®dopmysa pacCTOSHUS MEXKAY TOYKAMU TUIOCKOCTH.
YpaBHeHHE OKPY)KHOCTH C IICHTPOM B Hauajie KOOPAMHAT U B JTIO00M 3aaHHOM TOUKeE.
55 Bexropst [Tonstre o BekTopax. AnmHa (Moaynb) Bektopa. KommmmaeapHsie BekTopel. KoopamHaTh Bek-
topa. PaBencTtBo BekTOopoB. CyMMa M pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO.
PaznoxeHue BekTOpa Mo JBYM HEKOJUTMHEAPHBIM BekTOpaMm. CKallIpHOE MPOU3BEICHUE BEK-
TOPOB. BEKTOpHBIN METO pelIeHUs] TEOMETPUUECKHUX 3a/1a4. YToJl MeXAY BEKTOpaMu
7 Mamemamuka 6 | IlocTpoeHue MPaBIIFHBIX MHOTOYTOJIEHUKOB.
UCmopuieckom
passumuy
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TemaTnueckuii mian

Ner/ HaumenoBanue pa3neJioB, TeM OcHoBHBIe BUABI y4eOHOH fesiTenb- | KoauvecTBo
g HOCTH BOCHUTAHHUKOB 4acoB
Bee | II. | K.
o | p. |p-
1 5 kaacc (MaTeMaTHKA)
1.1. | Hary- [NoHsATHE HATYpaTBHOTO YHCIa, yuclio- | OmHUChIBaTh CBOMCTBA HATYPAILHOTO 16 2 2
payibHBIE | BOH JIy4, KOOpIMHATA TOUKU HA JIy4e, psina. UuraTh U 3aNMCHIBATh HATYPajb-
qycia u JecsITUYHAas cucTteMa cuucieHus. Ure- HBIE YKCIIa, CPAaBHUBATH U yIIOPAI0YH-
LIKaJIbI HUe 1 3anuck yucen. Kimaccel u paspsi- BaTh UX.
npl. CpaBHEHHE YUCE. N3mepsATh ¢ HOMOIIBIO HHCTPYMEHTOB U
Harnsinaele npencraBnenus o purypax | CpaBHUBATh AJIHHBI OTPE3KOB. CTPOHUTH
Ha TUIOCKOCTHU: TIpsAAMasi, OTPE30K, Iy, OTPE3KH 3aJJaHHOM JJIUHBI C TOMOLIBI0
YroJ1, IOMaHasi, MHOTOyT'OJIbHUK, IIpa- JMHEHKU U IUPKyJs. Beipaxars ogHn
BUJIbHBI MHOTOYTOJIBHUK. Tpeyrois- €JMHULIBI U3MEpPEHUs UIUH Yepe3 Apy-
HUK, BUABI TPEYTOJILHUKOB. rue.
U3o0paxenne reometpuueckux ¢uryp. | PemaTs 3agaun Ha HaXOXKICHUE UIMH
Jnuna oTpeska, JoMaHHOH. JIomaHHbBIE | OTPE3KOB, IEPUMETPOB MHOTOYT OJIbHH-
Y MHOTOYTOJIbHUKH. [IlepumMeTp MHOTO- | KOB.
yronpHUKa. Enuanune! uamepenus anu- | Beinenars B ycnoBuu 3a1aun JaHHbIE,
HBI, Macchl. MI3MepeHune IIMHBI OTpe3Ka, | He0OXOOUMBbIE AJISl €€ PELICHUs], CTPOUTh
[IOCTPOEHNE OTPE3Ka 33AaHHOM UIMHBI. | JIOTHYECKYIO LIEMIOYKY pacCykIeHUH,
COIIOCTaBJIATH MOTYYEHHBIN pe3ysbTaT C
YCJIOBHEM 3aJ1auu.
1.2. Crnoxe- Apudmernyeckue NeHCTBU C HATY- BEBIOTHATH BEIMHCIICHHS C HATYPalh- 21 4 2
HUE U pansHBIMU yrcamu. CBOHCTBaA apud- HbIMU ynciaaMu. QopmMyIpoBaTh CBOM-
BBIUNATA- | METUYECKHX JCHCTBUIl (TIepeMecTH- cTBa apu(hMETHIECKUX IEHCTBHIA, 3aITh-
HUE TEJbHBIN, COUETATENbHBIN). Y CTHBIE U CBIBaTh UX C TIOMOLIBIO OYKB, Ipeodpa-
HaTy- MMMCHbMEHHBIE TIPUEMBI BEIYUCIICHUH. 30BBIBaTh Ha UX OCHOBE YHCIIOBbIE BbI-
panbHbIX | UHMCIOBBIE BRIPAXKEHUS, 3HAUEHUE YUC- | PaKEHUS.
qrcen 710BOTr0 BhIpakeHus. Ilopsiok neicTBust | AHATU3UPOBATH M OCMBICIHBATH TEKCT
B YHCJIOBBIX BBIPRKEHUSIX, UCTIONB30Ba- | 33/1a4u, IepeopMyTUPOBAThH YCIOBHE,
HUe CKOOOK Ha OCHOBE 3HAHUS MpaBwiia | U3BJIEKAaTh HEOOX0AUMYIO HH(pOpMa-
O TIOPSIZIKE BBINIOJIHEHUS ICUCTBUS U LU0, MOJICJIUPOBATD YCIOBHE C IIOMO-
3HaHUS apU(YMETHUECKUX ONepalni. IIBIO CXEM, PUCYHKOB, peallbHbIX Ipea-
Pumckast nymepanus. 3anaun Ha 4acTH. | MeTOB. CTPOHUTH JIOTHYECKYIO IETIOUKY
CrapuHHBIE CUCTEMBI 3aIIUCH YH- | paccyxJeHuil. Kputnuecku oneHuBaTh
cen. JIpo6u B BaBunone, Erunte, Pume. | momy4eHHBIH OTBET., OCYIIECTBIISAA Ca-
CrapunHble cuctemsl Mep. JI. MOKOHTPOJIb, IPOBEPSISt OTBET HA COOT-
Maruauikuii. BETCTBUE YCIIOBUIO.
BeipaxkaTh OHM €AMHULIBI U3MEPEHUS
BEJIMYMHBI B IPYTHX €JUHALAX (METPHI B
KHJIOMETpax, MUHYTHI B 4acax u T.II.)
OKpyrasTh HaTypaibHbIe uncia. Bel-
MOJIHATH PUKUJKY U OLIEHKY B X0J1€
BBIYMCIICHHUM.
MoiennpoBaTh HECIOKHBIE 3aBUCHMO-
CTH C TIOMOLIBIO (POPMYJI, BBITIOJHSTH
BBIYHCJICHHS 110 (hopMymam.
1.3. YMmHOXKe- | ApudMeTrueckre AeHCTBHS C HATY- BEIOTHATH BEIYHCICHHS C HATYPah- 25 4 2
HUE U panbHBIMH ynciaamMu. CBocTBa apud- HBIMHU YUCJIAMH, BBIYUCIIATH 3HAUYCHUS
JelieHHe | METHYECKHX JIeHCTBUH (pacnpeneiu- crenened. @opMynupoBaTh CBOMCTBA
HATy- TENBHBIN). YCTHBIC ¥ TUCHBMEHHBIE MPH- | apu()METHYECKHUX JICHCTBUIA, 3aIHChI-
paJibHBIX | eMbl BeIuuciaeHUN. [IoHATHE O CTENEeHu ¢ | BaTh UX € IIOMOLIBIO OYKB, IIpeodpazo-
qHcen HaTypaJIbHBIM ITOKa3aTeneM. KBagpaT 1 | BBIBaTh Ha MX OCHOBE YHCIIOBBIE BBIpa-
Ky0 uucia. UucaoBble BBIpaXEHHUs, 3Ha- | )KEHUSL.
YEHUE YUCI0BOT0 BhlpakeHUs. Ilopsiiok | AHaIM3UpPOBaTh U OCMBICIMBATH TEKCT
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NEHCTBUS B YMCIOBBIX BBIPAKEHUSX,
UCTIONB30BaHUE CKOOOK Ha OCHOBE 3Ha-
HUS TIPaBUJIa O TIOPSIIKE BBITIOTHEHHS
JEWCTBUS U 3HAHUS apUPMETHICCKUX
ornepanuii. Pa3nuuHeie Moieny TeKCTo-
BBIX 33]1a4: BEIPaXXCHHE, YPABHEHHE,
cxeMa, Tadnuia. 3aadu Ha ypaBHUBA-
Hue. EnquHunbl n3mepeHus BpeMeHH U
CKOpOCTH. 3a7jauyl Ha IBIXKEHHE U UX
pasnuusblie Buabl. OTHOBpEMEHHOE
JBHKEHHE TI0 YHCIIOBOMY JIyUy.
Berpeunoe nBuxeHne U IBUKEHNE B
MIPOTUBOIIOJIOKHOM HAIIPaBICHUU.
JBrm>keHue BIIOTOHKY. J[BM>KEHUE C OT-
cTaBaHueM. J[BixkeHue 1o peke. Pemre-
HHUE TEKCTOBBIX 3a1a4 apu(pMETHIECKUM
cnocobom. [Ipencrasnenue 3aBucumMo-
CTH MEXAY BeTMUMHaMU B Buje Ghop-
MyI1. Beraucienus o ¢popmymnam. [lepe-
X0 OT CJIOBECHOM (hOPMYIHPOBKHU CO-
OTHOIIICHUI MCXKAY BCIIMYMHAMU K aji-
reOpaunueckoii. [Ipumepsl 3aBUCUMOCTEH
MEXy BETMYMHAMU CKOPOCTB, BPEMH,
PacCTOsIHUE; MPOU3BOIUTENBHOCTD,
BpeMmsi, paboTa; 11eHa, KOJINYeCTBO, CTO-
HUMOCTH U T.II. Pemenue npocreimmx
JIOTHYECKUX 3aja4. Pemenue npocrei-
TUX KOMOMHATOPHBIX 3a7a4.

3a7a4uu, nepedopMyInpoBaTh yCIoBuE,
U3BJEeKaTh HEOOXOAUMYIO HHPOPMa-
MO, MOJICITIPOBATH YCIIOBHE C TIOMO-
HIBIO CXEM, PUCYHKOB, peasbHBIX Mpea-
MeTOB. CTPOUTH JOTHYECKYIO LEMOYKY
paccyxeHuil. Kputudecku OLeHUBATh
MIOJTyYeHHBIN OTBET., OCYILECTBIISA ca-
MOKOHTPOJIb, IPOBEPSISI OTBET HA COOT-
BETCTBHE YCIIOBUIO.

MogennpoBaTh HECII0XKHBIC 3aBUCHMO-
CTH C TIOMOIIBI0 (POPMYJI, BBITOJHSTh
BBIYUCIIEHUS IO popmynam. Hcmons3o-
BaTh 3HAHUS O 3aBUCHMOCTAX MEKIY
BEIMYMHAMH (CKOPOCTb, BPEMsl, PaccTo-
SIHUE; TPOU3BOIUTEIHHOCTE, padoTa,
BpEMSI U T.I1.) IIPU PEIICHUH TEKCTOBBIX
3ajad.

Bbiensats B yCloBHUM 3a/1a4d JaHHbIE,
HEOoOXOMMBIE /IS €€ PEIICHHs], CTPOUTD
JOTUYECKYIO IIETI0YKY PACCYKICHUM,
COIIOCTABJIATH MOJyUYSHHBIH PE3yJbTaT C
YCIIOBHEM 3a]1a4H.

1.4. | [lnomaau | [ToHsTHE TUIOMAAN QUTYDPBI; €MHUAIBI BripaxkaTh 0IHU €TUHUIIBI H3MEPEHHUS 16
n 00beMBbl | 3MepeHus wiomaan. [lnomans npsimo- | mwromanu gepes Apyrue.

YroJIbHUKA U TIomans kBajapara. [Ino- | BeraucnsaTs miomaay KBaapaToB 1 Opsi-

I3k MPSMOYTOJBHOTO TPEYTOJIbHUKA. | MOYTOJIBHUKOB, HCIIOJB3Ysl (POPMYJIBI

PaBenctBo ¢uryp. PaBHoBenukue dury- | muomann KBajapara u IUIOMEAAN IpsiMO-

pol. [Tonstue o6vema. O0BbEM TpsIMO- YTOJIBHUKA.

YrOJILHOTO MapajuieNienuneaa u o0bem Beraucnsats 06beMbl KyOa U psiMo-

Ky6a. Enqunuiiel n3mepenus oobéma. YIOJIBHOTO TapajulelIeuIe a, UCIoib-

Pa3meprr 00BEKTOB OKpyKaromiero Mupa | 3yst popmyssl o0bema Kyda u oobeMa

(OT aMeMeHTapHBIX YacTull /1o BeeneH- | mpsAMOYroJIbHOTO MapaieNenuieaa.

HOW), JUTMTETTLHOCTD TIPOIIECCOB B OKPY- | BhIpaskaTh OJTHU €AMHUIIBI H3MEPEHUS

KAroIleM MUpeE. o0beMa uepes ApyTrHe.

3amaun Ha pa3pe3aHue U COCTaBICHHUE Pemrath 3amaun Ha HAXOXIEHHUE TUIOLIA-

¢uryp. ['eomeTpus Ha KieTdaToi Oyma- | /e KBaApaTOB U MPSIMOYTOJIHLHUKOB,

re. PaBHOCOCTaBNIEHHBIEC 1 PABHOBEIH- 00BeMOB KyOOB M IPSMOYTOJIBHBIX Ta-

Kue GUrypsl. paJuienenunesoB, Kyoa.

Co¢uzmbl 1 mapagokcsl. 3agaqa Jleo- PacrniozHaBath Ha yepTexax, pUCyHKax

Hapyo [Tuzanckoro (PrubOoHAUN) O MOJIEIISIX TeOMETpHUYECKHE PUTYPHI,

KpoJukax, yrcia @uddonaun. 3agaya o | koHpurypauuu Gpuryp (MI0CKUe U Ipo-

axMaTHOU JOCKE. cTpaHcTBeHHBIE). [[pHBOIUTH TpHMEpHI
aHaJIOTOB TeOMETPpUYECKUX QUTyp B
OKpY’KaloIIeM MHPE.
Bbienars B yClnoBUH 3a/1a4d JaHHBIE,
HEOOXOIUMEIE JIJIsl €€ PEIIeHUs], CTPOUTh
JIOTHYECKYIO TIETIOYKY PACCYKICHHH,
COIIOCTABJIATE ITOJyYSHHBIH PE3yNbTaT C
YCJIOBHEM 3aJ1auu.

1.5. OO6bikHO- | [TomsaTHe poOu. OOBIKHOBEHHBIC IPO- MopenupoBaTh B TpaddecKoi, mpe- 26
BEHHBIC 6u. CpaBHEeHHE OOBIKHOBEHHBIX ApoOeii. | MeTHOW GopMe MOHSTHS M CBOMCTBA,
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npobu Apudmernueckue JeHCTBHUS C OOBIKHO- | CBSA3aHHBIE C IOHSATHEM OOBIKHOBEHHOM

BEeHHBIMU Jpo0simu. Haxoxnenue yactu | ApoOH.

OT IEJIOTO ¥ [eoro 1o ero yacTu. Cino- | @opMynnpoBaTh MpaBuia JEHCTBAS C

JKCHUE U BRIYUTAHUC CMEIIAHHBIX JIPO- 0OBIKHOBeHHBIMU 1po0smu. [Ipeobpaso-

Oeid. BBIBaTh OOBIKHOBEHHBIE TPOOH, CpaBHU-

Harnsoasie npeacraBneHust o Gurypax | BaTh U yIOPSIOYNBATEH UX. BRIMOMHATE

Ha TUIOCKOCTH: OKPY>KHOCTb, KPYT. BBIYHCIICHHUS C OOBIKHOBEHHBIMH JIPO-

Oxpy>xHOCTB 1 KpyT. Llentp, paanyc, OstmMu.

muametp. [yra, xopna. Cekrop, cer- Brigensars B yciaoBHAY 3a71a9u TaHHBIE,

MEHT. HEOOXOMMEBIE [T €€ PEIIeHHS, CTPOUTD
JIOTHYECKYIO IIETIOYKY PacCyKICHHH,
COIIOCTABJIATH MOJyUYSHHBIH PE3yNbTaT C
YCIIOBHEM 3a/IadM.

1.6. Hecsatna- | [lonarue necsatuanoe apoou. CpaBHe- UuTaTh ¥ 3aKMCHIBATh ACCATHYHBIC Apo- | 13
HBIC IPO- | HUE JECSITUYHBIX Opobeil. Apupmernde- | 6u. [IpenctaBnsTs 0OBIKHOBEHHBIE APO-
6u. Cro- | ckue AeWCTBUSA C NECATUYHBIMA Ap0Os- | OW B BUJE ACCATUIHBIX U ACCATUIHEIE B
KeHue u | mu (crokeHue, Berantanue). [lpenacras- | Bume oObIKkHOBEHHBIX. HaxomuTs mecs-
BBIYHTA- JICHUE JICCATHYHON APOOU B BUIC OOBIK- | THUHBIC MPHOIMKEHHS OOBIKHOBCHHBIX
HUE Jiecs- | HOBEHHOU IpoOH U OOBIKHOBEHHOM B npobeii. CpaBHUBATH U YIOPSIOYUBATH
TAYHBIX BHJIE IECATUYHON. BrIienienre MHOXHU- | IeCATUYHBIE TPpoOH. BEITIOIHSTE BEIUMC-
npobeit TEJS — CTETICHH JIECATH B 3allUCH YHCNA. | JICHUS C ACCATHUYHBIMHU qpobsimu. Hc-

OTKpbITHE NECATUYHBIX Apo0eii. [lecsi- | MONB30BaTh SKBUBAJICHTHBIC TPE/ICTAB-

TUYHBIE IPOOU M METPUYECKas CHCTeMa | JICHUS APOOHBIX YHCEN MPH UX CPaBHE-

Mep. HUU, TIPH BRIYHCIICHUSIX. BBIMTOMHATE
MPUKUAIKY U OLICHKY B XOJI¢ BRIYHUCIIE-
Huil. ITpoBOAUTE HECIIOKHBIE UCCIIENO0-
BaHUs, CBSI3aHHBIE CO CBOMCTBAMHU
JIPOOHBIX YKCEN, OMUPAsCh HA YUCIOBEIE
9KCIIEPUMEHTHI (B TOM YHUCIIE C UCTIONb-
30BaHHEM KaJIbKYJSATOPa, KOMIIBIOTEPA)
OKpyrsITh AecSITUYHbIE TpoOu. Beimon-
HATH TPUKUJIKY U OIICHKY B XOJIC BbI-
YUCIEHUM.

1.7. YMHOKe- | ApudMeTHUecKue NEHCTBUS C JeCITHY- | BBIMONHATE BEIYUCICHUS C IECATHIHBI- 26
HUE U HBIMH JIpoOsiMU (YMHOKEHHE, JlesieHne). | MU qpobsimu. Vconb3oBaTh SKBUBa-
neneHue | BelieneHue MHOXHTENS — CTETICHH Jie- | JIGHTHBIE MIPEJICTABICHUS IPOOHBIX YH-
JIecaTHd- | cATH B 3amucu uncna. CpeqHee apudme- | Cell IpU UX CPAaBHEHUH, TIPH BHIYHCIIE-
HBIX JIpO- | TWYecKoe umcen. JleneHne u yMHOKEHHE | HUSIX. BBITONHATE IPUKHIIKY W OIICHKY B
Oeii JECSITUYHON ApoOU Ha HATypaNbHYIO XoJie BbruMciieHui. IIpoBoauTh HECIIOXK-

crenienp yncna 10. YMHOXeHHE necs- HBIE UCCIIEJIOBAHNUS, CBSI3aHHBIE CO
TUYHBIX JIpoOeld. [lenenne NecsITHYHBIX | CBOMCTBaMM APOOHBIX YHCEN, OIUPAsiCh
TIpOOeii. Ha YHCJIOBbIE IKCIIEPUMEHTHI (B TOM
YHCIIE C UCTIONB30BAHUEM KAIBKYJIATO-
pa, KOMIIbIOTepa)
OxpyrisTh AecsTuaHbIe 1poou. Bemo-
HATH TPUKUIKY U OLICHKY B XOJI€ BbI-
YUCJICHUM.
HaxonuTts cpeanee apudmernyeckoe
JIBYX MJIM HECKOJIBKHX YUCETI.

1.8. Huctpy- [Ipencrasnenue naHHbIX B BUje Ta0ui, | M3BiekaTs nH(OpMAIIUIO U3 TaOIHII U 17
MEHTBI JIarpamm. JMarpamm, BEITIOTHSIT BEIYUCIICHUS IO
JUTS BBI- COop 1 00pabOTKa CTATUCTHYSCKOM UH- | TaOJIMYHBIM JaHHBIM, CPDABHHUBAThH BEJIH-
4yrciaeHnH | GopMaryu o SBICHUSX OKPYKAOIIeH YHHBI, HAXOJIUTh HAHOOJIbIIICE U
U U3Me- JecTBUTEIbHOCTH. Onpockl 0011e- HalMEHbIIIee 3HAYCHUE U JIP.
peHuit CTBEHHOTO MHECHHS KaK CTaTUCTHYEeCKass | BuImomHsATh cOOp MHpOpMANUU B He-

nHpopmarusa. CTaTUCTHICCKUE TaHHBIC.
Cpennue pe3yapTaThl n3MepeHui. Ilo-

CJIOKHBIX CIIy4asx, MPEACTABIIATh HH-
(dhopMaruio B BUJIe TaOJIUI] U AHArPaMM,
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HATHE O CTATHUCTUYECKOM BBIBOJIEC HA
OCHOBE BBIOOPKH.

VYroa. Buael yrnos. I'pagycHas mepa
yraa. 3MepeHue u HocTpoeHHe yrioB ¢
MOMOLIBIO TpaHcnoptupa. Llentpanp-
HBIH, BOUCAaHHBIA yTOJ1, BEIMYMHA BIU-
CaHHOro yria. BzaumHoe pacnomnoxe-
HUE NPSMON U OKPY>KHOCTH, ABYX
okpykHocTeil. KacatenbHas u cekynas
K OKpPY>KHOCTH, UX cBolcTBa. Kpyroseie
nuarpammel. Ytenune nadopmanuu, co-
JeprKalleincs B KpyroBoil uarpamme.
[TocTpoeHne KpyroBuIX AHAarpamM.
[IpouenTsl. Haxoxaenne npoeHToB oT
BEJIMYMHBI U BEJIMYUHBI IO €€ MPOLIECH-
TaMm. BelpaxkeHue oTHOLIEHUS B IPOLICH-
tax. IIpoLieHTHOE OTHOLICHUE OBYX YH-
cell. YBeJIMYeHHEe U YMEHbBIIIEHUE YnCIa
Ha JJaHHOE KOJIMYECTBO IPOLEHTOB. Pe-
LICHHUE 3a/1a4 Ha MPOLIEHTHI.

B TOM YHCJIE C IOMOLIBbIO KOMITBIOTEP-
HBIX IIPOTPaMM.

N3MepsTh ¢ TOMOIIBIO HHCTPYMEHTOB U
CpaBHUBATH BEINYHMHBI yIII0B. CTPOUTH
YTIIBI 321aHHOH BETTMYUHBI C TIOMOLIBIO
TpaHcropTupa. Pemars 3amaun Ha
HaxO0KJCHUE TPayCHON MepHI YTIIOB.
Bbinensarts B yClnoBUM 3a/1a41 JaHHBIE,
HEOoOXOMMBIE /IS €€ PEIICHHs], CTPOUTD
JOTUYECKYIO IIETIOUKY PACCYKICHUM,
COIIOCTABJIATH MOJyUYSHHBIH Pe3yNbTaT C
YCIIOBHEM 3aJ1a4u.

OOBACHATH, UTO TaKoe mporeHT. [lpen-
CTaBISTH MPOLICHTHI B BUAE APOOEH 1
JpoOu B BHJIE MPOLICHTOB. OCYIIECTB-
nsTh mouck uHpopmanwm (B8 CMU), co-
JieprKallel JTaHHbIe, BEIPa)KCHHBIE B
IIPOLIEHTAX, UHTEPIIPETUPOBATH UX. Pe-
IaTh 33J]Ja4d Ha MPOIIEHTHI U IpooH (B
TOM YHCJIE U3 PEabHON MPAKTHKH), UC-
MOJIB3YS IPU HEOOXOAUMOCTH KaJIbKy-
JSITOP.

