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NosicHuTe/IbHAN 3aNHCKA
Pabowass mporpamma BHeypouHOH [esTelbHOCTH 110 MaTtemaruke «Maremarudeckuii

[PAKTHKYM» COCTaBI€Ha B COOTBETCTBHM ¢ TpeboBanusaMH DeepalbHOIO roCyAapCTBEHHOIO

o0pa3zoBaTenbHOTO CTaH apTa OCHOBHOro obuiero obpa3zoBaHus.

[Iporpamma pazpaborana B_pamkax npeanpodnibHol MOJATOTOBKH C [I€TRI0 PACITUPEHUS

¥ yriyOneHus 3HaHUH y4aluxcesl o MaTeMaTuke, noaroroske k OI.

[IporpamMma pazpaborana Ha OCHOBE:
-koauukaropa TpeboBaHUN K YPOBHIO MOATOTOBKH 00yHYarOUUXCs /Ui TPOBEICHUS

OCHOBHOTO rocyaapcTBennoro sx3amera no MATEMATHUKE.

-CreH(UKALUN KOHTPOIBHBIX U3MEPHTEILHBIX MATEPHAIIOB U1 IPOBEEHHS OCHOBHOI'O
rocyaaperBeHHoro sk3amena no MATEMATUKE.
-JIEMOHCTPAIIMOHHOIO BAPUAHTA KOHTPOJIBHBIX H3MEPHUTEILHBIX MAaTEPHAJIOB /1S IPOBEICHHS

OCHOBHOTO rocyaapersenoro sk3amena no MATEMATHUKE.

-yaeOHO-MeToauuecKoro nocoouss Maremaruka, 9-i kiacc. I'logroroBka k OI'D.
Pasnea 1. [Lnannpyembie pe3yabTaThl 0CBOCHHS NPOrpaMMbl Kypca
Juunocmnere pesyismamsi:

e OTBETCTBEHHOE OTHOIIEHWE K YUYCHHMIO, FOTOBHOCTH M CIIOCOOHOCTH K CaMOpa3BUTHIO H
camMo00pa30BaHUIO HA OCHOBE MOTHBALlMH K OOYUCHHIO H MO3HAHHIO, OCO3HAHHOMY BEIOOpY M
MOCTPOEHHUIO Ja/IbHEHIIeH HHAMBUAYAILHOM TPaeKTOpHH 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKH
B Mupe mnpodeccHit M npodecCHOHANBHBIX TMPEANOYTEHHH, C Y4YeTOM YCTOHYHMBBIX
NO3HABATEILHBIX HHTEPECOB, a TakKe HAa OCHOBe (DOPMHPOBAHHS YBAKHUTEIHLHOTO OTHOIIECHHS
K TpyJy.

e DOpMHPOBAHUE IEIOCTHOIO MHMPOBO33PDEHHS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO

pasBUTHS HAYKH H OOIIECTBEHHOH IPAKTHKH.

OcBoeHHe cONMATbHBIX HOPM, TPABHJI MOBEJICHUS, POel 1 (OPM COLMATBHOMH JKH3HH.
PassuTHe MOpaJILHOTO CO3HAaHUS M KOMIICTCHTHOCTH B PEIICHHH MOpalbHBIX NpodiieM Ha
OCHOBE JIMYHOCTHOrO BBIOOpA, (POPMHPOBAHMS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
TOBEJICHHUS, OCO3HAHHOTO U OTBETCTBEHHOI0 OTHOLIECHHS K HPABCTBEHHBIM [1OCTYIIKAM.
@®opMHpOBaHHE KOMMYHHKATHBHOH KOMIICTEHTHOCTH B OOIICHUH U COTPY/IHHYCCTBE.
DopmHpoBaHHE CNOCOOHOCTH K 3MOIHOHAIBHOMY BOCHPHSTHIO MaTeMAaTHUECKHX OOBLEKTOB,
3aj1a4, peIIeHUH, paccyKIeHUH
Memanpeomemnoie pezyromamor oOyuenus
Pezynamuenvie VVJ]

e onpenendaTh COOCTBEHHbIE NPOOIEeMBI W NPUYMHBI HUX BO3HWUKHOBEHHMS npu pabore ¢

MaTeMaTHYECKAMHA 00bEKTAMH;

e (opmynupoBaTs COOCTBEHHBIC BEPCHH HJIH NPHMEHATH Y)K€ H3BECTHbIC (POPMBI H METObI

peIIeHus] MaTeMaTu4eckoi 1podiaeMbl, GOPMYIHPOBATH NPEANONIOKEHHS U CTPOUTH HIIOTE3bI

OTHOCHTEIIbHO paccMaTpuBacMoOro oObEKTa M IPEeJBOCXMINATH Pe3yJIbTaThl CBoed yueOHO-

T103HABATEJILHON JIeITeIbHOCTH

e OnpenendaTb TMYTH [JOCTHIKEHMs [eliel M B3BEIIMBaThb  BO3MOXKHOCTH pa3pelleHus

OIpe/ic/ICHHBIX yueOHO-M03HaBaTEIbHBIX 3a/1a4 B COOTBETCTBHH C OINPE/ACICHHBIMH KPHTEPHSIMH

U 3aJjauaMH;

e BpicTpauBarh coOCTBeHHOe oOpaszoBaTenbHOE TOANPOCTPAHCTBO U  pasperieHus

OIIPE/IEJICHHOI O KpyTra 3aja4, OIpeJesaTh H HaAXOAUTh YCIOBHS /Ui peasM3alliy UICH U [IJIaHOB

(camooOyuenue);

®  CAMOCTOSTENbHO BBIOMPATh Cpelv MPEMIOKEHHBIX pecypcoB Haubonee >(eKTHBHBIE H

3Ha4YMMBbIE NIpU paboTe ¢ onpezeleHHONH MaTeMaTHYeCKOH MO/IEJIbIO;

e yMeTb COCTaBJISATH [UIAH pa3pelleHHs ONpeJe/IeHHOro Kpyra 3a/1a4, HCOJb3ys pa3IHyYHbIe

