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JIMCT IEPEYTBEPXJIEHUSA




O0mme nmoyoKeHNs

Pe3ynpTaTomM OCBOCHHS yueOHOTO TpEeIMETa SBJISICTCSI OCBOCHHUE 3HAHUW U YMECHHI.

dopMoit aTTecTallK 10 y4eOHOMY IIPEAMETY SIBIIseTCS SK3aMeH. MTorom sk3ameHa sBisieTcs
OIICHKA 3HAHUW W YMEHUU 00yUaromerocs no naTuoapHou mkane: "5"(ommuno), "4" (xopomio), "3"
(ynoBnerBoputenbHO) "2" (HEYyIOBIETBOPUTEIIBHO).

DK3aMeH NpOoBOJAUTCS B GopMe BBINOIHEHUS 3a/1aHUui Ha 0a3e YHUBEPCUTETA.

1. Pe3yabTaThl 0CBOCHHS Y4eOHOT0 NMpeAMeTa, MoAJIeKalie MPOBepKe HA IK3aMeHe.

1.1. B pe3dyjbTaTre arreCcralium Mo AUCHUIIMHE OCYHIECTBJAACTCH KOMILICKCHasd IIPOBEPKa

CJIeIYIOIIUX NpeAMeTHbIX pe3yJIbTATOB!

Pe3yabTaThl 00yyeHus
(moka3aTesiu OIIEHKH Pe3yJIbTaTa)

Iloka3zaTenu oleHKH pe3yabTaTta

Yucna v BBIYMCICHUS:

OIIEPUPOBATh IOHATUSMHU: PALMOHAIBHOE U
NEUCTBUTENIBHOE  YHMCIO, OOBIKHOBEHHass U
JeCSITUYHAs APOOb, POLEHTHI;

BBINOJIHATE apu(METHUECKUE ONepaluu ¢
pauMOHAIBHBIMU U JEHCTBUTEIBHBIMU YUCIIAMU;

BBIIIOJHATh NPUOIM)KEHHBIE BBIYMCIICHUS,
UCIIONIb3Ys. ~ IIpaBUja  OKpYIJICHUA,  JelaTh
IIPUKHJIKY U OLICHKY pe3yJIbTaTa BEIYMCIICHU;

OIIEPUPOBATH MOHATUAMU: CTEIICHD C LEIBbIM
IoKasareneM, CTaHjapTHas (¢opMa  3alucu
JEHCTBUTEIIBHOIO YHUCIIA, KOPEHb HATypaJbHOU
CTETIEHH, HCIOIb30BaTh MOAXOIAIIYI0 (hopmy
3aIlUCU  JCHCTBUTEIBHBIX 4YHUCEN M PEUICHUS
IIPAaKTUYECKUX 3a/1a4 U IPEJICTABICHUS JTaHHBIX;

OIIEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC U
TaHI€HC IPOU3BOJIBHOIO YIJIA, MCIOJIB30BaTh
3alKCh TPOM3BOJBHOIO yrjla uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (QYHKIUH.

Hcnoab30BaTh TEOPETUKO- MHOYKECTBEHHBIN
anmapar  JUIi  ONHCaHUs  XOJa  pelIeHUs
MaTeMaTHYeCKHX 3a71ad, a TakkKe pealbHBIX
MIPOILIECCOB U SIBJICHUM, IPH PEIICHUU 3adad U3
JIPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh TNOHATHSMH:  PAIMOHAIBLHOE
YHCIIO, JCHCTBUTEIBHOE YHMCI0, OOBIKHOBCHHAS
JIpo0Bb, AeCATUYHAS APOOb, MPOIECHTHI.
BeimoanaTs,  apudmMeTuyeckue onepanuu ¢
palMoOHANIBHBIMA M JICUCTBUTECIBHBIMH YHCIAMU;
MpUOJIKEHHBIE BBIYHCIICHHS, UCIIOJIB3YS
MIpaBHJIa OKPYTJICHHUS.

JesaTb NPUKMAKY M OIEHKY pe3yJjbTara
BBIUKCJICHUM.

OnepupoBaTh NOHATUSIMH: CHUHYC,KOCUHYC U
TaHTeHC MTPOU3BOJIBHOTO YTIJIa.

Hcnoab3oBaTh 3amuch MPOU3BOJIBLHOTO yria
gyepe3 00paTHBIETPUTOHOMETPUYECKUE (PYHKITHH.
BbinoaHaTh npeodpa3oBaHuA
TPUTOHOMETPUUECKUX BBIPAKEHUM.

Pemiath OCHOBHBIE THIBI TPUTOHOMETPUUYECKUX
yYpaBHEHUNU

YpaBHEHHUsI 1 HEPABEHCTBA:

ONIEPUPOBATb  MOHATUAMHU:  TOXAECCTBO,
YPaBHEHHE, HEPABEHCTBO, LEJI0E, PALlMOHAIBHOE,
UPpALMOHAJILHOE  YpPaBHEHHE,  HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHUE;

BBIIIOJIHATH npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPDAKEHUM M pelarh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBIITOJIHATh npeoOpa3oBaHus LENbIX,
pPalMOHAIBHBIX U HUPPALMOHAIBHBIX BBIPAXKEHUN
Y peIaTh OCHOBHBIE TUIIBI LIEJIBIX, PAMOHAIBHBIX
Y UPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB;

IIPUMEHATh YPAaBHEHHSI U HEPABEHCTBA JIA
pelIeHUsT MaTeMaTHYeCKUX 3ajad4 M 3a1ad U3
pa3IUYHBIX 00JaCTel HayKH U pealibHOM JKU3HH;

MOJECIIMPOBAaTh PEAIbHBIE CUTyallMM Ha
A3bIKE  anreOpbl, COCTaBISATh  BBIPAKEHUS,

OnepupoBaThb NOHATHSIMU:
TOKJIECTBO, YPAaBHEHUE, HEPABEHCTBO;
1[eJI0€ U pallMOHATIbHOE YPaBHEHUE, HEPABEHCTBO.