HroroBoe moBTOpEeHNE Kypca MaTeMaTHKH 5 Ki1acca 15 1
[IpomeskyTodHast arTecTartis B hopMe KOMIUICKCHOW KOHTPOJIBHOM pabOoThI
Hroro 175 | 27 | 15
2 6 KJaacc (MaTeMaTHKA)
2.1. Henn- Hemurtenu u xpatasie. Hanbonmpmmii DopMyTUpOBaTh ONPEICIICHUS IETUTE- 21 4 2
MOCTb OOIIHiA enTeNb, HAaNMEHBIIIee 00IIee JIS1 ¥ KPaTHOT'O, TIPOCTOTO YMCIIA U CO-
qrcen KpaTHOE U METO/Ibl MX HaX0XK/ICHHSI. CTaBHOTO YKCJIa, CBOHCTBA M IIPU3HAKU
CgoiictBa nenumoct. [Ipu3Haku neau- | JeTUMOCTH.
MOCTH Ha 2, 3, 5, 9, 10. IIpocTble u co- Jloka3bIBaTh U OINPOBEPIaTh C MOMOIIBIO
CTaBHBIC YKCIIa. Pa3noxeHne HaTypalib- | KOHTPIIPHUMEPOB YTBEPXKICHUS O ICIH-
HOTO YHCJIa Ha IPOCTHIC MHOKUTEIH. MoctH urcen. Kinaccudunmporartsb
Jenenue ¢ ocraTkoMm. HaTypaJIbHBIE YKclia (YETHBIE U HEYeT-
HBIE, TIO OCTATKaM OT JIeJICHHS Ha 3 U
T. 1)
Uccnenorars npocTteiiiiine 4uciioBble
3aKOHOMEPHOCTH, TIPOBOTUTH YUCIIOBBIC
9KCIIEPUMEHTHI (B TOM YHUCIIE C UCTIONb-
30BaHHMEM KAJIbKYIISITOPa, KOMIIBIOTEpA)
2.2. Crnoxe- [onste apoOu. OOBIKHOBEHHBIE JPO- MogenupoBats B rpadUuecKoi, mpe- 22 3 2
HUE U 6u. OcHOBHOE CBOWCTBO ApodH. Cpas- METHOH (hopMe MOHSATHSI U CBOMCTBA,
BBIUUTA- | HEHHE OOBIKHOBEHHBIX JPO0Eii. CBSI3aHHBIE C TIOHSATHEM OOBIKHOBEHHOM
HUe Ipo- | ApudmeTrueckue ASHCTBHS C OOBIKHO- | apoOu. OpMyITUpOBATh M 3aITUCHIBATE C
Oeii ¢ BEHHBIMU Jpo0simu. HaxoxneHnue 4actu | HOMOLIbIO OYKB OCHOBHOE CBOWCTBO
Pa3HBIMH | OT IIEJIOTO M HENOoro 1o ero yactu. Cio- | npobw.
3HaMEHa- | KCHUE W BRIYUTaHUE CMENIaHHBIX JIPO- DopMyIMpOBaTh TpaBHUIIa JEHCTBUS C
TEJSIMU Oeil. 0OBIKHOBEHHBIMH JIpo0Osimu. [Ipeodpa3zo-
BEIBaTh OOBIKHOBEHHBIE IPOOH, CPABHH-
BaTh M YIOPSAA0YMBATH UX. BBIMOIHATE
BBIYUCIICHHUS ¢ OOBIKHOBEHHBIMU JIPO-
OsIMuL.
2.3. YMHOXKe- | YMHOXKEHWE U IeJICHUE CMEIIIaHHBIX DopMyIHpOBaTH IPABMIIA JCHCTBUS C 31 5 3
HUC U npoOeii. 3agaun Ha COBMECTHYIO pabo- OOBIKHOBEHHBIMH APO0sMU. BBIMOTHATE
neneHne | Ty. 3agaydl ¢ APOOHBIMU YKCIaMu. 3a- BBIYUCIICHUS ¢ OOBIKHOBEHHBIMU JIPO-
OOBIKHO- | J]a4¥ C aTbTCPHATHUBHBIM YCIOBUEM. OstMuL.
BEHHBIX PasznuyHbIe MOZETTN TEKCTOBBIX 33/1a4: BrlgensaTs B yCcI0BHM 337129 TaHHBIE,
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npobeit

BEIp@XCHHE, ypaBHCHHE, CXeMa, Ta0JIH-
ua. 3ajayu Ha ypaBHUBaHUE. EauHUIIBI
M3MEpEeHIsI BpEMEHH U CKOPOCTH. 3afa-
YU Ha JBIKCHUE U UX PA3IMYHBIC BUJIBL.
OnHOBpEMEHHOE JBUKEHHE TI0 YHUCIIO-
BOMY Jyd4y. BcTpeuHoe nBmkeHue U
IBIOKEHHE B TIPOTHBOIIOJIOKHOM
HamnpasieHUH. [IBIKEHUE BIOTOHKY.
JIBrm>xeHue ¢ oTcTaBaHueM. [[BrkeHue
0 peke. Pemenne TeKCTOBBIX 3a1a4
apupmeTndeckuM criocooom. Ilpen-
CTaBJIEHUE 3aBUCUMOCTH MEXIY BEJIH-
yiHaMHA B Buze popmy. Berancnenns
o popmynam. Ilepexon oT crioBecHOM
(OpMYIHPOBKH COOTHOLICHUI MEXITY
BeIMYMHAMHU K anreOpamdeckoit. [1pu-
MepBI 3aBUCUMOCTEI MEXIy BEINYIHA-
MU CKOPOCTb, BPEMsI, PAaCCTOSHUE; TIPO-
M3BOJUTENHHOCTH, BpeMs, paboTa; 1eHa,
KOJMYECTBO, CTOUMOCTSH U T.II.

HEOOXOIUMEBIE IS €€ PEIICHHS, CTPOUTH
JIOTUYECKYIO IIETIOYKY PacCyKISHHH,
COIIOCTABJIATH TOJyYSHHBIH PEe3yJIbTaT C
YCIIOBHEM 3aJ1auu.

AHanu3upoBaTh U OCMBICIUBATH TEKCT
3aja4u, nepeopMyITHpOBaTh YCIOBHE,
M3BIIEKaTh HEOOXOAUMYTO HH(pOpMa-
U0, MOJICIUPOBATh YCIOBUE C TIOMO-
HIBIO CXEM, PUCYHKOB, pealTbHBIX TPe/I-
MeTOB. CTPOUTH JIOTHYECKYIO IIETTOYKY
paccyxaenuii. Kputudecku orieHUBaTh
MOJTyYEHHBINA OTBET., OCYIICCTBIISIS Ca-
MOKOHTPOJIb, IPOBEPSISt OTBET HA COOT-
BETCTBUE YCJIOBUIO.

MoienupoBaTh HECIOKHBIC 3aBUCUMO-
CTH C TIOMOIIBIO (hOPMYJI, BBITTOTHSITh
BBIYUCIICHHS IO popmynam. Hcmons3o-
BaTbh 3HAHHA O 3aBUCUMOCTAX MCKIY
BEIMYMHAMHE (CKOPOCTb, BPEMSI, PACCTO-
SIHUE; TPOU3BOIUTEIHHOCTh, padoTa,
BpeMsl U T.I1.) TIPU PELIeHUH TEKCTOBBIX
3ajay.

BbIensaTh B yCIIOBHM 3a/1a41 JTaHHbIE,
HEOOXOIUMBIE JIJIS €€ PEIICHUS, CTPOUTh
JIOTHYECKYIO IIETIOYKY PacCy KICHHIA,
COIIOCTABJIATH MOJyUYCHHBIH PE3yJIbTaT C
YCIIOBHEM 3aJIa4H.

2.4. Otnomte- | Otnomenwue. [Iponoprus. OcHoBHOE IIpuBOAMTE IPUMEPHI UCIIOJIB30BAHMS 18
HUS U CBONCTBO Nponopuuu. Pemienne tek- OTHOILUEHUH Ha NpakTUke. Mcnonas3o-
MPONOpP- | CTOBBIX 33/1a4 apU(METUIECKUMH CIIO- | BaTh MOHATHS OTHOLIEHHUS M IPOIIOPLIUH
UH cobamu. /lenenue uncia B JTaHHOM OT- AHaM3upoBaTh U OCMBICIMBATH TEKCT

Homenuu. [IpsiMast mporopiMoHanbHas | 3a7a4u, epeopMyTUPOBATEH YCIOBHE,
3aBUCUMOCTD: 3a7ianue (popmyion, Ko- M3BJIEKaTh HEOOXOAMMYIO HHPOPMa-
3¢ GUIKEHT MPONOPLUOHAILHOCTH; LU0, MOJICJIUPOBATD YCIOBHE C IIOMO-
cBoiicTBa. [IprMeps! mpsAMO MPOTMOPIU- | IIBIO0 CXEM, PUCYHKOB, PEaIbHBIX Mpe/I-
OHANBHBIX 3aBHcUMOcCTel. OOpaTHast MeTOoB. CTPOUTH JIOTHYECKYIO LIETIOYKY
MPONOPLMOHANBHAS 3aBUCUMOCTb: 33Ja- | paccyxaeHuid. Kputnuecku oneHnBaTh
Hue hopmynoi, koadduuuent odpat- MOJTy4Ye€HHBIN OTBET, OCYIIECTBRIIAA ca-
HOM MPOIOPIIMOHATIEHOCTH MOKOHTPOJIb, IPOBEPSISt OTBET HA COOT-
30110TOE CEUEHHE. BETCTBUE YCJIOBHIO IIPU PEIICHUH 3a7ad.
CocTtaBisTh ()OPMYIIbI, BEIPAYKAIOIUE
3aBHCHMOCTH MEX]Ty BETHYNHAMH, BbI-
YHUCISTH O GOpMyJIam.
PacriozHaBath npsiMyto U 00paTHYIO
MPOTMOPIIMOHATBHbIE 3aBUCHMOCTH. Pe-
1aTh TEKCTOBBIE 33/1a4M HA TIPAMYIO U
00paTHYIO NPONOPLIHOHATILHBIE 3aBUCH-
MOCTH (B TOM YHCIIE C KOHTEKCTOM U3
CME)XHBIX JUCIUIUINH, U3 peaTbHON
JKU3HH)

2.5. [onoxu- | IlonoxurensbHbIE U OTpULIATEIbHBIC [TpuBOIUTH IPUMEPHI UCTIONB30BaHusA B | 13
TeNbHBIE | uHMcCia, MOIYJb yucia. M300paxenue OKpY’KaroIIeM MHUpE TOJIOKHUTETbHBIX U
U OTpH- YHCeN TOYKaMH KOOPJMHATHOM MPsIMOH, | OTPHULIATENBHBIX YHCEN (TeMIeparypa,
LaTeINb- reoMeTpHyeckasi HHTEpIpETalug MOy~ | BBIUTPBIII-TPOUTPHIIL, BEIILIE-HUKE
HBIE YMC- | JI1 Yncia. MHOXECTBO LIETIBIX YUCEIL. YPOBHS MOPSI U T.11.)
na CpaBHeHHeE LIEINIBIX YUCe. N300paxath TOUKaMU KOOPAMHATHOMN

IlosBenue OTpHULIATCIbHBIX YH-

IMJIOCKOCTH ITOJIOKUTCIILHBIC U OTpUILId-
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ces u Hys. JI. Diinep.

TENbHBIC LIeJIbIC Yncia. XapaKTepu3o-
BaTh MHO>KECTBO I1EJIBIX YH-
cen.CpaBHUBATH B YIOPSIIOYNBATH I1e-
JIBIE YHCIIA.

2.6. Crnoxe- Apudmernueckre AeHCTBUSA ¢ UenabIMU | DOpMYyIHPOBATh U 3alIUCHIBATH C MO- 15

HUC U gucnamu. CBoiicTBa apu(pMeTHIecKux | MOIIbI0 OyKB CBOICTBaA ACWCTBUH C IIe-
BBIUUTA- | JEHCTBUIL. JIBIMH YHCIIAMHU, IPUMEHSTh AJIS IPE00-
HUE T0- pa30oBaHMsI YMCIIOBBIX BhIpaykeHU. BoI-
JIOXKU- MIOJIHATH BBIYMCIIEHUS C LEIBIMHU YUCIIa-
TEJbHBIX MH.
U OTpH-
LaTeNb-
HBIX YH-
cel

2.7. Ymuoxe- | OtpunarensHsie apoou. M3o0paxenue | M300paxars TOUKaMu KOOPAUHATHOM 13
HUE U YHces TOYKaMHU KOOPIUHATHOM MPsIMON. | TNIOCKOCTH MOJOXKHUTEIbHBIE H OTpHUIIa-
nenenne | Popmyna pacCTOSIHUS MEXKAY TOUKaMH | TeJbHbIC PallOHANbHBIC YHCIa. XapaK-
OoTpHLa- KOOpJMHATHOW NPpAMONA. MHOKECTBO TEPU30BATh MHOXXECTBO PALIMOHAIBHBIX
TEJIbHBIX | pallMOHAIBHBIX yHcel. PannonansHOe quce.

U TIOJIO- YHCII0 KaK OTHOLIeHHe M/N, rae m- DopMyIUpoBaTh U 3aMUCHIBATH C I10-
JKUTENb- | LIEJIO€ YUCTIO, N-HATYPAILHOE YUCTIO. MOIIBI0 OYKB CBOMCTBA JIEHCTBHM C pa-
HBIX YH- CpaBHeHHE pallMOHABHBIX YHCE. MOHAJIBHBIMU YHCIAMHU, TPUMEHSTh
cen Apudmernyeckue IeHCTBHS C PaLIio- JUTSI TIPe00pa30BaHuUs YNCIOBBIX BHIpPA-
HaJbHBIMH yuciaMu. CBoiicTBa apug- >keHuid. CpaBHUBATh U yIOPSJ0YNUBATh
METHYECKUX JIEHCTBHIM. paloHaNbHbIE YUCIIa, BHITIOIHATH BbI-
YHCIEHUS C pallMOHAJIBHBIMU YHCIIaMH.

2.8. Pemenne | YpaBHenue c ogHOMN nepemerHol. Ko- BBIMOTHATH 31€MEeHTapHbIE 3HAKOBO- 13
ypaBHe- peHb ypaBHeHuUs. CBOICTBaA YUCIIOBBIX CHUMBOJINYECKHE ICHCTBUS: IPUMEHSTh
HUU paBeHCTB. PaBHOCHMIIBHOCT YpaBHEHHN. | OYKBBI Ui 0003HAYEHUS YHCEN, IS

JluHeiiHOe ypaBHEHHE U METOABI UX pe- | 3allUCH OOIIMX yTBEPKACHUI; cocTaB-
meHus. McecnenoBanre TMHEHHOTO JSITh OYKBEHHBIE BBIPAXKEHUS 110 YCIIO-
ypaBHeHUs. PellieHne ypaBHeHU, CBO- BHSIM, 33JIaHHBIM CJIIOBECHO, C IIOMOIIBIO
JSIIIUXCS K JINHEWHBIM. Pelienne tek- pPHCYHKA WIIH YepTexka; NpeoOpa3oBbI-
CTOBBIX 3a/1ad. BaTh ajredpanyeckue CyMMbl U TIPOU3-
BEACHUS (BBIIOJIHATH NPUBEACHHUE I10-
JOOHBIX ClIaraeMbIX, PACKPBITHE CKOOOK,
YIPOLICHUE TPOU3BEACHUH).
BbruucnsaTe 4nciaoBoe 3HaueHHe OyK-
BEHHOTO BBIPAKEHUS;
Pemiate nuHelHbIE, a TAKXKE YpaBHEHUS,
CBOJSIIIIUECS K HUM.
Pematp TekcTOBBIE 331241 HAa COCTaB-
JICHUE JIMHEWHOIO YPaBHEHHS.

2.9. Koopan- | /lekapToBbl KOOpAMHATEI HA IIIOCKOCTH. | CTpOUTHh Ha KOOPAMHATHON TNIOCKOCTH 13
Hatel Ha | [locTpoeHne TOUKM O ee KOOpAUHATAM, | TOUYKH U (QUTYpPHI 11O 3aJaHHBIM KOOPIH-
MJI0CKO- oTpesieNieHre KOOPANHAT TOUYKH Ha HaTaM, OTPEAETIATH KOOPANHATHI TOUEK.
CTH IIJIOCKOCTH. W3zBnexkats uHGpOpMAIHIO U3 TAOIUI U

U3o0perenne MeToa KOOPAUHAT, TI03-
BOJISIIOIIETO TIEPEBOJUTH T€OMETPUYE-
CKHe OOBEKTHI Ha SI3BIK AITeOPEI.
P.Hdexapr, I1.®epma. [lpumepst paznuy-
HBIX CUCTEM KOOPJHMHAT Ha IJIOCKOCTH.
[IpencraBienue qaHHBIX B BUjIE TaOJHII,
JUarpamm.

COop 1 00paboTKa CTATUCTHYECKOMN HH-
(hopMaIuu o SIBICHUAX OKPYIKAIOIIEeH
nercTBuTebHOCTH. OnpOCk 001IIe-

JIUarpaMM, BHITIOJHSTH BEIYMCIICHHUS T10
TaOJIMYHBIM JTAHHBIM, CPAaBHHBATH BEIH-
YHHBI, HAXOJIUTh HAHOOJIbIIICE U
HaMMEHbIlIee 3HAYCHUE U JIP.
BeimonHsaTs c60p nHpOpMALK B HE-
CJIOJKHBIX CITy4asiX, IPe/ICTaBIsATh WH-
¢dopmanuio B Buje TaOIHL U AHArpaMM,
B TOM YHCJIE C IOMOLIBIO KOMITBIOTEP-
HBIX TIPOTPaMM.

Bocripon3BonTh OIpeieeHus epIeH-
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CTBEHHOT'O MHEHHMS KaK CTaTHCTUYECKas
nHpopmanusi. CTaTHCTUUECKUE JaHHBIE.
Cpennue pe3ynbrathl n3mMepenni. [1o-
HSATHE O CTATHUCTUYECKOM BBIBOJIEC Ha
OCHOBE BBIOOPKH.

[lepiernuKyIIpHBIE TPSMBIE, TIOCTPOE-
HUE ePIEHANKYISIPHBIX MPSIMBIX.

JAUKYJISAPHBIX TPSAMBIX, BBICOTBI TPC-
YTOJIbHHUKA.

HroroBoe nmoBTOpeHUE Kypca 5-6 KiiaccoB 16 1
[IpomesxyTouHast aTTecTauus B GopMe KOMIUICKCHOH KOHTPOJIBHOM padoTh
Hroro | 175 | 29 | 16
3 7 xaace (ajreopa)
3.1. Bripaxke- | 3aposkaenue anreOpsl B Heipax apud- BrINOMHATH 371€MEHTapHbIE 3HAKOBO- 19 3 3
HUA, MeTuku. An-Xopesmu. Poxknenue Oyk- | CHMBOJIIMYECKUE NCHCTBUS: IPUMEHSTD
TOXIe- BEHHOH CHMBOJIUKH. OyKBbI 111 0003HAYEHUS YHCEN, AT
CTBa, AnreOpanveckue BEIpaXeHHUA. bykBeH- | 3amucu oOIINX YTBEPKISHHIA; COCTaB-
ypaBHe- HBIC BBIPAXKEHHUS (BBIpXKEHUSI C TIepe- TSTh OYKBEHHBIE BBIPAKEHUS 110 YCIIO-
HUS MeHHbIMH). YncnoBoe 3HaueHue Oyk- BUSIM, 33JJaHHBIM CJIOBECHO, C TIOMOILBIO
BEHHOTI'0 BbIpaXeHUs. JloOMyCTUMBIE 3Ha- | PUCYHKA MM YepTexkKa; MpeoOpa3oBhl-
YeHus mepeMeHHbIX. [lofcTaHoBKa BBI- | BaTh anreOpandeckue CyMMBI U TIPOH3-
pakeHMi BMeCTO nepeMeHHbIX. [Ipeo0- | BeaeHus (BHIMOIHATH MPUBEACHUE MTO-
pa3oBaHue OYKBEHHBIX BBIPAKEHHH Ha JIOOHBIX ClIaraeMbIX, PACKPHITHE CKOOOK,
OCHOBE CBOWCTB apU()METHUCCKUX JIeH- | YIPOIICHUE POU3BEACHUN).
CTBUH. BbIuucnsaTh 4nciaoBoe 3HaueHHe OyK-
YpaBHeHue ¢ ogHOI nepeMeHHoil. Ko- BEHHOTO BBIPAXXEHUS; HAXOJIUTHh 00JIacTh
peHb ypaBHeHuUs. CBOICTBaA YHCIIOBBIX JOITyCTUMBIX 3HAUEHHH IEPEMEHHBIX B
paBeHCTB. PABHOCWIIBHOCTh YPaBHEHUI. | BBIPAKEHUU
JIuneliHoe ypaBHEHUE U METOABI UX pe- | IIpoBOOUTE HOKa3aTeNbHBIEC PACCYXKAE-
meHus. McecnenoBanre TMHEHHOTO HUSI O KOPHAX YPaBHEHHUS C OIOPOH Ha
ypaBHeHus1. Pelienue ypaBHeHUH, CBO- | ompe/esieHre KOpHs, ()yHKIIMOHAIBHBIC
JSIIUXCS K IMHEHHBIM. Pemmenue Tek- CBOMCTBA BBIPAKEHUM.
CTOBBIX 3a/1ad. PacriozHaBaTh TMHEHHBIE ypaBHEHUSL.
CraTucTHYECKHE XapaKTePUCTUKH Pemars nuHeliHbIe, a TaK)XKe YypaBHEHHUS,
Habopa IaHHBIX: cpeHee apudMeTHde- | CBOSIIUECS K HAM.
CKO€, MeJiaHa, HauOoJbllee u Pemath TeKCcTOBBIE 331a4H HA COCTaB-
HanMeEHbIlIee 3HaYeHue, pasmax. [Ipea- | neHue TMHEHHOTO ypaBHEHUS.
CTaBJIEHHE O BEIOOPOYHOM HCCIIEIOBA-
HUH.
HcToku Teopun BeposITHOCTEH: CTpaxo-
BOE JI€JI0, a3apTHbIE Urpsl. I1.depma u
b.ITackans. A.bepaymm. A.H. Konmo-
TOPOB.
3.2. Oynkunu | [lonstre pyHkunu. OyHKINH BeruucnaTs 3Hauenus QyHKOui, 3agas- | 12 2 1

y=kx+b (uHuA), Y = E (runepbona),
X

uX cBolicTBa U rpaduku. Unciossie
¢ynkuuu. O61acTh onpeaeacHus 1
MHOXecTBO 3HaYeHui Gynkmnuu. Crio-
co0Obl 3ananus Gyakuuu. ['padux GpyHK-
uun. CoiicTBa QpyHKIMH, UX OTOOpa-
KeHre Ha Tpaduke: Bo3pacTaHue U
yObIBaHuE PYHKINY, HYTH (QYHKITUH,
coxpaHeHue 3Haka. UreHue u nmoctpoe-
Hue rpadukoB Gyukuui. [Ipumepsr
rpaduKoB 3aBUCHMOCTEH, OTPaskKaroIIIX
peanbHbIe IpoLecchl: KonebaHue, oKa-
3aTesIbHBIN pocT. YncnoBsle GpyHKIHH,

HBIX (popMynamu (Ipu HEOOXOJUMOCTH
HCITOJIH30BaTh KaJIBKYJISATOP); CO-
CTaBJSATh TAOJIHUIIBI 3HAUCHUH (QYHKINH.
Crpoutb 1o ToukaM rpapuku QyHKIHUH.
OnuckiBaTh CBOHCTBA (PYHKITUM HA OC-
HOBE ee IpaUuecKOoro NpeICTaBICHHUS.
MozennpoBath peabHbIE 3aBUCUMOCTH
¢dopmynamu u rpadukamu. Yurats rpa-
(UK peabHbIX 3aBUCUMOCTEH.
Hcnonb30BaTh (YyHKIMOHANIBHYIO CUM-
BOJIUKY JIJIsl 3aITMCU Pa3HOOOPa3HbIX
(haKToB, CBI3aHHBIX C paCCMaTPUBACMBI-
MU (QyHKIUSIMH, 0060TraIas OnbIT BbI-
MIOJIHEHUS! 3HAKOBO-CUMBOJINYECKUX

nerictBuil. CTPOUTH peUeBbIe KOHCTPYK-
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OIHCHIBAIOIIKE 3TH Iporecchl. DyHK-
LIUH, ONMCHIBAIOIIUE MIPSIMYIO H 00paT-
HYI0 IPONOPLIHAOHAIBHBIE 3aBUCUMOCTH,
ux rpaduku. McnonszoBanue rpadukoB
(YHKUUH U peleHus] ypaBHEHHN 1
CHCTEM.

WU C UCTIOJIB30BaHUEM (DYHKITUOHAb-
HOW TEPMUHOJIOTHH.

Hcronp30BaTh KOMITEIOTEPHBIE TIPO-
IpaMMBI JIS TOCTPOCHUS TPaPUKOB
(GYHKIUH, 171 UCCIIEOBAHUS TTOJI0XKE-
HUS Ha KOOPIWHATHOW ITIOCKOCTH T'pa-
¢uKoB PYHKITHIT B 3aBUCHMOCTH OT 3Ha-
YeHHUN KOA(PPHUIIMCHTOB, BXOIAIINX B
bopmyy.

Pacnio3HaBaTh BUIBI H3y4aeMBIX (hyHK-
nuii. IloxaspiBaTh

CXEMAaTUYECKH MOJIOKCHUE Ha KOOP/IH-
HATHOM ITOCKOCTH TpaduKOB () YHKITHIA
BUAa y = kX, y = kx + b, y=K/X B 3aBu-
CHUMOCTH OT 3HAYCHUN KO3 PUIIMESHTOB,
BXOJISITIIAX B (POPMYJIBL.

Crpouts rpadhuku H3ydaeMbIX QyHK-
1IU; ONMMCHIBATh UX CBOMCTBA

3.3. Crenensr | CremneHb ¢ HaTYypaJIbHBIM U IIEIBIM ITO- ®DopMyIIMpoBaTh, 3aMUCHIBATH B CAMBO- | 12
C  Hary- | KazaTeleM H ee cBorcTBa. OJHOWICHBL. | IIMYecKor (hopMe 1 0OOCHOBEIBATH
paneHbIM | CTanmapTHBINA BUA ogHOowIeHa. [1ogo0- | cBOWCTBaA CTENEHU C HATYpalbHBIM I10-
mokasa- HbIE OJJHOWICHBI. C0KEeHUE, BEIYUTA- Ka3aTelieM; IPUMEHITh CBOWCTBA CTeTle-
TeJIeM HUE, YMHOXKEHHE OTHOWICHOB. Bo3Be- HU J7151 peo0pa30BaHus BEIPAKCHAN U

JIEHNE OJTHOYICHA B HATYPAIBHYIO CTe- | BBIYUCICHUH.
MeHb. /lenenne oqHOYICHOB. BreimonHaTe AeMCTBUS ¢ OJHOYICHAMH.

3.4. Mmuoro- [TonsTHE MHOTOUJIEHA, CTAHTAPTHBIN BeImonuars geicTBus ¢ MHOrowieHamu. | 17
YIICHBI BHJ MHOTOWIeHa. CTEeIIeHh MHOTOWIEHA. | BBIMOIHATE pa3noskeHne MHOTOUJICHOB

CroxeHue, BBIMUTaHHE, YMHOKCHUE Ha MHOYKUTEJH.

MHOTOWICHOB 1 MHOTOWIEHA Ha OfHO- | [IpuMeHsTh pa3nuynbie (OpMBI caMo-
uiieH. /{eneHne MHOTOYIeHa Ha OJTHO- KOHTPOJIS TIPH BHITIOJTHEHUH TIpeo0pa3o-
uiieH. [IpeoOpa3oBaHue 11€710T0 BBIpa- BaHUH

KEHUSI B MHOTOUJICH.

Pasnoxenue MHOrouaeHa Ha MHOXUTE-

JIU: BBIHECEHHE OOIIET0 MHOKHTEIS 32

CKOOKH, rpynmnupoBka. Paznoxxenue

KBaJ[paTHOTO TPEX4JICHA Ha JINHEWHbIC

MHOKHUTENNA. MHOTOYJICHBI C OTHOH T1e-

peMeHHo. KopeHb MHOTOWJIEHa.