CXEMBbI, PECYPChl NOCTPOECHUS JIHArPaMM, MEHTAIBHBIX KapT, TO3BOJISIONIMX TPOH3BECTH JIOTHKO

- CTPYKTYDHBIH aHa/In3 3a/1a4u;

e yMeTh IUJIAHHPOBAThL CBOH oOpasoBaTesbHBIH MapumIpyT, KOPPEeKTHpPOBaTb M BHOCHTD

ONpEJICTICHHBIE HM3MEHEHMs, KAueCTBEHHO BIMAIOIMIME HA KOHEYHBIH MpONYKT Yy4ebOHO-

103HABATEIbHOM JIEATeIbHOCTH;

¢ yMEHHE Ka4YeCTBEHHO COOTHOCHTH CBOM JICHCTBHs C MPEABKYLIAEMbIM HTOIOM YyueOHO-

NO3HABATENILHON JIESTeIbHOCTH MMOCPECTBOM KOHTPOIIS W TUIAHWPOBaHHUS yueDHOro nporecca B



COOTBETCTBHH ¢ H3MEHSIOIIMMHUCS CHTYallHSMH H TPHUMEHAEMBIMH CPEJCTBAMH H (opMamu
OpraHu3aliy COTPYIHUYECTBA, & TAKIKE HHIMBHIyaTbHOH paboThl Ha ypOKE:

e ymeHHe OTOMpaTh COOTBETCTBYIOIIME CPEACTBA pEATH3AllMH PEIICHHS MaTeMaTH4YeCKHX
3a/a4, NOAOMpaTh MHCTPYMEHTHI JUIs OLEHMBAHUS CBOEH TpaekTopud B pabote ¢
MaTeMaTHYECKUMH TIOHATHSAMH ¥ MOJICIIAMH;

Ioznasamensuvie VV/[

e yYMEHHWE ONpeelsTh OCHOBOMOIArarolee MOHSTHE W [POU3BOAMTHL JIOTHKO-CTPYKTYDHBIH
aHalln3, OIPEAEIATL OCHOBHBIE IPH3HAKHA M CBOMCTBA C OMOMIBIO COOTBETCTBYIOIHX CPEJICTB B
HHCTPYMEHTOB;

®  yYMEHHWE MPOBOMUTH KlacCH(PHUKaIMO 00BEKTOB HA OCHOBE KPHUTEPHEB. BBIIEISTH OCHOBHOE
Ha (pOHE BTOPOCTENEHHBIX IaHHBIX;

®  yMeHHE [POBOJMTH JIOTHIECKOE PAacCysK/IeHHe B HANPABISHHH OT OOIMX 3aKOHOMEPHOCTEH
M3y9aeMO# 3a/1a49¥ 10 YAaCTHBIX PACCMOTPEHHU;

®  YMEHHE CTPOUTH JIOTHYECKHE PACCYKICHHS HA OCHOBE CHCTEMHBIX CPaBHEHHMH OCHOBHBIX
KOMIIOHEHTOB H3y4aeMOro MaTeMaTHUeCKOIrO paszieia WJIH MOJIENH, TOHSTHS HIIH KIAccoB,
BBIJIEJISIS OTIpEJIeNIEHHBIE CYNIECTBEHHBIC MPU3HAKK WIH KPUTEPHH:

e  yMEHHE BBIABIATH, CTPOWUTH 3aKOHOMEPHOCTb, CBA3ZHOCTD, JIOTHYHOCTH COOTBETCTBYIOLIHX
[EnoYeK paccyk/aeHunit npu paboTe ¢ MareMaTHYECKHMH 3ajilayaMH, YMeTb I10IpoOHO M CKATO
NPEICTABIATh JIETATU3AIUI0 OCHOBHBIX KOMIIOHEHTOB TIPH J10Ka3arTelbCTBE TOHATHH H
COOTHOMICHHH Ha MaTEMaTHYeCKOM A3bIKE;

®  YMEHHWE OPraHH30BHIBATH MOUCK M BBIABIIATH NPHYUHBI BOSHHKAIOIIMX ITPOLECCOB, ABICHHH,
HauboJjiee BeposTHBIE (PAKTOPBI, [0 KOTOPEIM MaTeMaTHYecKHe MOJIeTH ¥ OOBEeKTH! BeayT ceds
110 ONPEACICHHBIM JIOTHYECKAM 3aKOHAM, YMETh NPHUBOJUTH HPHYHHHO-CIEACTBEHHbIA aHauu3
MOHSTHH, CY)X/ICHHH U MaTeMaTHUeCKUX 3aKOHOB;

e yMEHWEe CTPOUTh MaTeMaTH4ecKyl0 MOJelb TpH 3aJaHHOM YCIOBHH, oOnanawomei
OIpE/IC/ICHHBIMH  XapaKTePUCTUKAMU OObEKTa [PH HAIWYMM OINPEJCICHHBIX KOMIIOHEHTOB
(opMHPYIOMIETOCs MPEANoNaraeMoro MOHATHS HIH SBICHHS,

e  yMEHHWE NEepPeBO/IUTh TEKCTORYIO CTPYKTYPHO-CMBICIIOBYIO COCTARISIONIYIO MATEMATHYECKOM
3a7a4d Ha $3bIK rpa(uyeckoro OTOOpaXKeHHs - COCTABICHMS MaTeMaTH4YeCKOH MOJEIH,
COXpaHsoIeH OCHOBHBIE CBOWCTBA H XapaKTEePHCTHKH;

e yMEHHWe 3a/]aBaTh IUIaH pEIICHHUS MaTEMaTHyecKOl 3ajaud, peasn30BLIBATH AJTOPHUTM
JIEUCTBHI KaK NOIAroBOM HHCTPYKIIUMYU IS pa3pelueHus y4eOHO-1I03HaBaTebHOH 3a/1a4H;

®  YMEHHE CTPOUTH JA0KA3ATENbCTBO METOAOM OT NPOTHBHOTO;

e ymMmeHHe pabortarh ¢ mpoOIeMHONH CHTyalHel, OCYHIECTBISATE OOpasoBaTelbHBIA Mporecc
MOCPEJICTBOM TOUCKA METO/IOB M CIOCOOOB pa3pelleHus 3ajauy, Olpe/eNsTh PAHUIBI CBOETO
0o0pa3oBaTeIbHOTO MPOCTPAHCTBA;