BeinmosHATs,  mpeo0pa3soBaHMs  LENBIX U
paloHaIbHBIX BHIPAKEHUH.

Pemartnb OCHOBHBIE THUIIBI LEJIBIX
UPPALMOHATILHBIX YPaBHEHUI U HEPaBEHCTB.
IIpumeHsTh  panuoHaNIbHBIE ypaBHEHUA U

HCPAaBCHCTBA MJid PCIICHUA MaTEMAaTUYCCKUX
3aja4 U 3a7a4 U3 Pa3UYHBIX 00JacTel HayKu U
peanbHOU KU3HU




ypaBHEHUS, HEPABEHCTBA IO YCIIOBUIO 3aJauyH,
HCCJIEe1I0BATh MOCTPOEHHbIE MOJeNn c
MCIOJIb30BAaHUEM arrapaTa ajareopsbl.

OyHKIUYN U TpapUKu:

OIIepPUPOBATh HOHATHSMMU: byHKLu,
CHOCOOBI 3aJaHuS ¢byHKIUY, o0acTh
OIpeNIeNIEHUs] U MHOXECTBO 3HAYEHUH (YHKLUH,
rpaduk GyHKINH, B3AUMHO OOpaTHBIE (QYHKIINY;

ONEpUPOBATh  MOHATUSAMU: UYETHOCTb U
HEYETHOCTh ¢byHKuuy, HYJIU ¢byHKIMY,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

UCTOJNB30BaTh  Tpaduku
peLICHNs] ypaBHEHUH;

CTpOUTHh W 4YUTaTh TpadUKd JTHHEHHOU
(GyHKUMHU, KBaJpaTUYHON (QYHKLUUH, CTEIEHHON
(GYHKIIMH € 1IETBIM TIOKa3aTeNIeM;

UCIONb30BaTh  TIpaduku  (QYHKIMA IS
WCCIICIOBAaHMS TPOIECCOB M 3aBHCUMOCTEH TpHU
pELICHUHU 3aJa4 U3 IPYTruX Y4eOHbIX MIPEIMETOB U
peambHOW  KHM3HHM,  BBIpaXaTb  (OpPMYJIaMu
3aBHCUMOCTH MEX/1y BEJTUYNHAMH.

byHKunid s

OnepupoBath NOHATUSAMM: (QYHKIHS, CIOCOOBI
3amanus QYHKIIMH, B3aUMHO OOpaTHbBIC QYHKIINH,
00nacTb ONpEENIEHUsT U MHOKECTBO 3HAUEHUU
byakuun, Ttpaduk  QyHKIUMU; YETHOCTH M
HEUETHOCTh  (YHKIHUH, Hy1m1  (QYyHKUIUH,
MIPOMEKYTKU3HAKOIIOCTOSIHCTBA.

BbInoJHATL Mpeodpa3oBaHMsl CTENEHEH C
HEJIbIM MIOKa3aTeseM. Hcnonb3oBath
CTaHJApTHYIO (opMy 3amucu JEHCTBHTEIBHOTO
qucna.

®opmyanpoBaTh u WLJIIOCTPUPOBATH
rpau4ecKy CBOMCTBA CTENIEHHON (QYHKIINH.
Beipaxkate ¢opMyJIaMH  3aBUCUMOCTH MEXIY
BEJIMUYMHAMHU.

HUcnonb3oBats umM@poBble pecypebl UL
NOCTpOeHUs TpaduKOB PYHKIMU U U3YUCHHS UX
CBONCTB

®opMyJIMPOBATD, 3anucbIBaThH B
CHMBOJIMYecKOi ¢opMe U WLIIOCTPHUPOBATH
NMpUMePAMHU CBOKMCTBA KOPHA N-Oi CTEIICHHU.
BbInoaHATHL MpeoOpa3oBaHusi HPPAMOHATBHBIX
BBIPKEHHUM.

Pemiate OCHOBHBIE  THIIBI
YpaBHEHU U HEPABEHCTB.
[IpuMeHATH 1JIs1 pelieHUs Pa3jHYHBbIX 33124
UppalMOHATILHBICYPABHEHHS U HEPABEHCTBA.
Crpoutb, YnTaTh rpaduK KOpHS N-0HCTENEHU.
HUcnoan3oBare  mu@ppoBbIe  pecypchbl Ui
MOCTPOEHUS TpaduKOB PYHKIMHA U U3YUEHHS HUX
CBONCTB

VPPALMOHAJIBHBIX

Havana matematuueckoro ananusza: OnepupoBarnb MOHATHSIMU:
OIIEpUpPOBATh MOHATUSIMU: | TIOCIIEIOBATEIBHOCTb, apudmernueckas u
M0CJIEI0BATENbHOCTD, apudmernyeckas U | TeOMeTpUUYecKass  MIporpeccud;  OECKOHEYHO
reOMETpHUYECKasl IPOrPECCUN; yOBbIBaroIasi reoMeTpuUIecKas mporpeccus, cymma
ONEpUPOBAaTh  MNOHATHUAMHU:  OECKOHEUHO | OECKOHEYHO  yObIBalOIIed  TeOMETpUYECKOM
yOBIBaroIIasi TeOMETpUUECKasi IPOrpeccusi, CyMma | IpOrpeccuH.
OeckOHEYHO  yOBIBalOIIe  TeOMETpUYECKOH | 3agaBaTh MOCIIEI0BATEIFHOCTHPA3IMYHBIMU
NPOTPEeCcCUy;  3aJaBaTh  IOCIEAOBATEIBHOCTH | CIOCOOAMH.
Pa3IUYHBIMU cIIOcO0aMu; I[IpumensaTs ¢opMysy CJIOKHBIX NPOIEHTOB
HCII0JIb30BaTh CBOMCTBA | VISl pelleHMsl 3a/1a4 W3 pealbHOM MpaKTUKHU (C
MOCJICIOBATEILHOCTE W TMPOTPECCHUid U1 | MUCTIOJIB30BAHUEM KaJIbKYJISATOPA).
pelmieHusl  pealibHbIX  3a7a4  npukiaaHoro | Memoab3oBaTh CBOMCTBA MOCIIEI0BATEIBLHOCTEH
XapakTepa. U TpOrpeccuil Ijs pelleHUs peallbHbIX 3aaay
MPUKJIIATHOTO XapaKkrepa
MHoOkecTBa U JIOTHKA:
OMEepUpOBaTh  TMOHATUSIMHU:  MHOXECTBO,
orepanuy HaJ MHOXECTBAMHU; HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapar TUTS