3.5. ®opmyiel | DopMyIIBI COKpAIIEHHOTO YMHOXKeHHs: | Jloka3biBaTh GOPMYJIIBI COKPAIEHHOTO 20
COKpa- KBaJ[paT CyMMBbI U KBa/IpaT pa3HOCTH. YMHOXKEHUSI, IPUMEHATh UX B IIpeobpa-
menHoro | Ky6 cymmer u ky0 pasnoctu. [IpencraB- | 30BaHHSX BBIPRXKEHUU U B BBIYH-

YMHOXe- | JICHHE B BHJIC MHOTOUJICHA BEIPQKEHUH | CIICHUSX.
HUS (a £b)?n (a = b)®. Tpeyrombauk ITacka- | BBIMONHATE pasnokeHHe MHOTOUJICHOB
ns1. DopMyiia pa3HOCTH KBaJIPaToB. HA MHOXHTEJIH.
dopMyIbl CYMMBI KYOOB U pa3HOCTH
KyOoB. PaznoxxeHne MHOTOWIIEHA Ha
MHOXHTENHN: BBIHECEHHE 00IIEro MHO-
XKUTENA 332 CKOOKH, rpynnupoBka. Ilo-
HSTHE O TOXJIECTBAaX U METOJIaX UX JIO-
Ka3aTeNbCTBa.

3.6. CucteMsl | YpaBHeHHUE C ABYMS IEPEMEHHBIMH. OnpenensiTh, ABISASTCS JIH Mapa Yuces 16
JUHEH- JluneitHoe ypaBHEHHE C JBYMS IEepe- pEIIeHNEM IAHHOTO YPaBHEHUS C ABYMS
HBIX MEeHHBIMHU. [IpuMephI perieHus ypas- MEPEMEHHBIMH; TPUBOAUTH TPUMEPHI
ypaBHe- HEHU B enbIX yucnax. CucremMa ypaB- | pellicHHI ypaBHEHUH ¢ ABYMS IIEpEeMEH-

HUU HEHUU ¢ ABYMS epeMEHHBIMU. PaBHO- HBIMH.

CHIIBHOCTH cucTeM. Crucrema JByX JIn-
HEWHBIX YPaBHEHUI C IBYMs IEPEMEH-

Pemrate 3amaun, anrebpandeckoit Moe-
JIBI0 KOTOPBIX SIBJISIETCS] YPAaBHEHHE C
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HBIMH; PEIIICHUE MTOICTAHOBKOW U CIIO-
xeHueM. [IpuMepsl pereHus cuctem
JIMHEMHBIX YPaBHEHUH C HECKOJbKUMU
MEPEeMEHHBIMH. PellleHne TEeKCTOBBIX
3aja4 anredpanyeckumM crocooom. ['pa-
(hryeckast HHTEPIIpETaNns yPaBHEHHUS C
IBYMS TiepeMeHHBIMH. | paduk mrHein-
HOTO YPaBHEHUS C IBYMsI IIEPEMCHHBI-
MH. YTIIOBOH KO3 DHUITHEHT TIPSIMOL;
YCIIOBHE MapaIIENbHOCTH PAMBIX.
YcnoBue nepreHAuKYISIPHOCTH TIPsi-
MBIX.

JIByMsI IEPEMEHHBIMU, HAXOANUTH LIEIbIE
pewenus mytem nepedopa. Pemats nu-
HelfHbIe YpaBHEHHS U HECIIOKHBIC ypaB-
HEHUs BTOPOH CTENEHH ¢ ABYMs Iepe-
MEHHBIMU B IIEJIBIX YHCIAX.

Pemate cucteMbl ByX ypaBHEHUH C
JIByMsI TIEPEMEHHBIMH, YKa3aHHBIE B CO-
JepkaHuu. Pemate cucteMsl ypaBHEHUH
C HECKOJBKUMH TIEPEMEHHBIMI.

PemaTs TekcToBBIE 3a7aUn anreOpande-
CKUM cII0cOO0M: TIEPEXOIUTH OT CJIO-
BECHOH (pOPMYIHPOBKH yCIOBUS 3a/1a4n
K ajreOpanvecKkoil MOJEIH Iy TeM CO-
CTaBJICHUS CUCTEMbI YPaBHEHUH; pe-
11aTh COCTABJICHHYIO CUCTEMY ypaBHE-
HUI; HTHTEPIPETUPOBATH PE3YyIIbTAT.
HccnenoBarhk cucteMbl ypaBHEHUM €
JIByMsI IEPEMEHHBIMHU, COJIEprKalliye
OykBeHHBIE KO (DUITUEHTEHI.

Crpouts rpadvKi ypaBHEHUH C IBYMS
MepPEeMEHHBIMH.

KoncTpynpoBath S5KBUBaJICHTHBIE peye-
BbI€ BRICKA3BIBAHUS C UCIIOIB30BaHHEM
anredpanvIeckoro ¥ reOMEeTPUIECKOTO
SI3BIKOB.

Hcnonp3oBaTh PyHKIMOHATBHO-
rpadudeckue mpeaCcTaBIeHAS IS pe-
IIEHNS U UCCIIEI0BaHUS YPaBHEHUN U
CHCTEM.

HroroBoe moBTOpeHue Kypca anredpa 7 kiacca 9 1
[IpomesxyTouHast aTTecTanusi B HopMe KOMIUICKCHOH KOHTPOJIbHOM padoTh
Horo | 105 | 15 |11
7 kaacc (reomeTpus)
3.7. Havans- | Harmsmasie npencrasnenus o purypax | Pacno3naBate Ha uepTexax, pucynkax u | 10 2 1
HBIE T€O- | Ha IJIOCKOCTH: MPsIMasi, OTPE30K, Iy, MOJIEIISIX TeOMETpHUYECKHEe QUTyPBHI,
METpHUYe- | yroi, JOMaHas, MHOTOYTOJIbHHK, Ipa- KoH(urypanuu uryp (miockue u npo-
CKHE CBe- | BWIBHBIH MHOTOYTOJILHUK, OKPY>KHOCTb, | CTpaHCTBeHHBIE). [IprBOIUTE IpUMEpHI
JeHUS. Kkpyr. 300paxeHne reoMeTpruIecKix AHaJIOTOB T€OMETPUYECKUX PUryp B
¢uryp. JnuHa otpeska, tomanoii. Ile- OKpPY’KarollleM MHpE.
pUMETp MHOTOYTrOJIbHUKA. Bo3HUKHOBe- | V3MepsATH ¢ MOMOIIBIO HHCTPYMEHTOB U
HHUE reOMeTpHUHU Ha npakTuke. [IoHaTHEe | cCpaBHUBATH AJIMHBI OTPE3KOB.
0 BBINTYKJION TeOMeTpUIecKoi urype. Pemrath 3a1aun Ha HAXOXKIEHHUE AJTUH
JlokazaTensCTBO, ONPENIENICHHS, aKCHO- | OTPE3KOB, IEPHMETPOB MHOTOYTOJIbHH-
MBI, TEOPEMBI, CIIEJICTBUSI. KOB.
VYroun. Bunel yrnos. buccekrpuca yrna, | BeigensTs B ycJIOBUH 3aJa4u JaHHBIE,
CMEKHBIE M BEPTUKAIBHBIE YTIIbI ¥ UX HEOOXOTUMEIE JIJIsl €€ PEIICHUs], CTPOUTh
cBoiicTBo. ['paxycHas mepa yria. JIOTHYECKYIO TIETIOYKY PACCYKICHHM,
[epecexkaromuecs npsiMbie, yIibl 00pa- | COMOCTABIIATH MOMYUYESHHBIN pe3yabTaT C
30BaHHBIC IPSIMBIMHU (BEPTUKAIBHBIE YCIIOBHEM 3aJIa4H.
YTIIBI).
Ot 3emiemepust k reometpu. Iudarop
u ero mkona. Panec. Apxume.
3.8. Tpe- Tpeyronbpauku. [IpsMoyrosbHble, 0CT- DopMyIUPOBATH ONPEAEICHUS IIPSIMO- 17 4 1
YIOJIBHU- | POYTOJIbHBIE U TYIOYTOJIbHBIE Tpe- YTOJIBHOTO, OCTPOYT'OJIBHOTO, TYIIO-

K1

yroJbHUKH. BeicOTa, MeanaHa, OUCCeKT-
puca, CpeHss JIMHUS TPEyTOIbHUKA.
3ameuaTesbHbIE TOUYKH TPEYTOJIbHUKA!

YTOJILHOTO, PaBHOOEAPEHHOTO, PAaBHO-
CTOPOHHET'0 TPEYT OJIbHUKOB; BBICOTHI,
MeIMaHbl, OMCCEKTPUCHL, CpeTHEN JIU-
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TOYKH [TEPECCUCHHSI CEPEIUHHBIX TTep-
MEHANKYJISIPOB, OUCCEKTPUC, MEITUAH.
Oxpy>xxHOCTh Diinepa. PaBHoOeIpeHHbIE
Y PABHOCTOPOHHUE TPEYTOJIbHUKHY;
CBOWCTBA U MPU3HAKH PABHOOCIPSHHOTO
TpeyroipHuka. CyMMa yIiioB TPEYTroJib-
HUKa. BHENIHUE yIiibl TPeyroibHIKa,
TeopeMa O BHEIIHEM YTJIC TPEyTOJib-
Huka. HepaBeHCTBO TpeyroiabpHUKA (3a-
BHUCUMOCTb MEX/TY BEIMYUHAMH YTIJIOB H
CTOPOH TPEYTOJLHUKA).

[Tpu3Haku paBeHCTBA TPEYTOJIHHUKOB.

HUH TPEYTOJbHUKA; PAClIO3HABATh U
n300paXkaTh UX Ha YepPTEKax U PUCYH-
Kax.
OOBACHITH ¥ WIUTIOCTPUPOBATH HEPa-
BEHCTBO TPEYTOJIbHUKA.
DopMyTUpPOBaTh U JOKa3BIBATH TEOPE-
MBI O CBOMCTBaX M MPHU3HAKaX PaBHO-
0epeHHOr0 TPEeyrolbHUKA, COOTHOIIIE-
HUSX MEXITYy CTOPOHAMH U YTIJIaMH Tpe-
YTOJNBHHUKA, CyMME YTJIOB TPEYTOJIHFHUKA,
BHEIIIHEM yTJIE TPEYroJIbHUKA.
®opMyIMpoBaTh U AOKa3bIBaTh TEOpPE-
MBI O IPU3HAKAX PAaBEHCTBA TPEYTOJIb-
HUKOB.

3.9. [Mapan- [Tonstre napamienbHOCTH NPSAMBIX. AK- | @OpMyIHpOBATh ONpEAEICHUS 13
JeNbHBIE | cMoMa mapaiensHocTu. [loctpoenne MapauIeIbHBIX MPSIMBIX; YTIIOB,
HpsiIMbIE NapauIeIbHbIX IPAMBIX. [Ipu3Haky 1 00pa30BaHHBIX PH [IEPECCUCHUN ABYX
CBONCTBA NapaJJIENIbHBIX NPSMBIX. Pac- | mapaulenbHbIX NPSIMBIX CEKYIIEH;
CTOSIHUE OT TOYKH JI0 MpsIMOM. PaccTosi- | mepneHauKyIapHBIX MPSIMBIX;
HUE MEXIY NapauIeIbHBIMU NPSIMBIMA. | MIEPIEHANKYJISpA U HAKIOHHOM K
HeoOxonumele 1 1O0CTaTOYHBIE YCIOBUS. | PSMOM; CEpeIMHHOTO MEPIIEHINKYIApa
Kontpnpumep. JlokazaTenbcTBO OT MPO- | K OTPE3KY; PacHO3HABATh U H300pakaTh
TuBHOTO. [IpsiMast 1 oOpaTHast TECOpEeMBl. | UX Ha YepTexkax U PUCYHKAX.
[lonsTre 00 akcmoMaTHKe M aKCHOMa- DopMyIUPOBATH AKCHOMY
TUYECKOM MOCTPOEHUHN TEOMETPHH. MapajuIeIbHBIX MPSMBIX.
«Hauanay» DBknuaa. JI.Jiinep. Bocnpoussoauts hopMyIUpOBKH OIpe-
H.N. Jlo6aueBckwuii. UcTopwust msaToro JIeTICHUM; KOHCTPYUPOBAaTh HECIIOXKHbBIE
MocCTyJara. ompeAeneHus caMocTosTeNnsHO. Boc-
Teopembl; CIIECTBHS U3 TEOPEM. MPOU3BOJUTE (POPMYIIUPOBKH H JOKa3a-
TEJIbCTBA U3YUYEHHBIX TEOPEM, IPOBO-
JIUTh HECTIOXKHBIE T0KA3aTENIbCTBA CaMO-
CTOSITENTFHO, CCHIIATHCS B X07I¢ 000CHO-
BaHUH HA ONPEAEICHUS, TEOPEMBI, AK-
CHOMBI
3.9. CootHo- | OkpyxHOCTb 1 Kpyr. OCHOBHEIE cBOW- | DopMynHpoBaTh onpeieieHus MOHATHH, | 22
HICHUS ctBa. Llentp, paguyc, tuamerp. [yra, CBA3aHHBIX C OKPY>KHOCTBIO, IIEHTPAIIb-
MEXIY xopaa. Cekrop, cerMeHT. LleHTpasbHbIii, | HOrO ¥ BIMCAHHOIO YIJIOB, CEKYIIEH U
CTOpPOHA- | BIIMCAHHBIN Yroj, BEIMYMHA BIMCAHHO- | KacaTeIbHON K OKPY>KHOCTH, YIJIOB,
MU U YT- | 1o yriaa. OCHOBHbIE YEPTEKHbBIE UH- CBA3aHHBIX C OKPY>KHOCTBIO.
J1aMu CTPYMEHTHI M PELIEHHUE 3a/1a4 Ha T10- ITob30BaTHCS YEPTEKHBIMU HHCTPY-
Tpe- CTpOEHHE. MEHTaMH. BBINONHATE mpocTeimue 3a-
yronpHH- | [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX JIa4d Ha TIOCTPOCHHE.
Ka TpeyronpHUKOB. KacaTenbHas u cexy- DopMyTUPOBATH OMPEEIIEHIE PABHBIX

ast K OKpY>KHOCTH; paBEHCTBO Kaca-
TEJIHHBIX, TPOBEACHHBIX U3 OJHON TOY-
ku. MeTpuieckre COOTHOIICHHUS B
OKpPY>KHOCTH: CBOICTBa CEKYyILINX, Kaca-
TeIbHBIX, XOpA. OCHOBHBIE 3aJ]auX Ha
[IOCTPOEHUE: JIeJIEHUE OTpe3Ka I10110J1aM,
[IOCTPOEHNE TPEYTOIbHUKA 110 TPEM
CTOpPOHaM, IOCTPOEHUE NIEPIEHANKYIS-
pa K MpsIMOii, TOCTPOECHUE OUCCEKTPHUCHI.
Pemenwne 3anad Ha BEIYHCIICHHE, JOKA-
3aTeJIbCTBO U MIOCTPOEHUE C UCIIOIIB30-
BaHHEM CBOWCTB U3yUEHHBIX (UTYD.
ITocTpoeHust ¢ HOMOLIBIO IUPKYJIS U
nuHelku. Tpucekuus yraa. Ksagparypa

TpeyroiabHUKOB. POpMyIHpOBATh U A0-
Ka3bIBaTh TEOPEMEBI O TIPU3HAKAX pa-
BEHCTBA TPEYTOJIHHUKOB.
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| kpyra. Y aBoenue ky6a.

HroroBoe moBTOpeHUE Kypca reoMeTpHst 7 Ki1acc 8
[TpomexyTounas arrectanys B (hopMe KOMIUIEKCHOW KOHTPOJIbHON paboThI
Hroro | 70 | 11
4 8 kiacc (anredpa)
4.1. Panmo- Anrebpanyeckas 1poob. OCHOBHOE ®dopmynupoBaTh OCHOBHOE CBOHCTBO 23 5
HaJgbHBIC | CBOMCTBO anreOpamdeckon apoou. Co- anreOpandecKkoi Ipodu M MPUMEHSTh
Ipoou Kpamenue apooeit. CiiokeHue, BHI- ero s mpeoOpa3oBaHmsl IpoOeH.
YUTAaHUE, YMHOKEHUE, JICICHUE anreo- BremonHaTh nefcTBus ¢ anrebpanye-
pandeckux apobeii. PanimoHanbHbIe BEI- | CKUMH Ipo0sMu. [IpencTaBisaTs 1enoe
pakeHUsl U uX npeoOpazoBanus. Jloka- | BhIpakeHHE B BHJIC MHOTOUJICHA, 1POO-
3aTeJIbCTBO TOXKIECTB. HOE - B BUJIC OTHOIIICHUSI MHOTO4JICHOB:
JTIOKAa3bIBATh TOXKICCTBA.
4.2. Keanpart- BeckoHeYHbIE MEPHOIUUCCKUE OnuceIBaTh MHOXKECTBO IICJIBIX YHCEIL, 18 3
HBIC KOp- | npoOu. beckoHeYHbIe HEMEPHOANYESCKUE | MHOYKECTBA PAIMOHANBHBIX YHCEIN, CO-
HHN IIpO6I/I. PaCHH/IpeHI/IC MHOKCCTBa HATy- OTHOLICHUA MCKAY 9TUMU MHOXKECTBA-

paJbHBIX YHCEIT IO MHOXKECTBA LIETBIX,
MHOJKECTBA IIEBIX YUCEN O MHOXKECTBA
parnoHanbHbIX. [loHATHE 00 Mppalro-
HaJbHOM uucie. JlecaTnunbie mpuoiu-
YKEHUSI HPPalMOHATIBHBIX Yricen. MHo-
YKECTBO JCWCTBUTENBHBIX YHCEIN, TIPE/I-
CTaBJICHUE JICHUCTBUTEIIBHBIX YHCEN B
BHJIe 0ECKOHEUHBIX IECATUYHBIX APO-
Oeii. 300pakeHne NeHCTBUTETLHBIX
YHCeIl Ha YUCIIOBOM ocH. [lelcTBUTENb-
HBIC YHCIIa KaKk OECKOHEYHBIE JCCATHY-
Hble qpodu. CpaBHEHHE ACHICTBUTEIb-
HBIX yncen. Apudmernyeckue AeicTBUS
Haj HUMU. [IpulOnmKkeHHbIe JeHCTBUS C
JIeCATHIHBIMU Apo0siMu. OKpyTieHne
gucen. [Ipukuaka u orieHKa pe3ybTa-
TOB BBEIYHCJICHHI.

CrangapTHoe 0003HaUEHUE YHCIOBBIX
MHOKECTB.

NnmrocTpaiivsi OTHOLIEHUN MEX-
Jly MHOKECTBAMU C TIoMolibio J{ua-
rpaMMel Diinepa-Bena. [[nnHa okpyx-
HOCTH, 9YUCJO0 Iy, annuHa gyru. CooTBeT-
CTBHE MEXIY BETUIMHON IIEHTPAIIBHOTO
yIia u AIUHOM yTu oKkpyskHOCTH. Oce-
Bas U 3epKayibHas cummetpus. M3o06pa-
KEHHE CUMMETPUYHBIX QUTYD.

Hctopust popMUpoBaHUS TOHITHS
YyClia: HaTypaJbHbIE YKCa, Apo0Ou, He-
JIOCTAaTOYHOCTh PAITMOHATEHBIX YHCEIT
JUTSI TEOMETPUUISCKUX U3MEPEHUH, Hppa-
IMOHAJIBHOCTh YMCIIA.

Ucropust uucna nu.

[TonsTHe KBagpaTHOTO KOPHS, apudme-
THYECKOT0 KBaJpaTHOTo KopHsi. Mppa-
[MOHATBHOCTD YHCIIA W 2 ¥ HECOM3ME-
PHUMOCTEL CTOPOHBI ¥ IMarOHAIIN KBaIpa-
Ta. YpaBHenue Bua x> = a. CBoiicTa
apupMETHICCKUX KBAIPATHBIX KOPHEH:
KOpEHB U3 MMPOU3BEIACHUS, YACTHOTO,
crenenu. Toxnectso Buaa (kKx)?=a, roe

MH.
[TpuBOANTH PUMEPHI HPPALTHOHATBEHBIX
YHCeJ, paCO3HABATh PA[HOHABHBIE U
UppanroHaNbHbIC YHCHa, U300pakaTh
YHCIIa TOYKaM{ Ha KOOPIUHATHOM Tpsi-
MOI1.

HaxomuTh necsTuuHble MPUOITHKCHUS
PaLMOHATBHBIX U HPPAMOHATIBHBIX YH-
Cell, CPaBHUBATh M yIIOPSIOYNBATh JICH-
CTBHUTENbHBIC ncia. OMUCHIBATh MHO-
JKECTBO JICHCTBUTEIBHBIX YUCETI.
Hcronp30BaTh B MMCEMEHHON MaTeMa-
THUYECKOW pedr 0003HaYCHUS U Tpadu-
YEeCKOe U300pakeHUE YNCIIOBBIX MHO-
JKECTB, TEOPETUKO-MHOKECTBEHHYIO
CHMBOJIMKY. Jl0OKa3bIBaTh CBOWCTBA
apu(MeTHYECKUX KBaJIpaTHBIX KOPHE;
NPUMEHSTH UX K IPeoOpa30BaHUIO BbI-
paxeHuu.

BoruucisTh 3Ha4eHMSI BBIPAXXEHUH, CO-
JiepKalux KBaJlpaTHbIE KOPHU; BBIpa-
JKaTh IePEMEHHbIC U3 TEOMETPUUECKHX
U Guszndeckux hopmy.

Uccnenosars ypaBHEHHE BUIA X°= @
HaXOJWUTh TOYHBIC U TIPHOIIMKSHHBIC
KOpHH 1ipu a > 0
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a >0. IIpumeHeHne cBOHCTB apupmeTu-
YeCKHUX KBaJpaTHBIX KOpHEW K peodpa-
30BaHMIO YHCIIOBBIX BBIPAXKEHUH U K
BeuucneHusaM. Oynkuus Y = Jx , e€
CBOMCTBA U TpaduK.
4.3. Ksanpat- | KBagpaTHslil TpexuiieH, pa3ioxkeHue Pacnio3HaBaTh KBasipaTHbIE ypaBHEHUS. 21 7 2
HBIC KBaJpaTHOTO TPEXWICHA Ha MHOXKUTENH. | Pacmo3HaBaTh KBaApaTHBIN TPEXWICH,
ypaBHe- KBanpaTtnoe ypaBHenue. Henonueie BBISICHATH BO3MOXHOCTb PA3JI0OKEHUS Ha
HUS KBaJpaTHble ypaBHeHU1. PopMyna KOp- | MHOXKHUTEINH, IPEACTABIISITE KBAaAPATHBIN
Hell KBaJpaTHOTO ypaBHeHUs. TeopemMa | TpexwiieH B BUAE MPOU3BEICHHUS JINHEH-
Buera. PemieHue ypaBHeHHM, CBOAS- HBIX MHOHUTEJIEH.
LIMXCSI K KBagpaTHbIM. bukBaapatHeie OnpenensaTs HaTMUUe KOPHEH KBa-
ypaBHeHus1. PellieHne TeKCTOBBIX 3a/1ad | paTHBIX ypaBHEHUH 10 JUCKPUMHUHAHTY
C TIOMOIIBIO KBaAPATHBIX YPaBHEHHH. 1 KO3 PUIHEHTAM.
I1. ®epma, ®@. Buer, P.Jlekapt. Uctopusi | MccnenoBaTh KBaJapaTHbIE YpaBHEHUS C
BOIMPOCa O HaXOXKJIeHHE POpPMYJI KOpHEH | OyKkBeHHBIMH K03 duimeHTamu.
anreOpanvecKuxX ypaBHEHUIA, Hepas3pe- [TpoBOaKTE HOKa3aTENbHBIE PACCykKe-
LIMMOCTh B paluKaiax ypaBHEHHUI cTe- | HUA O KOPHAX ypaBHEHUS C ONOPOH Ha
reHu, 0omeInedt yeteipex. H. Taprambs, | omnpezaeieHne KOpHS, GYHKITHOHAIBHEIC
k. Kapnano, H.X.AGeins, O.anya. CBOMCTBA BBIPAKCHHM.
PewiaTe nuHeiHbIe, KBaIpaTHbIC YpaB-
HEHHMS, a TAK)KE YPAaBHEHUs, CBOSIILIHC-
Csl K HUM.
4.4. Hepasen- | CpaBHenue uncen. Yucnossle HepaBeH- | QOpMyIHpPOBATH CBOMCTBA YHCIOBBIX 18 5 2
CTBa CTBa U UX cBoiicTBa. [loHATHE O OKA3a- | HEPABEHCTB, WIIIOCTPUPOBATH UX HA
TEJNbCTBE HEPAaBEHCTB. J{0Ka3aTenbCcTBO | KOOPAMHATHON MPSIMOH, JOKa3bIBATh
YHCJIOBBIX M aJIreOpanvecKux Hepa- anreOpanvecku; NPUMEHSITh CBOWCTBA
BeHCTB. HepaBeHCTBO ¢ onHOM nepe- HEPaBEHCTB IPY PEILICHUHN 3a/1a4.
MEHHOH. PABHOCHIJIBHOCTb HEPABEHCTB. Pemate nuHeliHbIE HEPABEHCTBA, CUCTE-
3a/laHre MHOXKECTB MTEPEYHCIICHUEM MBI JINHEHHBIX HEPABEHCTB.
3JIEMEHTOB, XapaKTEPUCTHUECKUM CBOM-
ctBoM. Ilycroe MHOMECTBO 1 ero 060-
3HAYCHHE.
4.5. Crenenp | CremneHs C LEIbIM MIOKA3aTEIEM H €€ ®dopmynupoBaTh onpeeneHue crerneHn | 16 6 1
C LIENBIM | CBOHCTBA. C LIeJIBIM MoKa3zatesneM. Popmynupo-
nokasa- CraTtucTryecKre XapaKTepPUCTHKH BaTh, 3alIUCHIBATh B CHMBOJIMYECKOM
TeJeM. HabopoB uncen. Tadmumpl yactot (ad- (dbopMe U WILTIOCTPUPOBATH IPUMEPAMHU
DjeMeH- | COJIOTHBIX M OTHOCUTENbHBIX). [IoHsATHE | CBOMCTBA CTENEHHM C LIEIbIM MOKa3aTe-
THI CTaTU- | 00 WHTEPBAJIHLHOM METOJIC aHall3a YhC- | JIeM: IPUMEHSATh CBOMCTBA CTENICHHU JIJIS
CTHKH JIOBBIX JIaHHBIX. ['icTorpamma. npeoOpa3oBaHus BIPAKEHUH U BbIYHC-
JICHU.
W3Bnekats nHpOpMAIMIO U3 TAOIUI]
4acTOT ¥ OPraHU30BBIBATh HH(POpMa-
U0 B BUIC TAOJIHIl 9aCTOT, CTPOUTH
MHTEpBaJIbHBIN paf. Vcrons30BaTh
HaTJSITHOE TIPEJICTaBIICHHE CTATHCTHYC-
CKOM HH(POPMAITUH B BUJIE CTOJIOUATHIX
Y KPYTOBBIX AHATPaMM, THCTOTPAMM.
Hrorosoe noBropenue Kypca anreOps 8 kiacca 12 1
[TpomMexyTouHas arrecTaius B HoOpMe KOMIUICKCHOW KOHTPOJIbHOM padoThI
Horo | | 108 | 26 | 11
8 kaacc (reomerpus)
4.6. YeTsl- Harnsinaeie npencraBnenus o purypax | PacmosHaBath Ha yepTexax, pucynkax u | 13 3 1
pex- Ha IJIOCKOCTU: MHOTOYTOJIbHUK, IIpa- MOJEJISIX YEThIPEXYTOJIbHUKU.
YIOJIbHU- | BUJIbHBIM MHOIOYrOJIbHUK. YeThl- DopMyJINpOBATh U JOKA3bIBATH TEOPE-
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KU PEXYTOIbHUK, apajienorpamMmm, mps- MBI O CpEIHEN IMHUU TPEYTOJIbHUKA U
MOYTOJIBHUK, KBasipaT. MHOroyroneHu- | teopeMy daneca.
KM, YTJIbl MHOTOYT OJIbHUKOB. DopMyIUpOBaTh ONPEENICHNs Tapal-
Teopema ®aneca, fneneHre oTpe3ka Ha N | Jerorpamma, NpsiMOyTOJIbHUKA, KBajpa-
paBHBIX yacTeil. CpeHasa IMHUA Tpe- Ta, poM0a, Tparneuun, paBHOOE IPeHHON
yrojpHuka. TeopeMa o cpeHell INHUKA | ¥ OpAMOYTOJIbHOU Tpaneuu, cpeaHeit
TpeyroipHuKa. YeTbpexyroabHuk. [la- | auHUM Tpamenuu; paclio3HaBaTh U
panenorpamMmm, TEOPEMBI O CBOMCTBAX n300paxkaTh UX Ha YepTEKax U PUCYH-
CTOPOH, YIJIOB U AWAroHajel mapamuie- | Kax.
jorpamma u ero npusHaku. Ipsmo- DopMyIUpOBaTh U JOKA3bIBATH TEOPE-
YTOJIBHUK, TEOPEMA O PaBEHCTBE JUaro- | Mbl O CBOMCTBAxX M NMpHU3HAKaX Mapasuie-
HaJslel npsiMoyronbHuKa. Pom0, Teopema | orpaMma, npsMOYToJIbHUKA, KBaapaTa,
0 cBoiicTBe muaroHaineil. Ksagpar. Tpa- | pomb6a, Tpamenmu. MccnenoBath cBOM-
MeLus, CpeHAA JUHNA TPallelluH; paB- | CTBA YETHIPEXYTOJBbHUKOB C TOMOIIbIO
HOOeIpeHHas! Tparemus. KOMIIBIOTEPHBIX MPOTrpaMM.