®  yMETh OPHEHTHUPOBATHCS B TEKCTE, BHISBIATH IJIABHOE YCJAOBHE 3aJaud H YCTAHABIMBATH
COOTHOLIEHHE PACCMATPUBAEMBIX 0OBEKTORB:

®  YMCHHE [CPeBOJMTH, HHTCPIPETUPOBATL TEKCT B HMHbIC (OPMbI IpeACTaBICHHS
uHpOPMALMH: CXEMBI, IHarpaMMel, rpaHuecKoe npeICTaBIeHHe JaHHbBIX;

Kommynuxamuensie YY/[

e ymeHue paborars B KOMaHae. (POPMHPOBaHME HABBIKOB COTPY/HHM4YECTBA M Y4eOHOro
B3aUMO/ICHCTBHS B YCJIOBHSIX KOMAHIHON MIPhl HIIH HHOH (POPMBI B3aUMO/IeHCTBHS:

®  YMEHHME pacHpe/ie/isiTh POJIM M 3aia4d B pamMKax 3aHsTHs, (QOPMHpPYS TakKe HaBBIKH
OpPraHu3aToOpCKOro Xapaxkrepa;

e yMEHHE OLICHHBAThb MPaBHJIBHOCTh COOCTBCHHBIX ACHCTBHIH, a TaKXKe ACATEIbHOCTH IPYTHX
YYaCTHUKOB KOMaH 1bl;

® KOppeKTHO, B pamKax 3aja4 KOMMYHMKalud, (OpMyIMpoBaTh M OTCTAMBATh B3IJISIIbL,
apryMeHTHpPOBATh A0BO/IbI, BHIBO/bI, @ TAKJ/Ke BBIJIBHTATh KOHTPApPryMEHTbI, HEOOXOHMbIE st
BBISBJICHUS CUTYaIlUH YCIieXa B PelIeHUH TOH WM HHOM MaTeMaTHYecKOoM 3a/1aum;

® yYMEHHE T[O0JIb30BaThCid MAaTeMaTHYEeCKMMH TEPMHHAMH JUIs  pemeHuss  y4yeOHoO-
MO3HABATEIbHBIX 3a/a4d, a4 TaKKe CTPOHTh COOTBETCTBYIOIHE pEYEBbIE BLICKAa3bIBAHHA HA
MaTeMaTHYeCKOM S3bIKE JUUIS BHICTPAWBAHUA MATEMATHYECKOH MOJIEITH;

®  yYMETh CTPOHUTH MATEMATHYECKHE MOJEIH C IIOMOINBI0 COOTBETCTBYIOMIETO MPOTPAMMHOTO
obecnieyeHusi, CEpBUCOB CBOOOHOIO OTAAJIEHHOIO JIOCTYTIA;



® yMeThb IPaMOTHO M 4YeTKo, cornacHo npasuiam obopmienus KHMM-a OI'D 3anocuts
IOJy4YeHHBIE Pe3YJIbTaThl - OTBETEL.
[Ipeomemnwie pezyromamel.
e ¢opMupoBaHHEe HABHIKOB ITOMCKA MAaTEMaTHYECKOr0 METO/A, alifTOPHTMA U TIOUCKA PELICHHS
3a1a4u B CTPYKType 3a1a4 OI'D:
e  (OpMHpOBAHHE HABBIKA PEIICHHS ONPEICICHHBIX TUIIOB 3a/1a4 B cTpyKType 3a1a4d OI'D;
e ymenue paborarb ¢ TabiMuamMH, CO CXeMaMH, C TEKCTOBbIMH JQHHBIMH: YMETh
npeoOpa3oBLIBATh 3HAKK M CHMBOJIBI B /I0KA3aTE/IbCTBAX H IPUMEHAEMBIX METO/IAX JUIs PELICHHS
oOpasoBaresbHBIX 3a/1a4;
e yYMCHHC T[PHBOAHTL B CHCTEMY, COIOCTAaBJIATL, 0000mAaTE ©W  aAHAIM3HPOBATHL
WHGOPMAITHOHHBIE KOMIIOHEHTHI MAaTEMaTHYeCKOro Xapakrepa ¥ yMeTh NMPHMEHSTh 3aKOHbI U
IpaBUIIa /Uil PelIeHUs] KOHKPETHBIX 3a/1a4;
¢ yMEHHE BBIACJATH [JIABHYI0 M H30BITOYHYIO HH(POpMAIHIO, MPOH3BOIHTbL CMbICIOBOE
cKaTHe MaTreMaTHYecKuX (aKkTOB, COBOKYMHOCTH METOIOB H CIOCOOOB peEIIEHHs: YMEThb
MPEACTABIATE B CIOBECHOM (opMe, MCIONb3ys CXEMbl W pasivuHble Tabiuibl, rpapuku A
JMarpaMMEl, KapThl NOHATHH M KJIacTepbl, OCHOBHBIE HJIEH H IJIAaH PEIEHHS TOHW WM HHOH
MaTeMaTH4YecKoHu 3a1aun.