OIMMMCAaHUs PCAJIbHBIX IMPOLECCOB M 5[BJ'I€HI/II71, pu




peLIeHNH 3a/1a4 U3 IPYTUX y4eOHbIX MPEAMETOB;
ONEepUpPOBATh TMOHSATUAMU: OIPEICICHUE,
TeopeMa, CIe[CTBHE, JOKAa3aTelbCTBO.

Yucia ¥ BEIYUCIIEHNA

Ol'[epI/IpOBaTb NMOHATHAMM. HaTypaJlbHOC

ONEpUpPOBaTh TMOHATUAMHU: HATypalbHOE, | YHCIIO, LIEJI0€ YHUCIIO.
1enoe 4HCJIO, UCII0JIb30BATh npusHaky | Mcnmonb30BaTh INPU3HAKU ACITMMOCTH  LIEJIBIX
JETMMOCTH LEJIbIX YHCENI, Pa3JIOKEHUE YuCia Ha | YACEN,  PAa3JIOKEHHWE 4YHClIa Ha  IPOCThbIE
IIPOCTBIE MHOKUTENH JUIs PEILICHUS 33124, MHOKUTENH JUIsl pellieHus13a1a4u

ONEpUpOBaTh  IOHATHEM:  CTENEHb C
palMOHAIbHBIM  IIOKa3aTeleM;  OIepUpOBATH
MNOHATUSMM: JIOrapudM 4YHUCHa, JECATHYHBIE U
HaTypaJbHbIE JOrapru(MBbl.

VYpaBHEHHUS U HEPABEHCTBA: ®opMyJIMPOBATD, 3allUChIBATH B

IIPUMEHATh  CBOMCTBA
npeoOpa3oBaHUsl  BBIPAKEHMH,  ONEpUPOBATH
HNOHATUSAMM:  II0KA3aTelIbHOE  ypaBHEHUE U
HEPABEHCTBO, pelarb OCHOBHBIE THIIBI
[IOKAa3aTeNIbHbIX YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATE NPe0Opa3oBaHUs BBIPAKEHUIH,
CoZIepKaIINX aorapudmsl, OIIepUpOBAThH
HOHATUSAMM: JIOTapU(PMUUYECKOe YypaBHEHHE U
HEPaBEHCTBO, pemarthb OCHOBHBIE TUIIBI
JOrapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

HaXOJUTh pelieHus IPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB;

OIIepUpPOBAThH HOHSTUSMU: cucrema
JUHENWHBIX  ypaBHEHMM W €€  pelIeHue,
UCIIOJIB30BaTh CHUCTEMY JIMHEHMHBIX YpaBHEHUH
JUISl pEILICHUS TPAKTUYECKUX 3a/]a4;

HaXOJUTh PEIICHUs MPOCTEHIINX CUCTEM U
COBOKYITHOCTEH pallMOHAJbHBIX YPaBHEHUM W
HEPABEHCTB;

MOJIETIMPOBaTh pEalbHbIE CHUTyallUM Ha
A3bIKE  anreOpbl,  COCTaBIATh  BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI T10 YCIOBHIO
3a/1a4d, HCCIEAO0BAaThb IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM amnmnapaTa anreOpbl.

CTCIICHU JJIA

CHMBOJIMYecKOH ¢opMe U WLIIOCTPHUPOBATH
NpHMepPaMH CBOWCTBA CTETIEHHU.

IIpumeHnsaTs CBOliCTBA CTEIIEHU IU1s
peoOpa3oBaHUs BHIPAKCHHIH.

®opmyMpoOBaTh " WILIIOCTPUPOBATH
rpagu4ecKH CBOMCTBA MOKa3aTeNbHON (PYHKIINU.
Pemiate  OCHOBHBIE  THUIIBI  ITOKAa3aTEIbHBIX
YpaBHEHUIH HEPABEHCTB.

HUcnoab3oBath umuppoBbIe  pecypchbl Ui

HOCTPOCHUS TpapUKOB (PYHKIUI U M3y4EHUS HUX
CBOMCTB

PopMyJIMPOBATD, 3anMCchIBaTh B
CHMBOJIMYECKOH (opMe UM MILIIOCTPUPOBATH
NpHMepaMH CBOWCTBA Jorapudma.
BbinmoaHaTs  npeoOpazoBaHus
coJiepKalKX JIorapu(Msl.
®opmyMpoOBaTh u
rpaguyeckn cBoiicTBa  JorapuMuyeckoin
(GyHKIIH. Pematns OCHOBHBIE THUIIBI
JorapupMHUECKUX YPaBHEHUN U HEPABEHCTB.
HUcnoas3oBats unmudposeie  pecypebl s
NOCTPOCHUs TpapuKoB QYHKIMNH M HU3Y4EHUS HUX
CBOMCTB.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUSIMATEMATUKH

BBIPAKECHU,

HJIIOCTPUPOBATD

OyHKIMU U TpadUKU:

OIEpUPOBaTh MOHATHUSAMU: IEPUOIUYECKAs
(GyHKIMS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH 3KcTpemyMma (QYHKIHMM, HauOoibliee u
HauMEHbIIee 3HAYEHUs byHKIIIN Ha
IIPOMEXKYTKE, UCIIOJIb30BATh ux JUISL
UccleIoBaHusl (PYHKINHU, 3aJaHHOU IpadruKoM;

OIIEpUpPOBAThH HOHSTHUSMH: rpaduKu
MIOKa3aTeJIbHOM, norapumuueckoin "
TPUTOHOMETPUUYECKUX (YHKUMH, U300paXkaTh HX
Ha KOOPJAMHATHOM IIJIOCKOCTH U MCHOJIb30BaTh
JUISl pEIIEHNs] YPAaBHEHUIN U HEPABEHCTB;

n300paxkaTb Ha KOOPJMHATHOM IIJIOCKOCTH
rpaduKy JIMHEHHBIX YpaBHEHUH M UCIOJIb30BaTh
WX JUUISl PEIICHMS] CUCTEMBI IMHEHHBIX YPABHEHUN;

OnepupoBarb  NOHATHEM  IIEpUOANYECKAsS
byHKLHS.