Pemenue 3anau Ha Beruncaenue, | Pemats 3amaun Ha HOCTpOEHUE, OKa3a-
JIOKa3aTeJIbCTBO U IOCTPOCHUE C UC- TEJIbCTBO U BBIUMCIIEHUSL. Moaenupo-
MOJIb30BaHUEM CBOWMCTB M3Y4YEHHBIX (U- | BaTh YCIOBUE 3a/Ia41 C TOMOIIBIO Yep-
ryp. TeXa WIN PUCYHKA, IPOBOJUTH JOTOJ-

HUTEJbHBIE IOCTPOCHUS B XOA€ pellie-
HUs. Beinensats Ha ueprexxe KoHUry-
panuu, HeoOXOIUMBIE [T TIPOBEICHHUS
000CHOBaHUI JIOTMYECKUX LIaroB peLle-
Hus. MHTepnpeTupoBaTh NOIYYEHHBII
pe3yNbTaT U COMOCTABIIATh €T0 C yCIIOo-
BUEM 3aJa4u
4.7. [Mnomane | [loHsTHE TUIOMIAMN QUTYPHL; STMHUIIEI Haxoauts muiomiaas mapamienorpaMma 14
u3MepeHust wiomaau. [Inomans npsiMmo- | 1o Gpopmyie.
YTOJIbHUKA, TPEYTOJIbHUKA, MMapajljiesio- | BeIUMCHATH TIIOIIa M KBaAPATOB, IpS-
rpamma, Tpameuuu, kBaapara. TeopeMa | MOYTOJbHHKOB, TPEYTOJbHUKOB, apaj-
[Tudaropa. JIEIOTPaMMOB, TPaINeLUH UCTIONb3Y I
(hOpMYJIBI TLIOIIATH.
DopMyIUpOBaTh U IOKA3bIBaTh TEOPEMY
[Tudaropa.

4.8. [Tomo6- [TonsTHE O MOAOOHBIX TPEYTOIBLHUKAX. ®dopmyupoBaTh ONpPEICIICHUE 110100- 19
Hele Tpe- | [Ipu3Haku mompoous TpeyrobHUKOB. HBIX TPEYTroJbHUKOB. POpMYyITHUPOBATH U
yroibHU- | Teopema o mpoNnoOpIHOHATBHBIX OTPE3- | JOKa3bIBaTh TEOPEMBI O IPU3HAKaX IO-
KH kax. CBoiicTBa MOOOHBIX MHOTOYTOJIb- | JOOUS TPEYTONbHUKOB

HUKOB. OTHOIIIEHUE TIEPUMETPOB U
IUI0IIAAeH Mo00HBIX MHOTOYTOJIbHU-
KOB.

4.9. Oxpyx- B3anMHoe pacnionoxenue npsMon u DopMyIUPOBATE OIPEAEICHUS ITOHS- 18

HOCTb OKPYKHOCTH, IBYX OKpYy>kHOCTeH. Kaca- | Tuii, CBA3aHHBIX C OKPY>XHOCTBIO, LIEH-

TeIbHas U CEKYIas K OKPY>KHOCTH, UX
cBOlcTBa. ['eoMeTprUeCcKoe MECTO TO-
4yek. buccekTpuca yria Kkak TeoMeTpu-
YECKOE MECTO TOYEK, paBHOYAANEHHBIX
0T cTOpoH yria. CepelMHHBIN TIEpIIEH-
JUKYJSP K OTPE3KY KaK F€OMETPUYECKOE
MECTO TOYCK, paBHOYIIaHéHHBIX OT KOH-
0B oTpe3kKa. [lepnenukynsp u
HaKJIOHHAS.

TPAJILHOTO U BIIMCAHHOT'O YIJIOB, CEKY-
el 1 KacaTeIbHOW K OKPYKHOCTH, yT-
JIOB, CBA3aHHBIX C OKPY>XHOCTBIO.
®opMyIUpPOBaTh U JOKA3BIBATH TEOPE-
MBI O BIIMCAHHBIX YIJIaX, yIiax, CBsI3aH
HBIX C OKPYKHOCTBIO.

N3o06pakath, pacio3HaBaTh M OIHCHI-
BaTh B3aMHOE PACIIOJIOKEHUE MPSAMOU
Y OKPY>KHOCTH.

IIpuMeHsTh CBOMCTBA KACATEIBHOM K
pELIEHHUIO 3aa4.

OOBACHSTD, YTO TaKOE TEOMETPUUECKOE
MECTO TOYEK, IPUBOJUTH IPUMEPHI
TEOMETPUUYECKUX MECT TOUEK.
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Pemiats 3amauu Ha mocTpoeHue, AoKa3a-
TEJIHCTBO U BHIYHCIICHUS. BBIESAT B
YCIIOBWY 33/I1a4H YCIOBUE U 3aKIIO-
yeHune. Onupasch Ha yCIOBHE 3a/1a4H,
MPOBOJIUTH HEOOXOAUMEIC JJOKA3aTEIh-
HBIE paccyxaeHus. COmocTaBIsATh MOITy-
YEHHBIN PE3yNbTAT C YCIOBHEM 33a4H

HtoroBoe noBTOpeHne Kypca TeOMETpHsl 8 Kitacce 8
[IpomesxyTouHast aTTecTauus B GopMe KOMIUICKCHOH KOHTPOJIBHOM padoTh
Hroro | 72 | 16

5 9 kJjacc (ajaredopa)

5.1. Ksanpa- Dynxm Y = NG (napaGona), cBoiicTBa BeruucnsaTs 3HaueHus QyHKOui, 3anad- | 27 4
TUYHAS HBIX (hopmynamu (Ipu HEOOXOJUMOCTH
byHKIISA H TpaguK. O6HaCTI’UOHpe'HeHeHM " WCIIOTB30BaTh KABKYJISITOP); CO-

MHOXXECTBO SHadeHui (ymiam1, Cok- CTaBJISATH TAOMUIBI 3HAYCHNN (QYHKITHIA.
CTBA (YHKIIMH, MX OTOGP@XKCHHE Ha Crtpoutb 1o Toukam rpadpuku GyHKIUI.
TpauKe: BO3pacTaHKe H yObIBaHUE OnuceiBaTh CBOMCTBA (DYHKITMH HA OC-
(YHKI[HH, Hy T (QYHKITHH, COXpaHEHHE HOBE ee IpadMuecKOro NpeCTaBICHHUS.
3HaKa. qVT SHHE ¥ IIOCTPOCHHE IPadHKOB MozenupoBath peabHbIE 3aBUCUMOCTH
(byHKuMi. Koop1MHATEI BepIIMHI 11a- ¢dopmynamu u rpadukamu. Yurtats rpa-
pabosbl. I'paduk Mmomyis. Mcnonb3oBa- (bHKU pealbHBIX 3aBHCHMOCTEH.
Hue rpa(bHVKOB (ymKpit 1 p CIUICHUA Hcnonb3oBaTh (YyHKIMOHATBHYIO CUM-
YPaBHCHHH 1 CHCTCM. KBanparHbiii . | BOMHMKY AJist 3ammcH pa3HOOOPa3HBIX
TpéxuneH. Keanparninad QyRxms, eé (aKTOB, CBA3aHHBIX C paCCMaTPUBAECMBbI-
npeoOpa3oBaHKe C MOMOIIBIO BBIAETIE- MH (YHKIAME, 0GOTAIIIas OMBIT BEI-
HiA HOHHOFZO kajipata. I'padux gyHk- TIOJTHEHUS 3HAKOBO-CUMBOJIMYECKUX
muu Y = 8X° | Tloctpoenue rpapuka neiicteuit. CTPOUTH peyeBbie KOHCTPYK-
KBajpaTHuHON QyHKIMH. [Tapamiens- UM C MCIIOJIb30BaHUEM (DYHKIIMOHANb-
HBII IepeHoc TpaduKoOB BIOJb OCeil KO- | HOM TEPMHHOJIOTUU.
OpAMHAT U CHMMETPHSI OTHOCUTENBHO Hcnionb30BaTh KOMIBIOTEPHBIE MPO-
ocei. rpaMMBbl U1 HOCTPOEHUs rpaMKOB
Dynxius Y = N HIpH HATYPATBHOM N, GYHKIMHA, 1715 HCCIIE/0BAHMS TIONOKE-
2o HUSI HA KOOPJMHATHOM TIOCKOCTH Tpa-
e€ cBoiicTa u rpaduk. Kopens crenenu (b1KOB (byHKIIHIT B 3ABUCHMOCTH OT 3Ha-
N, 0cOOEHHOCTH YETHBIX U HEYETHBIX N. YeHmit K03 HIMEHTOB, BXOIAMINX B
Apudpmernyeckuii kopenb. CBOHCTBa bopmyity. TToka3bBaTh
kopHei. Crenenn ¢ PallHOHATILHEIMH CXeMaTHYEeCKH MOJI0KEeHUE Ha KOOP/IU-
MoKasarteisiMu, UX cBoiicTBa. Toxe- HATHOR MIOCKOCTH rpaduKoB yHKiwHii
CTBEHHBIE PEOOpPa30BaHUS UPPALIHO- i y=xX2y = ax?, y=ax’ + ¢, y = ax? +
HaJbHBIX BhIpakeHni. KopeHs TpeTheit DX+ C B 32BHCHMOCTH OT 3HAUCHIH KO-
crenenu. [Ionarue o KopHe n-i creneHu S hULHERTOB, BXOASIIHX B hOPMYJIBL.
13 qrcia. HaxoxieHne IPUOIIKCHHOTO | paoponyapo e o0 JTBI M3y 9ACMBIX (DYHK-
3HAYCHU KOPHSA C MOMOWIBIO KATBKYIA- | 11yt CrponTs rpadHKi H3ydaeMbIx
Topa. 3anuch KOpHEH ¢ TOMOIIBIO CTe- (byHKIHIL; OTHCHIBATH HX CBOHCTBA.
MIEHH C IPOOHBIM MIOKA3aTENEM. [ToKa3bBaTh
CXeMaTHYEeCKH MOJI0KEHUE Ha KOOP/IU-
HATHOW TUIOCKOCTH TParKOB QYHKITUI
y= x" . Haxonputhk npubimxeHHoe
3Ha4YCHUE apHU(PMETHYECKOTro KBaIpat-
HOT'O KOpHSI, KOPHS TPEThEHl CTerneHH,
KOPHSI C PallMOHAILHBIM TTOKa3aTeJIeM.
3anuceIBaTh KOPHU € TIOMOIIBIO CTeTIe-
HU C pallMOHAJIBHBIM [TOKa3aTeneM 1
IIPOM3BOJUTE TOXKIECTBEHHbIE ITpeolOpa-
30BaHMs HPPALMOHAIBHBIX BEIPKEHHH.
5.2. VYpaBue- | Llenbie panuoHanbHble YpaBHEHUsS: Me- | BBIMOTHATE gelcTBHA ¢ anrebpanye- 16 1
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HUS U | TOJ pa3JIOXKCHUS Ha MHOXHUTEIH JIEBOM | CKHMH JPOOSIMHU
HEpaBEeH- | YaCTH IPH HYJIEBOH MPaBOi 4acTH U PacrioznaBath 1enbie U IpOOHBIE YpaB-
CTBa C | MeTox 3aMeHBI Hen3BecTHOTrO. J[poOHBIE | HEHWS.
OJTHOM ypaBHEHUs, CBEJICHUE K IICJIBIM YpaBHe- | PemaTts npoOHO-pannoHaIbHBIE YpaB-
MEPEMEH- | HUSM U HEOOXOJMMOCTh IPOBEpKH. Pe- | HeHHMs, a TakKe ypaBHEHUsSI CBOJMMEIC K
HOM meHne ApoOHO-pAIlIOHANBHBIX ypaBHE- | HHUM.
HUH. Permenne TeKCTOBBIX 3a7a4 ainre0- | BeIMomHATE TpeoOdpa3oBaHus paIno-
paudeckumM criocodom. [Ipumeps pellie- | HAJIBHBIX BBIPAXKCHUH B COOTBETCTBUU C
HUS YPABHEHUH TPEThEH U YETBEPTOM MOCTaBJICHHOW 11€JIbIO: BBIJICNATh KBaJI-
CTETIeHH C MCIIOJIb30BAaHUEM METO/IOB paT IBydJIeHa, IeNyI0 9acTh Ipo0H
pa3NIoKEeHUS] HA MHOXKUTENU (3aMEHBI np. [IpuMeHsaTs npeoOpa3oBaHus paiu-
nepeMeHHo). CIoKHBIC TPOIEHTHI. OHAJILHBIX BBIPAKEHUH JUIS PEIICHUS
Pemienue kBagpaTHbIX HepaBeHCTB. Pe- | 3amau
IICHUE PAIlMOHAIILHBIX HEPABEHCTB Me- | PelraTh TeKCTOBBIC 3a/1aun anredpanye-
TOOM HHTEpBasIoB. CUCTEMBI U COBO- CKUM cII0cOO0OM: TIEPEXOIUTH OT CIIO-
KYITHOCTH palliOHaIHHBIX HEPABEHCTB. BECHOW (DOPMYIIMPOBKH YCIOBHS 3a/1a4l
[Ipumeps peneHus IpoOHO- K anreOpandecKoi MOJICIH ITyTEM CO-
palOHAJIbHBIX HCPABCHCTB. CTaBJICHUA YpaBHCHUSA, p€IIaTh COCTaB-
JIEHHOE YpaBHEHHE; HHTEPIPETUPOBATH
pe3yIbTarT.
Pacnio3naBaTh JIMHEWHBIE, KBAAPATHBIE U
IpoOHBIC HEpaBeHCTBA. Pemarh KBaj-
paTHBIE HEpaBEHCTBA HAa OCHOBE I'pa-
(dbHyeckux npencTaBiacHui. Pemrats
JIpOoOHO-palMOHAIbHBIC HEPABEHCTBA
METOJIOM WHTEPBAJIOB.

5.3. VYpasue- | Cucrtema ypaBHEHH ¢ AByMs niepeMeH- | OTpenensTs, SBIsSeTCs JIN Iapa Yrcet 18
HUSA U | HbIMU. Pemienue cucreM AByX ypaBHe- pelIeHnEeM JaHHOIO YPaBHEHUS C JBYMsI
HEpPaBEH- | HUI, OJHO U3 KOTOPBIX JIMHEHHOE, a MIEPEMEHHBIMHA; IIPUBOAUTE IPUMEPEI
CTBa ¢ | mpyroe BTOpoii ctenieHu. [Ipumepsl pe- | pemeHus ypaBHEHUH C IByMsl IEPEMEH-
JBYMSI IIeHHS CUCTEM HETMHEWHBIX YPaBHEHH. | HBIMHU.
nepemen- | CHCTeMBI pallMOHANIBHBIX YpaBHeHHH 1 | Pemiath 3agaun, anrebpandeckoit Mose-
HBIMH OCHOBHBIE TIPUEMBI UX pereHus. ['pa- JIBIO0 KOTOPBIX SIBIISIETCS] YPaBHEHUE C

(bndyeckuii METO/T peIIeHNs] CUCTEM JIByMSI TIEPEMEHHBIMU; HAXOTUThH IIEJIbIE

ypaBHeHUH. Penienue TEKCTOBBIX 33J]a4 | pelIeHus myTeM nepebopa.

C IIOMOIIIBIO CUCTEM PAallMOHAIBHBIX Pemate cuctemsl 1ByX ypaBHEHUH C

YpaBHEHHH. JIByMsI TIEPEMEHHBIMH, YKa3aHHBIE B CO-
Jep>KaHHUH.
Penrath TekcTOBBIC 33/1a4H anreOpanye-
CKHM CIIOCOOOM: TIEPEXOIUTH OT CIIO-
BECHOI (DOPMYJIMPOBKH YCIIOBHS 3a/1a4U
K anreOpanveckor MOJIeTH IyTEM CO-
CTaBJICHUSI CUCTEMBI YPaBHEHUH; pe-
1IaTh COCTABJIEHHYIO CUCTEMY YpaBHE-
HUW; MHTEPIPETUPOBATH PE3yIbTarT.

5.4. Apudme- | [ToHsITHE YUCITIOBOH TOCICIOBATEIBHO- [IpuMeHATs HHACKCHBIE 0003HAYCHHSI, 17
THYECKasl | CTH. 3aJaHue MOCIEeI0BATEILHOCTH PE- | CTPOUTH PEUEBBIC BHICKA3bIBAHUS C HC-
u reo- | KyppeHTHoU (GopMyIoi 1 GopMyIIoi N- | TIOTb30BaHHEM TEPMHUHOJIOTHH, CBS-
MeTpude- | ro wieHa. Apudmermaeckas u TeOMeT- 3aHHOM C TIOHATHEM IIOCJIEJOBATEIHHO-
CKasl Mpo- | pUYeCcKas MPOrpecCuy U UX CBOUCTBA. CTH.
rpeccuu ®opmynbl N-To YineHa apuMeTHndecKoll | BBIYUCIATE YWiICHBI MOCIe0BaTEIhHO-

1 F€OMETPUYECKOM MPOTrpeECCUil, CYMMBI
HepBbIX N uneHoB. beckoHeuHas reo-
MeTpHYECKas MPOrpeccus, co 3HaMeHa-
T€JEM MEHBIIINM [0 MOYJIIO €INHHILIBI.
N3obpakeHne 4eHOB apuMETHIECKOM
Y TEOMETPUYECKON pOrpeccuil TOUKa-

cTeil, 3aaHHbIX (HOpMYIIOi N-To YiIeHa
WM PEKyppeHTHOM (hopMyioit. Ycra-
HaBJIMBAaTh 3aKOHOMEPHOCTh B TIOCTpOE-
HUU MOCJIE0BATEIbHOCTH, €CIIH U3-
BECTHBI IIEPBBIC HECKOIBKO €€ YJICHOB.
H300paxath 4eHbI MOCIEN0BATEIBHO-
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MU KOOpPAMHATHOM TUTOCKOCTH. JInHeH-
HBIM U SKCTIOHEHIMAIbHBIN POCT.
Croxuble npoueHTsl. Pemenne 3agay Ha
MIPOrPECCHH.

CTH TOYKaMH Ha KOOPIWHATHOH ILTIOCKO-
CTH.

PacrioznaBaTth apuMeTHIECKYIO U T€0-
METPHUYECKYIO IPOTPECCUU TIPHU PA3HBIX
cnoco0ax 3aianusi. BEIBOAWTE Ha OCHO-
BE JI0Ka3aTeIbHBIX paccykIeHui Gop-
MYJTBI O0ITIETo WieHa apu(PpMeTHIeCKOU
Y TEOMETPUUECKOUN MPOrpeccuii, CyMMBI
MIEPBBIX N WICHOB apu(hMETHIECKOH
reoMEeTpUYECKON Mporpeccuit; pemarb
3aJlauM C UCIOJIb30BaHUEM 3TUX (Pop-
MYIL

PaccmarpuBaTh mpuMepsl U3 peajbHON
SKU3HU, WUTIOCTPUPYIOIINE U3MEHEHUE B
apuQMETUYECKON MPOTPECCHH, B TE0-
METPHUYECKOH IPOTPECCHH; N300paxkaTh
COOTBETCTBYIOIIHE 3aBUCHMOCTH Tpa-
¢buuecku.

Pematp 3amaun Ha CIIOKHBIE TIPOIIEHTEI,
B TOM YFHCIIE 33/I1a4H U3 PEATbHOM ITpaK-
THKH (C UCIIOIb30BaHUEM KaIbKY-
JIATOPA)

5.5.

OneMeH-
TBIl KOM-
ouHaTo-
puku  u
Teopuun
BEpOSIT-
HOCTEM

[onsTre o ciayvaitHoMm coObITHH. Jl0-
CTOBEPHOE M HEBO3MO)KHOE COOBITHE.
CpaBHeHue 11aHCOB. Pemenre koMOu-
HATOPHBIX 3a/1a4 epeOOpOM BapHUaHTOB.
Pemenue nornuecknx 3anad. Pemenne
KOMOHMHATOPHBIX 33734 C TOMOIIBIO
npaBuiia yMHOKeHus. Haxoxaenue Be-
POSITHOCTEN MPOCTEUIINX CITyYalHbIX
coObITuil. MHOXKECTBa 1 KOMOMHATOPH-
Ka. DJIeMEeHT MHOYKECTBa, MOJIMHOKe-
ctB0. O0bEANHEHNE U IIEPECcCeUCHNE
MHOYECTB.

Pemenue 3ama4y Ha BEIYKUCIICHUE C MC-
MOJIb30BaHUEM CBOWMCTB M3Y4EHHBIX (U-
Typ.

ITonsiTHE O BEPOATHOCTH CIIy4allHOTO
coObITud. [loHATHE U TPpUMEPHI CITydan-
HBIX coObITHH. BepositHoCTh. YacToTa
COOBITHSI, BEPOSITHOCT. PaBHOBO3MOXK-
HbIE COOBITHA U TIOACYET UX BEPOSITHO-
ctu. [Ipencrasienne o reomeTpu4ecKon
BEPOATHOCTH.

CraTucTuyecKuil Moaxo 1 K TOHATHIO
BEPOATHOCTH. BEposTHOCTH MPOTHUBO-
MOJIOXKHBIX COOBITHH. PaBHOBO3MOXK-
HOCTh coObITHiA. Kitaccuueckoe omnpeje-
neHune BeposiTHOCTH. [lepecTanoBkH 1
¢akropua. [Ipocreitmue hpopmybt
KOMOWHATOPUKH: YUCIIO COYETAaHUN U
yuCclo pazMenieHuil. MIx npuMeHenue
[IpY HAXOXJICHUH BEPOSITHOCTEN CIIy-
YaliHBIX COOBITHIA.

[IpuBoAUTH IPUMEPHI CITyYaHBIX CO-
OBITHI, TOCTOBEPHBIX M HEBO3MOKHBIX
coObITHid. CpaBHUBATH IIIAHCHI HACTYTI-
JICHUS COOBITHIA, CTPOUTH PEUEBbIC KOH-
CTPYKIIUHU C HCTIOIB30BAHUEM CIOBOCO-
YyeTaHuil OoJiee BEpOSTHO, MATIOBEPOSIT-
HO ¥ T.IL

BremonHAaTh mepedop BceX BO3MOKHBIX
BapHaHTOB JIJIs TIepecdeTa 00bEKTOB
WA KOMOMHAINH, BEIAEISATEL KOMOMHA-
[IUU, OTBEYAIOIIUE 32IaHHBIM yCIIOBHSIM.
BremonHaTh mepedop BceX BO3MOKHBIX
BapHaHTOB JIJIs IIepecueTa 00bEKTOB
Wi KoMOuHaIuii. [IpuMeHsTh MpaBuUiIo
KOMOMHATOPHOTO YMHOXKEHUS JJIS Pe-
IIeHNA 33]1a4 Ha HaXOXKIeHHUE YHcia
00BEKTOB WJIU KOMOWHAIMI (JIMaroHau
MHOTOYTOJIBHHKA, PYKOTIOKATHSI, YHCIIO
KOZIOB, IM(POB, TTApOJICH U T. 11.).
[IpoBOUTH ClTydaiiHbIE SKCIIEPUMEHTHI,
B TOM YHCJIE C TOMOIIBIO KOMITBIOTEP-
HOT'O MOJICTTUPOBAHMUSI, UHTEPIPETUPO-
BaTh UX PE3yJbTaThl. BEIYUCIATH YacTo-
Ty CIIy9aitHOT'O COOBITHS; OTICHUBATH
BEPOSITHOCTD C MOMOILBIO YACTOTHI, I0-
JTy9EHHOH OTIBITHBIM ITyTEM.

Pematp 3aaun Ha HAXOXKACHNUE BEPOST-
HOCTEH COOBITHH.