Tpeboearus k ypo6Hio NOO2OMOGKU VHAUUXCSA
Harypaabnbie yncaa. Apodu. PanmonanbHbie yneia
Beinyckuux Hay4umcs.:
® [IOHHMaTh OCOOEHHOCTH JAECITHUYHONH CUCTEMbI CYMCICHHS,
e  ONEpHPOBATH MOHATHSAMH, CBSI3AHHBIMH C JETHMOCTHIO HATYPAILHBIX YHCEI;
e BHIp@XaTh 4YHCIIAa B OJKBHBAIEGHTHBIX (opmax, BeiOMpas Hambonee MNOAXOJAMYIO B
3aBHCUMOCTH OT KOHKPETHOM CUTYalUu;
e  CpaBHUBATH H YIOPSI0YHBATh PAHOHAIBHBIC YHCIIA;
e  BBHIIOJIHATE BBIYHCJICHHS C PAlMOHANBHBIMH YHCIAMM, COYeTass YCTHbIE M INHCbMEHHbIE
NPHEMBI BRIYUCIICHHUH, TPUMEHEHHE KallbKYJIATOpA;
®  WCHOJB30BaTh MNOHATAA M YMCHHs, CBS3aHHBIE C MPONOPIHOHATIBHOCTBIO BETHYHH,
MPOLIEHTAMH, B XO/Ie PElIeHHS MaTeMaTHYeCKHMX 3aJay M 3a/ad M3 CMEeXKHBIX IIPEIMETOB,
BBITIOJIHATE HECTIOXKHBIE MPAKTHYECKHE PACUETHL
JlelicTBHTEILHbIEC MHC/IA
Beinycxnux nayuumes:
®  HCIOJIb30BaTh HAYAJIbHBIE [IPE/ICTABICHHS O MHOXKECTBE NEHCTBUTEIILHBIX YHCE,
®  OHEPHPOBATb NOHATHEM KBaJPAaTHOIO KOPHSH, [IDHMEHSTD €I'0 B BIYHCICHHSIX.
Aurebpanyeckue BbIpaKeHHs
Boinycknuknayuumesi:
®  ONEPHPOBaTH MOHATHSAMH «(TOX/JECTBO», «TOXKIECCTBEHHOE mpeobpa3soBaHucy, pelarh
3aj1a4u, cojepikanie 6yKkBeHHbIE JaHHbIe; paboTaTh ¢ opMyIaMu;
e  BHINOJHATH Npeodpa3oBaHus BHIDOKEHUH, CONEPIKAIIMX CTENEHH C LENbIMH I10Ka3aTelIaMH
1 KBaJIpaTHbIE KOPHH;
®  BBIMOJIHATHE TOXKJIECTBEHHBIC Ipeo0pa3OBaHHUs pAlHOHANBHBIX BBIPAKEHHH HA OCHOBE
TIPABHII IEHCTBHI HA/l MHOTOYJIEHAMH ¥ ayireOpanyecKuMu Ipo0siMu;
®  BBINOJIHATE PA3/I0KEHHE MHOTOUICHOB HA MHOKHUTEITH.
Ypasaenus
Buinycknuk nayuumesi:
®  pelIaTh OCHOBHBIE BH/bl PALIMOHA/ILHBIX YPABHEHUH C OJHOH [EpEMEHHOH, CHCTEMBI JIBYX
YpaBHEHU# ¢ IBYMS NIEPEMEHHBIMH;
® T[OHMMAaTh YPAaBHEHHE KAK BAXKHEHIIYI0 MaTeMaTH4eCcKyld MOJeNb JUisi ONHCAHHUS WU
H3Y4YEeHHUS pasHOOOpa3HbIX pealibHbIX CHUTYallWi, pemiaTh TEKCTOBBIE 3ajau anreOpanyecKum
METOJIOM;
e [pUMEHSTH rpaduuecKkue Mpe/CTABICHUs UM HCCIeOBAHUS YPAaBHeHHM, UCCIEIOBAHUS H
pEeLIeHHs CUCTEM YPaBHEHHH C IByMsl IEPEMEHHBIMH.
HepaBencrsa
Beinycknux nayuumes:




® [IOHWMaATh W TPUMEHSTh TEPMUHOJOTHIO MW CHMBOIHKY, CBSI3aHHBIE C OTHOINEHHEM
HEpaBeHCTBA, CBOMCTBA YUCIIOBLIX HEPABEHCTB;

®  pemarth JIMHEHHBIC HEPAaBEHCTBA C OIHOHM NEPEMEHHON M UX CHCTEMBI; pelaTh KBaJpaTHbIC
HEepaBeHCTRa ¢ ONOPOi Ha rpadyHUYecKHe MpeCTaBIeHus.

OcHoBHble noHsITH. YHc/10BbIe QYHKIHH

Buinycknux nayuumes.

® [OHHMAaTh H MCIIOJIL30BATH (DYHKI[MOHAILHBIC TIOHATHS H A3bIK (TEPMHMHBI, CHMBOJIMYECKHE
o003HaueHus);

®  CTPOMTH rpa)MKH dEMEHTapHBIX (YHKIIHI; HCCIIe0BaTh CBOWCTBA YHCIOBBIX (YHKIHH HA
OCHOBE M3y4YeHHs MOBEACHHUS X rpadHKoB;

e [OHMMAarTh QYHKIMIO KaK BaXKHEHIIYI0 MaTeMaTHYeCKy0 MOJeJib Ui ONTUCAHUs ITPOLIECCOB
H SBICHUH OKPYXKAIOIEro MHpPA, HPUMCHATH (PYHKIMOHAIBHBIH A3BIK JUIA ONHCAHUS H
HCCIIeZIOBaHUS 3aBUCHMOCTEi MeX Ty (PU3UUeCKHMHU BeITHINHAMHA,

Onucare/bHAS CTATHCTHKA

Boinycknux nayyumes:

®  UCHNOJIL30BATh MPOCTEHIINE CIIOCOOB! IIPeACTARICHHS U aHATN3a CTATUCTHYECKHX JaHHBIX.
Cuayuaiinbie cOOBITHS H BEPOATHOCTD

BoinyckHHKHAYYHTCS

®  HaxOAUTHOTHOCHTEJIBHYIO YacTOTY H BEPOSTHOCTH CIyUaiHOTO COOBITHS.

Komounaropuka

e  BeimyckHMK HaydmTCs pelmiaTh KOMOMHATOpPHBIE 3ala4d Ha HaXOXk/ICHHE 4yHcia o0beKTOB
WM KOMOMHAIIHIA.

Harnsanas reoMeTpus

BuinyckHuk Hayyumcs.

