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IlosicHuTeIbHASI 3aNIMCKA

JanHasi mporpamma 3JIEKTHBHOTO Kypca INpeJHa3HaueHa Juisi oOydaromumxcsi 9-x KiaccoB 00meoOpazoBaTesIbHBIX
yupexJeHuil u paccunTtana Ha 17 gacoB. OHa npeaHa3Ha4YeHa /I MOBHIMECHUS 3P ()EKTUBHOCTH MTOATOTOBKY 00y4aromuxcs 9
Kacca K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY II0 MAaTEeMAaTHKE 3a Kypc OCHOBHOHM IIKONBI M TPEIyCMaTpHUBAET HX
MOJTOTOBKY K NaNbHEHIIeMy 00ydIeHHIO B CpEIHEH MIKOIIE.

IIporpamma »31eKTHBHOTO Kypca coderaerci ¢ IToObIM YMK, pekoMeHIOBaHHBIM K HCIIOJIE30BAHUIO B
oOpazoBatenbHOM Tporecce. [IporpamMma »IEKTHBHOTO Kypca COIJIaCOBaHa C TPEeOOBAaHMSAMH TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOrO CTAaHIAPTA U COJIEP)KaHHEM OCHOBHBIX IIPOTPaMM Kypca MaTeMaTHKH OCHOBHOM LITKOJIBL.

[MporpamMmoii MIKOJFHOTO Kypca MaTeMaTWKH HE INPeIyCMOTPEHbl O0OOIIeHHWe M CHCTeMaTH3alus 3HAHUH T10
Ppa3IMYHBIM pa3feiaM, MOIy4YEeHHBIX yJalluMHCS 3a Bech Mepuoj o0ydeHus ¢ 5 nmo 9 kmacc. DnekTuBHbIA Kype «IIpakTukym
pelIeHns] MaTeMaTHYeCKUX 3a7ad» IMO3BOJIUT CHCTEMAaTH3MPOBATh M YIIyOUTh 3HAHHWS YUAIUXCS O Pa3iMYHBIM pasjeiam
Kypca MaTeMaTHKH OCHOBHOW IIKOINBI (apupMeTHKe, anredpe, CTaTUCTUKE U TEOPHH BEPOATHOCTEH, reoMeTpnn). B manHOM
Kypce TaKkKe pacCMaTpUBAIOTCS] HECTAHAAPTHBIC 33JaHH, BBIXOIAIINE 32 PAMKH IIKOJIBHOHM NMPOTpaMMbl (Tpaduku ¢ MomyieM,
KyCOYHO-3aJaHHbIC (DYHKIINH, PEIICHNE HECTAaHAAPTHBIX yPaBHEHUH M HEPABCHCTB U JIp.). 3HAHHWE 3TOTO MaTepHaia U yMEHHE
€ro MPUMEHSITh B IIPAKTUYECKON [ESTENPHOCTH IIO3BOJMT IIKOJIbHUKAM pEIMIaTh PAa3HOOOpas3HbIC 3aJaddl PasiIHIHOM
CJIOYKHOCTH M TIOATOTOBHUTHCS K YCIIEIIHOI c1aue 9K3aMeHa B HOBOI (hopMe UTOrOBOM aTTecTaluy.

Kaxnoe 3aHsiTHE, a Takke BCE OHM B IEJIOM HaIpaBlIeHbl HAa TO, YTOOBI Pa3BUTh WHTEPEC IIKOJIbHUKOB K IPEIMETY,
IMMO3HAKOMUTH UX C HOBBIMH UJCAIMU U METOJaMU, paClIMPUTD MPCACTABICHUC 06 n3y4yacMOM B OCHOBHOM KYypC€ MaTe€pualic, a
TJIaBHOE, PACCMOTPETh HHTEPECHBIE 3a/1a4u.

OTOT Kypc MpeanaraeT ydJamluMcsl 3HaKOMCTBO C MaT€MaTHKOH KakK ¢ OOIIEeKyIbTYpHOH II€HHOCTBIO, BBIpaOOTKON
MOHMMaHMS UMHU TOTO, YTO MaTEeMaTHKa SIBJISIETCS] HHCTPYMEHTOM ITO3HAHHS OKPY)KAIOIIET0 MUpa U CaMoro ceOs.

Ecnu B W3ydeHHMH NpeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA OYE€Hb BA)KHOE MECTO 3aHMMACT 3KCIEPUMEHT M HUMEHHO B
npolecce SKCIEPUMEHTa U 00CYKACHHS €ro OpraHu3aluy U pe3ysbTaToB (JOPMUPYIOTCSI U Pa3BUBAIOTCS HHTEPECHI YUCHHKA K
JAHHOMY TIpeMETy, TO B MaTeMaTHKE SKBHBAJICHTOM OJKCIIEpUMEHTa sBiisieTcsi pemeHue 3anad. COOCTBEHHO BeCh Kypc
MaTCMaTUuKHU MOXKCT 6bITI> TMOCTPOCH U, KaK IMPaBUJIO, CTPOUTCA Ha PCUHICHUUN Pa3IMYHBIX MO CTCICHU BAXXHOCTU U TPYAHOCTH

3ajaady.

IleJsib 3J1eKTHMBHOIO KYpCa: CHCTEMAaTH3aIMs 3HAHUH 1 CIIOCOO0B AEATENBHOCTH YYaIIUXCs 10 MaTeMaTHKeE 3a Kypc OCHOBHOM

IIKOJIBI, TOJITOTOBKA 00yyaromuxcs 9 kjacca K OCHOBHOMY TOCYAapCTBEHHOMY 9K3aMEHY M0 MaTeMaTHKe. Y CIelTHas caada

OI'D, mepexon B 10 kace mo BeIOpaHHOMY MPOGUIIO(TIPHU HEOOXOJUMOCTH).

3agauu Kypca:

- obyuarowue: (hopmuposanue nosnasamenvuvix u roeuveckux YVJi)

o @opmupoBanue "0a3pl 3HAHWK" MO anreOpe, TEOMETPUHM M PealbHOW MaTeMaTHKe, MO3BOJIIONIEH OecrpemnsiTCTBEHHO
OIIEepUpPOBATH MATEMATHYECKUM MAaTEPUAJIOM BHE 3aBUCUMOCTH OT Cr1oco0a MpoBepKH 3HAHHH.

e  HayunTs npaBUIBHOI HHTEPIPETAIUU CIIOPHBIX (POPMYINPOBOK 3aJaHHM.

e  Pa3BUTH HABBIKU PELICHUS TECTOB.

e  Hayuuts MakcumanbHO 3 QEKTUBHO pactpeieiaTh BpeMs, OTBEAECHHOE Ha BBHIIIOJIHEHNE 3aJaHusl.

e T[loxaroroButs k ycnemno# cnade OI'D no MatemaTHKe.

- pazsusarowue: (popmuposanue peeyismusnvix YYJI)



e yMEHHE CTaBHUThH Iepena co0oil menb — mejenojaranue, Kak IOCTAHOBKY Y4eOHOW 3a/ladr Ha OCHOBE COOTHECEHHs TOTO,
YTO y>K€ U3BECTHO M YCBOCHO yYaIllMMCSI, ¥ TOTO, YTO €II[€ HEU3BECTHO;

® IUIAHUPOBATH CBOIO paboOTy - MJIAHMPOBAHHE — OIpPEACICHNE MOCIEA0BATSIHLHOCTH MPOMEKYTOUHBIX IeNiel ¢ ydeToM
KOHEYHOTO pe3yJibTaTa; COCTABJIICHHE TJIaHA U MOCJIEe0BATEIbHOCTH JEHCTBU;

® KOHTPOJb B (POpPME CIMYCHHS CIIOCO0A NIEHCTBHSA M €ro pe3yibTaTra C 3aJaHHBIM 3TATOHOM C LENbI0 OOHAPYKCHUS
OTKJIOHECHUM U OTJIUYMI OT 3TAJIOHA;

e OLEHKa - BBIIEJICHHWE M OCO3HAHUE y4YalllUMCS TOTO, YTO YK€ YCBOCHO MU UTO €UIe MOJJICKUT YCBOCHMIO, OCO3HAHHUE

Ka4ecTBa M yPOBHs YCBOCHUS,;

- socnumamenvHuie. (Popmuposanue KOMMYHUKAMUSHBIX U TuyHocmHbX YY)

e (opMHpOBaTh YMEHHE CIIyIIaTh U BCTYIATh B IUAJIOT;

e  BOCIMTHIBATh OTBETCTBEHHOCTh U aKKypaTHOCTb;

®  yYacTBOBaThb B KOJUIEKTUBHOM OOCY)XJCHUH, IIPHU 3TOM YYUTHCS YMEHUIO OCO3HAHHO M IPOHM3BOJILHO CTPOUTH pPEYeBOE
BBICKa3bIBAaHHE B yCTHOU M MMUCBMEHHOH (hopMe;

e  CMbIC]I000pa30BaHUe T. €. YCTAHOBICHUIO YYAIIMMUCS CBSI3M MEXIY IETbI0 y4cOHOH AEATEIBHOCTH W €€ MOTHBOM,
JPYTUMH CIIOBaMH, MEXKAY PE3YJIbTATOM-TIPOAYKTOM YUYCHHS, MOOYKIAIOMIMM [ESITENbHOCTh, M TEM, Paid 4Yero OHa

OCYHICCTBIIACTCA, CaMOOPraHu3anus.

DYHKUMH Kypca:

L4 OpHCHTANMA Ha COBEPIHICHCTBOBAHUC HABBIKOB HOSHaBaTeJ’IBHOﬁ, OpFaHI/BaHI/IOHHOﬁ JACATCIBbHOCTH,

° KoMIeHcanus HegoctaTtkoB 3YH mo maremaTuke.

MeTtoasb! u popmbl 00yueHuUst

Mertonsl u (opMbl OOydCHHS ONpPENEISIOTCS TpeOOBaHUSAMH OOy4YEHHsS, ¢ YYeTOM HWHIMBHIYaJbHBIX M BO3PACTHBIX

ocobOeHHOCTEH yJamuxcs, pa3BUTHUA U CaMOpa3BUTHA JIMYHOCTH. B cBs3u ¢ 9TUM OCHOBHBIC TIPUOPUTCTHI METOAUKU U3YUCHUA

Kypca:

e  0o0ydeHue yepes OIBIT U COTPYTHUUYECTRO;

. y4eT UHIUBHUIYaJbHBIX 0COOGHHOCTEN M MOTPEOHOCTEH yJalixcs;

e  HHTEPaKTUBHOCTH (paboTa B MaJbIX TPYIINaX, POJIEBBIC UIPhI, TPEHUHTH, BHE 3aHATHH - METOJ] IPOEKTOB);

e  JMYHOCTHO - JESTEIBHOCTHBIM U CYOBEKT — CyOBEKTUBHBIA MOAX0] (0oJblIce BHUMAHUE K JIMYHOCTH y4allerocs, a

HC LCJIAM YUYUTCIIA, paBHOIIPABHOC UX BSaHMOﬂCﬁCTBHG).

Jnst paboTel ¢ y4amuMucs, 0€3yclIOBHO, NMPUMEHUMBI Takue (OpMbI paboThl, Kak JieKius U cemuHap. [lomumo 3THx
TPaAUIMOHHBIX (JOPM PEKOMEHIyeTCs MCIIOIb30BaTh TAKXKE AUCKYCCHH, BBICTYIUICHHS C JAOKJIQJAMH, COJICPIKAIIUMH OTYET O
BBINIOJTHEHUN WHIMBHUIYAIBHOTO WIM TPYIIIOBOTO JOMAIlHETO 3aJaHusl WM C COJOKJIAZaMH, JIOMOJHSIOMINMH JIEKIHIO
yuurtens. Bo3smMoxHbl pasnuyHble (GOpMBI TBOpPUYECKOH pabOThl ydyamuxcs, Kak HalmpuMep, «3alluTa PeHIeHHs», OTYeT I10
pe3ysbTaTaM «IOUCKOBOW» paboThl HA 00pa3oBaTENbHBIX caifiTax B VIHTEepHeTe 1o yka3zaHHOW Teme. TakuMm 00pa3oM, JaHHBIH
KypC HE HCKJII0YaeT BO3MOKHOCTH MPOEKTHOHN JESATEIHHOCTH YYaIIUXCs BO BHEYpOUHOE BpeMs. MITorom Takoil AesarenbHOCTH
MOTYT OBITh TBOPUECKHE PAOOTHI.