Crpourts, aHAJIU3UPOBATD, CPaBHHMBATh
rpaMKu TPUTOHOMETPUUECKUX (DYHKIIMH.
®opmyMpOBaTh u WTIOCTPHPOBATH
rpaguyecks CBOMCTBA  TPUTOHOMETPUYECKUX
GyHKIHIA.

Pemiate  mpocreiimue
HEPABEHCTBA.
HUcnoan3oBare  rpapuku s
TPUTOHOMETPUYECKHUX HEPABEHCTB.
HUcnoan3oBare nupposeie  pecypebl s
NOCTpOeHUs IpadUKoB QYHKIUN M U3YUEHHS HX
CBOMCTB

TPUTOHOMETPUUCCKUC

peuieHus




WCIIONB30BaTh Tpaduku  QyHKOHA A7
WCCIICIOBAHMSI TIPOLIECCOB M 3aBUCHMOCTEH W3
JPYTrUX y4eOHBIX JUCIUILIUH.

Hauana maremaTn4eckoro aHanusa:

ONEpUPOBATh TOHATHUSMHU: HEMpepbhIBHASL
¢GyHKUUMs, Tpou3BoAHAS (DYHKIIMH, UCIOIH30BAThH
reoOMeTpUYecKUuid U (U3HYECKUH  CMBICTT
MIPOU3BOAHOM I PELICHUS 3a/1a4;

HAaXOJIUTh MPOU3BOJHBIC  AJIEMEHTAPHBIX
(GYHKIMH, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIUIA;

UCIIOJIb30BATh MIPOU3BOIHYIO ISt
uccienoBanusi (QyHKUMM Ha MOHOTOHHOCTH H
KCTPEMYMBI, IPUMEHSTh pe3yabTaThI
UCCJIEIOBAHMSI K TTOCTPOEHUIO I'pa(UKOB;

UCIIOJIb30BATh MIPOM3BOIHYIO TUTST
HAXO0XKICHUS HAWTYYILIEero peleHus B
OPUKIAJAHBIX, B TOM  YHCJE€  COIMAJIbHO-
SKOHOMHYECKHUX, 33/1a4ax;

OTIEPHUPOBATH MOHATHAMU: TIEPBOOOpa3Has U
UHTETpaJl, [OHUMATh  T'EOMETPUUECKHA U
(du3nyecKuil CMbICI UHTETpaa;

HaXOJUTh IEePBOOOPA3HBIE 3SJIEMEHTAPHBIX
(GYHKIMH, BEIYUCIISITH HHTETPAIT
no popmyne HeroTona-JleiiOnuna;

pemaTh MPUKIAIHBIE 33/1a4H, B TOM YHCIe

COLMAIbHO-9KOHOMHYECKOT0 ¥ (PU3UYECKOIOo
Xapakrepa, CpeAcTBaMu MaTeMaTU4ECKOIo
aHau3a.

OnepupoBarb  NOHATHSIMH:
GyHKIHS; TPOU3BOTHASA(DYHKITHH.
Hcnoab30BaTh reOMETPUYECKUNA M (PU3UUECKUI
CMBICJI IPOU3BOAHOUIS pEeLICHU 3a4ay.
Haxoaputnb IIPOU3BO/HbBIE 3JIEMEHTaPHbBIX
GbyHKIMH, BBIMMCAATH MPOU3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.
Hcnoab3oBaTh IPOU3BOAHYIO 11 UCCIEIOBAHUS

byHKIIUN
Ha MOHOTOHHOCTb M JKCTPEMYMBI, MIPUMEHSATH

HEIpepbIBHAS

pe3yJbTaTbl HCCJIEJOBAHUS K IIOCTPOCHUIO
rpa¢ukoB. IIpuMeHATH TNPOU3BOJHYIO IS
HaXO0X/IECHUS HaWIy4IlEero pelieHus B
MNPUKJIAIHBIX, B TOM 4YHCI€  COIHUAIbHO-
HSKOHOMUYECKUX, 3a7adaX. 3JHAKOMHUTbCHA €
HCTOpPHeN pa3BUTUS MATEMAaTHUYECKOTO aHATN3a
OnepupoBath MOHATUSIMHM. TIEpBOOOpa3Has,
WHTETpall.

Haxoautp  nepBoOoOpa3Hble  3JIEMEHTAPHBIX

GyHKUIUH; BBIYHCIAATH UHTErpad Mo ¢opmy.ie
Herorona—Jleitbnuua.
3HaKoOMHUTBCS c HCTOpHel
MaTE€MaTUYeCKOro aHajau3a
OnepupoBarb NOHATHSAMHU. CUCTEMA JIMHEHHBIX
ypaBHeHU U €€ peumenue. Hcmouab3oBaTh
CUCTEMY JIMHEMHBIX YPaBHEHMM i pELICHUs
IIPAaKTHUYECKUX 3a]1a4.

HaxoauTe pemeHus IIPOCTEHIINX CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUHN

Y HEPABEHCTB.

Ucnonb3oBath rpadpuku GyHKIUHN U1 pelieHus
YpaBHEHUM.