®  pacro3HaBaTh Ha YepTekax, PUCYHKAX, MOJIENSIX M B OKPYKalOlleM MHpPe IJIOCKHE H
IIPOCTPAHCTBEHHBIE FTEOMETPHYECKHE (DUTYPBI;

e pacno3HaBaTh pa3BEPTKH KyDa, NPAMOYrOABHOIO Hapajvie/ienune/ia, paBHIbHOH
MUpamMu/iblL, LIUIHHIPA U KOHYCa;

®  CTPOMTH Pa3BEPTKH KyOa U NPSIMOYTOJIBHOTO Napauielielunea;

®  ONpefesATh MO JHMHEHHBIM pasmepaM pa3BEPTKM (QUIypbl JIMHEHHbIE pa3Mepbl caMoi
¢urypel 1 HaoGopoT;

®  BBIYHCIATL 00BEM NPSIMOYTOILHOIO NMapasieenune/ia.

I'eomeTpuueckne purypsi

Beinvexnux nayyumca:

®  [OJH30BATHCS S3BIKOM IEOMETPHH [UIS ONMCAHHUsS MPEJAMETOB OKpPYKAIOIIero MUpa H HX
B3aHMHOTO PACTIONOKECHHS;

e pacrno3HaBaTh M H300pakaTh Ha 4YepTEX)Kax M PHCYHKaX reoMeTpuueckue Qurypbl H ux
KOH(pUTYypaImu;

®  HAXOJUTb 3HAYCHUS JUIMH JIHHEHHBIX 2JIEMEHTOB QUIYp H HX OTHOIICHUS, IPayCHYIO MEpY
yraos ot 0° go 180°, npumenss onpeaelieHus, CBOMCTBA U NPU3HAKA (QUTYp H MX J/IEMEHTOB,
oTHOmeHUs Guryp (paBeHcTBO, NOJOOHE, CHMMETPHH, TOBOPOT, IApa/UIe/IBHBIN IIEPEHOC);

®  ONEpUpPOBaTh ¢ HAYAILHBIMH TOHSTHSMH TPHTOHOMETPHH M BBINOJIHSTH JJIEMEHTAPHbIC
ornepauuu Hajl QyHKIHSIMHE YTJIOB;

e  pemaTh 3aJa4YH Ha 10Ka3aTeIbCTBO, OMHPAsACH HA H3YUEeHHBIC CBOHCTBA (PHI'YP H OTHOMICHHH
MEXILy HAMU U IPUMEHSIsl H3y4EHHbIE METO/IbI JI0Ka3aTe/IbCTB;

®  pemarh HeCII0XKHbIE 3a/1a4¥ HA IOCTPOSHHE, [IPUMEHSIS OCHOBHBIE AJITOPUTMBI [TOCTPOEHHS C
TOMOIIIBIO IAPKYJISt U THHENHKH;

®  pemiarhb MpocTelinue NIaHuMeTPHYECKHE 3a/1a4H B IPOCTPAHCTBE.

A3mepenue reoMeTpH4IeCKHX BeJIHYHH

Buinycknur nayuumes:

®  HCIOJIB30BaTh CBOMCTBA W3MEpPEHMs JUIMH, TUIONIA/Ied M YTJIOB MpH pelleHHH 3aj1ad Ha
HAXO0XICHHE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI JYTI'H OKPYXKHOCTH, IpajlyCHONH Mepbl
yrna;

®  BLIYHCINTH IUIOMIATH TPEYTOILHUKOB, MPSIMOYTOJIBGHHKOB, NapasLie/iorpaMMOoB, Tpaneliuii,
KPYI'OB H CEKTOPOB;




U3obpaxkenne 4ucesl HAa YHMCIOBOM (KoopawWHaTHOH) npsMol. CpapHenue umcen. Momayib
upCId, TEeOMETpUYEcKas MHTeprperamus Moayis uucia. JleHcTBHA € NOJOKHTEIbHBIMA |
OTpHLATE/IbHBIMH YHC/TAMH. MHuoxkecTBO LEJIBIX YHCEIL.

Koopounama mouxu

OCHOBHBIE TOHATHS, KOOPOUHAMHBIN VY, paccmosnue mexcoy moukamu. Koopounamot
MOYKU.

Hppauuonansusie yucia

[ToHsTHEe HppalMoOHAIBLHOTO Ykca. Pacrniosnasanne HppallMOHAIBHbBIX YHCE]L.

Mnuooicecmso delicmeumensHbix yuceln.

«IlpeoGpazoBanue anredbpanuecknx Buipakenuniny. Orpaborka 3amgau Ne 8 KUM OI'D

Hppauuonanvusie wucna

[lonsiTve wuppalMoHanbHOrO uwcna. PacrozHaBanue WppanMoHaibHBIX uucel. llpumeps
JoKazatelnbCTB B anrebpe. Jleldcmeus ¢ uppayuoONQIbH6IMU  HUCIAMU. YMHOJCEHUE, O€leHUe,
8036€0€HUE 6 CMENEHb.

Mruooicecmso OelicmeumebHbIX YUced.

«YpaBHeHus ¥ HepaBeHcTBay. OTpadoTka 3agad Ne 9 KUM OI'D.

Pasencmea

Uucnosoe paseHcTBo. CBOMCTBA YHCIOBBIX paBeHCTB. PABEHCTBO ¢ IIEPEMEHHOM.

Ypasuenua

[TonsiTe ypaBHEHHS W KOpHS ypaBHeHHs. [Ipeocmaeinenue o0 pasHOCUIbHOCMU YPAGHEHUU.
Obaacms onpedenenus ypasneHus (obaacme OONYCMUMBIX 3HAYEHUL NePEMEHHO).

JTuneiinoe ypasnenue u €20 KOpHu

Pelienue JuHelHBIX ypaBHeHHH. Jlunelinoe ypaeénenue ¢ napamempom. Konuyecmeo xopuet
JMUHeUH020 ypasHeHuA. Pewenue nunetnvlx ypasuenuil ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopuu

Keanparusie ypaBHenus.. Hemosnele kBajpaTHble ypaBHEHHS. JIMCKpMMHHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyla KOpHeW KBajpaTHOro ypaBHeHMs. Teopema Buema. Teopema, oOpammnasi
meopeme Buema. Pemienue KBaJpaTHBIX YpaBHEHHH: HCHOJIB30BaHME (OPMYIIbI U HAXOKICHHS
KOpHEH, epaghuueckuii mMemod pewienusi, paziodcenue Ha MHOMCUMeNU, noobop Kopueu ¢
UCHOIb308aHUEM meopembl Buema. Koauvecmeo kopHeil K6aopamnoeo ypasHeHus 8 3a6Ucumocmu on
e20 ouckpumunanma. buxeadopamueie ypasnenua. Ypagnenus, c600umMvle K NUHCUHBIM U KEAOPAMHBIM.
Keaopammuwle ypaenenus ¢ napamempom.