[Ipenmaraemelii Kypc SBISIETCS pa3BUTHEM CHCTEMBI paHee NMPHOOPETeHHBIX MPOTPaMMHBIX 3HAHWH, €ro Lenb - CO37aTh

HCJIOCTHOC MNPEACTABJICHUE O TEMC M 3HAYUTCIBHO PACHIMPUTH CHEKTP 3adad, IMOCUIIBHBIX JIA y4YallluxcCs. Bcee CBOﬁCTBa,



BXOJSIIINE B KYpC, M UX JOKa3aTeJIbCTBAa HE BHI3OBYT TPYIHOCTH y YYallUXcs, T.K. HE COAEPXAT IPOMO3IKHUX BBHIKIAIOK, a
KaX0e IpelplIyliee TOTOBHT Mociexyiomiee. IIpy HampaBisiomIed poNy yYuTeNs IIKOIBHHKH MOTYT CaMOCTOSTEIBHO
copMyIHpoBaTh HOBBIE IS HHX CBOWCTBA M JlaKe JOKa3aTh MX. Bce MOMMKHO pacmonaraTe K CaMOCTOSTEIBHOMY IOHUCKY H
NOBBIIATH MHTEpEC K M3YYCHUIO IpexMmera. lIpencraBiss ydaliuMmcs BO3MOXKHOCTb OCMBICIHMTb CBOHCTBA M HX
JIOKa3aTeNbCTBA, YUUTEIb Pa3BUBACT TE€OMETPHUYECKYIO HHTYHIINIO, 6€3 KOTOPOI HEMBICIMMO TBOPYECTBO.

Takum oOpa3om, mporpaMma NMpUMEHHMa Ul Pa3IMYHBIX TPYMI HIKOJBHHKOB, B TOM 4YHCJE, HE MMEIOLIMX XOpPOIIEi
MOATOTOBKU. B 3TOM ciiydae, yuuTeslb MOXKET Cy3UTh TPeOOBaHMS M NPEJIOKHUTh B KayecTBE JOMAIIHUX 3aJaHUi CO3JaHue
TBOPYECKHX PabOT, IIPH 3TOM Yy JeTell pa3BHBAaeTCs MHTYUTHBHO-ACCOLMATHBHOE MBIIUICHHE, YTO HECOMHEHHO, IIOMOXKET UM
TpHY BBITTONTHEHNH 3aganuii OI'D.

OcHOBHasi (yHKIHS Y4YUTENl B JaHHOM Kypce COCTOMT B «COIPOBOXICHHM)» YYaIIeTroCs B €ro II03HaBaTeILHOM

JEATeIIBHOCTH, KOPPEKIMH paHee MOMyIeHHBIX yqammmucs 3YH.

COJAEPKAHUE YYEBHOT'O KYPCA
Apudmernka

Hamypansusie yucna. Cmenensb c HamypaibHbiM NOKa3amenem.

Payuonanvuwie uucna. Mooynw (abconomuas eenuyuna) yucia. Cpasuenue payuoraibHulx ucei. Apugpmemuyeckue
Oeticmeusi ¢ payuonanrbubimu yuciamu. Cmenensb ¢ yeavlm nOKa3ameiem.

Yucnosvie guipasiceHus, NOPA0OK 0elicmeuil 8 HUX, UCNOIb308aHUe CKOOOK. 3aKonbl apugmemuueckux 0eticmeui.
nepemecmumensHulil, CO4emamenbubiill, pacnpeoeirumenbmblil.

HeiictButensHeie uncia. KBagparHblil kopeHb u3 unciaa. Kopenb tpetbeit crenenu. Ilonsamue o kopHe N-0u cmenenu u3
yucia.

JlelicTBuTENBHBIC YNCIIa KaK OECKOHEUHbIE AeCATHIHBIE 1poOu. CpaBHEHHE NEHCTBUTENBHBIX YHCEN, apU(PMETHIECKIE
JeWCTBHS HaJl HUMU.

OTtansl pa3BUTHS NPEICTABICHUN O YHUCIIE.

W3mepenusi, mpuOIMKeHNs, OIleHKH. Pa3Mepbl 00BEKTOB OKpPYIKaIOIIero Hac Mupa (0T JIeMEHTapHbIX YacTHll 10 BcenenHoil),
JUIUTENBHOCTh MPOLIECCOB B OKPYKAIOIEM HAC MHpE.

[IpesncTaBneHue 3aBUCUMOCTH MEX/y BEJINUMHAMU B BUie hopMyIL.

Brienenue MHOKUTETS — CTENICHU AECATH B 3allUCH YHCTIA.

Anzeopa

Anzebpauueckue Opoou. Apugpmemuueckue onepayuu nao anzedpauueckumu Opodéamu. byxeennvie evipadiceHus
(svipadicenus ¢ nepemennvimu). duciosoe snavenue 6ykeeHno2o gvipasicenus. [Jonycmumvie 3HaUeHUus NePemMenHbIX, 6X00AUUX
6 anzebpauueckue evipadxcenus. Iloocmanoska ewipadicenuii emecmo nepemennvix. Pasencmeo 6OyKeeHHBIX GblpadceHUll.
Tooicoecmso, dokazamenbcmeo moxcoecms. IIpeobpazosanus gulpasiceHuil.

Ceoticmea cmenenell ¢ yeavim nokasamenem. Muoeounenvl. Cnodicenue, 8bluumaHnue, YMHONCEHUE MHO20ULEH08. Dopmyib
COKPAUWEHHO020 VYMHONCEHUS. K8AOpaAm CyMMbl U Keaopam pasHocmu, KyO0 CyMMbl U KyO pasHOCTH. Dopmyia pazHocmu
Kéaopamos, GopMyna cyMMBI KyOOB U pa3HOCTH KyOOB. Paznodicenue mMHo2ouneHa Ha muodxcumenu. Keaopammuwiti mpexunen.
BrigeneHne mOMHOTO KBajpaTa B KBaJpaTHOM TpexwieHe. Teopema Buema. Paznodicenue K6aOpamuozo mpexuieHd Ha
JuHelinble MHodcumenu. Muoeounenwl ¢ 00Hol nepemento. Cmenenvb mHocounenda. Kopeno mnocounena.

Anrebpanueckas apoos. Cokparienue apodeit. JleicTBus ¢ anredpandecKuMu IpoOsSMU.
ParmoHaneHbIe BRIpOKEHHS U UX MpeodpazoBanua. CBONWCTBA KBaJAPATHBIX KOPHEH M X MPUMEHEHHE B BEIYHCICHUSX.

Ypaenenusn u nepasencmea. Ypasuenue ¢ oonou nepemennou. Kopeuv ypasuenus. Jlumetinoe ypaeuenue. Keaopamnoe
ypashenue: (opmyia Koprell KeadpamHo2o ypasHenus, Pewenue payuonanvuoix ypasuenuil. Ilpumepvt pewienus ypasHeHuil
BbLCUAUX CIENEHEl, MenOObl 3AMEHbL NePEMEHHOT, PA3NIONCEHUS HA MHOICUMEU.

YpaBHEeHHE C IByMS IEPEMEHHBIMU; PEIICHUE YPaBHEHUS C JABYMs MepeMeHHbIMHU. CUcTeMa ypaBHEHUH; pelIeHue CUCTEMBI.
Cucrema IBYX JHMHEHHBIX YPaBHEHHH C JBYMsI MEPEMEHHBIMHU; PEIICHHUE IMOJCTAHOBKOW M anreOpanuecKUM CIIOKCHHEM.
YpaBHEHHE C HECKOJIBKMMM IEpEMEHHBIMU. [Ipumepbl peleHus HEeIUMHEHHbIX cucreM. IIpumepbl peleHus ypaBHEHUH B
HENTBIX YUCIIaX.

HepasenctBo ¢ onHoil nepemenHoil. Pemenue HepaBeHcTBa. JIMHEHHbIE HEPABEHCTBA C OJAHOM MEPEMEHHON U HUX CUCTEMBI.
KBanparnsle HepaBeHCTBa. [Ipumepbl peutenus OpoOHO-TUHENHbIX HEPABEHCNE.

YuciioBble HEPABEHCTBA U UX CBOWCTBA. [JoKazamenbCmeo Yucio8biX U aneebpauieckux HepageHCcms.

Ilepexoa ot cjoBecHOl GOPMYTUPOBKH COOTHOIIEHMI MeXKAY BeJIHYMHAMH ajaredpanveckoii. PemeHue TeKCTOBBIX
3aja4 aJredpanyecKuM crnocooom.

YucyoBble mnocjenoBaTeabHocTH. [loHATHE moOcienoBaTeNnbHOCTH. ApH(MeTHUECKas W TE€OMETPHUYECKas IMPOTPECcCHH.
@opmynel  00mIero uiaeHa apuMETHIECKOW M T'e€OMETPHUYECKOW MPOTPECCHi, CYMMBI MEpPBBIX HECKOJBKHX HUIICHOB



apuPMETHIECKON 1 TEOMETPUIECKON TPOTPECCHIA.

Yucaoswle pynknuun. [Touarue Gpyaknun. O6nacts onpenenenus Gynkuun. CriocoOsl 3amanus GyHkun. ['paduk GyHkomm,
BO3pacTaHWe W YyObIBaHWE (YHKIHMW, HAWOOJbIIee W HAWMEHbIIee 3HAYCHWS (QYHKIUH, HYIH QYHKIHH, TPOMEKYTKH
3HAKOMOCTOSTHCTBA. UTeHUe rpaduKoB (yHKITHIA.

OyHKINY, OMUCHIBAIOUIAE MPSIMYI0O U OOPAaTHYIO MPOMOPIHOHAIBHYIO 3aBUCUMOCTH, MX rpaduku. Jluneiinas QyHkuus, ee
rpaduk, reoMeTpuueckuii cMbica Kodpuuuentos. 'nnepbona. KBanparnunas ¢ynknms, ee rpaduk, napadosna. Koopaunatst
BEPILUHEI T1apadoIIbl, 0Ch CUMMETpHU. Cmenennvle QYHKYUU ¢ HamypaibHulm nokazamenem, ux epaguxu. I'paduku GyHKIUiL:
KOpEHb KBaJIpaTHbIH, KOPeHb KyOUUeCKHii, MOyJ1b. Mcnonb3oBanue rpagukoB QyHKIMH U1 pELIEHUs] ypaBHEHUI U CUCTEM.
[Ipumeps! rpaguyecknx 3aBUCHMOCTEH, OTPAXKAIOMIMX pealibHbIe IMPOLECCHl: KojieOaHWe, TOKa3aTeNbHBIN POCT; YucCIogble
@ynxyuu, onucvleaiouue 3mu nPoYeccyl.

[MapanensHbIi epeHoc rpaguKOB BOJIb OCEH KOOPAMHAT U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunarpl. M300pakeHrne gucen TOYKaMU KOOPAMHATHON MpsMOi. ['eoMeTpudecKuii CMBICT MOIYIS 4ucia. YMcioBble
MPOMEXYTKU: HHTEPBAIL, OTPE30K, Iyd. Popmyia paccmoaHus Mexicoy moukamu KOOpOUHAMHOU NPAMOII.

JlekapToBbI KOOPIAMHATHI Ha TIOCKOCTH; KOOpANWHATH Touku. KoopanHate! cepeauHsl oTpeska. PopMyra pacCTOSHUS MEXILY
IBYMs TOYKAMH IUIOCKOCTH. YpPaBHEHHE NPAMOH, YIIOBOH KOX(PQHUINEHT NPAMOU, YCIOBHE MAPAIUICTHHOCTH IIPSMBIX.
YpaBHEHHE OKPYKHOCTH C IIEHTPOM B Hadajie KOOPAMHAT U 6 110001 3a0aHHOl MOUKe.

I'paduaeckast mHTEpHpeTanysl YpaBHEHNI C ABYMsI IIEPEMEHHBIMH M MX CHCTEM, HEPABEHCTB C ABYMS NEPEMEHHBIMH M HX
CHCTEM.