MoaeanpoBaTh peanbHble CHUTyallUd HA S3bIKE
anreOpbl, COCTaBJIATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI II0 YCIOBHUIO 3a1ayH,
HCCJIe10BATH NOCTPOEHHbIE MoAeIH ¢
UCIOJIb30BAaHUEM aNNapaTa ajareopsl

Pa3BUTHA

OTEepUPOBATh TMOHATUSMHU: TOUKA, MpsMas,
TJIOCKOCTB;

MPUMEHATh AKCHOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX MPHU PEHICHUH T€OMETPUUECKHIX
3a7a4;

OTIEpUPOBATH TOHATHUAMH: TAPAIEITHHOCTD
Y NEPHEHANKYJISPHOCTh MPSIMBIX U MJIOCKOCTEH;

KJIacCU(PUITUPOBATH B3aMMHOE
pacmoioXeHue TMPsSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;

OMEpUPOBATh  TOHATUSMHU:  ABYTPAHHBIN
yroja, TpaHW JBYTPaHHOTO  yrja, pedpo

ITosryyaTs mpencraBiaeHUs O MPOCTPAHCTBEHHBIX
¢urypax, pa3OupaTb @pocTeiIIMe MpaBuUiIa
n300pakeHust 3TUX QUryp.

HN300paxkaTh NpsSMYIO U INIOCKOCThHA PUCYHKE.
Pacno3naBaTh MHOTOTpaHHUKH, TUPaMUAY, KYO,
Ha3bIBaTh MX AJIEMEHTHI.

JlenaTh pUCYHOK KyOa, MUpPaMUAbI, HAXOAUTh
OIIMOKY B HEBEPHBIX U300paKEHUSIX.
3HAKOMMTBCS C CEUYEHUSIMHU, C METOJIOM CIIEJOB;
MCIIOJIb30BATh JUJISl TOCTPOEHUSI CEYEHMS] METO
CJIEIOB, KpaTKO 3aIlMChIBaTh IIard MOCTPOEHUS
CEUEHHS.




JIBYTPAHHOTO yTJIa, JTUHEWHBIN yroy ABYrpaHHOIO
yria, rpagycHas Mepa JIByTpaHHOTO yIJja;
OIIEpUPOBATh IOHATUAMHM: MHOIOTPAHHUK,
BBIIYKJIBIA M HEBBIIYKIBIA MHOIOI'DAHHUK,
JJIEMEHTHI MHOTI'OTpaHHHKA, IIPaBUJIBHBIN
MHOT'OTPaHHUK;
pacrno3HaBarhb OCHOBHBIE
MHOTOTPaHHUKOB (nupamuaa,
IpSAMOYTOJIbHBIN Mapasuienenunen, Kyo);
KJ1accu(UIIpoBaTh MHOT'OTPaHHUKH,
BbIOMpas  OCHOBaHMsS s Kiaccu(UKaLuu
(BBIIIYKJIBIE W HEBBIIYKJIbIE MHOIOTPAHHUKH,
IIPABWIBHBIE  MHOTOIDAaHHUKH,  IpPAMBIE U
HAKJIOHHBIE NIPU3MBI, ITapaJljIesICUIIE bl );
OIIEpUPOBATH HOHSTHUSMM: CeKyIas
IJIOCKOCTB, ceueHue MHOT'OTPaHHHUKOB;
OOBSICHATh NPUHIMIIBI [TOCTPOEHUS CEYEHUH,
UCIIONIBb3YSl METOJ| CJIEJJOB; CTPOMUTH CEUYCHUS
MHOTOTPaHHUKOB METOJOM CJIEJIOB, BBINOIHSITD
(BBIHOCHBIE) IUIOCKME YEpTeXH M3 PHCYHKOB
IPOCTBIX OOBEMHBIX (PUTYp: BHJ CBEPXY, COOKY,

BUJIBI
npu3ma,

CHM3Y;

pelarhb 3a/1a4u Ha HaXO0X/IEHHE
reOMETPUYECKUX BEJIMYMH [0 obpasuam HiIu
aJIropuTMam, IPUMEHSIS U3BECTHBIE
aHAJIUTMYECKUE  METOJbl  IpU  pELICHUHU
CTaHJApPTHBIX ~ MAaTeMAaTUYECKUX  3aJady  Ha

BBIYMCIICHUE PACCTOSSHUM MEXKY IBYMS TOUKaMHU,
OT TOYKHM JI0 OPSIMOM, OT TOYKH A0 IJIOCKOCTH,
ME¥XKy CKPEIIHUBAIOIIUMUCS IIPSIMBIMU;

peuaTtb 3aga4un Ha HaXO0XJICHHUEC
TCOMECTPHUICCKUX BCIIMYUH 10 06pa3uaM nimn
AJIropuTMam, MIPpUMCEHAA HU3BCCTHBIC
AHAJIUTUYCCKUC MCETOABI npu peHICHUN
CTaHJApTHBIX MAaTEMaTHYCCKUX 3aaa4 Ha

BBIUNCJICHUE YIJIOB MEXIY CKpELIMBAIOIIMMHUCS
HOPSIMBIMU, MEXY MPSIMON M TUIOCKOCTBIO, MEXY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIYUCIISTH 00BEMBI u IUIOIIAH
MOBEPXHOCTEN MHOTOTPaHHUKOB (mpusma,
NUpaMua) ¢ MpUMEHEHHEM (pOpMyJ, BBIYUCISTH
COOTHOILIEHUS MEX]Y IUIOIAJIMU TOBEPXHOCTEN,
o0bemMamMH MOJOOHBIX MHOIOIPAaHHUKOB;

ONEpUpPOBaTh IOHATHUAMHU: CHUMMETPHUS B
IPOCTPAHCTBE, LEHTP, OCb U  INIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU
burypsr;

U3BJIEKATh, npeoOpa3oBbIBaTh u
MHTEPIPETUPOBATH nH(pOpMALINIO 0
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (urypax,
IPEJICTAaBICHHYIO Ha YepTeKax U PUCYHKAX;

IPUMEHSATh TeOMeTpUyYeckre (axkThl s

Pacno3HaBaTh BUJ CEUCHHS W OTHOIICHUM, B
KOTOPBIX CEUYEHHE JeNUT pedpa KyOa, HAXOAUTh
IUIOIIAIbCEYEHM.