Jpobno-pauuonaibHbie ypasHeHUA

Pemenne npocrefimmx ApoOHO-THHEHHBIX YpaBHeHWH. Pewenue OpobHO-payuOHAIbHbIX
YPASHEHUL.

Memoowt peuwierus ypasHeHuu: Memoovl PAGHOCUNLHBIX NPeobpasoeanuil, Memoo 3aMeHbl
nepemennol, 2pagpudeckuti memoo. Henonb3o6anue ceoucms (QYHKYyuLl npu peuteHun ypasHenui.

Ipocmeiuue uppayuonanshoie ypagnenus euoa || f (x)=a. \[f(x) =/g(x) -

VYpasnenus euoa =a Ypaenenus ¢ yenvix yucaax.
«BepositHocTs cobbiThiy OTpaboTka 3amay Ne 10 KUM OI'D.

Cayuaiinsie cobvimusn

Cnyuaiinple ONBITHI  (DKCIIEPUMEHTHI), JJI€MEHTapHbIe CiydaiHble COOBITHS (MCXO[IbI).
BepositHoct  3neMeHTapHbIX  coObrtuii.  CoOblTHst B CIy4YaMHBIX — OKCHEPHMEHTax H
OIAaronpUATCTBYIOIINE 3JIeMeHTapHbie coObIThs. BepositHOCTH citydalHBIX cOOBITHHA. OmnbIThl C
PABHOBO3MOXHBIMH  37IEMEHTApDHBIMUA  coObITUsIMU.  Kiraccuueckue BepOSTHOCTHBIE OMNBITHL  C
HCIIOJIL30BAHHEM MOHET, KYOHKOB.

«®@ynxnun u rpapuxkm». Orpaborka 3axas Ne 11 KUM OI'D.

Dyuryuu

Honamue pynkuyuu

JlexapToBBl KOOPAHHATH! Ha IUIOCKOoCcTH. DOpMHPOBaHKE NPEICTABICHUN O MeTanpeIMETHOM
NOHATHH «KoOopAMHATE. Criocobbl 3ananns QyHKIMi: aHanMTHYECKHH, rpapudeckuii, TaGIMUHBIN.
I'paduk ¢ynakuun. [lpumepsl (QyHKIMH, MOOIMyY4aeMbIX B IIPOLIECCE HCCIIEIOBAHHSA pa3IM4HbIX
peanbHBIX MPOLECCOB U pelneHus 3a1ad. 3nadenue Gynkiuu B Touke. CpoHcrsa pynkumii: obracts



®  BBIUUCIIATH [UIHHY OKPYKHOCTH, [UTHHY OYTH OKPYXKHOCTH;

®  BBIYHCINATH JUTMHBI JTHHEHHBIX JEMEHTOB QUIYpP W HMX YIIIbl, HCIOMB3YS (OPMYIIbI [UIHHbBI

OKPYXXHOCTH W JUIHHBI IYTH OKPY>KHOCTH, (OpMyJIBI IUommaieH Gpuryp;

e pemarth 3a7aud Ha JIOKA3aTEIbCTBO C HUCMONB30BaHHEM (DOPMYI JUIMHBI OKPYXHOCTH H

JUTHHBI IYTH OKPYXHOCTH, (opMyII ruiomaiei ¢puryp;

e pemlath NPaKTHYECKHE 3aadH, CBSI3AaHHBIC C HAXOKJICHHEM T'€OMETPHYECKHX BEITHYMH

(HCTOJIBb3YS MPH HEOOXOAHMOCTH CIIPABOYHUKH U TEXHHYECKHE CPe/ICTBA).

Koopaunatrsi

Buinycknuk naysumesi:

e  BBRIYHCISTH JUIMHY OTpe3Ka MO KOOpJMHATaM ero KOHIOB: BBIYHCISTH KOOPAMHATHI

cepeIMHBI 0TPEe3Ka;

®  WHCHOJB30BaTh KOOPAMHATHBIH METO]| /Ul H3YYEHHS CBOHCTB NPSAMBIX U OKPYKHOCTEH
Paznen 2. Conepxkanne Kypea

«IlpakTHKO-OpHEeHTHPOBaHHbIE 3aaanum» OTpaboTtka 3ana4d Ne 1-5 KUM OI'D.

Tabmuunoe n rpaduyeckoe NpejACTaBICHHE JAHHBIX, MIAH M CXeMa, M3BJICYEHHE HYKHOM
uapopmamuu. VM3menunBocTe npu  u3MepeHusix. Pemaromme mnpaBuna. 3aKOHOMEPHOCTH B
M3MCHYMBBLIX BEJIHYMHAX. Berumcnenus u npeoOpasosanue BenmuuH. McecnenoBanue npocredinmx
MaTeMaTHYECKHX MOJIETICH.

«Bpranciienus u npeodpaszopanus». Otpadbortka 3agau Ne 6 KUM OI'D.

Heiicmeusn ¢ HAMYPAIbHBIMU YUCTAMU

Cnoxenne W BBIYMTAHHE, KOMIIOHEHTHI CJIOKEHHS M BbIYHTAHHWS, CBA3b MEKIY HHMH,
HAXOX/IeHHe CyMMBbI M Pa3HOCTH, M3MEHEHHE CYMMBI H Pa3sHOCTH IIPH H3MEHEHHH KOMIIOHEHTOB
CITOKEHMS H BHIUMTAHMUS.