[IpuBoAUTH IPUMEPHI CITYUYAHHBIX CO-
OBITHIA, B 9ACTHOCTH JOCTOBEPHBIX U
HEBO3MOXHBIX COOBITHI, MaJTOBEPOSIT-
HBIX COOBITHH. [IpUBOIUTH IPUMEPHI
PaBHOBEPOSITHBIX COOBITHH.
PacrioznaBaTh 3a/1a4u Ha ONIpe/IeTICHIE
YHCJIa IEPECTAHOBOK U BBIMOJIHSTH CO-
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OTBETCTBYIOIIUE BBIYUCICHHUSL.
Pemats 3a1aun Ha BEIYUCIICHUE BEPOSIT-
HOCTH C PUMEHEHHEM KOMOWHATOPHKH.

HTtoroBoe moBTOpeHNE Kypea anreops! 7- 9 KIaccoB 5 2
Horo | 102 | 16
9 kaacc (reomeTpus)
5.6. Bextopst | [Tonsitue Bekropa. JnmHa (MOayib) Bek- | @OpMyIHpOBaTh ONpEAeTIeHHS U HILTIO- 9 3
Topa. PaBeHcTBO BekTopoB. KoyuinHeap- | cTpupoBaTh HOHATHSA BEKTOPA, AJIMHBI
HBIC BEKTOPHI. YMHOXKEHHE BEKTOpa Ha | (MOAYJIsl) BEKTOpa, KOJUTMHEAPHBIX BEK-
YHCII0, CyMMa BEKTOPOB, Pa3yio’KeHHE TOPOB, PaBHBIX BEKTOPOB.
BEKTOPA-II0 IBYM HEKOJIJIMHEAPHBIM Haxonuth yron Mexny Bekropamu. Bri-
BeKkTOopaMm. PemieHne 3a1a4 BEKTOPHBIM | TIOJNHATH ONEpalliy HaJl BEKTOPaMH.
METOIOM. BBIMOHATE MTPOEKTHI 110 TeMaM UCTIOJIb-
30BaHMs BEKTOPHOI'O METOA IIPHU pellie-
HHUHM 3a7a4 Ha BBIYMCIICHUS U JOKa3a-
TENbCTBA
5.7. Meton Koopaunate! BekTopa. BoeraucasaTs IIMHY 1 KOOPAMHATHI BEK- 10 1
koopau- | Pemrenue 3amad KoopJMHATHBIM METO- TOpa, KOOPIMHATHI CEPEANHBI OTPE3Ka.
HaT JIOM. Pemrats 3ama4n Ha mOCTpoeHUE, TOKa3a-
OcHoBHBIE 3a/1auu B KoopauHatax. Ko- | TenbcTBO W BhIYMCIECHUs. Moaenupo-
OpAMHATHI CepeAnHBI OTpe3Ka. PopMynia | BaTh yCIOBHE 3aJa4d C IOMOLIBIO Yep-
PacCTOSIHUS MEXIY JBYMS TOUKaMHU TeXa WIN PUCYHKA, IPOBOJUTH JOTOJ-
TUIOCKOCTH. Y paBHEHUE OKPY)KHOCTH C HUTEJbHBIC TOCTPOCHUS B XO/I€ pellie-
LEHTPOM B Ha4aje KOOPAUHAT U B JIIO- HUSL.
0011 3a1aHHOI TOUKe.
5.8. CootHo- | Yron mexny Bekropamu. CKalsipHOE ®dopmynupoBath onpeaenenus U womo- | 11 | 4
LICHUE MPOU3BEICHNE BEKTOPOB. CTpUPOBATh NOHSITHS CHHYCa, KOCHHYCA,
MEXTY CuHyc, KOCHHYC, TAHI'€HC, KOTAaHT€HC TaHTreHCa U KOTaHIeHCa OCTPOro yria
CTOPOHA- | OCTPOTO yria NPSIMOYTOJIBHOTO Tpe- NPSIMOYTOJIBHOT'O TpeyroibHUKa. BeIBO-
MU M yI- | yronbHuKa U yriioB ot 0 1o 180°; mpu- JTUTH (hOPMYIIBI, BRIpaKarolue GpyHKIn
JamMu BeZICHUE K ocTpoMy yriry. OCHOBHOE yria npsAMOYTOJIEHOTO TPEYTOJIbHUKA
Tpe- TPUTOHOMETPUYECKOE TOXIeCTBO. Dop- | yepes ero croponsl. PopMyIHpoOBaTh
YrONBHH- | MYJIBI, CBSI3bIBAIOIINE CHHYC, KOCHHYC, ofpeJieNieH s CHHyca, KOCUHYCa, TaH-
ka. Cka- | TaHTeHC, KOTAaHT€HC OJTHOTO U TOTO XKe reHca, kotanreHca yrios ot 0 go 180°.
JSIpHOE yria. Pemenue 3a1a4 Ha BBIYHCIICHHE, BeiBoauTh opMyIIbl, BBIpaXKaromue
MpoM3Be- | I0Ka3aTeIbCTBO U IIOCTPOCHHE C UC- ¢yukiuu yriaos ot 0 1o 180° uepes
JIeHHE MOJIb30BAHUEM CBOWCTB M3Y4YEHHBIX GU- | QYHKIUHU OCTPBIX yriIoB. DopMyIupo-
BEKTOPOB. | TYP. BaTh U Pa3bSICHATH OCHOBHOE TPUTOHO-
Pemienue TpeyrojabHUKOB: TeOpeMa KO- | MeTpHUecKoe ToxkaecTBo. [lo 3HaueHu-
CHHYCOB ¥ TeopeMa cuHycoB. @opMyna | sIM OTHOH TPUTOHOMETPUYECKOH (hyHK-
I'epona. @opmyiibl, BeIpaXKaloLIie II0- | MM YIJIa BBIYUCIATH 3HAYCHHUS IPYTHX
LIab TPEYTOJbHUKA: YEPE3 ABE CTOPO- | TPUTOHOMETPHUYECKHUX (PYHKIMIA 3TOTO
HBI ¥ YTOJI MEXTy HUMH, Yepe3 Mepu- yria. @opMyIrpoBaTh U J0KA3bIBATH
METP ¥ PaJINyC BIIMCAHHON OKPYKHOCTH. | TEOPEMbI CHHYCOB H KOCHHYCOB. Dop-
[Inomanp 4eTrIpexyronbHUKA. MYJIMPOBATh U JOKA3bIBATH TEOPEMBI O
TOYKaX MEPEeCeUeHNs] CEpeIMHHBIX Tep-
NEHTUKYIISIPOB, OUCCEKTPUC, MEINaH,
BBICOT WJIM MX MPOJOKEHUH
5.9. Jnna Brincannsie u onucanabie MHOTOyronb- | M3o0paxates u hopMyIMpoBaTh onpe- 12 3
OKpYX- HUKHU M UX CBOWUCTBA U MPHU3HAKH. JIeJIeHNsI BITUCAHHBIX U OMTUCAHHBIX Tpe-
HOCTH U OKpYy>KHOCTB, BIIMCAHHAS B TPEYTOJIb- YTOJILHUKOB; OKPY>KHOCTH, BIIUCAHHOM B
IUIOINAAb | HUK, U OKPY>KHOCTb, OITMCAHHAs OKOJIO TPEYTOJIbHUK, U OKPY>KHOCTH, OTHCaH-
Kpyra TpeyroyibHUKa. Teopemsl 0 CyIIecTBO- HOU OKOJIO TpeyrojabHuKa. PopMyIHupo-
BaHUM OKPY>KHOCTH, BIMCAaHHOH B Tpe- | BaTbh U JIOKa3bIBaTh TEOPEMBI O BIIUCAH-
YTOJIBHUK, U OKPY>KHOCTH, OTIUCAaHHOM HOU ¥ OMMCAaHHOM OKPY>KHOCTSIX Tpe-
OKOJIO TPEYTOJIBHHKA. yronsHHKa. MccaenoBats cBoiicTBa
BriucanHele U onMcaHHbIE OKPYKHOCTH | KOH(UIYypaluii, CBsI3aHHBIX C OK-
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MPaBUILHOTO MHOTOYTOJIbHUKA. Dop-
MYJIbL JJ1S BBIYUCIICHUSI CTOPOHBI Mpa-
BHJILHOT'O MHOTOYTOJIEHUKA; pafinyca
OKPY>KHOCTH, BIIUCAHHON B IIPABUIIbHBIN
MHOTOYTOJIBHUK; PaJANyCa OKPY>KHOCTH,
OIHMCAaHHOW OKOJIO MPABIIIFHOTO MHOTO-
yronpHuKa. [[paBrisHBIE MHOTOYTOITB-
HUKH U UX CBOMcTBa. Teopema o cymme
YTJIOB BBITYKJIOTO MHOTOYTOJIFHUKA.
Teopema 0 cyMMe BHEIITHUX yTJIOB BbI-
MyKJIOTO MHOTOYToJibHUKA [[mrHa
OKPY>KHOCTH, ILIOLIAh KPyra U €ro ya-
creid. [1momaapr NpaBUILHOIO MHOTO-
YTOJBHUKA.

[TocTpoeHue mpaBUIBHBIX MHOTOYTOJIb-
HUKOB.

PYXHOCTBIO, C TOMOIBIO KOMIIBIOTEP-
HBIX TIpOorpaMM. BeIiensaTs Ha yepTexe
KOH(UTYpannuu, He0OX0TUMBIE IS TIPO-
BEZCHUSI 000CHOBAHMH JIOTHUECKHUX I1Ia-
roB peieHus. UHTeprnpeTupoBath mo-
Jy4eHHBIN pPe3yNbTaT U CONOCTABIATH
€ro C YCIIOBHEM 33/1a91

N300paxats u GpopMyIrpoBaTh onpe-
JIeJICHUS BITUCAHHBIX U ONMCAaHHBIX MHO-
TOYTOJHPHUKOB

®dopMyIUpoBaTh U JOKA3BIBATH TEOPE-
MbI O BIIMCAHHOW U OTIMCAHHOW OKPYXK-
HOCTAX MHOTOYTOJIbHUKA. PacriozHaBaTh
MHOTOYTOJIBHHUKH, (JOPMYJIUPOBATH OII-
peneneHe U IPUBOJAUTH IPUMEPHI MHO-
royroibHUKOB. OpMyIHPOBATH U J10-
Ka3bIBaTh TEOPEMY O CYMME YTJIOB BBI-
MYKJIOTO MHOTOyronbHuKa. ccnemo-
BaTh CBOWMCTBA MHOTOYTOJILHUKOB C TT0-
MOIIIbI0 KOMITBIOTEPHBIX TIPOTPaMM.
Pemrats 3amaun Ha 10Ka3aTEIbCTBO U
BbIYKCIIEHUS. MOJIeTMpOBaTh yCIOBUE
3a/1a4¥ ¢ TIOMOIIBIO YepTeka WK PH-
CYHKa, POBOJANTH JAOMOTHUTEIbHBIC
IIOCTpOEHUS B X0Je pemienus. Murep-
MPETUPOBATH TIOMYUYSHHBIN PE3yIbTaT ’
COIIOCTABJIATH €T0 C YCIIOBUEM 3a/1a4H.
Penrath 3a1aun Ha HaXOXIEHHE TUIOIIA-
M Kpyra ¥ JJIHHBI OKPY)KHOCTH 110
dhopmynam.

5.10. | JBwxe- [TonsiTHE O TEOMETPUIECKOM TTpeodpa- HaxoauTk B OKpy»KaroliemM MUpe I10c-
HUS 3oBaHuU miockocty. [ToBopor. Llen- KH€ Y TIPOCTPAHCTBEHHBIE CUMMETPUY-
TpasibHas cummeTpus. LleHTpanpHo- HBIE (DPUTYPBI.
CUMMETpUYHbIE GUTYPHI M UX CBOWCTBA. | M300paxaTh paBHbIE QUTYpPHI, CHMMET-
[Monsitue 06 nzomerpun. LlenTpanbuas, | pudhbie GUryp.
oceBas U 3epKalbHass CAMMETPHH. CTpouTs IeHTPATEHO-CUMMETPUIHBIE
NzobpakeHne CHMMETPUYHBIX (DUTYD ¢burypsl, urypsl npu noopore. [Ipu-
[NoHsTHE ABYKEHHMS, TTAPAUIETbHBIN BOJIUTH MTPUMEPHI U3 )KU3HU CUMMET-
nieperoc. CBOWCTBA MapaJUIeNIbHOTO e~ | pUYHBIX QUTyp.
penoca. [lonsTue 00 opHamenTax, 60op- | BbImonHsAT, napansiensHbIi nepeHoc.
JIFOpax, MapKeTax. Uccnenosars cBOMCTBA IBUKEHUMN C
[Tonsitne romoretnsi. CBOHCTBAa TOMOTE- | TIOMOUIBIO KOMIIBIOTEPHBIX IIPOIPaMM.
THU. BBINOIHATE MPOEKTHI 110 TEMaM I'eOMeT-
PHUECKUX TPeoOpa3oBaHuil Ha IIIOCKO-
CTH
5.11. | Havans- | Harmsanele npeacTaBieHus o Ipo- H3rotaBnuBaTh NpOCTPaHCTBEHHBIE (PH-
HBIE CBE- | CTPAaHCTBEHHBIX (UTypax: KyO, mapa- TYPBI U3 Pa3BEPTOK; Paclo3HABATh pa3-
JICHUSl U3 | JICTIETIHIIe], PU3Ma, THpaMu/Ia, Imap, BEPTKHU Ky0a, mapayienenurena, mu-
cTepeo- cdepa, koHyc, munHap. M300paxkenne | pamuasl, HWIMHAPA U KOHYyca. Paccmar-
METpHUH MPOCTPaHCTBEHHBIX Quryp. Ilpumepst pHUBaTh NPOCTEHIINE CEUSHUS TIPO-

cedeHuil. MHOrOrpaHHMKY, IPABUJIbHBIE
MHOTOrpaHHMKU. [IpumMepsl pa3BepTok
MHOT'OI'PAaHHHUKOB, IWJIMH/PA U KOHYCA.
[lonsTre TpexrpaHHoro yria.

[Tnomaznp noBepxHOCTH Ky0a U IpsMO-
yroJibHOro napamienenunena. [lonstue

CTPaHCTBEHHBIX QUTYP, TTOTyIaeMbIe
HYTeM HpeIIMeTHOI‘O i KOMHBIOTep-
HOT'O MOJICTTUPOBAHMUSI, ONIPEACTSATH UX
BUJI.

HccneqoBaTh M OIMCHIBATH CBOMCTBA
TeOMETPHUYECKUX (PUryp (IIOCKUX H
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o0bema; equHUIB 00beMa. O0beM mpsi-
MOYT'OJIBHOTO TTapalIeJIeuIe1a U 00b-
em Ky0a. ®opmyna o6pema mrapa, mu-
JIMHJIpa, KOHYCA.

NPOCTPAHCTBEHHBIX ), UCIIONB3YS IKCIIe-
PUMEHT, HaOJIroIeHNe, H3MEPEHUE.
MopzennpoBaTts reoMeTpUIeCcKre 00BEK-
TBI, UCIIOJIB3Ysl OyMary, TIaCTHIIMH,
MPOBOJIOKY U Jp. Micmonb30BaTh KOM-
IBIOTEPHOE MOJICTTMPOBAHUE U SKCIIE-
PHUMEHT JUTS U3Y49eHHS CBOICTB reoMeT-
PHUECKIX OOBEKTOB.

N3obpaxars reomeTprudeckune GUTypsl U
UX KOH(QHUTYPAIHX OT PYKH U C UCIIOb-
30BaHHEM YEPTEKHBIX HHCTPYMEHTOB.
N300paxats reoMeTpudeckue GUurypol
Ha KJIeT4aToi Oymare.

CTpouTh MOJENb TPEXTPAHHOTO YIIIa H
(bopMyIHpOBaTh €ro CBOMCTBA.
Berancnsate 00beMbI KyOa U IpSIMO-
YTOJBHOTO MapaIeseniIe/1a, NCTIOIb-
3ys popmyiel 00beMa KyOa 1 oObema
HPSIMOYTOJIFHOTO MapaJuIesiehIe 1a.
BeIpaxxaTh o1HH €TUHUIIBI H3MEPEHUS
o0beMa uepes JIpyrue.

Pemrath 3amaun Ha HaXOXIEHHE TUIOMIA-
Jielt pa3snTuIHbBIX GUryp, 00beMOB KyOOB
U IIPSIMOYTOJIBHBIX MTAPAJIISIICTTUIIEIOB.

Htorosoe noBTOpeHue Kypca reoMeTpusi 7-9 kiacca

10

Htoro |

68

14
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Y4eOHO-MeTOAMYECKOE M MAaTePHATBHO-TEXHMYECKOe
o0ecneyeHne 00pa3oBaTeJbLHOIO IpoLecca

JUnist IOCTIDKEHUS TIJIaHUPYEMBbIX Pe3yJIbTaTOB 00y4EHHsI MaTeMaTUKE HAa yPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
B KaOuHeTe co3nana HHPOPMALMOHHO — 00pa3oBaTeNbHas Cpeia: eCTh KOMIIBIOTEP, Ha KOTOPOM MOXKHO paboTaTh ¢ Ipo-
rpaMMaMH, TO3BOJISIOIIUMH COCTABIIATH FpaduKu, padoTaTh ¢ auarpaMmamu. Kpome TOro, ecTh MOCTOSIHHBIA JTOCTYI K
OtkpeiToMy Oanky 3amanuii [ MA, caiitam u uHGopMarmioHHbIM opTaiam 1o [ MA yuuTens B3amMOAEHCTBYET AUCTaH-
IUOHHO (mocpencTBoM cetu MHTepHeT) ¢ 00pazoBaTenbHbIMU opranu3anusiMu 1 yupexaenusmu (PULIOKO, ropoackue
o0pazoBatreibHbIe YUPEKICHHUS U T.II.)

B xabuHere obecrieueH MOCTOSIHHBIN n0CTym B ceTh MHTepHeT, ecth Wi-Fi. IHTepaKTHBHBIN 3JIEKTPOHHBIA KOH-
TEHT Y4WTeJsl BKIIFOYAeT COAEpKaHME MpeAMeTHON obnacTu «TouHble HayKn», NPEACTaBIEHHOE TEKCTOBBIMH, ayIUO-U
Buzaeodaitnamu, rpadukoil (KapTHHKH, POTO, TUArpaMmBbl).

Texuuueckue cpedcmea 0by4enus: KOMITBIOTEP, MYJTbTHMETUATIPOEKTOP, SKpaH (HAaBECHOM), IPHHTED.

Yyebno-npaxmuueckoe u yuebno-nabopamopnoe obopyoosanue: JInneiika kmaccHast M. (iepeBsiHHAS); KOMIUIEKT
WHCTPYMEHTOB ISl pPA0OTHI Y TOCKH; HA0Op T€OMETPUUECKUX Te.

THeuammuvie nocobus: Kommnekt tadmnun [ Tpuronomerpuueckue yHkiu (8); TpuroHoMeTpuuecKue ypaBHEHUS U
HepaseHctBa (8); Tpeyronmpauku (14); Bextopst (6); Muoroyroneauku (7); @yakmnun u rpaduku (10); Crepeomerpus
(9); IlpoussonHas u ee nmpumenenue (12); Muaororpannuku. Tena Bpamenus (11); HepaBencrBa. Pemenue HepaBeHCTB
(13); Maremaruka 5 xnacc (18); Marematuka 6 kinacc (12); Anrebpa 7 kmacc (15); Anrebpa 8 knmacc (14); Anredpa 9
knacc (12); Anrebpa u Hagana ananuza 10 xmace (17); AnreOpa n Havana ananms3a 11 xmace (15); ['eomerpust 7 kmacc
(14); T'eomerpus 8 wmacc (15); I'eomerpus 9 xmacc (13); I'eomerpus 10 kmacc (14); I'eomerpus 11 kmacc (12);
Komounaropuka (5); Teopust BEpOsSTHOCTSH M MaTeMaTHueckas cratuctuka (6); YpaBHenus. ['paduueckoe pemeHue
ypaBHeHuit (12); MaTtemaTrueckue Tadmumpl 1uist odpopmienus kabunera (9); Anrebpa 7-11 kmaccet (16); ['eomerpus 7-
11 xmaccer (10)] ; Marepuainsr 1ist JOKYMEHT-KaMephbI

Unghopmayuonuvie cpedcmea:

NHTepHeT-pecypebl

http:// kvant.mirrorl.mccme.ru/
http:// www.etudes.ru/

http:// www.ege.edu.ru/

http:// www.gia.edu.ru/
DJIeKTPOHHBIE PECYPCHI:

1. Konuenmus AyXOBHO-HPaBCTBEHHOT'O Pa3BUTHS M BOCIUTAHUS JIMYHOCTH TpakJaHUHA [ DIEKTPOHHBIN pecypc]. Pe-
KHUM JI0CTyTa: http://mosmetod.ru/metodicheskoe-prostranstvo/nachalnaya-shkola/inklyuzivnoe-
obrazovanie/fgos/kontseptsiya-dukhovno-nravstvennogo-razvitiya-i-vospitaniya-lichnosti-grazhdanina-rossii.html

2. Konnenmus pa3BuThs MaremMatuieckoro oopazoBanusi B Poccuiickoit @enepanun [DnekTpoHHsIl pecype]. Pexxum
nocrtymna: http://www.firo.ru/?page_id=15624

3. depepanbHBI TOCYAapCTBEHHBIM 00pa3oBaTENbHBIA CTaHAApT HadyaJbHOrO oOmIero oOpa3oBaHMs (TOCHEIHSS
penakuus oT 29.12.2014 Ne 1643) [OnexTpoHHBIH pecypc]. Pexum JOCTYyIIA:
http://MuHOOpHAYKHU.pd/TOKYMEHTHI/S 154

4. ®epnepanpHbiii 3ak0H oT 29.12.2012 N 273-03 (pea. ot 31.12.2014, ¢ u3m. ot 02.05.2015) "O6 obpa3zoBanuu B
Poccuiickoit ®enepaunun"” (c u3Mm. u gomn., Berym. B cuiny ¢ 31.03.2015) [Onexkrponsslii pecypc] . Pexum nocryna:
http://www.consultant.ru/document/cons_doc_LAW_173649/

Okpanno-38yKosvle nocodbus: BunmeopusbMbl MO UCTOPUM PAa3BUTHS MaTeMaTHK{, MaTeMAaTHYECKHX HACH H
MeTon0B; OOyuaromue 3JeKTPOHHBIE U3/aHMsI 0 OCHOBHBIM pasaenaM Kypca maremaruka, CD “ToroBumcs x ET'D”, CD
“OTKpbITas MaTeMaTHKa”

Cnucok aumepamypol 0151 yyumes.

1. 20 TecroB no maremaruke: 5-6 kiaccel/ C.C. MunaeBa.-6-e uzn., nepepad. u nom.-M.: M3natensctBo «DK3aMeH»,

2011.

2. 3aja4ym Ha CMEKAIKYy. 5-6 KJIacChI: MOcoOme JIsl ydamuxcs odmeoopasosar. yupexaenuit/ N.@. lapeirun, A.B.

lIexun.-10e uzn.-M.: IIpocsemenue, 2010.

3. KoHTponbHbIe 1 IPOBEPOUHBIE PA0OTHI 0 MaTeMaTHKe. 5-6 Ki1.: MeTtoanueckoe nocodue.-2-e nza.-M.: poda,
1998.
Maremaruka. 5 kinacc. MeTonuaeckue peKkoMeHaanun s yautens.- M.: banacc, 2011.
Maremaruka. Pationnsie omumnuaset. 6-11 knacesl/ H.X. Araxanos, O.K. [lommuackwii.-M.: [Ipocsemenne, 2010.
MaremaTtuka. COopHHK pabounx mporpamm 5 — 6 kmaccel, - M.IIpocBemenue, 2011. CocraButens T. A.
Bypmuctpona
7. Tloypounsle pa3paboTku o Matemaruke: 5 kmacc.- M.: BAKO, 2011.
8. Tloypounsie pa3paboTku o matemaruke: 6 knacc.- M.: BAKO, 2009.
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http://www.ege.edu.ru/
http://www.gia.edu.ru/
http://mosmetod.ru/metodicheskoe-prostranstvo/nachalnaya-shkola/inklyuzivnoe-obrazovanie/fgos/kontseptsiya-dukhovno-nravstvennogo-razvitiya-i-vospitaniya-lichnosti-grazhdanina-rossii.html
http://mosmetod.ru/metodicheskoe-prostranstvo/nachalnaya-shkola/inklyuzivnoe-obrazovanie/fgos/kontseptsiya-dukhovno-nravstvennogo-razvitiya-i-vospitaniya-lichnosti-grazhdanina-rossii.html
http://www.firo.ru/?page_id=15624
http://минобрнауки.рф/документы/5154
http://www.consultant.ru/document/cons_doc_LAW_173649/

[MpumepHBIe IPOrpamMMel IO Y4eOHBIM MpeaMeTaM. Martemartuka. 5-9 Kiaccel: IPOEKT — 3-¢ u31., nmepepad. — M.:
[Ipoceemenwne, 2011. — (CTanmapTsl BTOPOTO MOKOJICHHS);

10. Iporpamma Kypca mateMaTuku ais 5-11 kiaccoB obmieoopazoBarenbHbix yupexaenuit/ I.K. Mypasun, O.B.

Mypasuna. — M.: [Ipoda, 2007.

11. IIporpamma mo MaTeMaTHKE Uil OCHOBHOM IIKOJBI oOpa3zoBarenbHOU cucteMbl «lllkoma 2100»» aBTopsl C.A.

Koznosa, A.I'.Pybuna.- M.: «bamaccy, 2010;

12. Pabouas y4eOHas mporpamMma mo yueOHOMY HpeAMETY OCHOBHOTro oOmiero obOpasoBanus «MaremaTtukay (s

BOCIIUTAHHUKOB 5-9 KJIaCCOB HA OCHOBE aBTOPCKOM MPOTPaMMBI JIJIi OCHOBHOM IITKOJIBI 00pa30BaTEIbHON CHCTEMBI
«Ixoma 2100»; mIs BOCHHTAHHHKOB 5-9 KJIacCOB Ha OCHOBE aBTOPCKON IPOTpaMMBI IS OCHOBHOMW IITKOJIBI
obpazoBarensHON crcTteMbl «IlIkoma 2100» B cOOTBETCTBHH ¢ (heaepalbHBIM TOCYIapCTBEHHBIM CTAaHAAPTOM, IS
BOCIIUTAHHUKOB 5-9 KJIaCCOB Ha OCHOBE aBTOpPCKoW mporpammbl H.f. BuneHkuna; 1 BOCIHTaHHUKOB 5-9
KJIACCOB HA OCHOBE aBTOPCKO mporpammel H.Sl. BuieHkrnHa B cOOTBETCTBUU C (hefepatbHBIM TOCYIapCTBEHHBIM
CTaHAAPTOM);

13. C60pHI/IKI/I KOHTPOJIbHBIX U CaMOCTOATCIIbHBIX pa60T, AUAAKTUYCCKUE MATCPUAJIBI AJId KaXXJI0I0o KJjlacca

=

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

Cnucok numepamypbl 0Jisi 60CRUMAHHUKOS!