I'eomerpust
HayajabHble NOHATHSI U TeOpeMbl TeOMeTPHH.

Bo3HUKHOBEHHE r€OMETPUH U3 TPAKTHUKH.

['eomerpuyeckue Gurypsl u Tena. PaBeHCTBO B TEOMETPHH.

Touka, npsiMas U IIOCKOCTb.

ITonATHE O rEOMETPUYIECKOM MECTE TOUEK.

Paccrosiaue. OTpe3ok, nyy. Jlomanast.

Vroa. IIpsamoit yron. Octpble U Tynble yriibl. BepTukaneHble 1 cMeXHbIE YIUIbl. BuccekTpuca yria u ee cBOKWCTBA.
IMapannensHele u nepecekaromuecs nOpsMble. [lepneHAMKYNIAPHOCTb MHPAMBIX. TeopeMbl O NapalIeIbHOCTH U
HNEPHEHIUKYIAPHOCTH NPsAMBIX. CBOICTBO CEPEJUHHOTO MNEPINEHAUKYISIpa K OTpe3Ky. IlepneHuKyssp M HaKIOHHas K
npsiMoid. MHoroyroiabHUKU. OKPYKHOCTb U KPYT.

TpeyroabHuk. [IpsMoyroiabHble, OCTPOYTOJIbHEIE, U TYIOYTOJNbHBIE TPEYTOJbHUKH. BhIcoTa, MeauaHa, OMcceKkTpuca, CpeaHss
JUHUSA TpeyronbHuKa. PaBHOOeIpeHHbIE W PaBHOCTOPOHHME TPEYTONbHUKH; CBOHCTBA M IPHU3HAKH PaBHOOEAPEHHOTO
TPEYrOJbHUKA.

IIpu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyrospHuka. CyMMa YIJIOB TpEeyrojbHUKA. BHEIHHE YIIIbI
TpeyroJbHUKa. 3aBUCUMOCTh MEX/y BETHUYNHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema daneca. [Togodue TpeyroibHUKOB; KO3 GuImeHT moaobus. [IpusHaku mogo0Hs TPEYTOJILHHUKOB.

Teopema ITudaropa. [IpusHaky paBeHCTBa MPSMOYTONBHBIX TPEyroibHUKOB. CHHYC, KOCHHYC, TAaHT'€HC, KOTAHI'€HC OCTPOTO
yrja npsMOYrojbHOTo TpeyrojbHuka u yrioB ot 0° mo 180°; mpuBeaeHue K ocTpoMy yriay. PerieHune npsMOyroJibHbIX
TpeyroibHUKOB. OCHOBHOE TPHUTOHOMETPUIECKOE TOX/IeCTBO. DOPMYIIBI, CBS3BIBAIOIINE CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC
OJTHOTO M TOTO ke yria. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB; NPUMEPBI UX NMPUMEHEHHS UIsI BHIYMCICHUS 3JIEMEHTOB
TPEyTroJIbHUKA.

3ameuarenbHble TOYKH TPEYTOJIbHUKA: TOUKH IIEPECEUCHNS CEPEANHHBIX MEPIICHINKYIISIPOB, ONCCEKTPUC, METaH.

YeroipexyrojbHuK. [lapamrenorpamMmM, ero cBoiicTBa W THpu3HAKd. IIpSAMOYroipHHK, KBajapaT, pomMO, UX CBOWCTBA M
npu3Haku. Tpamnerus, CpeqHssl TMHUS TParelny; paBHOOeIpeHHAs TPpaIeIis.

MHoroyroJibHMKH. Beimyknbie MHOTOyrossHUKH. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIBHHKA. BIMcaHHBIE M ONMUCAHHBIE
MHOT'OYroJIbHUKU. [IpaBUiIbHBIE MHOTOYT'OJIbHUKHU.

Oxpy:kHOCcTh U Kpyr. LlenTp, paguyc, nuametp. yra, xopaa. Cekrop, cermMeHT. LleHTpaabHbIHA, BIMCAHHBIN YTOJI; BeTHYNHA
BIMCAHHOTO yIyia. B3anMHOE pacroyioXeHHE TpSIMOW W OKPYXKHOCTH, 08yx okpyscrnocmei. KacarenmbHas W cekymas K
OKpPY’KHOCTH, PAaBEHCTBO KacaTelbHBIX, MPOBEACHHBIX U3 OJHON TOUKU. Mempuueckue COOMHOUIEHUS 6 OKPYICHOCHU:
CBOUCMBA CEKYUUX, KACAMENbHBIX, XOPO.

Opr)KHOCTL, BIIMCaHHAsA B TPEYI'OJbHUK, U OKPYXHOCTb, OIMCAHHAA OKOJIO TPEYroJbHHKA. BrmcanHble W omnmcaHHBIE
YCTBIPEXYT'OJIbHUKH. Bnucanunvie u onucannvie OKPYIHCHOCMU NPABUTIbHOC0 MHO20)20/IbHUKA.

H3Mepeﬂne reOMeTpU4eCKUX BCJIUYNH. I[J'II/IHa OTpE3Ka. I[J'[I/IHa HOMaHOﬁ, MEPUMETP MHOT'OYT'OJIbHUKA.

PaccrosiHre ot TOUKH 10 NpsIMOiA. PaccTosiHMe MexX Ty napajulesIbHBIMH NPSIMBIMH. J[ITMHA OKPY>KHOCTH, YHMCIIO T; JUIMHA JIYTH.
Bennunna yrna. I'pagycHas Mepa yriia, COOTBETCTBHE MEX/Ly BEIMUMHOM yTJia M JTTMHOMN JTyT'H OKPYKHOCTH.

[Tonsarue o momniau miockux ¢Guryp. PaBHOCOCTaBIEHHBIE M PABHOBEIUKNE (PUTYPEI.

[Inomane mpsimoyronpHMKA. llmomane mapajuienorpamma, TPeyrojdbHWKAa M Tpamenud (OCHOBHBIE (opMyisl). Dopmysl,



BBIPXKAIOUINE IJIOIIA/b TPEYTOJbHHUKA: Yepe3 JBE CTOPOHBI M YroJl MEXKAY HUMH, uepe3 nepumemp u paouyc 6NUCAHHOU
oxpyacnocmu, popmyna Iepona. Iowaos wemvipexyeonvuuka. Ilnomanp Kpyra u miomaab CEKTOpa.
CBs13b MEXTy TUTOIIAAMU TIOJOOHBIX QUTYD.

Inemenmot J102UKU, KOM6unam0pm<u,
cmamucmuky u meopuu sepwlmuocmeﬁ

Joxa3zarenabcTBo. OnpezneneHus, 10Ka3aTelnbCTBa, aKCHOMBI M TEOPEMBI; CIEACTBUs. Heobxooumvie u docmamouHvie
yenoeus. Kontpupumep. JlokazatenscTBo oT npoTuBHOro. [IpsiMas u oOpaTHas TeOpeMBl.
Tonamue 06 axcuomamuxe u AKCUOMAMUYECKOM nOCmpoeHuu 2eomempuu. Ilameiti nocmyaam I6Kauoa u e2o UCmopus.

MHoxecTBa U KOMOMHATOPHMKA. Muooicecmso. Dnemenm muoducecmaa, noomuodcecmeo. Obveounenue u nepeceyenue
MHOMCcecms. [uazpammul Dilnepa.
[IpuMeps! perreHUss KOMOMHATOPHBIX 3a/1a4: epedOp BapHAHTOB, IMPABUIIO YMHOKCHUS.

CratucTnyeckue AaHHble. lIpencraBienue AaHHBIX B BuAe TaOmum, auarpamm, rpadukoB. CpemHue pe3ylbTaToB
n3MmepeHnil. IIoHsITHE O CTATHCTHYECKOM BBIBO/IC HA OCHOBE BBIOOPKH.
[onsaTHe 1 IpUMEPHI CITyJIalHBIX COOBITHIA.

BepositHocTh. YacToTa cOOBITHS, BEpPOSITHOCTE. PABHOBO3MOYKHBIE COOBITHS M IOACYET UX BeposTHOCTH. [Ipencrasienne
0 r€OMETPUYECKOI BEPOSITHOCTH.

Ofmas xapakTepucTHKA Kypca

MareMaTryeckoe 00pa30BaHUE B OCHOBHOH IIKOJIC CKJIAJIIBACTCS U3 CICAYIOIIUX COJCPKATEIBHBIX KOMIIOHCHTOB
(TouHBIE Ha3BaHUs OJIOKOB): apugmemuxa, anzeopa, zeomempus, InemMeHmvl KOMOUHAMOPUKU MEOPUU 6EPOAMHOCHell,
cmamucmuku u 102uku. B CBOeil COBOKYITHOCTH OHU OTPaXKAIOT OOTaThIl OMBIT OOYYCHUST MaTeMaTHKE B HAllleH CTpaHe,
YYUTBIBAOT COBPEMEHHBIC TCHACHIINU OTEYECTBEHHOHN U 3apy66>1<H0171 IOKOJIbI U MO3BOJIAIOT pCain30BaTh MMOCTABJICHHBIC
mepes I[IKOJIBHBIM O0pa30BaHHUEM IeiNM Ha HHPOPMAIMOHHO €MKOM U MPAKTHYECKH 3HAYMMOM MaTepHaie. ODTH
CoJIepKaTeNbHbIe KOMIIOHEHTBI, PA3BUBAsICh HA MPOTSHKEHUU BCEX JIET 00YYEHHS, ECTECTBEHHBIM 00pPa30M MEeperLIeTaloTCs
1 B3aUMOJICUCTBYIOT B YUEOHBIX KypCax.

Apughpmemuxa mnpu3BaHa CrIOCOOCTBOBATH NPHOOPETEHHIO IPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS
MMOBCEHEBHOM Xu3HU. OHa CIY)KUT 0a30i I BCEro NaJbHEHINEro M3y4eHHUs MaTEMAaTHKH, CIIOCOOCTBYET JIOTHYECKOMY
Pa3BUTHUIO U GOPMHUPOBAHHIO YMEHUS MOJIL30BATHCS AITOPUTMAMHU.

Anzebpa HaneneHa Ha GOPMUPOBAHUE MAaTEMaTHYECKOTO armapara JUis pelieHus 3a1a4 U3 MaTeMaTHKH, CMEXHBIX
IIPEIMETOB, OKPY KaroOIIeH peaTbHOCTH. SI3bIK anreOphl MOAYEPKUBACT 3HAUEHHUE MAaTEMAaTHKHU KaK S3bIKa JJIs1 HOCTPOCHHUS
MaTeMaTHYeCKUX MOJIeNel, MPOLECCOB M SIBICHUI peanbHOro Mupa. OAHOW M3 OCHOBHBIX 3ajad M3YyUeHHs ajreOpbl
SIBJISIETCSL Pa3BUTHE AJTOPUTMUUYECKOTO MBINLICHHUS, HEOOXOAMMOr0, B YaCTHOCTH, JJIsi OCBOCHUs Kypca WH(OpMaTHKH;
OBJIAJICHNE HABBIKAMHM JEIYKTHBHBIX paccyxaeHuil. [IpeoOpa3oBaHne cCHMBONINYECKUX (GOPM BHOCUT CBOM criel(pUIecKuii
BKJIaJ B Pa3BUTHE BOOOpPaKEHHs, CIIOCOOHOCTE K MareMaTHuecKoMy TBopuecTBY. Jlpyroil BakHOW 3amavedl M3ydeHHs
anreOpsl ABISETCS MONTyYCHNE IIKOJIbHUKAaMH KOHKPETHBIX 3HaHMH 0 QYHKIMAX KaK BKHEHIIEH MaTeMaTHIECKOH MOJICIIH
JUIL ONMCAaHHWsT M HWCCIEIOBaHMS Pa3HOOOPA3HBIX IPOLECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, IKCIIOHEHINAIbHBIX,
MIEPUOANYECKUX U JIp.), Ul (POPMHUPOBAHHUS Y yJAIMXCS IPEICTABICHUH O POJIM MaTeMAaTHKHU B Pa3BUTUHU IMBWIIN3AINAN U
KYJBTYpBIL.