YMHOKEHHE U JlelleHHe, KOMIIOHEHTh YMHOKEHHS H JIeNIeHH, CBS3b MEXK/ly HUMH, YMHO)KEHHE
M CIIOKEHHWE B CTONOMK, AENeHHE YTOJIKOM, MPOBEPKa pe3yabTara ¢ MOMOIIBIO NPHKHIKH B 00paTHOro
JIEHCTBHA.

Yucnoewie gvipasicenun

YucnoBoe BhIpak€HHE H €ro 3HaYEHHE, MOPANOK BBITIOTHEHHUS JEHCTBHH.

Jpobu. Obsiknosenmsie Opobu

Jons, yacTe, npoOHOEe umcno0, Apods. J[pobHoe uucno kak pesyasTar aenenus. [IpaBuiabHbie u
HenpaBuiibHbIE IPpoOH, cMellanHas Ipods (CMEIIaHHOE YHCIIO).

3anuck HATYpalbHOTO 4YHCIA B BHJIE JApoOM ¢ 3aJaHHBIM 3HAMEHATeneM, nmpeoOpasoBaHue
CMEIaHHOMN APOOH B HENMPaBHIIBLHYIO IpoOEL U HA0OOPOT.

IIpusenenue npodeit k 00iemy 3sHamenateno. CpaBHeHHe OOBIKHOBEHHBIX JIPOOEH.

Cnoxenue W BBIYMTaHHE OOBIKHOBEHHBIX JpoOCH. YMHOKeHHE W JieJieHHe OOBIKHOBEHHBIX
Jipobei.

ApubdmeTHyeckue AeHCTBHUS CO CMELIAHHBIMUA IpOOSMHU.

ApudmeTnyeckue AeHCTBH C IPOOHBLIMH YHCIAMH,

Cnocobbl payuonaiuzayuu 6bI4UCICHUN U UX NPUMEHEHUE NPU BbINOTHEHUU OeUCMEU.

ecamuunvie opoou

[IpeoGpazoranue pecaTnuHbIX Apobeill B oObIKHOBeHHEIE. CpaBHeHHE NECSITHUYHBIX ApOOei.
CroxkeHHEe W BBIYMTAHHE JECATHYHBIX ApoOell. OKpyrieHHEe NECATHYHBIX ApoOEH. YMHOXKEHHE H
JedCHHE JEeCATHYHBIX Jpobeii. [Ipeobpasosanue obvikHo6eHHbIX Opobelt 6 decimuinvie Opodu.
Koneunvie u beckoneunvie oecamuunvie Opodu.

Yucna. Payuonaisubie Qucia

MuoxkecTBO panmoHanbHbIX uncesn. CpaBHeHME palHOHAIBHBIX uucen. [lelicrBus ¢
panMoHaNLHBIMK YHCIaMH. [Ipedcmasnenue payuoHatbHo20 Yucia 0ecamudnou opoowsio.

Jpobno-payuonaivrsie b1paxceHus

[IpeobpazoBanue poOHO-THHEHHBIX  BBIPAKEHHH: CIOKEHHE, YMHOKEHHE, JIe/IeHHe.
Aneebpauveckasn opobs. Coxkpawenue arzebpaudeckux opobeit. Ilpusedenue anzedbpaudecxkux opobeu
K obwemy suamenamento. Jleucmeus ¢ arcebpaudeckumu OpoOamu: cilodcenue, Gvldumarue,
VMHODICeHUE, Oelenue, 60360eHUe 6 CIMENeHb.
«/lelicrBuTebHBIE YHCAa». OTpaboTka 3amau Ne 7 KUM OI'3.

Payuonanwvusie yucina



OTpe/CIICHH s, MHOKECTBO 3HAYEHHH, HYIIH, IPOMEKYTKH 3HAKOMOCTOSIHCTBA,
YemHOCMb/HeYemHOCmb, TIPOMEXYTKH BO3pacTaHusi W yObIBaHHMs, HaubOJbIlee W HaMMEHBIIEEe
3naueHus. McenenoBanne GyHKIAH 10 ee rpadHKy.

Juneunan pynkyun

Croiictea u rpahuk nuHeiHHOW (yHKIMH. YII0BOH KodhduuueHT npsmoi. Pacnosnoxenue
rpaduka juHeHHON (YHKIMH B 3aBHCHMOCTH OT €€ YIIoBoro koahduumenta u cBobOAHOr0O 4neHa.
Haxoocoenue rkospgpuyuenmos aunetinoit pynkyuu no 3a0auHuIM YCI106UIM. NPOXONCOCHUE NPAMOU
yepes 06e MOYKU € 3A0AHHBIMU KOOPOUHAMAMU, MNPOXONCOCHUC NPAMOU Yepe3 OAHHYI0O MOYKY U
napanieabHou OaHHoU NPAMOI.

Keaopamuunan gpynkyua

Csoiictea u rpadpuk KsajapathuHoil ¢yHkuun (mapabona). [locmpoenue epagpuxa
KEAOPAMUYHOU QYHKYUY RO MOYKAM

Obpamnas nponopyuoHaIbHOCHb

CaolicTBa QyHKINH _y:iy = ;f ['mmep6Gona.

X

«ITocienoBarensHocT u nporpeccun» Orpaborka 3agay Ne 12 KMM OI'D. (1 gac).
ITocnedosamenvrocmu u npozpeccuu
Yucnosasi 110C/I€A0BATENBHOCTE. [IpHMepsl YMC/IOBBIX MOC/e0BaTeILHOCTEH. beckoneunbie
nocieaoBaTe/IbHOCTH. ApudMmerndeckas mnporpeccus U ee cBoiicTpa. ['eomerpuueckas Mporpeccusi.
Dopmyiia 06ue20 41eHa u CyMmol N NEPELIX YAeHOE APUPMEMUHECKOU U 2eOMeMPUYECKOTl RPOZPeccull

«Uucaossie n OykBeHHBIE BhIpaxkenns». Orpadorka 3amay Ne 13 KUM OI'D.

Yucnossle u byxeenHble 8bIPANCCHUA

BeipakeHue ¢ mnepeMeHHOH. 3HadeHue BbIpakeHHs. [loacTaHoBKa BbIPDaXEHHH BMECTO
NePeMEHHBIX.