. AnreGpa. 7 ki1.: yue0.11s o0mmeoOpa3osar. yupexaenuii/ A.I'. Pyoun, I1.B. Uynkos. — M.: Banacc, 2013.
. AnreGpa. 7 kmacc: yue0.1s odmeoopaszosar. yupexnenuit/ [KO.H. Makaperaes, H.I'. Munmiok, K.1. Hemkos, C.b.

Cysopoga]; mox pen. C.A. TensikoBckoro. — 17 m3n. — M.: [Ipocsemenne, 2010.

. AnreOpa. 8 kiacc: yue0.u1s1 o0meoopaszonar. yupexnenuit/ [KO.H. Makaperues, H.I'. Munntok, K., Hemkos, C.b.

CyBopoga]; mox pexa. C.A. Texskosckoro. — 18 uza. — M.: [Ipocsemenue, 2011.

. AnreGpa. 9 kmacc: yue6. 1 obmeoopaszosar. yupexnenuit/ [KO.H. Makaperaes, H.I'. Munmiok, K.1. Hemkos, C.b.

Cysopoga]; mox pen. C.A. Tenskosckoro. — 18 nzn. — M.: [Ipocsemmenne, 2010.

. I'eomerpus. 7-9 ki1.: yueO.151s obuieodpasorat. yupexaenuii/ [JI.C. Aranacsn, B.®. byrysog, C.b. Kagomues u ap.].

— 18 u3n. — M.: IIpoceewenue, 2008.

. I'eomerpus. 7-9 ki.: yueb.ams1 obmeodpazosat. yupexaennii/ C.A. Kozmosa, A.I'. Pyoun, B.A. I'yces. — M.: banacc,

2014.
locynapctBenHast utoroBast arrecramus. 9 kinacc. Marematuka. Tematudeckue tectoBeie 3amanus/ JI.JI. Jlammo,
M.A. ITonos. — M.: U3maTenscTBO «OKCMO», 2014,

. 3agauu no reomerpun: [Tocodue s yuarmmxcs 7-11 k. obiieoopasorat.yupexaenuit/ b.I'. 3us, B.M. Metinep, A.I'.

baxanckwuii. — 5-e uzn. — M.: IIpocBemenue, 2003.
Marematuka. 5 knacc: yued.1is oomeodpazosar. yupexaenuit/ H.5. Bunenkun, B.1M.JKoxos, A.C.YecHakos,
C.N.1IBapubypa. — 25 uza.,ctep. — M.: Muemosuna, 2009r.
Martemaruka. 6 kiacc: yue0.171s ooieoodpasosar. yupexaenuii/ H. 5. Bunenkun, B.M.JKoxos, A.C.UecHakos,
C.U.1Bapubypxa. — 25 uza.,crep. — M.: Muemosuna, 2009r.
Marematuka. Ski1.: yue0.151s1 o01eoOpas3oBat. yupexxaenuit: B 2-x yactax. .1/ C.A. Koznosa, A.I'. Pyoun. — 2-¢
u3j. — M.: banacc, 2012.
Marematuka. Ski1.: yue0.151s1 o01eoOpas3oBat. yupexxaenuit: B 2-x yactax. .2/ C.A. Koznosa, A.I'. Pyoun. — 2-¢
n3na. — M.: bamacc, 2012.
Matemaruka. 6KI1.: yue0.1y1s o0iieoopasoBat. yupexacnuii: B 2-x gactsax. U.1/ C.A. Kosnosa, A.I'. Pyoun. — 2-¢
n3a. — M.: Banacc, 2012.
Marematuka. 6ki1.: yue0.151s1 001eoOpasoBat. yupexxaenuit: B 2-x yactax. .2/ C.A. Koznosa, A.I'. Pyoun. — 2-¢
n3a. — M.: banacc, 2012.
Matemaruka. 9-i kiace. [loaroroska k TMA-2015: yue6HO-MeTOoAruecKoe nmocodue/ mox pex. ®.dD. Jlsicenko, C.1O.
KynabyxoBa. — Poctos —na-/lony: Jleruon, 2014.
Marematuka: IlIxonsHas sHIMKIONEANs.- M.: bonwimas Poccutickas sHimkioneaus, 2003.
Ocrtep I'.b. «3anaunnx».- M.: «Pocmany, 1993.
[lepensman S.U. «KuBas matemarukay. [lepensn.-E.: UsnatensctBo «Tesuc», 1994.
[lepensman f.U. 3anumatensnas anredpa. [lepensa.-E.: U3narensctBo «Tesucy», 1994.
Turpunas anredpa. [lepeckax A.Kymukosa. M.: barupa, 1994.
ukn kaur «Mup maremarukn»: B 451./ Tlep. ¢ ucn.-M.: [le Aroctunu, 2014.
UeTtbpIpex3HavyHbIe MAaTEMAaTUYECKUE TaOJHUIIBL: I 001Ie00pazoBat. yueo. 3aBenenuii.- M.: [Ipoda, 1996.
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Ilnanupyemble pe3yJibTaThl
HatypanbHbie yuciaa. Jlpoou. PaunonanabHble yucia
BpinycKHHK HayYMTCs:
* MIOHUMATh 0COOCHHOCTH JECSTUYHON CUCTEMBI CUUCIICHHUS;
* ONEPUPOBATH MOHATUSIMU, CBI3AaHHBIMU C ACTUMOCTBIO HATyPaIbHBIX YUCEIT;
* BBIpQ)KaTh YMCIIa B 9KBUBAJICHTHBIX (popMax, BEIOMpast Hanboee MOIXOAIIy0 B 3aBHCUMOCTH OT KOHKPETHOH CHTya-
11Y;
* CPaBHMBATh U YIIOPSAIOUMBATH PALIMOHATBHBIC YUCIIA;
* BBITTOJTHATH BBIYUCIECHUS C PAIIMOHATFHBIMA YHCIIAMH, COYETast yCTHBIE U MUChbMEHHBIE TTPUEMBI BRIYHCIICHUN, TIPUMe-
HEHUE KaIIbKYISITOPA;
* HCIIOJIb30BAaTh MOHATHS U YMEHUS, CBSI3aHHBIE C MPONIOPIUOHATIBHOCTIO BEIMYMH, IPOLIEHTaMH, B X0/1€ PEIICHHS Ma-
TEMaTHYECKHX 33/1a4 M 33]]a9 U3 CMEXKHBIX TIPEMETOB, BBHITTOIHATH HECTIOXKHBIE TIPAKTUIECKHIE PACUETHL
BbInycKHUK MOJTYYUT BO3MOKHOCTh:
* MO3HAKOMUTHCA C TIO3ULIMOHHBIMU CHCTEMAMHM CUHMCIIEHHS C OCHOBAaHHUSMM, OTINYHBIMHU OT 10;
* yriyOuTh M Pa3BUTh MPEACTABICHHS O HATYPAIBbHBIX YHACIaX U CBOMCTBAX JACITUMOCTH;
* HAYYHUTHCS UCTIONH30BATH IPUEMBI, PAIIMOHATU3UPYIOIIE BRIYUCICHHS, IPUOOPECTH IPUBBIUKY KOHTPOIHUPOBATH BBI-
YHCIIEHUS, BRIOUPAs TIOAXOISIIHINA T CUTYAI|H CIIOCO0.

JeiicTBUTEIbHBIE YHCIA

BbinyCKHUK Hay4YMTCs:

¢ MCIIOJIb30BAaTh HAYAJIBHBIC ITPECACTABJICHHUA O MHOXCCTBE I[GﬁCTBHTGJIBHBIX YHCCII,

¢ OIICpUPOBATH MOHATUEM KBAAPATHOI'O KOPHA, IPUMCHATH €TI0 B BBIYUCJIICHHUAX.

BbINyCKHUK MOTY4YUT BO3MOKHOCTD:

® pa3BUTh NPEACTABIICHUEC O YMCJIC U YHMCJIOBBIX CUCTEMAX OT HATYypPaJIbHBIX 010 ILCI\/'ICTBI/ITCJH)HLIX Yucei; 0 poJjik BeIYuCiie-
HUU B IIPaKTUKE;

* pa3BUTh U YIIyOHUTh 3HAHUS O AECATHYHOM 3alMCH JEHCTBUTEIBHBIX YUCEN (IEPUOJNYECKIE U HEEPUOAUYECKHE APO-
om).

HN3mepenusi, npudIM:KeHUs], OLIEHKH

BpinycKkHUK HayuyMTCs:

¢ MCIIOJIb30BATh B XOA€ PCIICHUA 3a1aY 3JICMCHTAPHBIC IPCICTAaBJICHHNSA, CBA3aHHBIC C HpI/I6HI/I)KéHHBIMI/I 3HAa4YCHHUAMHU BEC-
JIMYHH.

BbInycKHUK NOJYYUT BO3MOKHOCTb:

¢ [IOHATB, YTO YHCJIOBBIC JaHHBIC, KOTOPBLIC MCIIOJIB3YIOTCA I XapaKTCPUCTUKU 00BEKTOB OKpYXaromero Mmpa, sBJIsA0T-
Csl IPEUMYIIIECTBEHHO MPHOIMKEHHBIMH, YTO IO 3aITUCH NPUOIMKEHHBIX 3HAUCHUH, COJIEPKAIMXCS B MHPOPMAITHOHHBIX
HUCTOYHUKAX, MOXKHO CYJIUTH O MOTPEIIHOCTH MIPHOJIKEHUS;

* IOHATH, YTO MOTPELIHOCTD PE3YJIbTaTa BEIYUCICHUH JOKHA OBITH COM3MEPHMA C OTPEIIHOCTBIO HCXOAHBIX JaHHBIX.

Anredpanyeckue BbIpaKeHUS

BpinycKkHUK HayYyMTCs:

* ONIEPUPOBATH MOHATHSAMH «TOXKAECTBO», «TOKJIECTBEHHOE MTPe0OpazoBaHmey, peliaTh 3ajauu, coaepKaliie OyKBeHHbIE
JlaHHBIE; pabOTaTh C HOpMYIIaMHu;

* BBITIOJIHATH IPe0Opa30BaHMs BHIPAKEHHA, COAEPKAIIUX CTENCHH C LIEIbIMU TIOKA3aTeNsIMH U KBaIpaTHbIE KOPHU;

* BBITIOJIHATH TOKAECTBEHHBIEC IPEe00pa30BaHUs pAallHOHATIBHBIX BRIPAKEHUH Ha OCHOBE MPaBHJI IeHiCTBUI HaJ MHOTOYJIe-
HaMU | ajdre0pandecKuMH APOOIMU;

* BBINIOJIHATH Pa3IOkKEHNE MHOTOUIEHOB HA MHOYKUTEIIN.

BbInycKHUK NOTYyYUT BO3MOKHOCTh HAYYHThCH:

* BBITIOJIHSATH MHOTOIIIATOBBIE IPE0OPA30BAHNS PAIIIOHATILHBIX BBIPAXKEHUH, TPUMEHSIS IIUPOKUN HAOOP CIIOCOOOB U MPH-
€MOB;

* IPUMEHSTH TOXIECTBEHHBIE PE0OpPa30BaHusl I PELICHU 3a0a4 U3 Pa3InYHbIX pa3AesioB Kypca (Hampumep, JUIs
HAXOXKICHUS] HANOOJILIIET0/HAMMEHbBIIIETO 3HAYEHUS BRIPAKECHUS).

YpaBHenust

BoinmyckHUK HAYYHTCS:

* pelaTh OCHOBHBIC BUJIBI PAIIMOHANBHBIX YPaBHEHHI ¢ OJTHOW TIEpEeMEHHOM, CHCTEMBI JIBYX YPaBHEHHU C IByMs TIiepe-
MEHHBIMU;
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* IOHUMATh YPaBHECHUE KaK BAXKHCUIITYIO MATEMAaTUICCKYIO0 MOJICIb JUISl ONMCAHUS U M3YUYCHHS Pa3HOOOPA3HBIX pealbHBIX
CUTYaIuH, peraTh TeKCTOBBIEC 33]]auH aIreOpandeckKiuM METOIOM;

* IPUMEHSATH TpapruecKre MPeACTaBICHHS JJIs HCCIIeJOBAHNS yPAaBHEHUH, UCCIICIOBAHMUS M PEIICHUS] CHCTEM YpaBHEHUI
C IByMsl TICPEMCHHBIMU.

BbINMyCKHUK MOJTYYUT BO3MOKHOCTh:

* OBJIJICTh CIICIUATLHBIMY IPUEMAMU PEIICHNS YPaBHEHUI U CHCTEM YpaBHEHUH; YBEPEHHO MPUMEHSTH amapar ypas-
HEHUH JUIsl peIieHUs] pa3HOOOPA3HbBIX 3a/1a4 U3 MATEMATUKH, CMEXHBIX TIPEMETOB, PAKTUKH;

* IPUMEHSTH Tpad)UueCKUE PEICTABICHUS JIJIs HCCICIOBaHMs YPABHCHUH, CUCTEM YPaBHEHUH, COACPKANUX OYKBCHHBIC
KO3 PUITUCHTEL.

HepasencrBa

BpinycKHHK HayuyMTCs:

* [IOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHHEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX
HEPaBEHCTB;

* pemaTh JIMHEHbIE HEPABEHCTBA C OJJTHOW NMEPEMEHHON U X CHCTEMBI; pelllaTh KBaipaTHbIE HEPABEHCTBA C ONOPOHl Ha
rpaduuecKue NpeacTaBIeHus;

* IPUMEHATH almapaT HEPaBEHCTB JUIsl PEIICHUS 33434 U3 pa3INYHbIX Pa3leNoB Kypca.

BbInycKHUK NOTYYUT BO3MOKHOCTh HAYYHThCH:

* pa3HOOOPa3HBIM NpUEMaM I0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IIPUMEHITH anmapaT HEPAaBEHCTB IS PEIleHHs pas-
HOOOpa3HBIX MAaTEMaTUIECKUX 3a7a4 1 3a7ad U3 CMEKHBIX [IPEIMETOB, IPAKTHKHY;

* IPUMEHSITh TpaduyecKre MPeICTaBICHHS ISl HCCIIE0BaHHsI HEPABEHCTB, CUCTEM HEPABEHCTB, COACPKAIINX OYKBEH-
HBIEe KO3 (OUIHEHTHI.

OcHoBHbIe MOHATHSA. YHCcT0BbIE PYHKIHEI

BoinmyckHuK HAY4YHTCS:

* [IOHUMATP U UCTIONH30BATh (DYHKIMOHAIBHEIE TIOHATHS U S3bIK (TEPMHHBI, CHMBOINYECKIEe 0003HAUYCHN);

* CTPOUTH TPaPUKH NEMEHTAPHBIX (DYHKITNI; HCCIEIOBATh CBOMCTBA YMCIOBBIX (PYHKINH HA OCHOBE U3yUEHUS MTOBEJIC-
HUS UX TpaMKOB;

* IOHUMAThH (DYHKITUIO KaK BXKHEUITYF0 MaTEMaTHUECKYIO MOJIEIb JIJIsl OTMCAHMsI IPOIIECCOB U SBJICHUHA OKPYKAFOIIETO
MUpa, TPUMEHATH (YHKIIMOHAIBHBIN S3BIK JJIS1 OTMCAHUSI U UCCIIEOBAaHMUS 3aBUCUMOCTEN MeXKY HU3NIECKIMHE BEITUIH-
HaMH.

BbInycKHUK MOJTYYUT BO3MOKHOCTh HAYYHThCH:

* IPOBOJIUTH UCCIICIOBAHMNS, CBSI3aHHBIC C M3YUYEHHEM CBOMCTB (DYHKITUI, B TOM YHCIIE C UCTIOJIh30BAaHHEM KOMIIBIOTEPA;
Ha OCHOBE Irpa)MKOB M3YYEHHBIX (QYHKIIMN CTPOUTH 00JIee CI0XKHbBIE rpaduKu (KyCOUHO-3aJaHHbIE, C «BBIKOJIOTHIMUY
TOYKaMH U T. I1.);

* MCIIOJIb30BaTh (PYHKIIMOHAILHBIE MTPEICTABIICHUS M CBOMCTBA (DYHKIIM IS pEIISHUs] MaTeMaTHIeCKHX 3a/1a4 U3 pa3-
JUYHBIX Pa3/IenoB Kypca.

Yucnosbie MOCIe0BATEIbHOCTH

BpinycKkHUK HayYyMTCs:

* IOHUMATh U UCTIOIB30BATh S3bIK MOCIEI0BATENFHOCTEN (TEPMHUHBI, CHMBOJINYECKHE 0003HAUYEHN);

* MPUMEHSTH (DOPMYIIBI, CBA3aHHBIE C apU(PMETHIECKON 1 T€OMETPHUECKON MPOTPECCHE, U armapar, CQOPMHUPOBAHHBII
P U3YYEHUU APYTUX PAa3AEIOB Kypca, K PELICHHIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 peajbHOM JKHU3HH.
BbInycKHUK MOTYyYUT BO3MOKHOCTh HAYYHThCH:

* pemaTh KOMOWHUPOBAHHBIE 33]]a4W ¢ IPUMEHEHUEM (POPMYJI N-TO WICHA H CYMMBI IIEPBBIX N WICHOB apU(PMETHIECKON
1 T€OMETPUYECKON IPOTrpeCcCHy, MPUMEHSS IIPU STOM aNrapaT ypaBHEHUH 1 HEPABEHCTB;

* IOHUMATh apU(YMETHUECKYIO U TEOMETPUIECKYIO IPOrPECCUI0 KaK (YHKIMH HATypaIbHOI'O apIyMEHTa; CBA3bIBATD
apu(pMEeTHIECKYIO TPOTPECCHIO C TMHEHHBIM POCTOM, T€OMETPHUUECKYIO0 — C IKCIIOHEHIINAIBHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BBIHyCKl—IHK HAYYUTCs UCII0JIB30BaTh HpOCTCfIIHPIG CII0COOBI MpEACTAaBJICHUA U aHaJIM3a CTATUCTUYCCKUX JTaHHBIX.
BBIHyCKl—IHK MOJYYUT BO3MOKHOCTD npnoﬁpecn/l HepBOHa‘{aHBHBIﬁ OIIBIT OpraHru3aluu c6opa JaHHBIX IIPpU IIPOBEAC-
HHUH OIIpOCa 06H_I€CTB€HHOFO MHCHUS, OCYHICCTBJIATh UX aHAJIN3, TIPECACTABIIATH PE3YyJIbTAThI OIIPOCA B BUJC Ta6J'II/I]_[BI,
AuarpamMmmabl.
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Cay4aiiHble cOOBITHSI H BEPOSITHOCTh

BbinyckHUK HAYYUTCS HAXOAUTh OTHOCUTENBHYIO YaCTOTY U BEPOATHOCTH CIIy4aifHOIO COOBITHUS.

BbInyCKHHK NOJYYUT BO3MOKHOCTD NIPHOOPECTH ONBIT IIPOBEIEHUS CIIy4aliHbIX 3KCIIEPUMEHTOB, B TOM YHCJIE C IIO-
MOILIBIO KOMITBIOTEPHOT0 MOAETUPOBAHUS, HHTEPIIPETALIUN UX PE3yIbTAaTOB.

KomOuHaTopuka

BoinmyckHUK HAYYHTCS peliaTh KOMOMHATOPHBIC 33]]a4M Ha HAXOXKICHUE YHCIa O0BEKTOB HITU KOMOWHAIIHIA.
BbINMycKHUK MOJTYyYUT BO3MOKHOCTh HAYYHThCH HEKOTOPBIM CIIEIIUATLHBIM IPpUEMaM pelIeHUss KOMOWHATOPHBIX 3a-
nad.

HarasagHas reomerpusi

BpinycKHHK HayuyMTCs:

* pacno3HaBaTh Ha YepTeXkax, pUCYHKaX, MOJCISIX H B OKPY’KaOIEM MHUPE IIIOCKHE U IIPOCTPAHCTBEHHBIE FEOMETpUYE-
cKue QUrypsl;

* pacro3HaBaTh pa3BEPTKU KyOa, IpsSMOYTOIbHOTO Mapajliesienunea, TpaBiiIbHON MMPpaMUabl, HIIHHAPA U KOHYCa,

* CTPOUTH Pa3BEPTKH KyOa M MPSIMOYTOJIEHOTO TapajuleeuIea;

* ONpEAEISATh 10 JIMHEWHBIM pa3MepaM pa3BEPTKU GUIypbl THHEHHBIE pa3Mepbl caMoi (GUTypBl M HA000POT;

* BEIYHUCIIATH 00BEM MPAMOYTOJIBHOTO NapaieNenumnena.

BbINyCKHUK MOTYYUT BO3MOKHOCTD:

* HAyYUTHCS BBIYUCIIATH O0BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYP, COCTABICHHBIX U3 NPSAMOYTOJIbHBIX Ia-
paeNnenunenos;

* YIIIyOUTH M Pa3BUTh MPEJCTABICHUS O IPOCTPAHCTBEHHBIX FeOMETpHUYECKHUX (PUrypax;

* HAYYHUTHCS IPUMEHATH MOHATHE Pa3BEPTKU [UIS BBITIOTHEHNS IPAKTHYECKUX PACUETOB.

I'eomeTpnueckue Gpurypsi

BbinyCKHUK HayYMTCs:

* M10JIb30BATHCS SI3BIKOM ['€OMETPHH TSl OIIMCAHUA IIPEAMETOB OKPYKAIOIIETO MUPA U UX B3aUMHOTO PACIIONOXKECHHUS;

* pacro3HaBaTh M U300pakaTh Ha YEPTEKaX U PUCYHKaX TeOMETpUIecKue GUryphl U MX KOHQUTYpAIHH;

* HAXOJIUTh 3HAYEHUS JIUTHH JIMHEWHBIX 3JIEMEHTOB (UTYP U MX OTHOIIEHUS, TPagycHy0 Mepy yrioB ot 0° mo 180°, mpu-
MEHsISI OTIpeIeNIeH ], CBOUCTBA U MPU3HAKK (PUTYP U UX DIIEMEHTOB, OTHOLIEHUs puryp (paBeHCTBO, HOA00HE, CHMMET-
pUH, TIOBOPOT, MapaJJIEIbHBIA IEPEHOC);

* OTIEPUPOBATH C HAYAILHBIMU MOHSATHSIMA TPUTOHOMETPUH | BBITIOIHSATH dJIEMEHTapHBIE OTlepaliiy HaJ| QYHKIUSIMU YT-
JIOB;

* pemarp 3a/1a4y Ha JJOKa3aTelIbCTBO, OMUPasiCh HA W3yUEHHbIE CBOWCTBA (PUTYP M OTHOIICHUH MEXITy HUMH U MPUMEHSIS
W3Yy4YEeHHbIE METO/IbI TOKa3aTeIbCTB;

* pemaTh HECJIOXKHbIE 3aJJa4l Ha MOCTPOEHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IOCTPOCHUS C TOMOLIBIO LIUPKYJIS U JIU-
HEWKH;

* pemaTh NpocTenIe TUIAaHNMETPUYECKUE 3a/1a4H B IPOCTPAHCTBE.

BbInycKHUK NOJYYUT BO3MOKHOCTb:

* OBJIAZICTh METOJIAMH PELICHU 3a/1a4 Ha BEIYUCICHHS M JOKA3aTeIbCTBA: METOAOM OT IPOTHBHOTO, METOJIOM IT0A00NS,
METOJIOM ITepedopa BapuaHTOB U METOJOM T€OMETPHIECKHUX MECT TOUEK;

* MPUOOPECTH OTBIT TPUMEHEHHS aNTre0panyecKoro U TPUTOHOMETPHYECKOTO allapara ¥ UAeH IBUKEHUS MIPU PEeIICHUH
FeOMETPHUYECKUX 3aj1ay;

* OBJAJIETh TPAAUIIMOHHON CXEMOW peleHHs 3a/1a4 Ha TIOCTPOEHHUE C TIOMOILBIO UPKYJIIS U JMHEHKH: aHAJIN3, TOCTPOe-
HUE, TOKa3aTeIbCTBO U UCCIIEOBAHNE;

* HAyYUTHCS peliaTh 3aJa4d Ha IIOCTPOESHUE METOI0M T'€OMETPHUYECKOTO MECTa TOUEK U METOJJOM TT0A00uS;

* MPUOOPECTH ONBIT UCCIIEAOBAHNS CBONCTB IUIAHUMETPUYECKUX (DUTYP C TOMOILBIO0 KOMITBIOTEPHBIX POrpaMm;

* MPUOOPECTH OTIBIT BHITIOJIHEHHUS IPOEKTOB 110 TeMaM «I ' eomeTprueckne mpeobpa3zoBaHus Ha TIOCKOCTHY, «IlocTpoenne
OTPE3KOB 110 HOPMYJIIe».

H3mepeHue reoMeTpu4ecKuX BeJMYUH

BoinyckHUK HAy4YHTCS:

* HCIIOJIb30BaTh CBOMCTBA U3MEPEHNUS AJIMH, IJIOUIAIEH U YTIIOB IIPU PEIICHUH 3a/1a4 HA HAXOKJEHHE UIMHBI OTPE3KA,
JUTMHBI OKPY’KHOCTH, JUTWHBI IyTH OKPY>KHOCTH, TPalyCHOM MEPHI YIJIa;

* BBIUUCJIATH IO TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, IIapauIeIorpaMM-MOB, Tpallel1i, KPyroB U CEKTOPOB;

* BBIYUCIIATH [UIMHY OKPY>KHOCTH, AJMHY OYTH OKPYKHOCTH;
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* BBIYUCIIATH IJTUHBI IMHEHHBIX AJIEMEHTOB (DUTYP M UX YTIIbI, HCIIONB3YS (DOPMYJIIbI JUTMHBI OKPYKHOCTH U JJTUHBI YTH
OKPYXXHOCTH, OPMYIIBI TUTOMA e Guryp;

* pemraTh 33729y Ha OKa3aTelbCTBO C UCTIONh30BaHUEM (OPMYIT IITMHBI OKPYKHOCTH M JUTHHEI TyTH OKPY>KHOCTH, (op-
MYyJI TUIOIaeH uryp;

* pelIaTh NPaKTUYCCKUE 33]]a4H, CBI3aHHBIC C HAXOXKACHUEM T€OMETPUICCKHUX BEIMYHH (MCIIONB3YS MPH HEOOXOJUMOCTH
CIPaBOYHUKH U TEXHUYECKHE CPEJICTBA).