T'eomempusa — OIUH W3 BAXHEHIIMX KOMIIOHEHTOB MaTeMaTHYeCKoro oOpa3oBaHHs, HeoOxomumas s
PUOOPETEHHUS] KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE U MPAKTUICCKHA 3HAYMMBIX YMEHHUH, (DOPMHUPOBAHUS SI3bIKA OTHCAHSI
OOBEKTOB OKPYKAIOMIETO MHpA, UIS Pa3BUTHA IPOCTPAHCTBEHHOTO BOOOpPaKEHUS W WHTYHUIMH, MaTeMaTHYeCKOU
KYJNBTYPHI, IJISI SCTETUYECKOTO BOCIHTAHHS ydalluXcs. V3ydeHHWe reoMeTphd BHOCUT BKJIAJ B Pa3BUTHE JOTHYECKOTO
MBIIIUICHUS, B (JOPMHUPOBAHUE ITOHATHUS TOKA3aTCIBCTBA.

Dnemenmol n102UKU, KOMOUHAMOPUKU, CMAMUCIMUKU U MEOPUU 6€POAMHOCMEl] CTAHOBATCA 00S3aTEIbHBIM
KOMITOHEHTOM IIKOJILHOTO 00pa3oBaHMs, YCHWJIMBAIOLUIMM €ro INPHKIAJHOE M MPAKTUYECKOe 3HaueHHe. DTOT MaTepHal
HEoOXoaMM, TIpexJe Bcero, it (GOpPMUPOBAHUS (YHKIMOHAIBHOW TPaMOTHOCTH — YMEHHH BOCIPUHHMAaTh W
aHAJIM3UPOBaTh WHPOPMAINIO, MPEACTABICHHYIO B Pa3lMYHBIX (OpMax, NOHMMAaTh BEPOSTHOCTHBIN XapakTep MHOTHX
peaJbHBIX 3aBUCHMOCTEH, IPOM3BOAWTH NPOCTEHININE BEPOSTHOCTHBIE pacyeThl. [I3yueHwe OCHOB KOMOMHATOPUKH
MIO3BOJIUT Y4aIleMyCsl OCYHIECTBISTh PacCMOTPEHHE CilydaeB, nepeGop M MOACYET 4Yuclia BapHaHTOB, B TOM YHCIE B
MIPOCTEHIINX MPUKIATHBIX 3a7a4ax.

[Tpn u3ydeHnn CTaTUCTHKN M TEOPUH BEPOSITHOCTEH 000TaIatoTCsl IPECTABICHHS O COBPEMEHHON KapTHHE MUPA U
METOJaX €ro WCCIEHAOBaHus, (opMupyeTrcs IMOHHMAaHWE pPOJIHM CTATUCTHKH KaK HMCTOYHHKA COIMAJbHO 3HAYNMOM
nHGOPMALINH U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITIIJICHHSI.

Taxum 06pa30M, B XO0A€ OCBOCHUS COACPIKAHUA KypCa yHalluecCd noJ1y4atoT BO3MOXKHOCTD:

O  Pa3BUTH NPEACTABICHUS O YHCIE U POJM BHIUMCIICHUH B YEIOBEUECKOI MpaKTHUKe; CPOPMUPOBATH MPAKTHIECKHE
HABbIKW BBINOJIHEHUSI YCTHBIX, NHUCBMEHHBIX, MHCTPYMEHTAJIbHBIX BBIUHUCICHUM, pPa3BUTh BBIYUCIUTEIIBHYIO

KYyJIbTYypY,

@) OBJIaJICTh CUMBOJIMYCCKUM SA3BIKOM aﬂre6pLI, BI)Ipa6OTaTB Q)OpMaHLHO'Ol'IepaTI/IBHLIG aHFC6paI/I‘JGCKI/I€ YMEHUA U
HAYYUTbCA HPUMCHATDH UX K PCIICHUIO MATEMATUYCCKUX U HEMATEMATUYCCKUX 3a/1a4;

O M3YYHTH CBOMCTBA M rpadMKy 3JIEMEHTAPHBIX (PYHKINH, HAYYUThCS UCIIOIB30BaTh (PYHKIMOHAIBHO-TpaduIecKue



NpEeACTaBJICHUA AJId OIIMCAHUA U aHaJIu3a peaibHbIX 3aBPICPIMOCTeI7[;

O  pa3BUTH MPOCTPAHCTBEHHBIC MPEACTABICHUSI W N300pa3UTEIbHBIC YMEHHS, OCBOMTH OCHOBHBIE (DAKTBI I METOIBI
IUTAHUMETPHH, TIO3HAKOMHTECS C MIPOCTEHIINMH IPOCTPAHCTBEHHBIMHU TE€JIAMH M X CBOIICTBaMU;

O TOJIyYUTh NMPEICTABJICHHUS O CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B PEAJTBHOM MHPE M O Pa3IMYHBIX CIIOcO0ax WX
n3y4eHusi, 00 0COOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;

O  Pa3BUTH JIOTHYECKOE MBIIUICHHE U PeUb — YMEHHS JIOTHIECKH 00OCHOBBIBATH CY)KICHUS, TIPOBOJUTH HECIIOXKHBIC
CHCTEMAaTH3aliy, IPUBOANUTH MNPUMEPHl M KOHTPIPHUMEPHI, HCIIOIB30BaTh pA3IWIHBIC SI3BIKH MAaTEMaTHKH
(cloBeCHBIN, CHMBOJIMYECKHH, Trpaduyeckuil) uis WUIIOCTpaluy, WHTEpHpeTaly, apryMeHTalud u
JI0Ka3aTeNbCTBA;

@) C(l)OpMI/IpOBaTL MMpeACTaBJICHUSA 00 HN3y4aCMbIX TIOHATHAX HW MCTOJAaX Kak Ba)KHEHUIIIHX CpCaAcCTBax
MaTeMaTU4€CKOro MoACIMpOBaHrs PCAJIbHBIX MMPOLECCOB U SIBJICHUIA.

TPEBOBAHIA K YPOBHIO IIOJI'OTOBKH BBIITYCKHHNKOB

B pe3yJibTare H3yueHHus MATEeMATHKH YYeHHK A0JKeH
3HAMb/NOHUMAM b:
MatemaTuka. Anredpa. I'eomerpusi.

HarypaJubHbie unciaa. JIpodu. PaunoHaabHbie yncsa
BhINyCKHUK Hay4HTCS:
* IOHUMAaTh 0COOCHHOCTH AECATHIHON CHCTEMBI CUUCIICHUS,
* ONEPUPOBATH MOHATHAMH, CBSI3AHHBIMHU C JISTUMOCTBIO HATYPaJIbHBIX YUCEI;
* BBIpa)KaTh YUCIIa B 9KBUBAICHTHBIX (hopMax, BEIOMpasi HauboJiee MOIX0SIIYI0 B 3aBUCUMOCTH OT KOHKPETHON CUTYalIny;
* CPaBHHUBATH U YIOPSIOUYNBATh PAlOHAIbHBIC YHCIIA;
* BBINOJHATh BBIYMCICHHS C pPalMOHAJIBHBIMU YHCJIAMM, COYETasi yCTHbIE W MNHChbMEHHbIE NPUEMBI BBIYHCIICHHH,
MPUMEHEHUE KaJbKYJIsATOPa;
* HCIIONIb30BaTh IOHATHA M YMEHHS, CBS3aHHBIC C IPONOPUHOHAIBHOCTBIO BEIWYHH, NMPOIEHTAMH, B XOJC PEIICHHS
MaTeMaTHYeCKHX 3aJa4 1 3a/1a9 U3 CMEKHBIX IIPEIMETOB, BBITOIHITH HECIOKHBIC TPAKTHUECKUE PAaCUETHI.
Buinycknux nonyuum 603M0icHOCHb:
* NO3HAKOMUMbBCA ¢ NOSUYUOHHBIMU CUCTIEMAMU CUUCTIEHUS C OCHOBAHUAMY, omaudHbimu om 10;
* Yyenybums u pazeums npeocmagieHus 0 HAMmypaIbHblX YUCIAX U CBOUCEAX OeUMOCHU,
* HAYYUMbCA UCNONL306AMb NPUEMBL, DAYUOHATUSUPYIOWUE GbIYUCIEHUS, NPUOOPeCmuU NPUSbIYKY KOHMPOIUPOBAMb
BbIYUCTICHUS, 8bIOUPASI NOOX0OAWUL 01 CUMYayuu cnocoo.
HeiicTBUTe/ILHBIE YHCIA
BhoINyCKHHUK HAYYUTCS .
* HCIIOJIb30BaTh HAYAJILHBIC IPEICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEI;
* ONIEPUPOBATH MOHATHEM KBaJ[PaTHOTO KOPHS, IPUMEHSATh €TI0 B BEIYMCIICHHSIX.
Buinycknuk nonyuum 03moicHoCmb:
* paszeumv npeoCmasieHue O Yucie U YUCIO0BLIX CUCMEMAX OM HAMYPAIbHLIX 00 OeUCMBUMENbHbIX YUCeN, O pOoJu
BbIUUCTCHUL 8 NPAKMUKE,
* pazeums u yenyoums 3Hanus 0 0eCAMUYHOU 3aNUc OelCmeumenbHslX yucel (nepuoouyeckue u Henepuoouieckue opoou).
HN3mepenus, npudauzkeHusl, OLeHKH
BbINTycKHUK HAay4YHTCS:
* HUCIMIONIb30BaTh B XOJE PEUICHHUS 3a7ad dJIeMEHTapHBIC IPEACTAaBIICHUS, CBS3aHHBIC C NMPHUOMKEHHBIMH 3HAYCHUSIMH
BEJINYHMH.
Buinycknuk nonyuum 03moicHoCcmy.:
* NOHAMb, YMO YUCIO0Gble OAHHble, KOMOPble UCNOAb3YIOMCA 015 XAPAKMepucmuku 00beKmos OKpydcanuezo Mmupa,
AGNAIOMCA  NPEUMYUJECTNBEHHO NPUOTUNHCEHHBIMU, HMO NO  3ANUCU NPUOTUNCEHHBIX 3HAYEHULl, COOEPHCAUUXCA 8
UHDOPMAYUOHHBIX UCOYHUKAX, MOHCHO CYOUMb O NOSPEUHOCHIU NPUOTUIHCEHUL,
* NOHAMb, YMO NOSPEUWHOCb PE3VILIMAMA BbIYUCTEHUL OONINCHA ObIMb COUBMEPUMA C NOSPEUHOCBIO UCXOOHBIX OAHHDBIX.
Anredpauyeckue BbIpa:KeHUs!
BbINTycKHUK HAay4YHTCS:
* OIEPUPOBAThH MOHATHSIMHU «TOXJIECTBO», «TOXKIECTBEHHOE IIPEe0O0pa3oBaHMey, peliaTh 3a1aqu, cojepKamune OyKBeHHbIE
JlaHHBIe; paboTaTh ¢ (OpMyJIaMH;
* BBITTOJIHATH MPe00pa30BaHusl BEIPAXKESHUH, COIEPKAIINX CTETICHU C [EJIBIMH OKA3aTeIsIMU U KBaJIpaTHBIE KOPHH;
* BBINOJHATh TOX/IECTBEHHbIE NPEOOpa30BaHMsl PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MpaBHI JCUCTBUH Haj
MHOTOWICHAMH U aJredpandecKuMu JpoosMu;
* BBIMOJIHATH Pa3JI0KEHUE MHOTOUWIEHOB Ha MHOYKHTEIIH.
BbulnycKHUK ROIYYUM 803MOICHOCHb HAYHUMbCA.!
* GLINOIHAMb MHO20ULA206blE NPeoOPA306ANHUA DAYUOHALLHBIX BbIPANCEHUN, NPUMEHSA WUPOKUU Habop cnocobos u
npuémos;
* NPUMEHAMb MOJICOeCmEeHHble NPeodpa308aHusi 0N peuleHus 3a0ay U3 pasiuyHblX pazoenoe Kypca (Hanpumep, O
HAX02ICOeHUs. HAUDONbULE20/HAUMEHBIUUE20 3HAYEHUS 8bIPAIICCHUS).