Ilenvie evipasicenun

CreneHb ¢ HaTypaJbHbIM IOKasareideM H ee cBoiictBa. IlpeoOpasosanus BbIpaKeHHIH,
COIEepPIKALIMX CTENEHHU C HATYPAIBLHBIM ITOKA3aTeIEeM.

OnuousnieH, MmHorowieH. JlelcTBus ¢ OHOWIEHAMH M MHOTOUWIEHAMH (CIIOXKEHHE, BEIMUTAHHE,
yMHOKeHHE)., DPOpMYJbl COKPAIICHHOTO YMHOXKEHHS pPa3HOCTh KBajpaToB, KBaJApar CyMMBI H
pasHoCcTH. PasiiokeHWe MHOrO4YIeHa HA MHOMHTEIM: BbIHECEHHE OOIIEro MHOXHUTENS 3a CKOOKH,
IPYIIHPOBKA, TpHMEHEHHE HOPMYII COKPAIIEHHOTO YMHOXKEeHH. KBajipaTHbIH TPEeX4IeH, Pa3IOKEeHHE
KBaJIpaTHOTO TPEXWICHA HA MHOKHTEIH.

«[Ipaxraueckue pacuerst o popmyaam» Orpadorka 3anau Ne 14 KMM OI™D

Beipaxenue ¢ nepeMeHHOH. 3HadeHHe BblpakeHHs. I[loJCTaHOBKA BBIDAKEHHH BMECTO
NEPEMEHHBIX.

I]ensie gviparycenun

CreneHb ¢ HaTypajbHbIM NOKazateqeM u ee cBoictBa. IlpeoGpasoBaHusi BbIpaXKeHMH,
COZIepIKallHX CTEMEHH ¢ HATYPAJIbHBIM MTOKa3aTesIeM.

OnHounen, MHOTOWIEH. JIeHCTBHS ¢ OJHOYWICHAMH H MHOTrOYIEHaMH (CIIOKEHHE, BHIYMTAHHE,
yMHOXeHHE). POpMYJibl COKPALIEHHOTO YMHOXKECHHMS.

«Cucrembl HepaBencr». Otpaborka 3aza4a Ne 15 KUM OI'D.

Cucmemsi Hepasencms

CHcTeMbl HEpPABEHCTB ¢ OAHOM nepeMeHHOH. PelneHHe CHCTEM HEPaBeHCTB C  OJHOH
NepeMeHHOH: JMHEeHHBIX, keaopamnubix. V300pakeHne penieHds CHCTeMbl HEPABEHCTB HA YMCIIOBOH
NpsSMOM. 3aNuch pelieHHs CUCTEMBI HEPABEHCTB.

«'eomerpuueckue Gurypsl. Yribm. Otpaborka 3a1a4 Ne 16 KMM OI'D.

Benuuunoi

Bemuunna yrna. ['panycHas mepa yria.

Tpeyzonbrux

CpoiicTBa paBHOOeApeHHOrO TpeyroibHuKa. BHemmuwuit yron tpeyronphuka. Cymma yrios
TPEYTOJIbHHUKA

«I"'eomerpuueckne purypsot. Jiumasm. Orpabotka 3amad Ne 17 KUM OI'D
Duzypsl € 2e0MEMPUU U 6 OKPYIHCAIOULEM MUpe



['eomerpuueckas (urypa. BHyTpeHHss., BHemmHss oOmacth Qurypel, rpaHuna. JIuaum
obacti Ha MIOCKOCTH. Boimykias u Hebinyknas Gurypsl. [Inockas u nennockas ¢urypel. [Tonsrue
BCIIHYHHBI. ﬂHI-‘IHa. H'BMCPCHHC JJTHHBIL. E,T_[HHHHI:I HU3MEPCHUS [ITHHEBI

Beiienenue cBoicTB 00beKTOB. DOpMHUpPOBAHUE ITPEACTABICHHUH O MeTanpeAMeTHOM MOHATHH
«purypa». Touka, oTpe3ok, npsMas, Jyd, JIOMaHas, IUIOCKOCTh, yroj, OMCCEKTpuCa yrjia u ee
CBOﬁCTBa, BHOBI YTTI0B, MHOTOYTO/JIBHHKH, OKPYHOCTE H KPYT.

OceBass cuMMeTpusi reomMerpuueckux ¢uryp. LleHTpasbHas CHMMETPHS TEOMETPHYECKHX

huryp.

«ILnomans muoroyroasauka». Orpadorka 3anad Ne 18 KM OI'D

HimepeHus u gpiyucieHus

[Tnomamu. @opMynsl IIOMIAANW TPEYroJIbHHMKA, MapajjielorpaMMa H €ro 4acTHBIX BH/IOB,
tpanenuu, hopmyna ['epona, GopMyna rmiomann BIYKIOro YeThIPEXYTOAbHUKA, (HOPMYIIbI JUTHHBI
OKPY)KHOCTH H IIJIOINA/ M Kpyra

«M3mepenns n Bbraucaeana». Otpabortka 3agad Ne 19 KUM OI'D.

HS'MEPEH[HI H 86IYUCTICHUA

[Tnomamu. Popmynibl NIOMAAA TPEYrojbHHMKA, MapajUlejiorpaMMa M €ro 4YacTHbIX BHJIOB,
Tpanenny, GopMysa IUIOMEIH BBOIYKIOrO HeTBIPEXYrofabHuKa, (OPMYJIbI JUIHHBI OKPYKHOCTH H
niom@am kpyra. [Inomane npaBuasHOrO MHOTOYTOJIBHHAKA.

Teopema ITudaropa. TpuroHoMeTpUHeCKHE COOTHOIIEHHS B NPAMOYIOJIbHOM TPEYrOJIbHHKE.
Tpuronomerpuueckue GyHKIHH yIia.

«Teopernueckne acnexkrni». OrpadoTka 3anau Ne 20 KUM OID.
TeopeTnyeckue acnekThl, TCOPEMbl, aKCHOMBbI, Ope/ieieH s, (JOpMYyJibl, IEMMBI.