Hcnoan3oBath 1mogo0ue mpu pelieHuy 3aaad Ha
MOCTPOEHUECECUCHUH.

3HAKOMHUTBCS C AKCHOMATHYECKUM TOCTPOCHUEM

CTEpEOMETpPUHU, C aAKCHUOMAaMH CTEPEOMETPUH U
CJIE/ICTBUSIMU U3 HHX.
HNnnaocTpupoBaTh  aKCUOMBI  PUCYHKaMH U

IpUMEpaMH U3 OKpYKarolei 00CTaHOBKU
ITepeuncasts BO3MO>KHBIE Croco0bl
pacnoJIOKEHUsT JBYX MNPAMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATh UXHA IPUMEPAX.

aBathb onpeneeHue CKPELIMBAIOIIUXCS
IIPSIMBIX, (bopMynupoBaTh IIPU3HAK
CKPELIMBAIOIINXCS IIPSIMBIX U IIPUMEHSATH €ro IpU
pellIeHny 3a1au.

Pacno3HaBath npusmy, Ha3bIBaTh €E3JIEMEHTHI.
CTpouTthb ceueHus Npru3MblHA TOTOBBIX YEPTEXKAX.
IlepeuncasiTb BO3MOXHBIE CIIOCOOBI B3aUMHOT'O
pacnoJIOKEHUsT  OpsAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH COOTBETCTBYIOLIUE
IIPUMEPBI U3 peabHOU KU3HHU.

JlaBaTh onpenejieHre NapauIe]IbHOCTH IPSMOM U
IJIOCKOCTH.

®opMyJMpoOBaTh NPHU3HAK  [APAJLIEIBHOCTH
IIPSAMON M IUIOCKOCTH, YTBEPXKIECHHE O MNPAMOU
IIEPECEYEHHUs] [IBYX IUIOCKOCTEH, IPOXOIALINX
4yepes napajuiesIbHbIE IIPSMBIE.

Pemarp mnpakTHMUecKkHe 3alayd Ha IIOCTPOEHUE
CEYEHUN MHOTOI'PAaHHMKA.

OO0BsICHATH Cllydyau B3aWMHOTO DPACIIONOKECHUS
IUIOCKOCTEMN.

JaBatb onpenejgeHue
IIJIOCKOCTEW; MPUBOIUTH IPUMEPBI
U3 peaIbHOM KM3HU U OKpYXkaroleil 00CTaHOBKH,
WUTIOCTPUPYIOIINE MapaJIICIIBHOCTD INIOCKOCTEN.
Hcnoab3oBarh NpU3HAK MApAIICIBHOCTH ABYX
IIJIOCKOCTEM, CBOMCTBA IapaJuIeIbHbIX
IIJIOCKOCTEH IIPU pELICHUH 3a1a4 Ha IIOCTPOECHUE.
OO0BSICHATBH, 4YTO HAa3bIBAECTCA MapaUIEIbHBIM
IIPOCKTUPOBAHUEM U KAaK  BBIIOJIHACTCSA
IIPOEKTUPOBAHUEPUTYp HA MIIOCKOCTb.
MN3o00paxars B  mapauienbHOU
pa3nyHble FeOMEeTpHUYECKHe (GUTYpHI.
MopeanpoBaTh pealbHblE CUTYallMd HA S3bIKE
T€OMETPHH, UCCIIEI0BATh ITOCTPOEHHBIE MOJENH C
UCIIOJIb30BAaHUEM I'€OMETPUYECKUXITOHATUH.
HUcnoab3oBarh 1npu  pelmIeHHH  3aJad  Ha
IIOCTPOEHUE CEUYECHUM IOHATHE MapaAIICIbHOCTH,
IIPU3HAKU M CBOMCTBA MAapaUICNIbHBIX MPSMBIX HA
IIJIOCKOCTH

napaJjijiCJIbHBIX

MPOEKIUU




pelIeHns CTEPEOMETPUYECKHUX 3ajad,
nmpeamnojgaratomux HCECKOJIbKO MIaroB peuICHU!s,
€CJIM YCJIOBHsS IPUMEHEHHUS 3aJaHbl B SIBHOU
dopme;

IIPUMEHATh  NPOCTEHIIME  NPOrpaMMHbIE
CpeICTBA M AJIEKTPOHHOKOMMYHHKAIMOHHbIE
CUCTEMBl IIPH PEIIEHUU CTEPEOMETPUUYECKUX
3az1ay;

IIPUBOJIUTL  INPUMEPHl  MATEMATHYECKUX
3aKOHOMEPHOCTEd B IPUPOJE M  KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I€OMETPUH B
UCKYCCTBE;

IIPUMEHATh  IIOJy4YCHHBbIE  3HaHMS  Ha
IMMPAKTHUKE: aHAJIM3UPOBATh PCAJIBHLIC CUTyalluu U
IPUMEHATh M3yYEHHBIC IIOHATUS B IIPOLECCE
IIOMCKa pelieHus MaTeMaTHYECKH
c(OpMyYIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBAThH
PCAJIbHBIC CUTyallUKM Ha A3BIKEC TI'€COMCTPHHU,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJENN c
UCIIOJIb30BAHUEM T€OMETPUYECKUX TOHATUH U
TEOPEM, amnmapara ayreopsl, pemarb
IIPAKTUYECKHE 3aJa4H, CBsI3aHHbIE C
HaXOXXIACHUEM I'COMCTPUYCCKUX BCIIMYHNH.