YpaBHeHnust

BhINYCKHUK Hay4HTCS:

* peuaTh OCHOBHBIE BHUBI PAlMOHAIBHBIX ypPAaBHEHUH C OJIHOM NEPEeMEHHOW, CHUCTEMbl JIBYX YPaBHEHHUM C JBYyMs
NEpPEMEHHBIMH;

* IOHUMAaTh ypaBHEHHUE KaK BaXKHEHIIIYI0 MAaTEMaTHYECKYIO MOJETb Ul ONMCAHUS U U3YUYCHUS pa3HOOOpa3HBIX PEalbHBIX
CHUTYaIlW, pelIaTh TEKCTOBBIC 3a/[auyl aNreOpandeckuM METOAOM;

* IPUMEHATH rpaUIeCKNe MPEACTaBICHNS I UCCICIOBAaHNS YPaBHEHNUIH, HCCIIEIOBAHNS U PEIICHNUS CHCTEM YPaBHEHHH C
JIByMs IEPEMEHHBIMHU.

Buinycknuk nonyyum 603mM04CHOCHb .

* 061a0emb CHEeYUANbHLIMU NPUEMAMU Delenuss YPAGHeHUll U CUCmeM YPAGHeHUll; Y6epenHo NpUMeHAmb annapam
ypasHenuii O pewenus: pasHooopasHbIX 3a0ay U3 MAMEMAmMUKU, CMENCHbIX NPeOMemos, nPaKmuKi,

* npumenamuv zpagpuueckue npeodcmasnenus Olia UCCIe008aHUsA YPAGHEH UL, CUCeM YPAGHEHUU, CO0epiIcauux OyKeentbvle
K03 uyuenmol.

HepagencrBa

BhIyCKHUK HAY4YUTCSL:

* IOHUMATh U NPHUMEHATh TEPMUHOJNOTHIO M CHMBOJIHMKY, CBA3aHHBIE C OTHOLIEHHEM HEPAaBEHCTBA, CBOMCTBA YHCIIOBBIX
HEPaBEHCTB;

* pelaTh JMHEWHbIE HEPABEHCTBA C OJAHOM NEPEMEHHON M MX CHCTEMBI; pellaTh KBaJIpaTHbIE HEPABEHCTBA C ONOPOMl Ha
rpaduaecKue npeCTaBICHIS;

* IPUMEHSATH allapaT HEPABEHCTB JUIS PELleHUs 3a7ay U3 pa3IMIHbIX Pa3IesIoB Kypca.

Buinycknux nonyyum 603MOiCHOCHb HAYYUMbCA.

* pasHOOOPA3HBIM NpUEMAM OOKA3AMENLCMEA HEPABEHCMS, YBEPEHHO NPUMEHAMb Annapam HepageHcmes O peuleHus
PA3HO0OPA3HBIX MAMEMAMUYECKUX 3a0a4 U 3a0a4 U3 CMENCHbIX NPEOMEMO8, NPAKMUKU,

* npumenamv epaguueckue NpeoCmasieHus 0N UCCIe008AHUA HEPABEHCNE, CUCMeM HEePABEHCMSE, COO0ePICAUUX
byKeenHble Ko Puyuermoi.

OcHoBHble noHATHSA. YHCI0BbIe QyHKIUHM

BhINyCKHUK Hay4HTCS:

* IOHUMATh U MCIOJIB30BaTh (QYHKIMOHAIBHBIE MOHATHS U A3bIK (TEPMHUHBI, CHMBOJIHYECKHE 0003HAUCHHS);

* CTPOWTH IpadMKH IIEMEHTAPHBIX (PYHKINI; HCCIIeI0BAaTh CBOMCTBA YHCIIOBBIX (DYHKIUI HA OCHOBE U3YUCHUS ITOBEICHUS
UX TpapHUKOB;

* TIOHMMAaTh (QYHKIHUIO KaK BaKHEUIIYI0O MaTeMaTHYECKyI0 MOJIEINb JJIsl OMMCAHUsI NPOLIECCOB M SIBJICHUH OKpPYKaroLIEero
MHUpa, TPUMEHITh (YHKIMOHANBHBIM SI3BIK JUISi ONMCAHUS M MCCIEAOBAHUS 3aBUCHMOCTEH MeXIy (U3HYECKUMU
BEJTMYHHAMHU.

Bulnycknuk nonyuum 603MoACHOCHIb HAVYUINDCA.:

* NPOBOOUMD UCCTIEO0BAHUS, CEAZAHHBIE C U3YYEHUEM CE0UICME QYHKYULL, 8 MOM HUCIe C UCNONb308aHUEeM KOMNbIOMEPA, HA
OCHOBe 2paghuKo6 U3yUeHHbIX (QYHKYU cmpoums 0Ooree CRodCHble 2paguru (KYCOUHO-3a0aHHble, C «BbIKOIOMbBIMUY
moukamu u m. n.);

* UCNONBL306AMb (PYHKYUOHALHBIE NPEOCMABIeHUs U CGOUCMEA YHKYUU ONsl peueHuss Mamemamuieckux 3a0aq u3
PAa3IUUHbIX PA30€e108 Kypcd.

YmncioBble NOCIAEI0BATEIbHOCTH

BbINyCKHUK HAy4HTCS !

* IOHUMATh U UCIIOJIB30BATh A3BIK MOCIEA0BATEIFHOCTEH (TEPMHUHBL, CHMBOIHYECKHE 0003HAUCHHS);

* IPUMEHATH (POPMYJIbI, CBS3aHHbIE C apUPMETHYECKOH U TeOMETPHUYECKO mporpeccueil, u ammapar, cOpMUPOBaHHBII
IIPU U3YyYCHHUH APYTHX Pa3[esioB Kypca, K peIIeHHIO 3a/a4, B TOM YHCJIe ¢ KOHTEKCTOM U3 PealbHON XKU3HU.

Bulnycknuk noayuum 603MoACHOCHIb HAVYUINLCA

* peuwiams KOMOUHUPOBAHHBIE 3a40aUU ¢ NPUMEHEHUEeM POPMYIL N-20 UleHA U CYMMbL NeP8bIX N YIeHO8 apudmemuyeckou u
2e0MempuiecKoll npoepeccull, RPUMEHsS NPu JMOM annapam ypasHeHUll U HepaseHcms,

* NOHUMAMb APUDMEMUUECKVIO U 2e0OMEMPULECKYIO NPOSPECCUIO0 KAK (QYHKYUU HAMYPATLHO20 APSYMEHMA; CEA3bi6AaMmb
apugmemuieckyio npocpeccuio ¢ IUHEUHbLIM POCIOM, 2EOMEMPUYECKYIO — C IKCNOHEHYUATbHBIM POCHIOM.

OnncareqbHas CTAaTHCTHKA

BEbINTyCcKHUK HAyYHTCSI NCTIOJIB30BATh ITPOCTEHIIINE CIIOCOOBI IPECTABICHNS M aHATIN3a CTATHCTHIECKNX JAaHHBIX.
Buinycknux _noayuum 603modcnocms npuobpecmu nepeoHaAuAIbHbIN ONbIM Op2aHUu3ayuy coopa OauHbIX NPU NPOoGedeHUU
onpoca 00WecmeeHH020 MHEHUs, OCYWeCMEIAmMb UX AHANU3, NPeOCMABIamb pe3Vibmamsl Onpocda 8 eude mabauybl,
ouazpammol.

Cayuaiinble COOBITUSI U BEPOSATHOCTh

BEINYCKHUK HayYNUTCSI HAXOAWTH OTHOCUTEIBHYIO YaCTOTY M BEPOATHOCTH CIIYYaiHOTO COOBITHSL.

BblnycKHUK _NOAVYUM  B03MO*CHOCTb NPUOOpECcU ONbIM NPO8edeHUs CAYUAUHbIX IKCNEPUMEHMO8, 6 MOM yucie ¢
NOMOWbI0 KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMEPRPEMAayuL ux pe3yibmamos.

Kom0unaropuka

BbInycKkHUK Hay4YuTCs periaTh KOMOMHATOPHBIC 3aJa4y Ha HaXOXJICHHUE YKcia 00bEeKTOB MM KOMOMHAINH.

Beinycknux nomyuum 603mo#cHOCHb HAYYUMbCS HEKOMOPBIM CREYUATbHBIM NPUEMAM PeUeHUst KOMOUHAMOPHBIX 3a0aY.
Haznaonan zeomempusn

Buinycknux nayuumes:

* PACNO3HABAMb HA HEePMeNCAXx, PUCYHKAX, MOOEIAX U 8 OKpYICarwem Mupe NiocKue U HnpoCcmpaHCmEeHHble
2ceomempuyeckue Queypul,




* pacnoznagamu paseépPmKU Kyoa, nPamoy201bHO20 NApalielenunedd, NPasuibHoU NUPamuobl, YUIUHOPA U KOHYCd,

* cmpoume pazeeépmKu Kyoa u nPAMOY20ibHO20 NApaiieienuneoaq,

* onpeoensms no JUHEUHbIM PA3MEPAM PA36EPMKU QuIypbl TUHeliHble pazmepsbl Camoll uaypel u Ha0bopom;

* BBLIYUCTAMY 00BEM NPAMOY2ONLHO20 NApANIeenuneoa.

Boinycknuk nonyuum 03moicHoCHb:

* HAYUUMbCA GLIYUCIAMb 00BEMbL NPOCMPAHCMBEEHHbIX 2€0MEMPUUECKUX @uayp, COCMABIEHHbIX U3 NPAMOY20bHbIX
napanienenunecos;

* yenyoumo u pazeums npeoCcmagienus 0 NPOCMPAHCMEEHHbIX 2e0MEMPULECKUX Quaypax;

* HAYYUMbCSL NPUMEHSMb NOHAMUE PA36EPMKU 0151 bINOIHEHUSL NPAKMUYECKUX PACHEMO8.

Teomempuueckue guzypuoi

Buinycknux nayyumecs:

* NONIL308AMBCS AZLIKOM 2e0Mempuu Ojisk ONUCAHUS NPEOMENO8 OKPYICAIOWe20 MUPA U UX G3AUMHO20 PACHOIONHCEHUSL,

* pacno3HaBaTh M M300paXkaTh Ha YepTeKax M PUCYHKaX reoMeTpUIecKre (GUrypbl U UX KOH(Urypauuu;

* HaXOJUTh 3HAUCHUS JUTUH JIMHCWHBIX 3JICMEHTOB (DPUTYp U UX OTHOIICHHUS, TPayCHYIO Mepy yriioB oT 0° 1o 180°,
MIPUMEHSIS OTIPEJIeNICHNS], CBOWCTBA M PU3HAKK (DUTI'YDP U UX DJIEMEHTOB, OTHOIIEHUS GUTYp (paBEeHCTBO, Hogodue,
CHMMETPHH, TIOBOPOT, MapaJUICIbHBII IEPEHOC);

* ONIEPUPOBATH C HAYATHHBIMHU MOHATHAMH TPUTOHOMETPHUH U BHIIIOJHATH 3JIEMEHTAPHbIC ONepauy Hax QyHKIHIMHI
YTJIOB;

* pemIaTh 3a7a4y Ha JOKA3aTeIbCTBO, ONMPAsACh HA U3yUCHHBIC CBOWCTBA (PUTI'YP M OTHOLICHUH MEXTy HUIMHU W TIPUMEHSIS
N3y4YECHHBIC METO/IBI JOKA3aTENIbCTB;

* pelIaTh HECIOXKHBIC 3a/1a4M HA TIOCTPOCHHUE, IIPUMEHSSI OCHOBHBIE aITOPUTMBI IOCTPOSHHMS C IOMOIIBIO IIUPKYJIS U
JIMHENKH;

* peuraTth MpocTeiine mIaHMMEeTPUIEeCKUE 3a1a41 B IPOCTPAHCTBE.