BbInmycKHUK MOJTYyYUT BO3MOKHOCTh HAYYHThCH:

* BBIYHCIIATH IUIOMAAN (GUTYD, COCTABICHHBIX U3 ABYX WM 00Jiee MPSMOYTOJIbHUKOB, MTAPaJLICIIOTPAMMOB, TPEYTOJIbHU-
KOB, Kpyra U CEeKTOpa;

* BBIYHCIIATH TUTOMIAAN MHOTOYTOJIBHUKOB, UCTIONB3YSI OTHOIIEHHUS! pAaBHOBEIIMKOCTH U PABHOCOCTABICHHOCTH;

* IPUMEHSAThH AITeOPandeCKuil 1 TPUTOHOMETPUYCCKHH anmnapaT ¥ UCH JBUKCHUS IPU PEIICHUY 3a]1a4 Ha BHIYUCIICHUS
IIIOMIAIell MHOTOYTOJTEHIKOB.

Koopannatel

BoinmyckHuK HAY4YHTCS:

* BBIYMCIIATH JUTHHY OTPE3Ka Mo KOOPIUHATAM €r0 KOHIIOB; BBIYUCIISTE KOOPUHATHI CEPEIUHBI OTPE3Ka;

* HCIOJIH30BATH KOOPAWHATHBIA METOJ JIJISl U3YUCHHSI CBOUCTB MPSIMBIX M OKPYKHOCTEH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh:

* OBJIAJICTh KOOPJIMHATHBIM METOIOM PEIICHHUS 33124 HAa BBIYMCIICHHS U I0OKA3aTEIbCTRA,

* MPUOOPECTH OMBIT UCTIONB30BAHUS KOMITLIOTEPHBIX MPOTrPAMM TS aHATTH3a YACTHBIX CITyYacB B3aMMHOTO PACTIONI0XKE-
HUSL OKPY’KHOCTEH U NPSIMBIX;

* IprOOPECTH OTIBIT BHINIOJHEHNUS POEKTOB Ha TeMy «[IprMeHeHne KOOpANHATHOTO METO/Ia TP PEILICHUH 3a/1a4 Ha BbI-
YHCIICHUS U TOKA3aTelIbCTBaY.

BekTops!

BbinyCKHUK HayYMTCs:

* ONEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX T€OMETPUUECKH, HAXOIUTh BEKTOP,
paBHBIN OPOU3BEJICHHIO 3aIaHHOTO BEKTOpA HA YKCIIO;

* HaXOJIUTh JUTsl BEKTOPOB, 33JaHHBIX KOOPAWHATAMHU: JUIMHY BEKTOPA, KOOPAMHATHI CYMMBI M Pa3HOCTH JIBYX U Ooiiee
BEKTOPOB, KOOPIMHATHI IIPOU3BEACHUS BEKTOPA HA YUCIIO, TPUMEHSS ITPH HEOOXOAMMOCTH COYETaTEeNLHBIN, IIEPEMECTH-
TEJIbHBIN U pacnpe/IeIUTEIbHbIN 3aKOHBI;

* BBIUKCIISITh CKAJISIPHOE MMPOU3BEAEHUE BEKTOPOB, HAXOJUTh YIOJl MEX/y BEKTOPaMH, YCTaHABJIMBATDH MEPIEHANKYIISP-
HOCTb IPSIMBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

* OBJIQJIETh BEKTOPHBIM METOJIOM ISl PEILICHUS 3aJ1ad Ha BBIYMCIIEHUS U JI0KA3aTeIbCTBa;

* MPUOOPECTH OTIBIT BHITIOIHEHHUS IPOSKTOB HA TEMY «ITPHMEHEHUE BEKTOPHOTO METOa IIPH PEIISHUH 3a/1a4 Ha BBIUHUC-
JICHHS U 1OKA3aTeIILCTBAY.
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IlepeyeHb MPAKTHYECKUX H KOHTPOJIBHBIX padoT

Hpuniaoxenne 1

Kaace HaumeHnoBaHne npakTH4ecKoil padoTsI HaumeHnoBanmne KOHTPOJIBHOM
padoThI

S Nel «M3mMepeHne JUIMHBI CTOPOH MHOT'OYTOJIbHUKA BBoanas koHTpOJIbHASA paboTa
Ne2 «Omnpenenenne KoopaAnHATH TOUKH. M300paXkeHre TOYKH 110 Nel. «3anuce HaTypaabHBIX
€e KOOpAUHATe» yucen. KoopaunaTHeli 1yd.
Ne3 «IIpumMeHeHne CBOMCTB CI0KEHUS MPU BBIUNCICHUIX) CpaBHeHUE UnCe.»
Ne4 «PemieHne TEKCTOBBIX 3a]1a4 HA CII0)KEHUE U BBIYUTAHUE» Neo2 «Cnoxenue u BblUUTaHHE
Ne5 «IIpuMeHeHne CBOMCTB CI0KEHUS U BBIYMTAHUA [IPH YIIPOLIE- | HATypaJbHBIX YUCEID».
HHUU BBIPOKEHUSD) Ne 3 «YucnoBbie 1 OyKBEHHBIC
Nob6 «Pelienre ypaBHEHUI BbIpaxkeHusi. CBOMCTBA CIIOXKe-
Ne7 «IIpuMeHeHne CBOMCTB yMHOKEHUS U I€JICHUS Ul BbIYMCIIE- HUS U BBIYUTAHUSD.
HUW» Ned «YMHOXKEHME U fAeeHue
Ne§ «IIpumenenne apupMeTHUECKUX ACUCTBUH K PEIICHUIO 33/1a4 U | HATYPaIbHBIX YUCEI.
YpaBHEHHUID) Ne5 «Ympoienne BeIpaxeHU.
Ne9 «Bpruncnenue 3Ha4YeHUs BbIPAXKEHUS, COJIEPKAIIEro HECKOIbKO | [Topsok BeIoNHEHUs Aei-
apu(pMeTHYECKUX ACHCTBHIDY CTBUI.
Nel0 «Bpruncnenue 3Ha4eHUs BRIpakeHUsl, cojiepxkaniero kpaapar | Ne6 «llnomanu 1 oobemMbl».
1 Ky0 ymucnay Ne7 «OOBIKHOBEHHBIE APOOHY.
Nell «Pemenue 3amau o hopmynam» Ne8 «Cnoxenue u BblUUTaHHE
Nel2 «Haxoxnenue miomaay Gpuryp, moias3ysich GopMyIaMH IUI0- | CMEIIAHHBIX YHCEI».
[aid KBajapara u IpsiMOyTOJIbHUKa Ne9 «Cnoxenue u BblUUTaHUE
Nel3 «Haxoxnenne o0beM0OB TEI» JEeCSITUUHBIX Apoden. Okpyr-
Nel4 «Pemenue 3a1a4 Ha MOCTPOCHUE» JICHUEY.
Nel5 «Pemenue 3agau Ha HaxoxJIeHHE ApoOu oT uncia ¥ yucna no | Nel0 « YMHOXKeHue, neneHue
ero Ipoom» IpoOu Ha HATYpaJIbHOE YHUC-
Nel6 «CpaBHenue n1pobeii ¢ paBHBIMH 3HAMEHATEIISIMID) JI0».
Nel7«Cnoxenue u BelunTanue Apo0eit ¢ paBHBIMM 3HaMeHaTeJs- Ne 11 «/leticTBus ¢ necaTny-
MI HBIMH JIpOOSMUY.
Nel8 «CrnoxeHne u BBIMUTaHHE CMEIIaHHBIX YHCE» Nel2 «JleiictBust ¢ qpoOsimMu.
Nel9 «CpaBHeHHE IeCATUYHBIX IPOOei» Pemenue 3aga4 Ha IPOLIEHTHD.
Ne20 «CrnoxxeHnne v BBIMUTAHUE JECATUIHBIX APOOEi» Ne 13 «M3mepenue u moctpoe-
Ne21 «YMHOXeHUE NeCITUYHON IpoOH Ha HaTypaJIbHOE YHCIIO» HUE YTJIOBY.
Ne22 «Jlenenue necsaTuyHON APOOH HA HATYPATBHOE YHCIIO» KomrnekcHas KOHTpoJIbHAs
Ne23 «YMHOXeHHE U JIelIeHue IeCATUYHBIX Jpo0eii» pabora.
Ne24 «Pemienue 3aau Ha HaX0XKJIEHHE CPEIHETO apU(hMETHUECKO-
ro»
No25 «Pemenune 3a1a4 ¢ TOMOIIBIO MUKPOKAIBKYJIATOPA»
No26 «Pemenune 3a1a4 Ha MPOLEHTHDY
Ne27 «IlocTpoeHne KpyroBbIX I1Harpammy

6 Nel «IIpuMeHeHne NIpHU3HAKOB IETMMOCTH K PELIEHUIO 3aa9» BBoaHas koHTposbHAsA paboTa

Ne2 PasnoxxeHne Ha IPOCTbIE MHOXKHUTEIIN

Ne3 «Haxoxnenne HOJI aByx u 6oee uncemn

Ned «Haxoxnenne HOK aByx u 6onee uncem»

No5 « CpaBHeHue 1pobeii ¢ pa3HBIMUA 3HAMEHATEISIMI)

No 1 «/lenmumocTh yucemn»

No 2 «CnoxeHre U BRIYUTaHUE
npobeii ¢ pa3HBIMU 3HAMEHA-
TETSIMI»
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No6 «Crnoxxenue v BerunTanue ApoOeii ¢ pa3HBIMU 3HAMEHATEIISIMI)
No7 «CrnoxeHue U BBIMUTAaHHE CMEIIAHHbBIX YHCET

No8 «YMHOX)eHHE 0OBIKHOBEHHBIX APOOCH»

No9 «Pemienne 3a1a4 Ha HaXOKIEHUE APOOH OT YUCITA»

Nel0 «ITpumenenue pacnpeaeTuTEILHOIO CBOMCTBA YMHOKEHUS
IIPU BBIYUCIIEHUH YUCIIOBBIX BBIPAKEHUI»

Nell «HaxosaeHue 4acTHOTO IpoOeii»

Nel2 «Pemenue 3a1a4y Ha HAXOKIEHHUE YUCIIA IO €r0 ApOoOH»
Nel3 «/lenenue uncia B JaHHOM OTHOIIICHUM)

Nel4 «Pewenue 3a1a4 Ha IPOIOPLIMM»

Nel5 «Haxoxxnenue macimitaba KapTbhy

Nel6 «Haxoxaenne MOoayJIst YUCIIay

Nel7 «CpaBHeHue uncemn»

Nel8 «CrnoxkeHre oTpuLaTeIbHBIX YUCE

Nel9 « CnoxxeHue 1 BBIYUTAHUE YUCEN C Pa3HBIMU 3HAKaMU»
Ne20 «YMHOK€eHUE unces ¢ pa3HbIMU 3HAKaMu»

Ne21 «Jlenenue uucen ¢ pa3HbIMU 3HAKaAMI»)

Ne22 «Apudmerndeckne ISHCTBUS ¢ pallOHATHHBIMU YHCIAMID)
Ne23 «Pemenue ypaBHEHUI C IPUMEHEHUEM PACKPBITUS CKOOOK»
No24 «Pemienue ypaBHEHMI ¢ IPUMEHEHUEM MPUBEICHUS MO100-
HBIX CJIaraeMbIX»

No25 «Pemenue 3a1a4 ¢ HOMOUIBIO YPaBHEHUN»

No26 «IlocTpoenune nepneHANKYISIPHBIX TPSIMBIX)

Ne27 «IlocTpoenne napauiesbHbIX MPSIMBIX)»

Ne28 «IlocTpoeHue Touek Mo KOOpAUHATAM U OIpEIeTICHUE KOOP-
JUHAT TOYEK Ha KOOPAMHATHOM TJIOCKOCTHY

Ne29 «IlocTpoenue cTonOUaThIX AUArpamMmm»

Ne 3 «CnoskeHre U BRIUNTAHHC
CMCIIAHHBIX YHCCII

Ned «YMHOKEeHHE OOBIKHO-
BEHHBIX JIpoOeii»

Ne 5 «JlemeHre OOBIKHOBEH-
HBIX IpOo0ei

Ne 6 «IpoGHBIE BBIpAKECHHSDY
Ne 7 «OTHOIIEHUS U TIPOTIOP-
$10%0503

Ne 8 «/InuHa oxpyx’HOCTH U
TJIOMIAh KPyTay»

Ne 9 «IlooxxuTensHBIC U OT-
pUIIATEIbHBIC YHCIIA»

Ne 10 «CnoxkeHre ¥ BRIUUTA-
HHE YuceD»

Ne 11 «YMHOXKEHHE U JICIICHUE
YHCEI

Ne 12 «Pemenue ypaBHeHUH.
PackpeiTre ckoOOK»

Ne 13 «Pemenue ypaBHeHHH.
ITomoOHEBIE c1araeMbIey

No 14 «KoopaunaTsl Ha miioc-
KOCTH

KonTponbHas paboTta B paMkax
MMPOMEKYTOUHON aTTECTAIIUU

Auredpa

Nel «HaxosxieHue 3Ha4eHHsI BBIPAKEHUS

Ne2 «PemieHne NMHEWHBIX ypaBHEHUIN

Ne3 «HaxoxeHue cpeHero apuMeTHueckoro, pasmaxa u MOJb»
Ne4 «IlocTpoenue rpaduka 3aBUCUMOCTH ABYX MEPEMEHHBIX)»

No5 «Iloctpoenue rpaduka TMHEHHON QYHKIUI

Neo6 «IlpumeneHune npaBuiia YMHOKEHHUS U J€JIEHUS CTETIEHEN K
YIPOIIEHHUIO BBIPAXKEHUI»

Ne7 «IlocTpoenue rpadukos GyHKIHH y=Xx2, y=X° »

Ne8 «HaxoxieHue cyMMbl 1 pa3HOCTH MHOTOYJIEHOB)

Ne9 «HaxosxieHue npon3BeeH!sl MHOTOWIEHA Ha OJJHOUWIEH»
Nel0 «Haxoxnenue npou3BeAeHUsSI MHOTOWIEHOBY

Nell «IIpumenenue popmybl KBajpaT pa3HOCTH U CYMMBI K
YIPOIIEHHUIO BBIPAXKEHUI»

Nel2 «Ilpumenenue Gpopmysbl pa3HOCTH KBaJIPaTOB K YIPOIIEHHIO
BBIPAKECHUI»

Nel3 «IlpumeHeHne pa3IMyuHBIX CIIOCOOOB /IS pa3ioKEeHUs Ha
MHO>KUTEIIN

Auredpa

BBoaHas koHTpoNbHAsA paboTa
Nel «IIpeoOpa3oBanue BbIpa-
YKEHUI

Ne 2 «JIuneitHOe ypaBHEHUE)
Ne 3 «JIuneitnas pyHKIMS

Ne 4 «Crenens ¢ HaTypaJIbHBIM
MOKazaTeaem»

Ne 5 «JleiicTBHS ¢ OJHOYIICHA-
MU U MHOTOUYJIEHAMUY

Ne 6 «JlelicTBHS ¢ MHOT'OYJIE-
HaM»

Ne 7 «KBagpar cymmel 1 pasz-
HOCTH JIBYX BBIpaXKEHHID»

Ne 8 «IIpeoOpa3zoBanme BbIpa-
KEHUN»

Ne 9 «Cuctembl TUHEHHBIX
YPaBHEHUN»
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Nel4 «ITocTpoenue rpaduka ypaBHEHHs ¢ ABYMS IIEPEMEHHBIMI
Nel5 «IlpumeHeHHe pa3aM4HbIX METOIOB /JISl PELIEHUS CUCTEM
YpaBHEHUI

KonTtponbHas pabota B pamkax
MIPOMEKYTOYHOM aTTECTALNKU

I'eomerpus

Nel «IlocTpoeHue yrioB u OTpE3KOB»

Ne2 «IloctpoeHune nepreHuKyJISpHbIX IPIMbIX»

Ne3 «IIpuMeHeHune nepBoOro NpU3HaKa paBeHCTBA TPEYTOJIBHUKOB K
PELICHHUIO 3a1a4»

Ned «Iloctpoenne Meananbl, GUCCEKTPUCH U BBICOTHI TPEYTOJIbHU-
Ka»

Ne5 «IIpuMeHeHue 1epBOro NpU3HaKa PaBEHCTBA TPEYTOJIBHUKOB K
PELIEHNUIO 3a/1au»

Ne6 «IIpumMeHeHue nepBoro Npr3HaKa paBeHCTBA TPEYTOJIbHUKOB K
PELIEHHUIO 3a/1au»

Ne7 «lIpuMeHeHne NprU3HAKOB MAPAJUIENbHOCTH IBYX NPSMBIX K
PELLIEHNUIO 3a1a4y»

Ne8 «HaxoxaeHue yrioB, 00pa30BaHHBIX ABYMs apajuleIbHbBIMU
IPSIMBIMU U CEKYILIEN

Ne9 «IIpumeHenune TeopeMbl 0 CyMME yIJIOB TPEYTOJbHUKA U HEpa-
BEHCTBA TPEYTOJIbHUKA K PELICHUIO 3a7au»

Nel0 «HaxoxneHue paccTossHUS»

Nell «IToctpoenue TpeyrojibHHUKA MO 3aJaHHBIM 3JIEMEHTaM

I'eomerpus

Ne 1 «HauanbHble reomeTpu-
YECKHUE CBEICHUS

No 2 «TpeyrosbHUKI

No 3 «IlapaienbHbie MPSIMBIE
No 4 «CooTHOIIEHUS MEXTY
CTOpPOHAMHU U yTIaMu Tpe-
YTOJbHUKA

KonTposibHas padoTta B paMkax
MIPOMEKYTOUYHOM aTTECTAIlUU

Auredpa

Nel «IIpumeHeHre OCHOBHOTO CBOMCTBA APOOH: COKpAIIIEHHE JIPO-
Oeil, mpuBeneHne Ipodei K 00IIeMy 3HAMEHATETIO

Ne2 «Cnoxenue v BbluuTaHue 1podeit ¢ pa3HbIMU 3HAMEHATEISIMU
Ne3 «/leiicTBus ¢ pallMOHATIBHBIMU IPOOSIMH: YMHOXKEHHUE IPOOEH,
BO3BE/ICHUE B CTEIEHb, JEJICHUE Apo0eiD»

Ned «IIpeobpazoBaHue pallMOHATBHBIX BBIPAKEHHI»

Ne5 «Iloctpoenue rpaduka pyHkuuu y=k/x, ero mpeodbpasoBanue.
[Ipumenenue cBoMCTB PyHKIMH y=K/X»

Ne6 «IlocTpoenue rpaduka GyHkiuu, ero npeodpazosanue. [1pu-
MEHEHHUE CBOUCTB (QYHKIIUH »

Ne7 «Bpruncienue kBapaTHOrO KOPHS U3 MPOU3BEIACHMUs, TpOOH,
CTETICHU»

Ne 8 «ITpeoOpa3oBanue BBIpAXKEHUH, COAECPIKAIINX KBAIPaTHbIC
KOPHI»

Ne9 «Pemienne kBaipaTHBIX YpaBHEHUH MO GOpMyIIe»

Nel0 «Pemenue kBagpaTHBIX YpaBHEHUH pa3HbIX BUJOB 1O (GOpMYy-
Jie, BBIJIEJIEHUEM TOJTHOTO KBaJipaTa JIBy4JICHa

Nell «Pemenue 3a1a4 ¢ TOMOIIBIO KBaAPATHBIX YPABHEHUI
Nel2«Pemenne kBagpaTHBIX ypaBHEHHH ¢ momMolbpio Teopembl Bu-
eTay

Nel3 «Pemenue qpoOHBIX paliMOHAIBHBIX YPAaBHEHUI

Nel4 «Pemenue 3aaa4 ¢ MOMOIIBIO PAllUOHATIBHBIX YPABHEHUI»

Auaredpa

BBojHas koHTposibHas padoTa.
Ne 1 «Cnoxenue u BblUNTaHUE
palMoHaIBHBIX APOOEii»

Ne 2 «ITpeoOpa3oBanue paru-
OHAJIBHBIX BbIpaKeHUU. DYyHK-
111t oOpaTHas MPONOPLUO-
HaJIbHOCTB, IpauK U CBOM-
CTBa»

Ne 3 «MppaunoHnanbHble Unc-
na. ApupmMeTHuecKuil KBa-
paTHbI KopeHb. CBOMCTBA.
OyHKIUA U rpaduK»

Ne 4 «ITpeoOpa3oBanue BbIpa-
XKEHUH, colepKalluX KBaaparT-
HbIE KOPHI»

Ne 5 «KBagpatHbie ypaBHEHUS.
Pemenue Bcex BUAOB KBaapaT-
HOTO YpaBHEHHS»

Ne 6 «Jlpo6HO parmoHaIbHBIC
ypaBHeHUs1. Pemenus npooHO
palnMoHaNbHBIX YPaBHEHHH
aHAJTUTUYECKUM U Tpaduye-
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Nel5 «Pemenue ypaBHeHHI TpadIuecKUM CIIOCOO0OM»

Nel6 «IlpumeHeHNE CBOMCTB YUCIOBBIX HEPABEHCTB PU PELLIEHUU
HEPABEHCTBY»

Nel7 «Pemienue 4uciioBbIX HEPABEHCTBY

Nel8 «M3o0paskeHre Ha YUCIOBOM MPSMON YUCIIOBBIX MPOMEKYT-
KOB»

Ne 19 «Pemiennie HepaBEHCTB ¢ OIHOM IIEPEMEHHON»

Ne 20 «Pemenue cucteM HEPABEHCTB C OJHON NIEPEMEHHOI

Ne21 «Bo3Benenue yncen 1 OJHOWIEHOB B CTENEHD C LEJIBIM OTPH-
LATEJIbHBIM [10Ka3aTeIEeM»

No22 «ITpumeHeHune CBOMCTB CTENEHM C IIEIbIM MTOKa3aTeaeM Mpu
BBIYHCIICHUH U TPEOOPA30BAHUN BBIPAKEHUIN

No23 «3anuce yucesn B CTaHAAPTHOM BUJIE»

No24 «JleicTBuUs HaJ TPUOIMIKEHHBIMHU 3HAYCHUSIMI)

No25 «Bwruncnenus ¢ npuOIMKEHHBIMU JAaHHBIMU HA MUKPOKaJIb-
KYJISITOpE»

Ne26 «IlocTpoenue quarpamm, MOJIUTOHOB, THCTOTPAMM»

CKHM CIIOCOOaMIM»

Ne 7 «HucnoBble HEpAaBEHCTBA.
CBolicTBa YHMCIIOBBIX HEpa-
BEHCTB»

No 8 «Pemienue 4nuciioBbIX He-
PaBEHCTB U UX CUCTEM»

Ne 9 «Cremniens c 11e1bIM TTOKa-
3areseM: CBOMCTBA U apupme-
Thueckue nercrus. Ctan-
JapTHBIN BU uncia. Apudme-
TUYECKHUE IEHCTBUS C MPUOIIU-
KEHHBIMU 3HAYCHUSIMID)
KonTponbHas paboTta B paMkax
IPOMEKYTOUHOM aTTeCTalllu

I'eomeTpust

Nel «HaxoxaeHue BeTUYUHbI yriia NpaBUIbHOIO N-yTOJIbHUKA, KO-
JIMYECTBA YIJI0OB U CTOPOH MHOTOYTOJIbHUKA)

No2 «IlocTpoeHus ¢ MOMOIIBIO TUPKYJISI U TUHEUKH: ICJIEHUE OT-
pe3Ka Ha I-paBHbIX YacTel, IOCTPOECHUE YETHIPEXYTOJIbHUKOB
Ne3 «lTocTpoeHne 4eThIpEXYroIbHUKOBY

Ne4 «IlocTpoeHune ¢ IpUMEHEHUEM OCEBOU U LIEHTPAJIbHOU CUM-
METPUI».

Ne5 «Haxoxenue miomany npsMoyrojJbHUKa»

Ne6 «Haxosxaenue miomaay napajiesorpaMma 1 TpeyroJbHUKa
Ne7 «Haxosxnenue mmomanu Gurypy.

Ne8 «IIpumenenue Teopemsl [Tudaropa k pemrenuro 3agaw».

Ne9 «IIpumenenue nogo0ust TPEyroIbHUKOB K PEHICHUIO 334a4.
NelO «M3meputenbHble pabOThl HA MECTHOCTH

Nell «3amaum Ha pemieHne IpsIMOYTOJIBHOTO TPEYTOJIbHUKAY.
Nel2 «IlocTpoenue yria no 3Ha4EHUIO €r0 CUHYCa, KOCUHYCa U
TAHT'€HCa».

Nel3 «B3auMHOe pacnonokeHUe NPSAMON U OKPYKHOCTH

Nel4 «ITocTpoenue 3amedaTeIbHbIX TOUYEK TPEYTOJIbHUKA»

Nel5 «IlocTpoeHne BIMCAHHBIX U ONIMCAHHBIX OKPYKHOCTEN M MHO-
TOYTOJIbHUKOB.