OO0BSICHATBH, KaKoil yrojl Ha3bIBAETCS YIIOM
MEXIY [IepECEKArOLIIMUCS MPSIMBIMH,
CKPELIMBAOIIMMUCS IPSIMBIMU B IPOCTPAHCTBE.
JlaBaTp  ompejaeneHMe  IEPIECHIUKYISIPHBIX
OpSAMBIX W HPSAMOHM, NEPHEHAUKYIIPHOM K
IIJIOCKOCTH.

Haxomuth yriael MeXay CKpPELIMBAOIIMMUCS
NpSMBIMU B KyOeu mupaMue.

[IpuBoauTs, NpuUMeEpbI W3 PEATbHON KU3HU H
OKpYy’Karomied 0OCTaHOBKH, WILTIOCTPUPYIOIIUE
NEePHEHAUKYIISIPHOCTh MPAMBIX B IPOCTPAHCTBE U
NEPIEHIUKYJIIPHOCTD NPSIMOMK IJIOCKOCTH.
®opMyIMpPOBATh IPU3HAK NEPIEHAUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, IPUMEHSTh €ro Ha
MpaKTHUKE:  OOBSICHATH  MEPHEHAUKYISPHOCTH
pebpa Kyba U AMaroHaly ero rpaHd, KOTopasi ero
HE COJICP’KUT, HAXOJUTh JAJUHY JUaroHaiu Kyoa.
BbIYuCIATE BBICOTY ITPAaBUIIBHOM TPEYTOJIBHOU U
IIPAaBUJIBHOM  YETBIPEXYIOJBHOM MHpaMuJ IO
JUTHHAM pEdep.

Pemarhb 3a7aun Ha BBIYKMCIEHUS, CBSI3aHHBIE C
NEePHEHAUKYIISIPHOCTBIO IPSMOM M IJIOCKOCTH, €
HCII0JIb30BaHUEM npu pelIeHun
MUIAHUMETPUYECKHUX (aKTOB U METOJIOB.
OO0BSICHATB, YTO HA3bIBAIOT NEPHEHAUKYIIIPOM U
HAKJIOHHOM M3 TOYKM K IUIOCKOCTH; MPOEKLHEH
HAKJIOHHOH Ha IUIOCKOCTh. OOBSICHATH, 4YTO
Ha3bIBAETCSI  PACCTOSIHUEM: OT TOYKH  JO
IUIOCKOCTHU; MEX1Y MapaieNIbHbIMU IUIOCKOCTSMU;
MEX]y IPSIMOM U MapajuleNIbHOW €l IUIOCKOCTBIO;
MEXIY CKPELUBAIOLUMUCS PSIMbBIMHU.

HaxoauTthb 3T paccTOsiHUS B MPOCTHIX CIy4Yasix B
KyOe, mupamu/jie, pu3Me.

MopaeanpoBaTh peanbHble CUTYallMH Ha SI3bIKE
TE€OMETPHH, UCCIIE0BATh TOCTPOCHHBIE MOJIETH C
MCII0JIb30BAaHUEM I'€OMETPUUECKUX MTOHITHH.

HUcnoab3oBarh 1pu  pelmIeHWHM 3a4ad  Ha
noctpoeHue ceyeHuid  teopemy Iludaropa,
CBOMCTBA MPSMOYTOJIBHBIX ~ TPEYrOJbHHUKOB

JlaBaThb ompenejleHde yria MexAy NpsAMOU U
IUIOCKOCTBIO, (POPMYJIMPOBaTh TEOpEMY O TPEX
NEepHEHINKYIIApax U 00paTHYIO K HEH.

Haxoaurts yron mexay ImpsMON M INTIOCKOCTBIO B
MHOT'OI'PAaHHUKE, PACCTOSHUE OT TOYKH 1O MPAMOU
Ha IUIOCKOCTH, WCIOJB3Yysl TEOpeMy O TpEX
nepneHaukynsapax. IIpoBonuts Ha  deprexe
MEPNEHAUKYIISAP: U3 TOYKH HA IPSIMYIO; U3 TOYKH
Ha IUIOCKOCTb.

JlaBaTh omnpeneNeHne IBYTPAHHOIO yIJIa U €ro
sneMeHTOB.  OOBSCHATH  PaBEHCTBO  BCEX
JIMHEWHBIX YIJIOB JBYTPAHHOIO YIJIA.

HaxoauTe Ha 4Yeprexxe IBYIPAaHHBIM Yroja IIpu




pebpe mnupamuAbl, NPU3MBI, NapauieJenunena.
JlaBaTh onpeaejieHue YIiia MEKyIIOCKOCTSMH.
JaBatb omnpeneieHue u  (GopMyJIupoOBATH
NMPU3HAK B3aUMHO MEePHEHIUKYISIPHBIX
MJIOCKOCTEH.

Haxoauth yriasl MeXAy IUIOCKOCTSMHU B KyOe U
Upamuie.

Hcnoan3oBath npu peHIeHUH 3a7a4 OCHOBHbBIC
TEOPEMBI U METO/IbI INIAHUMETPHUH.
MopaeanpoBaTh pealbHbIE CUTYyallMM Ha SI3bIKE
reOMEeTPUU, MCCJIeJ0BATh MOCTPOSCHHBIE MOJAEIU
C UCTIOJIb30BAHUEM F€OMETPUUECKUXITOHATHH.
Hcnonb3oBaTh 1mpu  pelieHUH  3a7ad  Ha

IIOCTPOECHHUE CEUYEHUI COOTHOILIEHUS B
MPSAIMOYTOJIBHOM TPEYTOJIbHUKE
JaBaTb omnpeeeHue napajuieNenunesaa,

pacno3HaBaTh €rOBUbI U U3y4aTh CBOWCTBA.
JlaBaTh onpeneneHue NUPaMUIbl, paclio3HABATh
BUIBl NUpaMujll, (POPMYJUPOBATH CBOMCTBA
pEbep,rpaHeil U BHICOTHI MPABUIILHON MTUPAMHU/IBL.
Haxoauthy 1miomanas TOMHOW ©  OOKOBOH
[IOBEPXHOCTU nUpamu/bl. /laBaTe omnpeaeneHue
YCE€UEHHOW MUPaMU/Ibl, HA3bIBATh €€ JIEMEHTHI.
®opMyJIMPOBATH TEOPEMY O IUIOMIATU OOKOBOM
IIOBEPXHOCTH ITPABUIILHON YCEYEHHOU TUPAMUBL.
Pemiars 3amaun Ha BBIYMCICHUE, CBS3aHHBIE C
NMpaMuJaMi, a TakKe 3aa4yd Ha ITIOCTPOEHHE
CEYCHUH.