Boinycknux nonyuum 603mogicnocms:

* ognademv MemoOaMu peuleHuss 3a0ay HA 6bIYUCIeHUs U O00KA3amenbCmea. MemoooM Om NPOMUEHO20, MemoooM
no000Us, MemoOOM nepebopa Bapuanmos U MemooOM 2eOMEeMPULECKUX MeCI MOYeK;

* npuobpecmu Onvim NPUMEHEHUs ANeOPaUYecKo20 U MPUSOHOMEMPULECKO20 annapama u uoel 08UICeHUs. NPU peuenuu
2e0MempuiecKux 3a0ay,

* 0g1ademsv MpaouyUOHHOU CXeMOU peuleHus: 3a0ay Ha NOCMPOeHUe ¢ NOMOWLIO YUPKYIA U TUHEUKU: AHAU3, ROCMpPOeHue,
00KA3aAMenbCmseo U Uccie008aHue;

* HAYUUMbCA peuwams 3a0ayu Ha NOCMPOeHUe MEMOOOM 2e0MEMPULECKO20 MECMA MOYeK U MemoOOM NO00DUs,

* npuobpecmu ONbIM UCCIEO08ANUSA CEOUCNE NIAHUMEMPUYECKUX PUSYD C NOMOWBIO KOMIBIOMEPHBIX NPOSPAMM,

* npuobpecmu Onvim GbINOAHEHU NPOeKmMos no memam «l eomempuueckue npeobpazo8anus HA NIOCKOCHUY,
«Ilocmpoenue ompesxoe no gopmyney.

H3mepenue zeomempuueckux 6eiuiun

Buinycknux nayuumes:

* UCNONB308AMb CEOUCMEA USMEPEHUs ONUH, NIoWadell U y2no8 npu pewenuu 3a0ay Ha HaxoxcoeHue ONUHbL ompesKd,
ONIUHBL OKPYICHOCMU, ONUHBL QYU OKPYHCHOCHU, 2PAOYCHOU Mepbl Yead,

* BLIYUCTAMD NAOWAOU MPEY2OTLHUKOS, NPAMOY2OJbHUKOS, NAPANLEN0ZPAMMO8, MPpaneyuil, Kpy2os u CeKmopos,

* BLIYUCTIAMY OIUHY OKPYICHOCIU, OTUHY OyeU OKPYHCHOCIU,

* BbIYUCAAMb ONUHbL TUHEUHBIX MEMEHMOo8 ueyp U ux yaivl, UCHOIb3YS POpMYabl ONUHBL OKPYHCHOCMU U ONUHbBL OyeU
OKpYACHOCIU, hopmyabl naowael ueyp,

* pewiams 3a0ayu HA O0OKA3AMeNbCHE0 C UCNOIb308AHUEM DOPMYN ONUHbL OKPYICHOCMU U ONUHBL OyeU OKPYICHOCMU,
dopmyn nrowadeii ueyp;

* pewams npaKxmuyeckue 3a0adl, Ces3AHHbLE C HAXONCOCHUEM 2eOMEMPUYECKUX BEIUYUH (UCHONb3YSL NPU HE0OX00UMOCU
CHPABOYHUKU U MeXHUYeCKUue cpeoCcmaea,).

Boinycknux noayuum 603mMoicHoCmb HAYYUMbCAL:

* GLIYUCTAMb NIOWAOU PUSYD, COCMABTIEHHBIX U3 08YX UU DONee NPSMOY2ONbHUKOS, NAPALIEN0ZPAMMO8, MPeEY20IbHUKOE,
Kpyea u cekmopa,

* BLIYUCTAMD NAOWAOU MHOLOY2OJIbHUKOS, UCNONb3YS OMHOWEHUSI PAGHOBEIUKOCIUL U PAGHOCOCMABIEHHOCU,

* NPUMEHAMb aneedpaudeckull U MmpUOHOMEMpPUYecKUll annapam u uoeu OBUNCEHUs NPU peueHuU 3a0ay Ha 8blHUCIeHUe
naowaoel MHO20Y201bHUKOS.

Koopounamut

Buinycknux nayyumecs:

* BEIYHCIIATH JUIMHY OTpe3Ka IT0 KOOPIMHATAaM €r'0 KOHIIOB; BEIYUCIISITH KOOPANHATHI CEPEMHBI OTPE3Ka;

* UCIIOJIb30BaTh KOOPJUHATHBIA METOJ /ISl U3YUEHHUS] CBOCTB MPSMBIX U OKPY>KHOCTEH.

BblnYCKHUK ROIVYUM 8O3MONCHOCHIb:

* 081a0emb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha 8bIYUCTEHU U OOKA3AMENbCMEd,

* npuobpecmu OnviM UCHONL306AHUS KOMNLIOMEPHLIX NPOSPAMM Ol AHANU3A HYACHHBIX CIYYdes 63AUMHO20
PACRONOIACEHUSL OKPYIHCHOCHEL U NPSMbIX

* npuobpecmu onvim GbLINOIHEHUS. NPOEKMO8 Ha memy «lIpumenenue KOOPOUHAMHO20 Memoda Npu peuleHuu 3a0ay Ha
BbIUUCTCHUS U OOKA3AMENLCIBAN.

[Iporpamma 371eKTHBHOTO Kypca COAEPKHT TPH MOJLYJIS:



«Anzeopan(1 u 2 u.), «I'eomempusn»(lu 2 vacmu), «Peanvnas mamemamuxay.

B moayie «Aaredpa» oTpabaThIBarOTCS HaBBIKU perieHus anredpandecknx 3amanuit 1 wactu KMM OI'D. DT0
3aJ[aHusl C BBIOOPOM OJTHOTO OTBETA M3 YEThIPEX MPEAJI0KEHHBIX BApHAHTOB, C KPATKUM OTBETOM M Ha COOTHECEHHE,
C 3amuChi0 pemieHus. B 3ToM Oioke HpoBepsieTCss BIAJACHHE OCHOBHBIMH QITOPUTMaMH, 3HAHHE W T[OHUMAaHUE
KJIFOUEBBIX JIEMEHTOB COJEPKAHUS (MATEMATUYECKUX IMOHATHH, WX CBOWCTB, IPUEMOB PEIICHHS 3a]a4 U Mp.), yMEHHE
MOJIb30BATHCS MATEMATHYCCKOMN 3aMKChI0, IPUMCHSTh 3HAHUS K PEHICHHUI0 MAaTEeMAaTHYEeCKUX 3a7ad, HE CBOJIIIUECS K
MPSIMOMY TMPHUMEHCHHIO arOPUTMA.

3agaHus 2 4acTu HampaBJICHBI Ha MPOBEPKY BJIAJACHUA MAaTCpHUAJIOM Ha NOBBINICHHOM YPOBHE. Hx Ha3HaueHue —

nuddepeHIpoBaTh XOPOIIO YCIEBAIINX IKOJIBHUKOB MO YPOBHSIM MOATOTOBKH, BBISIBUTH HAaHOOJIEE MOATOTOBICHHYIO
YaCTh BBITYCKHUKOB, COCTABISIFOIIYIO MOTCHI[MAIbHBIA KOHTHHICHT MPOQUIBHBIX KIACCOB. ODTH YacTU COJCPIKAT 3aJaHuUs
MOBBILIEHHOTO YPOBHS CJIOXKHOCTH, KOTOpPbIC HAMpPAaBJICHbI HA MPOBEPKY TAKUX KAYeCTB MAaTEMATHYECKOH MOATOTOBKH
BBIITYCKHUKOB, KaK:

- YBEpPEHHOE BIajicHHUEC (HOPMATLHO-ONEPATUBHBIM aNreOpanuecKUM armnapaToM;

- YMCHHE PCIIUTh TUIAHUMETPUUCCKYIO 3a7ady, MPUMEHsSSA pa3IMYHbIC TCOPSTUICCKHUE 3HAHHS Kypca FreOMETpPHUH;

- YMCHHE PCIIUTh KOMIUICKCHYIO 3aady, BKIIOYAIONIYI0 B ce0s 3HAHUS W3 Pa3HBIX TEM Kypca;

- YMCHHME MaTEeMaTHYECKHA IPaMOTHO M SICHO 3allHCaTh PELICHHE, MPUBOAS MPH 3TOM HEOOXOMMBIC MOSCHCHUS U

000CHOBaHUS,

- BJIaJICHUC NIUPOKUM CHCKTPOM IIPUEMOB U CIIoco00B paCCYX(HeHHﬁ.

Monyab «I'eomeTpus» comepxur reomerpmueckue 3agadu 1 gactu KM OI'D3. B 3ToM OioKe MOBTOPSIOTCS
OCHOBHBIE I€OMETPUYECKHIE CBEJICHUS, U 0TPa0aThIBAETCSl HABBIK PEIICHHS T€OMETPHYECKUX 33/1a4.

3ajaHus yYacTH 2 HamlpaBleHbl Ha IPOBEPKY YMEHHUS pellaTh IIAaHHUMETPUUECKyl0 3afady, NPHUMEHAS pas3/IndHbIe

TCOPECTUUYCCKUE 3HAHUA KypCa IrCOMCTPUU; YMCHUA MAaTEMATHUICCKU I'PaAaMOTHO U SICHO 3allMCbIBAaTh PCIICHUEC, IIPUBOAA IIPU

3TOM HEOOXOANMBIE MOSCHEHHUSI 1 000CHOBAHMS; BIIaICHUE IIUPOKHUM CIIEKTPOM MPHEMOB H CTIIOCOO0B PACCYKICHHUI.
Mopyas «PeanbHas MateMaTuka» coiepxut 3agaun 1 yactu KM OI'D. IlpakTHKO-OpHEHTHUPOBAHHBIE 3aJaHUS
MOJYEPKUBAIOT BAXXHOCTh OCBOCHMS TAaKMX MaTeMaTHYECKUX KOMIICTEHIMH, KaKk yMEHHE NPHUMEHSTh 3aJaHus B

HpaKTquCKOﬁ JKU3HHM M B CMEXKHBIX 00J1aCTsIX.

Copaep:xaHue POrpaMMbl JJIEKTHBHOTO Kypca

Ne Ha3zpanue (TeMbl) Moay.JIs1 KounuectBo
4acoB
1. Anrebparndeckue 3aJaHus 0a30BOTO YPOBHS 6
2. I'eomerpuueckue 3amaun 6a30BOT0 yPOBHS 3
3. PeanpHas MmaremaTrka 4
4. 3a1aHNs TOBBIIEHHOTO YPOBHS CIIOKHOCTH 4
OO0111e€ KOINIECTBO YaCOB 17

Monyasb 1. Anzedbpauueckue 3a0anusn 6a306020 ypoeHsi.
Benenue: menb U coaepKaHUE NMEKTUBHOTO Kypca, GopMbl KOHTpossi. OOBIKHOBEHHBIC U JECATUYHBIC TPOOH.
CranpaptHeiid Bua yncia. OKpyricHue U CpaBHEHUE Yucel. bykBeHHbIC BhIpakeHUs. (OO01acTh MOMYCTUMBIX 3HAYCHHU.

CDOpMyJ'IBI. Crerens ¢ LOCJIBIM IIOKAa3aTCJICM. MHOTrO0o4JIeHBI. Hpeo6pa3OBaHMe BLIpa)KGHHﬁ. PasnoxxeHne MHOTO4YICHOB Ha



MHOXuTeau. AnreOpanmdeckue apodu. CokpamieHue ainreOpandeckux apobei. [IpeoOpazoBaHus —panHoOHaIbHBIX
BeIpakeHuil. KBanparHeie kopHu. JIMHEWHbIE W KBaapaTHble ypaBHeHUWs . CHucTeMbl ypaBHeHWH. HepaBeHcTBa ¢ OfHOMN
MEpEeMEHHON W CHCTEMBI HEpaBEHCTB. PemieHme KBaApaTHBIX HEpaBeHCTB. llOCIIeZOBAaTENIFHOCTH W TPOTPECCHH.
PexyppenTtHbie hopmyIibl. 3aauu, peniacMble C TTOMOIIBIO TPOTPECCHH.

Uucna Ha koopauHaTHOW mnpsiMoil. IlpencraBieHue pelieHWi HEPaBEHCTB M HUX CUCTEM Ha KOOPAMHATHOM MPSIMOM.
Oynkunu 1 rpadukun. OcCOOEHHOCTH pacIONOKEHHsS B KOOPAMHATHOW IIOCKOCTH TpaduKOB HEKOTOPHIX (GYHKIHH B

3aBUCUMOCTH OT 3HAYCHHUA NapaMETPOB, BXOAAIINX B q)OpMyJ'ILI. 3aBUCHUMOCTh MECXKIY BCJINYMHAMU.