Nel6 «IlocTpoenue puryp npu napajaieabHOM IIEPEHOCE)

I'eomeTpust

Ne 1 «YeTbIp€XyroabHUKI»

Ne 2 «IInomaab»

Ne 3 «IlogoGHBIE TPEYTrOIBHU-
KD

Ne 4 «ITogo6HbBIE TpEyTrONbHU-
KD

Ne 5 «OxpyxHOCTB)
KonTtponbHas pabota B pamkax
MIPOMEXYTOUYHOM aTTecTaluu

Auredpa

Nel «IToctpoenue rpadukoB (GyHKIUH IO €ro CBOMCTBaM»
Ne2 «IToctpoenue Tpaduka GyHKIHH y=ax>»

Ne3 «IToctpoenne rpaduka GyHKIHE y=ax2+ n, y=a(x-m)?»
Ne4 «TToctpoenue rpaduka GyHkmum y=x"»

No5 «Pemienne ypaBHEHH C OTHOW IIEPEMEHHON»

Auredpa

BBojnas koHTposibHasA paboTa
Nel «@yHKINM 1 UX CBOM-
CTBa»

Ne2 «Crenennas GyHKIHDY
Ne3 «YpaBHeHust ¢ ogHOIM 11€e-
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Ne6 «Iloctpoenue rpaduka ypaBHEHHUS C IBYMs IEPEMEHHBIMID)
Ne7 «Iloctpoenue rpaduka CHCTEMBl YPaBHEHU I

No8 «PelieHrie HEpaBEHCTB € JBYMsI IEPEMEHHBIMM

N9 «HaxosxneHne n-ro wieHa apupMeTUIeCKOr MPOTrPECCHu U
CYMMBI N IEPBBIX YWICHOB apU(PMETHUECKUX MPOTPECCUM»

Nel0 «Haxosxkienre n-ro 4jieHa reOMeTpHIEeCKOM MPOrpeccuu u
CYMMBI N TIEPBBIX YWICHOB Fr€OMETPUUECKON MTPOTPECCUI

Nell «HaxoxneHue nepecTaHOBKI»

Nel2«HaxoxaeHue pazMeneHus»

Nel3 «Haxoxnenue coueTanusy

Nel4 «HaxoxaeHrue BeposITHOCTH PaBHOBO3MOKHBIX COOBITHI
Nel5 «Bpraucienus 1 TOXIASCTBEHHBIE MPEe0Opa30BaHUS»

Nel6 «Pemenue 3a1ay peanbHONM MaTEMATUKH C UCIIOJIb30BAHUEM
YPaBHEHUI U HEPABEHCTBA»

PEMEHHON»

Ne4 «HepaBenctsa ¢ ogHOM
MIEPEMEHHON»

No5 «YpaBHeHUs U HEpaBeH-
CTBa C ABYMS IEPEMEHHBIMU U
UX CUCTEMBI»

Ne6 «Apudmernueckas npo-
rpeccus»

Ne7 «I'eomerpuyeckas npo-
rpeccus»

Ne8 «3nemenTsl KOMOMHATO-
PUKH U TEOPUU BEPOSITHOCTEN»

I'eomeTpust

Nel «IIpuMeHeHMe paBeHCTBA BEKTOPOB K PEIICHUIO 33/1a4)

No2 «CnoxeHue u BBIYUTaHUE BEKTOPOBY

Ne3 «YMHOXkeHHEe BEKTOPOB Ha YHCIION

Ne4 «HaxosxeHue KoopAMHAT BEKTOpa B cUcTeMe KoopauHat. [1o-
CTPOEHHE BEKTOpPA 110 €r0 KOOPAUHATAM)

No5 «Mcnonbp3oBaHue CBOMCTB KacaTeIbHOW K OKPY>KHOCTH K pe-
LIEHMIO 3a7a4»

Ne6 «HaxoxneHne cuHyca, KOCHHYCa TaHT'€HCA, KOTAHT€HCa yTriia
Ne7 «HaxoxieHne miuoaam TpeyroJibHUKa»

Ne8 «IIpumMeHeHne TeOpeMBbl CHHYCOB K PEILIEHUIO 3aa9»

Ne9 «IlocTpoeHne npaBUIIbHBIX MHOTOYTOJIbHUKOBY

Nel0 «HaxoxaeHue AJIMHBI OKPY>KHOCTHY

Nell «HaxoxaeHue miomaam Kpyra»

Nel2 «Iloctpoenue ¢uryp npu oceBoi CUMMETPUN

Nel3 «Iloctpoenue ¢uryp npu HeHTpaIbHOW CUMMETPUN

Nel4 «Iloctpoenue ¢uryp npu noBopore, napauieIbHOM NEPEHO-
ce»

I'eomeTpus

Nel «Bekropsl. MeToa koop-
JUHAT»

Ne2 «CooTHoueHHs MEX Y
CTOpOHAMHU U yTJaMu Tpe-
yrojpHuka. CKaasipHOE MPOMU3-
BEJICHNE BEKTOPOBY

Ne3 «/lnmmHa okpyKHOCTH U
IJIOIIAL KpyTa»

No 4 «JIBmxeHue»
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pnioxenune 2
Kputepun oneHnBaHus J0CTHKEHNS MJIAHUPYEMBIX pe3yJbTATOB

Yyumenw, onupasce Ha oanuvie pekomeHOayuuy, oyenusaem HAHUL B0CRUMAHHUKOS C YHEMOM UX UHOUBUOYATbHBIX
ocobennocmeti

1. Conepxanve U 00bEM MaTepuana, OAJIEeKAIIEro MPOBEPKe, ONpeAeIIeTcs IPOrpaMMOil 0 MaTeMaTukKe,
TpeOOBaHUAMH K YPOBHIO IMOATOTOBKH BOCITUTAHHHUKOB. [IpH mpoBepke yCBOEHHS 3TOrO MaTepuaia CIeAyeT BBISBIATH
MOJIHOTY, MPOYHOCTh YCBOCHUSI BOCIIUTAHHUKAMH TCOPUH U YMEHUS IPUMEHAThH €€ Ha MPaKTHUKE B 3HAKOMBIX M B HE3Ha-
KOMBIX yCIIOBUSIX.

2. OcHoBHBIME (opMaMH TPOBEPKH 3HAHUM M YMEHWH BOCIIMTAHHHUKOB I10 MAaT€MAaTHKE SIBIISIOTCS IHCH-
MEeHHas KOHTPOJbHas paboTa M yCTHBIN ompoc. [Ipr orjeHKe MICHMEHHBIX ¥ YCTHBIX OTBETOB YUHTENh B TIEPBYIO OUEpeh
YUUTHIBACT MOKA3aHHbIE BOCIUTAHHUKAMH 3HAHUS M YMEHUs (MX MOJHOTY, TIyOHHY, MPOYHOCTh, UCIIOJIL30BAHUE B Pa3-
JTUYHBIX cUTyarusax). OneHka 3aBUCUT TaK)Ke OT HATMYHS U XapaKTepa MOTPENTHOCTEH, JOMYIEHHBIX BOCHTUTAHHUKAMH.

3. Cpenn TOTPENTHOCTEH BBIACISAIOTCS OMIMOKA U HEJOUETHI:

[NorpemiHocTs cunTaeTcs OMIMOKON, €CII OHAa CBUACTEILCTBYET O TOM, YTO BOCIMTAHHUK HE OBJAJE]l OCHOBHBIMU
3HAaHUSIMU, YMEHUSMH, yKa3aHHBIMU POTPaMMaMHu.

K Hegou€ram OTHOCATCS MOTPENTHOCTH, CBHIAETENHCTBYIONINE O HEOCTATOYHO MOJHOM WIJIM HEIOCTATOYHO IPOY-
HOM YCBOSHHH OCHOBHBIX 3HAHHU W YMEHHWHA WJIM 00 OTCYTCTBHHM 3HAHWH, HE CUHTAIOUINMICS B COOTBETCTBUHU C IIPO-
rpaMMoOi OCHOBHBIMH. Hemouéramu Takxke SBISIOTCS MOTPENIHOCTH, KOTOPhIE HE MPHUBETH K UCKaXCHUIO CMBICIA TIONY-
YEeHHOTO BOCITUTAHHUKOM 33JIaHUS MITH CIIOC00a €Tro BHITIOJHEHHS, HEaKKypaTHAas 3allrCh; HEOPEIKHOE BBITTOIIHEHHE Yep-
TexXa.

I'pannna Mexay ommOKaMu M HEAOYETAMH SBISETCS B HEKOTOPOW cTeneHH yciioBHOH. [Ipu omgHuX obcTOsTEND-
CTBax OIyIICHHAs BOCIHUTAHHUKOM ITOTPEHIHOCTh MOXKET PAcCMaTPHUBATHCS YUHTENIEM Kak OMIMOKa, B APYroe BpeMs U
MIPH IPYTHX 00CTOSATENHCTBAX — KaK HEJTOYET.

4. 3amaHus I YCTHOTO M MMMCHbMEHHOTO OIPOCa BOCIIUTAHHUKOB COCTOHMT U3 TEOPETHUYECKHX BOIPOCOB U
3ajad.

OTBeT Ha TEOPETUIECKHH BOMPOC CUATAETCS OE3YMPEUHBIM, €CIIH [0 CBOEMY COJEPKAHHIO MOTHOCTHIO COOTBET-
CTBYET BOIIPOCY, COIEPKHUT BCE HEOOXOIMMBIC TeoOpeTHIecKrne (PakThl 1 0OOCHOBAHHBIE BHIBOBI, & YCTHOE MU3JI0XKEHHE U
MUCbMEHHasl 3aITUCh OTBETA MAaTEMaTHYECKH I'PAMOTHBI M OTJIMYAIOTCS MTOCIIEIOBATENILHOCTHIO U aKKYPaTHOCTBIO.

Pemenwne 3amaun cunraercs 6€3yMpedHbIM, €CIIM CaMO PellieHHe COMPOBOKIAETCS HEOOXOANMBIMU OObSICHEHUSIMH,
BEPHO BBITIOJHEHBI HY)KHBIE BBIUYHCIICHUS U MPEOOpa30BaHUs, TOMyUeH BEPHBIN OTBET, MOCIEAOBATEIBHO U aKKypaTHO
3aIlUCaHo PeIleHHE.

5. OreHka OTBeTa ydallerocs Mpx YCTHOM M MUCBMEHHOM OIPOCE TPOBOAUTCS TI0 MATHOAJUTEHOW CHUCTEME,
T.€. 32 OTBET BBICTABJISIETCS OJIHA U3 OIEHOK S(OTIMYHO), 4(X0poIo), 3 (YAOBIETBOPHUTEIHHO), 2 (HEYIOBIETBOPUTEh-
HO).

Hanpumep, k ommbkamM oTHOCSTCS:

e Hesnanue TeopeM U HEyMEHHE UX IPUMEHSATh, He3HAHHUE OPMYII, IPABHJII, OCHOBHBIX CBOMCTB;

o He3nanue npuéMoB pelieHus 3a/1ad, pacCMaTPUBAEMbIX B YUE€OHBIX TTOCOOHSX;

o BeruncnuTenbHbIe OMIMOKH, €CJIM OHU HE SIBIISIOTCS OTIMCKAMU;

o Jlornveckue omMOKH B PacCyKJICHUSX;

o OTOpackiBaHUE OJHOTO U3 KOpHEH ypaBHEHHUs 0e3 00bsICHEHHS WIH COXPAaHEHUE B OTBETE IOCTOPOHHETO KOPHS U

T.IL.

K megouéram oTHOCSATCS:

o OmucKy;

® OmMOKHM B 3aITUCAX MaTEMAaTHISCKUX TEPMUHOB, CHMBOJIOB IPU 0(QOPMIICHHH MAaTEMAaTUIECKUX BBIKJIAJIOK;

e HerocTaToYHOCTh WM OTCYTCTBUE HEOOXOIUMBIX TEOPETUYECKIMX 0OOCHOBAHUN MaTeMaTHYECKUX Mpeodpa3oBa-
HUM;

;
e HapyriieHus rpau4eckoro pexxmnma;
o OTCYTCTBI/IC OTBETAa K 3a1aHUI0 UJIN OI]_H/I6KI/I B 3aIIMCH OTBETA,
OneHka yCTHBIX OTBETOB BOCIIUTAHHUKOB
Omeem oyeruesaemcs OmMMemKoul ((5)), eciu 60CnNUMAHHUK
o [TommHO packpbLI cofiepkaHue MaTeprana B 00bEMe, TPeIyCMOTPEHHOM TIPOTPaMMOK M YIEOHUKOM;
e V310U MaTepran IpaMOTHBIM SI3bIKOM, TOUHO HCIOJIb3YsI MAaTEMAaTHUYECKYI0 TEPMHUHOJOTHIO U CUMBOJIMKY, B
OTPEeICIEHHON JIOTMYECKOM TTOCJIe10BATEIbHOCTH;
o [IpaBmwiIbHO BBITIOTHIUT PUCYHKH, YSPTEIKHU, TPAPUKHU, COMTYTCTBYIOIIUE OTBETY;
e [Tokazan ymMeHHe WUIIOCTPUPOBATH TEOPUIO KOHKPETHHIMU MpPUMEpPaMU, MPUMEHATh €€ B HOBOM CHUTyallud MpHU
BBITIOJTHEHUH TIPAKTHYECKUX 3aJaHU;
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o [IpoJIeMOHCTPHPOBaT YCBOCHHE paHee W3YyUEHHBIX COMYTCTBYIOIIUX BOMPOCOB, CPOPMUPOBAHHOCTh M YCTOWYH-
BOCTbH HUCITOJIb3YEMBIX IPU OTBETEC YMCHHA U HABBIKOB;

e OTBeyan caMoCTOATENIbHO, 0€3 HABOASIIMX BOMIPOCOB YUUTES;

Bo3MoXxHBI 07THa-IB€ HETOYHOCTH TIPH OCBEIIEHWH BTOPOCTENIEHHBIX BOIIPOCOB MIIH B BBIKJIA/IKaX, KOTOPHIE BOCITH-
TaHHUK JIETKO MCIIPABHII TIOCTIE 3aMEYaHUsI YIUTEISL.

Omeem oyenusaemcss OMmMemxou «4», eciu y0081emeopsem 6 OCHOBHOM MpPebOBaAHUAM HA OYEHKY «I», HO npu
IMOM UMeem 00UH U3 HeOOCMAMKOB:

® B I3JI0’KEHHUH JOTYILEHBI HEOOIbILINE TPOOEIbl HE HCKAa3UBIINE MaTEMAaTHIECKOTO COACPKaHHS OTBETA;

® JIOMyIICHB! OJJMH-/IBa He0YETa IPU OCBELICHUH OCHOBHOTO OTBETA, HCIIPABJICHHBIE ITOCIIC 3aMEUaHUs YUUTES;

® JIOMyIIEHBI OITMOKA WK 00Jiee IBYX HEMOYETOB MPH OCBEIICHUY BTOPOCTEIICHHBIX BOMPOCOB HIIU B BHIKJIAIKAX,
JIETKO UCTPaBJICHHBIE TTOCIIE 3aMEYaHUs yIUTEIs.

Ommemxa «3» cmagumcs 8 C1eOYIOWUX CAYUAsX:

® HETIOJTHO PacKpBITO COAEpKaHKe MaTepuala (ConepkaHhe U3JI0XKEeHO parMeHTapHO, He BCET/Ia TOCIeI0BATEhb-
HO), HO MOKa3aHo 00lee MIOHUMaHKUe BONPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOUYHBIC IS JalbHEHUIIEro ycBoe-
HUS TIPOTPAMMHOTO MaTepHaa;

® UMEJICh 3aTPYJHEHUS] WM JOIMYIIEHbl OIIMOKHA B OMNpEICICHUW IMOHSATHH, MCIOJIb30BAHHMH MaTEeMaTHYeCKOH
TEPMHUHOJIOTHH, YePTEkKaX, BBIKIIAKAX, UCTIPABICHHBIE MTOCIIE HECKOJIBKUX HABOMIAIINX BOTIPOCOB YUUTETIS;

® BOCIIUTAHHUK HE CIPABWIICS C IPUMEHEHHEM TEOPHUU B HOBOHM CHTYaIlMU MPH BBHITOJHEHUH MPAKTHYECKOTO 3a/1a-
HUS, HO BBITTOJTHIJI 3a/IaHHS 0053aTEIFHOTO YPOBHSI CIIOKHOCTH IO JAHHOU TeMe;

® [IpY JOCTATOYHOM 3HAHHWU TEOPETUUECKOTO MaTepHhaja BBISBICHA HEIOCTATOUHAS COPMUPOBAHHOCTH OCHOBHBIX
YMEHUU U HABBIKOB.

Ommemxa «2» cmagumcsi 8 Cle0yrouWUx Cryyasx:

® HE PaCKPBITO OCHOBHOE COJIepKaHue YIeOHOT0 MaTepraa;

e 00HapyXKEHO HE3HAHWE WM HEMMOHMMaHWE BOCIIMTAHHUKOM OOJNBIIEH WM HanOojee BaXKHOM dYacTh y4eOHOTO
MaTepHana;

® JIOITyIIIEHBI OMIMOKY B OMpEAeNICHNH TOHSATHH, MIPH HCIIONIH30BAHUN MAaTEeMAaTUIECKOW TEPMHUHOJIOTHUH, B PHCYH-
Kax, 4YepTexax Miu rpaduKax, B BHIKIAJKaX, KOTOpble HE NCTIPABIICHBI ITOCIIE 3aMEYaHUs YUUTEsI.

OueHKa MUCbMEHHBIX H MPAKTHYECKUX PA00T BOCIHTAHHHKOB

Ommemxa «5» cmagumcs, eciu.

® paboTa BEITIOTHEHA TIOJTHOCTHIO;

® B JIOTHUYECKUX PACCYXIIEHUSIX U 00OCHOBaHWH PEIIEHUs HET POOEIIOB U ONTHOO0K;

® B peIlIEHNH HET MaTeMaTHYECKHX OIMTMOOK, BO3MOYKHA OfJHA HETOYHOCTH, OMTUCKA, KOTOpast He SBJISIETCS CIIECTBU-
€M HeNOHUMaHUs Y4eOHOTO MaTepHala.

Ommemxka «4» cmasumcsi, ecnu:

® paboTa BHITIOJIHEHA IOTHOCTHIO, HO HET 000CHOBAHUS IIATOB PEIICHNUS;

e JIONyIICHA OJTHA OIIMOKA WM €CTh OJMH-/IBa Heou€Ta B BHIKIIA/IKAX, PUCYHKAX, YepTekax Wi rpadukax (eciu
9TH BHUJIBI pabOT HE SIBISLITUCH 0OBEKTOM IPOBEPKH).

Ommemxa «3» cmasumcs, eciu.

® OmyIIeHO Ooyiee OMHOM OMMOKK WM Oojiee ABYX-TPEX HEMOUETOB B JOTOJHUTEIHHBIX BHIKIAJKAX, HO BOCIH-
TaHHUK 00J1a/1aeT 00sI3aTeIbHBIMUA YMEHUSMU 110 TIPOBEPSIEMOI TeMe.

Ommemxa «2» cmagumcsi, eciu.

® JIOIyIIEHBI CYIIECTBEHHBIE ONMMOKH, IIOKA3aBIIUE, YTO BOCIUTAHHUK HE 00J1a1aeT 00s3aTeIbHBIMU YMEHUSMU TI0
JJAHHOW TeM€ B TIOJIHOW Mepe.

Yyumenv mootcem nosvicums oyeHky 3a OpucUHANLHOCHIL OMEEMA HA B0NPOC UIU PeuleHUs 3a0aiu, KOmopble ceu-
OemenibCmeyIom 0 8bICOKOM MAMeMAmu4eckoM pa3gumul yuaue2ocs, 3a peuieHue 0ojee CLONCHOU 3a0auu Uiy omeem
Ha 6oJ1ee CI0ACHBIU BONPOC, NPEOTIONCEHHBI BOCHUMAHHUKY NOCAE GLINOIHEHUS UM KAKUX-TUOO OpYeux 3a0aHull.

OneHka TBOPYECKUX PadoT 00yUaroIuXcst
TBopueckue padOTHl OLIEHUBAIOTCS C YUETOM:
CTPYKTYPUPOBAHHOCTH MH()OPMAILIUH;
JIOTHKH WU3JI0XKEHUS;
COOTBETCTBHE 33/IaHUIO, IOCTABICHHOMY YUUTENEM;
MOJTHOTE, TOYHOCTH, aKTYyaIbHOCTH HH(POPMAITUH;
OpPUTHHAJIFHOCTH;
BHEITHETO BHJIA.
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TpeGoBaHMs K OLICHKE ITPOEKTOB

n/n Kpurepun Ouenka Banabl
1. IosHoTa OCBENIEHUS TEMBI Hcnonb3oBaH yueOHbIH MaTepruai Kypca; 1
Hcrnons30BaHbl cieniMann3upoBaHHbIE U3AAHUS, 1
Hcnons3zoBanbl IHTEpHET-pECYPCHL. 1
2. | OobeMm npopadoTku n3ydyenHo- | O0beM MHPOpPMAIMK JOCTATOYHBIN JJI MOJHOTO PACKPBITHS 1
ro MatepuaJa TEMBI;
3. I'pamoTHOCTH TEKcTa I'pamoTHOCTH TEKCTA; 1
4. BuyTpeHnHnsisi joruka mocrpoe- | B npoekTe mioxo npocMaTpuBaeTcs CTPYKTYypa; 0
HHS MPOEKTA, ejiecoodpas- B pabote oTCyTCTBYET OJMH MIIM HECKOJIBKO Pa3/IeioB; 1
HOCTB NpeIaraemMoii CTpyKTy- | PaGora CTpyKTypHpOBaHa U XOPOIIo 0(pOpMIICHA. 2
pbI MPOEKTA
5. Ipunoxenns: wmocrpaTus- | [IpunoxeHuii HeT; 0
HbI ¥ (POHOBBII MaTepUaJl [IpunoxkeHuss HEAOCTATOYHBI WM HE COOTBETCTBYIOT COJAEP-
KAHUIO;
[IpumoskeHus: JOMOIHSAIOT OCHOBHOM TEKCT MPOEKTa, CACIaHbI 2
Ka4yecTBEHHO.
6. TBopuyeckuii Moaxoa, MHTEPec- 1-2
HbI€ HAXOKH
7. IIpakTHYeckasi 3HAYMMOCTh 1-2
NMpPOoeKTa
8. BoicTyniienue Ha 3amuTe, OT- 1-2
BeThbI HA BOMPOCHI
Hroro: 15
MaxkcumanbHblii 6amm1 - 15.
«5»: 15 - 13 6amnoB; «4»: 12 - 10 6amios; «3»: 9 - 8 0ammoB; «2»: MeHee 8 OaIoB.
TpeGoBaHus K OlIeHKeE T0KJIAJ0B
n/n Kpurtepun Ouenka Bbanabl
1. KauecTBo noxi1ana ConeprkaHre COOTBETCTBYET TEME; 1
UeTko, JIOTHYHO BHICTPOEH; 1
[IpencraBieHHble OCHOBHBIE (DAaKThI, B MMOTHONH Mepe PacKpbl- 2-1
BAaIOT COJIEPIKAHUE;
BriBosibI XapakTepu3yroT padoTy; 2-1
(BBIBOZIBI UMEIOTCSI, HO HE TI0KA3aHBI).
2. | Ucnonn3oBanue nemoncrpauu- | [IpencraBieHHbIN MaTepuai COOTBETCTBYET COJICPIKAHUIO; 1
OHHOI'0 MaTepuaja Xopoiio ohopMIIeH; 1-2
B montHO# Mepe ucnonb3yeTcs JOKIAInKOM. 1
3. KyabTypa peun, opaTopckoe CB00OIHOE BIQICHIE MAaTEPHAIIOM; 1
MacTepCcTBO TexcT 3aUnTHIBACTCS; 0
Peun rpamoTHas; 1
Hcnons3yroTes HCTOPUYECKUE TOHATHUS, TEPMUHBI; 1
OO6pareHre K ay IUTOPHH; 1
Brigepikan perinaMeHT. 1
4. | Ucnonb30BaHHBIE HCTOYHUKH U | Vcrions30BaH y4eOHBINM MaTepuar, 1
JuTepartypa Hcnonb30BaHbl CrieMaTN3NPOBAHHbBIC H3JIAHS, 1
HUcnonszoBansl UHTEpHET-PECYPCHL. 1
Hroro: 19

MakcuMaabHbIi 0as - 19.
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«5»: 19 — 16 6amnoB; «4»: 15 - 12 6amnoB; «3»: 11 — 8 0annos; «2»: MmcHee § 0aIoB.

TpedoBaHus K OLlEHKe MYJIbTHUMEIUITHOI Mpe3eHTaAIlUN

n/n Kputepunii Ouenka Bamibl

1. TutyabHbIil cnaiin Tema paGoTHI, aBTOP; 1

2. | JAuzaiin u odopmiienne caaiina | Qo u uBeT mWpUPTa KOHTPACTUPYIOT, KIFOUEBHIC MBICIH 1-2-3
BBIJICTICHBI;
He Oostee Tpéx anmManuoHHBIX 3(QeKTOB Ha claiiie; 1-2-3
He Oosiee nByx m3o0OpakeHuil Ha crlaiine; 1-2-3
Hcnonb3yetcs ennHbli ma0I0H Mpe3eHTALNY; 1-2-3
OTcyTcTBUE IPaMMaTHYECKUX OMHOOK; 1-2-3

3. Copaepxxanue npe3eHTAUH Texkct xopoio HanucaH, cOpMUPOBAHHBIC UIIEH SICHO U3JIO0- 1-2-3
KEHbI U CTPYKTYPHPOBAHBI;
NmetroTrcst BEIBOIBI, 0OOCHOBAHHBIE C HAYYHOW TOYKH 3PESHUS 1-2-3
1 OCHOBaHHBIE HA KOHKPETHBIX JJAHHBIX;
Hannuwne rpadukos, Tabaui, nHoii rpaduyeckoit nuHpopma- 1-2-3
WK,
Hannune 6nbnuorpaduu, CChIIKM HA HICTOUHHKH; 1-2-3
Bomnpock! yuebHOIi TeMbI COOTBETCTBYIOT BOIIPOCaM HCCIIEA0- 1-2-3
BaHMsI, PACCMOTPEHHBIX B IIPE3CHTAIINY;
ConepskaHue pa3iesioB BBIACPIKAHO B JIOTUUECKON TTOCIIE0- 1-2-3
BaTEIbHOCTH.

4, Mamnepa BbICTYILIEHUS Bremramii Bum; 1
Kynsrypa peuu; 1-2-3
BeIpazurenbHOCTD peun; 1
3pUTENbHBII KOHTAKT. 1

MakcuManbHbIi 62 - 40.
«5»: 37 - 40 6amioB; «4»: 29 - 36 6amnoB; «3»: 19 - 28 0ai1oB; «2»: MmeHee 19 OaIoB.

OneHka TecTOBBIX Pa00T BOCNIMTAHHUKOB

Ommemka «5» cmasumcsi, eciu.

® KOJIMYECTBO MOJIyueHHbIX O0asioB cocTtasisieT 80 — 100 % ot MakcuManbHOW CyMMBI OalljIoB;
Ommemka «4» cmasumcs, eciu.

® KOJIMYECTBO MOJTyYeHHBIX O0aioB cocTapmset 60 — 79 % oT MakcHMallbHON CyMMBI OalIoB;
Ommemka «3» cmasumcsi, eciu.

® KOJIMYECTBO MOJTYUYEHHBIX 0ayioB coctanisieT 40 — 59 % oT MakCUMallbHOW CyMMEI OaJlIoB;
Ommemra «2» cmasumcsi, eciu.

® KOJIMYECTBO MOJTY4YeHHBIX 0ayutioB coctaisieT 0 — 39 % oT MakcHMMaIbHON CyMMBI OQJIIOB.
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