Moayasb 2. I'eomempuueckue 3a0auu 6a306020 ypoeHs.
TpeyroiibHUKK,  YETHIPEXYrONbHUKH.  PaBEHCTBO  TPEYrojbHUKOB,  nomobue.  DOpMysibl  IJIOIIAIH.

ITponoprmonaneHeie 0Tpe3kH. OKPYKHOCTH. YTIIBI: BIIMCAHHBIE U IIEHTPAJIbHBIE.

Moayasb 3. Peanvnas mamemamuxa.
[Ipouentrl. CocTaBlieHHE MAaTeMaTUYECKOW MOJIENH MO YCIOBHUIO 3a7aud. TeKCTOBbIE 3aJaud Ha MPAaKTHUYECKUU pacyer.
YreHue rpad)ikoB U AUarpamMm. DJIEMEHTbI KOMOMHATOPUKH, CTATUCTUKU U TCOPHUU BEPOATHOCTEU. BhIpaKeHUE BEITHYMHEI

n3 GOpMyJIbL.

3aoanun noeviuienn020 YPOGHA CONCHOCIU.

ITpeoOpa3oBanus anreOpandecKuX BBIPAKECHUH. YPaBHEHHs, HEPAaBEHCTBA, CHCTEMBI. lcciienoBanne QYHKIMH U
noctpoenue rpadpuka. Kycouno-3agannsie Gpyakuun. [loctpoenne rpadukoB ¢ MogysneM. 3amadd Ha ABMXKEHHUE. 3a/1aun Ha
cMecH, cIIaBbl. CIIOXKHBIC IPOLEHTHL. 3aa4i Ha COBMECTHYIO paboTy. 3alaHus ¢ MapaMeTpOM: HUCClel0BaHue TPpadUKOB
(GyHKIMH, pelleHre YpaBHEHUI M HEPaBEHCTB C MapaMeTpoM. 3HaKM KOpHEH KBaJpaTHOTrO TpexuieHa. PacrosoxeHue

KOpHe#t KBampaTHoro TpexuieHa. [Tapamerpst @, b, C 1 KOpHH KBapaTHOTO TpeXwicHa. | coMeTpHIeCKre 3a1auu.

Kanennapno—TeMaTuqecxoe IJIAaHUPOBAHUE



Jata npoBeneHus
Ne 3aHsTHS Tema 3anaTus
IIJIaH. ¢axr.
Monayas 1. Anredpanyeckue 3aJaHus 6a30BOro ypoBHs
(6 yacos)
Botuucnenusa (1 uac)
1 OOBIKHOBEHHBIE U JecATHIHbIC Apo0u. CTaHAapTHBIM BUA YHCTA.

Ypaenenus u

Hepagencmea (2 uaca)

2

JIuneiiHble 1 KBaApaTHbIE YpaBHEHHUS.

3

Jlunelinble 1 KBafpaTHBIC HepaBeHCTBA. CHCTEMBI HEPABEHCTB.

Koopounamnasn npamas. I'pagpuku (2 uaca)

4 Uucna Ha KoopauHaTHOU npsaMoi. [IpencraBienue peneHuii HepaBeHCTB U UX
CUCTEM Ha KOOPJUHATHOH IPSMOM.
5 I'padmkn GpyHKUMI 1 UX CBOWCTBA.
Anzebpauueckue evipasxcenus(l uac)
6 MHorounensl. Anredpandeckue Apoodu, creneHu. JJonycTuMble 3HaYeHHS

NIEPEMEHHOM.

Monayas 2. 'eomeTpuyeckue 3a1a4u 0a30BOr0 YPOBHS

(3 yaca)

Iloocuem yznoe(1 uac)

7

TpeyronsHuk. YeTspexyronbHUK. OKpy>KHOCTb.

Inowaou guzyp (1 uac)

8

YetpipexyronbHukH. TpeyronbHuk. OKpy>KHOCTb U KPYT.

Buioop eepnvix ymeepocoenuii(1 uac)

9

TpCHI/IpOBO‘IHLIC 3alaHus.

Mopyas 3. PeanbHasi MaTeMaTHKA

(4 yaca)

I'pagpuku u ouazpammer. Texcmoewie 3a0auu (2 uaca)

10

UreHne rpaKoOB U THarpamMm.

11

TexcroBbie 3a/la4y1 Ha HpaKTI/I'IGCKI/II\/‘I pacyer.

Peanvnan nnanumempusn. Teopus eepoamnocmei (2 uaca)

12 Pemrenue 3anau npakTHYECKOM HAIIPaBIEHHOCTH.
13 OneMeHTHl KOMOMHATOPUKHU M TEOPHH BEPOSITHOCTEH.
Mopayab 1 u 2. 3agaHusi NOBBIILIEHHOTO YPOBHS CJI0KHOCTH
(4 yaca)
14 IIpeobpa3oBanus anredpanyecKux BEIPAKECHUH.
15 TexcToBBIE 3a0a4H.
16 T'eomeTrpuueckue 3agauu.
17 3aKIIIOYUTEIHHOE 3aHATHE.

O:xugaemMble pe3yJibTaThl




[Tnanupyembie pe3yabTaThl 00YUCHHS OTPAKAIOT CIACIYIONIUE YSThIPE KAaTerOPHY IO3HABATEILHON 001acTH:

3HaHue/IOHUMAHHE:
BJIaJICHHE TCPMUHOM; BJIAJCHNC Pa3IMIHBIMHU SKBUBAJICHTHBIMH MPEACTABICHUSMH (HAIIPUMED, YHCIIa); pacro3HaBaHue (Ha
OCHOBE ONpEICICHWI, HW3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX MPEACTABICHHI); HCIOJb30BAHUE Pa3IMIHBIX
MAaTEMAaTHYECKUX SA3BIKOB (CMMBOIMYECKOT0, IPpa)MuIecKoro), epexo/1 OT OAHOTO SI3bIKa K APYroMYy; HHTECPIIPETAIIHUSL.

YMenue npMMEeHHUTDb AJATOPHTM
UCMONb30BaHHe (OPMYINBI KaK alrOpUTMa BBIYHCICHUI; MPUMEHEHHE OCHOBHBIX MpPaBWJI JCUCTBHH C YHCIAMH,
anreOpanyeCcKUMHU BBIPAKCHUSIMU; PEIICHUE OCHOBHBIX THUIIOB YPAaBHCHHUIA, HEPABCHCTB, CUCTEM, 3a/1a4.

YMeHHEe pelIuThL MATEeMATHYECKYIO 32124y
3alaHus, MPHU PEIICHUH KOTOPBIX TpeOyeTcs MpUMEHCHHE (aKTyalHu3alus) CHCTEMbl 3HAHUWI;, MpeoOpa3oBaHHE CBS3CH
MEXIy HU3BECTHBIMHU (haKTaMM; BKIIFOYCHUEC W3BECTHBIX IMOHSATHH, MPHEMOB M CIIOCOOOB DEIICHUS B HOBBIC CBS3H H
OTHOIIICHHS, YMEHHUE PACIIO3HATh CTAHIAAPTHYIO 3a/1a4y B H3MCHEHHOU ()OPMYIIHPOBKE.

IIpuMeHenne 3HAHUN B JKU3HEHHDIX, PeAJbHbIX CHTYALMSIX |
3a7aHust, (pOpMyIHPOBKA KOTOPBIX «00JieueHa» B MPAKTHYECKYIO CHTYAaI[HIO0, 3HAKOMYIO YYalIUMCS U OJH3KYI HX
KU3HEHHOMY OTIBITY.




IINIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUHN HIKOJIBHUKAMM Y'Y/ 110 3ABEPIIEHUN OBYYEHHUSA

JIMYHOCTHBIE CrnenuajbHO- MetanpeametrHbie YY ][
npeaMeTHbie YY ]|
PeryasTuBHbIe Ilo3HaBaTenbHBIE KomMyHUKaTHBHBIE
-[10JIO>KUTENBLHOE --BBITNOJHATh -OTCII€XKHBATH IIETh --aHaJIU3UPOBATh --COTPYAHUYATS C
OTHOIIEHHE K ypoKaM apu(MeTHYeCcKue y4eOHOI JesITeIbHOCTH | YCIOBUE 3a1auu TOBapHUILAMH IIPU
MaTeMaTHKU; JeicTBus, coueras (c omopoil Ha (BBIIENATH YHCIIOBBIE BBINOJIHEHUHY 3aJJaHUI:
-yMEeHME TIpU3HaBaTh YCTHbIE U IHCbMEHHBIE MAapIIPYTHBIE JUCTHI) U | JAHHBIC M LIEJIb — YTO | YCTaHaBIMBATh U
COOCTBEHHBIE MIPUEMBI; HaXOJUTh BHEY4YEOHOM (C OIOpPOH | M3BECTHO, YTO co0uo1aTh
OIINOKY; 3HAYECHUS KOpHS Ha pa3BOpOTHI TpebyeTcst HaliTn); 0ouepéTHOCTh AeicTBUl,
-popmupoBanne HaTypaldbHOM CTENeHu, MPOEKTHON -COIOCTABIIATh CXEMBI U | CPaBHUBATh
LEHHOCTHBIX CTETIeH! C JIeATENIbHOCTH); YCIIOBHSI TEKCTOBBIX MOJIy4ECHHBIE
OpHUEHTAIMH palnoHaIbHBIM -Y4UTHIBATh 3ajay; pe3ybTaThI,
(camoperymsinus, MoKa3aTeseM, OpPUEHTHUPBI, JaHHBIE -yCTaHaBJIMBATh BBICTTYIIIMBATh
CTHUMYJIUPOBaHUE, UCTIONB3YS OpU  y4duTeIeM, Ipu 3aKOHOMEPHOCTH U napTHepa, KOPPEKTHO
JIOCTH)KEHUE U Jp.); HE0OX0AUMOCTH OCBOCHHMHU HOBOTO UCTIONB30BaTh UX MPU €000IIaTh TOBAPHUILLY
-popmupoBanne BBIUUCIIUTEIbHEBIE y4eOHOro MaTepuana; BBITIOJTHEHUH 3a/laHni; | 00 ommbKkax;
MaTeMaTH4eCKOU YCTPOICTBa; -IIPOBEPSTH PE3YyIbTAThl | -OCYIECTBIIATh CUHTE3 | -3a/aBaTh BOIPOCHI C
KOMIIETEHTHOCTU MOJIb30BAThCS OLIEHKOIl  BBIYMCIIEHUI; YHCIOBOTO BBIPAXKEHUS, | LEIbIO MOTyUeHHS
B cdepe MTUYHOCTHBIX W NPUKHAKOH  TPH  -aJeKBAaTHO YCIIOBHS TEKCTOBOM HYXHOH MH(OpMAIIH;
YyA Y BBIITYCKHHUKOB IMPaKTUYCCKUX BOCIIpUHUMATH 3aga4u -OpTraHU30BbLIBATH
OynyT pacueTtax; yKa3aHHs Ha OIIMOKU U | (BOCCTaHOBJICHHE B3aUMOIIPOBEPKY
c(hopMUpPOBaHBI --COCTaBJIATh HCIPABJIATh HAlJICHHBIE | YCIIOBUSA IO PUCYHKY, BBITIOJTHEHHOM PaboThI;
BHYTPCHHAA TO3ULUA 6yKBeHHLIe BBIpAXXCHUA OIINOKH. CXEMC, KpaTKOﬁ -BBICKA3bIBaTh CBOC
oOyuaroIerocs, u bopmyIIbI o  -OLICHHBATh 3aIUCH); MHCHHE TIPU
aCKBaTHaA YCII0BUAM 3aJ1a4, CO6CTBeHHI>Ie ycnexu B -CpaBHUBATb U 06Cy}K}1€HI/II/I 3aJaHus
MOTHBAIMs y4eOHOH  OCYIIECTBIATH B BBIYUCIIUTEIILHON Kiaccu(UIMPOBAThH B chepe
JACATCIBbHOCTH, BBIPAXKCHUAX u JACATCIBbHOCTH, I/I306pa)KeHHI>Ie KOMMYHUKATHUBHBIX Yy
BKJIrO4asa y‘-Ie6HI)Ie u q)opMyﬂax YHUCJIOBBIC -IJIAHUPOBATh 1Iaruv 1o MpeAMEThI U BBIITYCKHUKHU
MO3HABaTEILHbBIE MOJCTaHOBKHU U YCTpPaHEHHIO MPOOEIOB | reoMeTpUYecKHe npuodpeTyT YMEHUSA
MOTHBBI, OpUCHTaAUUA BBIIIOJIHATH (3HaHI/Ie COCTaBa q)Hl"ypr 110 3aJaHHBIM YUYUTHIBATh IIO3UIIUIO
Ha MOpaJIbHbIE HOPMBI ~ COOTBETCTBYIOIHE qucen). KPUTEPHSIM; cobeceHUKa(IIapTHEPC
M UX BBIIIOJIHEHHUE. BBIYHCIICHUS, B cdepe perynsaTuBHBIX | -IOHUMATh TBa), OPraHHU30BBIBATH
OCYIICCTBJIATDH YyA BBIIYCKHUKHU I/IHq)OpMaIII/I}O, u OCYHICCTBJIATDH
IMOJACTaHOBKY OOHOT'O CMOT'YT OBJIaJICTh BCCMU MpCACTAaBJICHHYIO B COTPYAHUYIECTBO )44
BBIPQKEHUSI B JIpyroe; THUIIAMU BUJI€ TEKCTa, CXEMBI, KOOTIEPALIUIO c
BBIpaXaTh W3 (QOPMYNT yU.JCHCTB.HANPABICHH | TaOJUIIBL. YUUTEIIEM 51
OOHY TNIEPEMEHHY IO bIX Ha OpraHu3anuro -BUJCTH aHAJIOTUH U CBEPCTHUKAMU,
4yepe3 OCTAJIbHBIE; cBoeit paboTsl B OY 1 HCIOJIb30BAaTh UX IIPU aJIEKBaTHO
--BBIIIOJIHATH OCHOBHBIC BHC €TI0, BKJIIO4Yas OCBOCHHHU IPUCMOB BOCIIpUHUMATH n
JIeUCTBUS CcO  CHOCOOHOCTh BBIYHCIICHUI]; nepeaBarb
CTENEHAMH C LENbIMU IPUHUMATEL U -KOHCTPYHPOBATh nHpopmanuio,
MOKa3aTeNsIMHU, C COXpaHATh y4eOHYIO TreOMETPHUECKHUE oTobpaXkaTh
MHOTOYJIEHAMH A LEJb U 33134y, ¢buryps! U3 3aaHHBIX MPEIMETHOE
anredpandecKuMu IUTAHUPOBATH €¢ gacTeil; JocTpanBaTh COJIEpXKaHNE U YCIOBUS
JIpO6${MI/I; BBIIIOJIHATH pcaimsanuro, 4acCcThb 10 3aHaHHOﬁ ACATCIBbHOCTHU B
TOXKIECTBEHHbIE KOHTPOJIHMPOBATH U reOMEeTPHUYECKON COOOIICHHUSAX,
npeoOpa3oBaHus OLICHUBATH CBOH (GUrypsI; MBICIEHHO BAYKHEHIINMU
pauOHaJIbHBIX }IeﬁCTBHH, BHOCHTH JCIIUTH KOMIIOHCHTaMH
BBIPAYKEHU; COOTBETCTBYIOIIME TeOMETPUYECKYIO KOTOPBIX SIBIIAFOTCS
--IPUMEHATh CBONCTBA KOPPEKTHUBBI U UX ¢urypy Ha yacTtu; TEKCTHI 3a/1aHUH.
apI/I(bMeTI/I‘-IeCKI/IX BBIIIOJIHCHUEC -COIIOCTaBJIIThH
KBaJpaTOB KOpHEW s nHpOPMAaLHIO,

BBIYUCIICHUS 3HAYCHUI
u peoOpa3oBaHUA
YHUCITIOBBIX BBIPAKCHHH,
COJIepIKAIITIX
KBaJpaTHBIC KOPHH;
--pemiatb  JIMHEHHbIE,
KBaJpaTHBIC YPaBHEHUS
u panvoHaIbHEIE

MIPEJCTaBICHHYIO B
pa3sHBIX BUIAX;
-BBIOMPATH 3aaHNE U3

IPEIJIOKEHHBIX,
OCHOBBIBAsIChb HA CBOUX
MHTEpecax.

B cthepe

Mo3HaBaTeIbHBIX Y VY]]




ypaBHEHHS,
CBOZSIIMECST K HUM,
CHCTEMBI IOBYX
JIMHEWHBIX YpaBHEHHI
" HECJIOXKHBIC
HEJIMHEWHbIE
YpaBHEHHUS;

--pemaTh ~ TEKCTOBBIC
3aJaun
anreOpandecKkuM
METOJIOM,  HPOBOAUTH
otbop peIIeHMiHA,
UCXOAS u3
(hopMyITHPOBKH 3a1a4H;
--OIIPEICTISTh
KOOPJMHATEI TOYKH
IUIOCKOCTH,  CTPOUTH
TOYKH C 3aJaHHBIMHU
KOOPJMHATaAMH;
n300pakaTh
MHO>XECTBO  PELLECHUHN
JIMHEUHOTO

HEpaBEHCTBA;
--HaXOJAUTh  3HAYEHMS
(hyHKIAH, 3aJaHHOM

tdhopmynoit, TabmwIeH,
rpadukom o ed
apryMeHTy; HaXOIHTb
3HAYCHUs  apryMeHTa
10 3HAUCHHUIO QYHKIIHH,
3agaHHOW  TpadUKoOM
WK TaOJINILIEH;
--OIpenessATh CBOICTBA
(hyHKIIH o ee
rpaQuKy; OPUMCHATH
rpadudeckne
NpeCTaBICHUS pH
peLICHHH  ypaBHEHHH,
CHCTEM, HEPABEHCTB;
--OIIMCHIBATh CBOICTBA
U3YYCHHBIX  (YHKIHI,
CTPOUTH UX IpaduKH.

BBIITYCKHUKH Hay4daTcsd

BOCIIPHHUMATH i
aHATM3UPOBATH

COOOIIEHNUS u
Ba)KHEUIIIHEe uX

KOMIIOHEHTBI-TEKCTEHI,
HCIIOJIb30BaTh 3HAKOBO-
CHMBOJINYECKHE

CpenCTBa, B TOM YHCIIE
OBJIAIEBAIOT JIEUCTBUEM
MOJICITUPOBAHHSA, a
TaKxe OTIPOKIM
CHEKTPOM  JIOTHIECKHUX
JIEHCTBUI U OIepaluii,

BKJIFOYast obmue
MPUEMBI petieHus
3a7a4
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[TepeueHpr UCTIONB3yEMbIX YUEOHUKOB M yUeOHBIX TOCOOMIA:

1. Aure6pa, reoMeTpusl, pealibHas MaTeMaThKa: yaeOHo-MeTommdeckoe mocobue. / [ox pex. ®.d. Jvicenko, C.1O.
KymabyxoBa. — PoctoB — Ha [ony, Jlernosn, 2017.
2. AureOpa, reoMeTpus, TCOpUs BEPOATHOCTEH U cTaTHCTHKA: / yaeOHO-MeTomuueckoe mocobue. / Ilox pex. O.O.
JIsicenko, C.10. Kynabyxosa. — PoctoB — Ha Jlony, Jlernon, 2017.
3. A.A. Makcrotud. MartemaTrka-9. YuebHoe ocodue Juis IOATOTOBKH K BBIITYCKHBIM 9K3aMeHaM 3a 9 kiacc u
BCTYITUTEIHFHBIM SK3aMEHaM B JIMIIEH, THMHA3HUH, MaTeMaTnieckue kiaccel. Camapa, 2007.-422c.

A.B. ®@apxos. Tects! o reomerpun 7, 8, 9. Dx3amer, 2015.

Anexcaraposa JI.A. Anrebpa 7, 8, 9. Korrponsasie padotsr. [Ipocsemienne, 2011.
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6. Junaktiuaeckue Matepuansl: Anekcanaposa JI.A. Anrebpa 7, 8, 9.

7 JI.C.AtanacsH u np. «['eomerpus 7 — 9» Yueonuk. M.: [Ipocsemenue, 2011

8 H.B. MenbuukoBa. ['eometpus 7, 8, 9. KonrponbHsie pabotsl. M.: Dk3amen, 2014

9 Makapsrues FO.H. Anre6pa, 7 -9.Tectsl. [Ipocsemenue, 2011

10. Marematuka. 9 knacc. [Togroroska k OI'D. 3aganust ¢ mapaMeTpoM: TEOPHUs, METOIMKA, YIPaKHEHHUS U 3a1aun. |
Mon pen. @.®. JIsicenko, C.1O. Kynabyxosa. — PoctoB — Ha lony, Jlernon, 2017

11. Marematuka. 9 kiacc. OI'D - 2017. Tpenaxep Ui NOATOTOBKY K SK3aMeHYy. Maremartuka. 9 kiacc.
TemaTndueckue TecThl 11 HOAToTOBKHA K OI'D-2015.

12. Maremaruka. 9 knacc. [Toxrotoska k OI'D -2016. YueOHO-TPEHUPOBOUYHBIE TECTHI 110 HOBO# AemoBepcuu / [Toa
pen. ©.@. Jsicenko, C.10. Kynabyxosa. — PoctoB — Ha [lony, Jleruon, 2017

13. Metoaundeckue Matepuainsi: Makaperae FO.H. Anre6pa, 7 -9. Metoanueckoe mocooue Iyl yauTenei.
IIpocsemenue, 2011.

14, H.b. MenbhukoBa, I'.A. 3axapoBa. JlugakTuueckue MaTepuaisl o reometpun 7, 8, 9. M.: Dx3amen, 2016

15. OI'>-2017: MaTtematuka: 9-if kinacc: TpeHHPOBOYHBIC BApHAHTHI SK3aMEHAITMOHHBIX padoT I IPOBEICHHS
rOCyJapCTBCHHOM UTOTOBOM aTTeCcTalluy B HOBOW (hopme / aBT.-cocT. E.A. Byrnmosuy, JI.B. Ky3nenoga, JI.O. PociioBa u
np. — Mocksa: ACT: Actpens, 2017

16. OI'D (T'MA-9). Maremaruka. OCHOBHOH rocyIapCTBEHHBIH Sk3aMeH. Teoprs BEpOSTHOCTEH U AIIEMEHTHI
cratuctuku / A.P. Pa3anosckuid, J[.I'. Myxun. — M.: 3patensctBo «OK3amen», 2017

17. OI'D (I'MA-9) 2015. Matematuka. 3 Moxyisi. OCHOBHOM roCyJapCTBEHHBIH k3aMeH 30 BapHaHTOB THIIOBBIX
TecToBbIX 3aganuii / Smenko U.B., lllectakoB C.A. u ap. — M.: I3narenbctBo «DK3amMen», uzgaareasctso MIIHMO, 2017.
18. OI'2: 3000 3amag ¢ oTBeTaMu 10 MateMaTrke. Bee 3amaun gactu 1/M.B. Smenko, JI.O.Pocnosa u 1p.; mox pe.
A.JIL. Cemenona, 1.B. Smenko-M., U3parenbctBo « Dx3amen» , uznarensctso MIIHMO, 2014

19. IIpob6memsl peammzarun @I'OC npu 00y4eHNH MaTeMaTUKe B OCHOBHOH U CTapIei 00meo0pa3oBaTeIbHOM
mKose: MoHorpadus / KoiiekTus aBropoB: MBanrok M.E., Jlummiuna B.B., Makciotun A.A. — Camapa: nza-so OOO
«Topro-mpunT», 2017 — 338cC.

20. CamocrostenbHbIe paboTel. M.: MueMo3muHa,2010

21. TpenupoBogHBIE MaTepuabl A1 moAroToBkH K OI'D mo matemarnke-2017: qumakTHUecKue MaTepHaltsl / COCT.:
A.A. Makcrotus, I0.H. Henenko. - Camapa: , 2016. 140c.

22. TpeHnupoBo9YHBIE MaTepHaibl A MOAroToBKH K OI'D mo matemaruke-2016: qunakTHdeckue MaTepuansl / COCT.:

A.A. MakcroruH, }0.H. Heuenko, T.I1. anosanosa. Camapa: OOO «M3aarensctBo Ac I'apa», 2017. 142c.
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