/laBaTh ompejaeeHHe IPU3MbI, PAClO3HABATH
BUJIbI NPU3M, M300pakaTh MPU3MbI HA YEPTEKE.
Haxoauth 1wiomaas TOJHOW WM OOKOBOM
IOBEPXHOCTHU IPU3MBI.

N3yuars cooTHomeHus Diinepa s 4ucia
pEbep, rpaHelt U BEpUIMHMHOTOTPAHHUKA.
N3yyars BUIBI NPaBUIBHBIX MHOTOTPAaHHHUKOB,
MX Ha3BaHUSH KOJIMYECTBO I'PAHEM.

HN3y4arb CHMMETPUIOMHOTOTPAHHUKOB.
OO0bsACHATD, KakMe  TOYKM  HAa3bIBAKOTCA
CHMMETPUYHBIMU OTHOCHUTEIBHO JAHHOW TOYKH,
MPSIMOW WJIM TUIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM,
OCBIO UJTU TUIOCKOCTBhIO CUMMETPUH (DUTYPHI.
I[IpuBoaNTH MpUMeEpPBLI CUMMETPUYHBIX (UTYD B
ApXUTEKTYpe,TEXHUKE, PUPOJE.

MogaenupoBarb peajbHbIE CUTyallUd HAa SA3bBIKE
T€OMETPHH, UCCIIEN0BATH MIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM  I€OMETPUYECKHX  IOHSATHH,
MCIIOJIb30BaTh 110,10011€ MHOTOTPaHHHUKOB
OOBSICHATH, KaK U3MEPSIOTCS OOBEMBI  Ted,
IIPOBO/I AHAJIOTUIOC U3MEPEHUEM IUIOIIAAECH
MHOTOYTOJIbHUKOB. POpMYyJMPOBATh OCHOBHBIE
cBoiicTBa 00BEMOB.

N3yyaTh, BBIBOAMTH  (opmyJbl  00bEMa




IIPSIMOYTOJIBHOTO  NapajlUIeNICNUIead, IPU3MbI U
MAPaMUJBL.

Boruucaste 00bEM NPU3MBL U MUPAMUIBL 110 UX
anemeHTaM. IIpuMeHsiTe 00BEM 17 pemieHus
CTEPEOMETPUYECKUX 3alad M I HaXOXKICHUs
r€OMETPUYECKUXBEIIMYHH.

MopenupoBarh peanbHbIE CHTYAallMH Ha SI3bIKE
T€OMETPUH, MCCIEA0BATh ITOCTPOCHHBIE MOJEIU
C UCIOJB30BAHUEM T'€OMETPUYECKHUX IOHATUMN

CTpoutb ceyeHME MHOIOTPaHHHKA METOJIOM
CJIE/IOB.

JlaBaTh  ompeaejieHHe  PACCTOSIHUSL  MEXAY
burypamu.

Haxoauth paccrosiHe MeXIy NapajliebHbIMU
IUIOCKOCTSIMH, MEXIY IJIOCKOCTBIO U
IapajuIeIbHON en IIPSIMOH, MEXIY

CKPEIIHBAIOIIUMHUCS TPSIMBIMHU.
CTpouTh JUHEMHBIN Yroj JIBYIpaHHOTO yria Ha

YCPTCIKC  MHOI'OI'paHHHMKAa W  HaxXOoAWUTb  €ro
BCJIIMYHNHY.

Haxozme YTJIbL MCKOY INIOCKOCTSIMHU B
MHOI'OI'PaAHHHUKAaxX

OIICPUPOBATL INOHATHUAMU: HNUIMHAPUYICCKAs

MOBEPXHOCTh, 00pa3ylolIe UIMHIPUYECKON
HIOBEPXHOCTH, YUTHH]ID, KOHUYeCKast
IIOBEPXHOCTH, oOpasyroiue KOHUYECKOH

MIOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTh;

pacrno3HaBaTh Tejla BpalleHus (LWIMHAID,
KOHyC, cdepa u 1map); OOBACHATH CIOCOOBI
NOJYYECHHUsI TN BpAIICHUS; KIACCH(PHUINPOBATH
B3aHMHOE pacIoyIoKeHUe cQepbl U IIOCKOCTH;
OTIEPHPOBATH TIOHSATHSIMU: IIAPOBOM CETMEHT,
OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA, I1apOBOii

CIIOM, OCHOBaHUE IIAPOBOrO CJIOSl, BBICOTA
1IapOBOIO CJI0sI, IAPOBOM CEKTOP;
BBIYHCTISTH 00BEMBI u MJIOILAN

MOBEPXHOCTEH TeNl BpALICHUs, T'€OMETPUUYECKUX
TeJI C MPUMEHEHUEM (HopMy;

ONEpUPOBATh MOHATHSIMH: MHOTOTPaHHUK,
BIIMCAHHBIN B cepy U ONMUCAHHBII OKOJIO cdepsl,
cdepa, BNHMCaHHAs B MHOTOIPAaHHUK HWIIHM TEJO

BpaIllCHU,
BBIYUCIIATDH COOTHOIICHUA MCKIAY
IIomaasamMu HOBCpXHOCTCﬁ n o0beMaMH

MOJJOOHBIX TEJT;

n300pakaTh U3y4aeMble (GUTYPHI OT PYKH U
c IPUMEHEHUEM MIPOCTHIX YEePTEIKHBIX
UHCTPYMEHTOB;

BBITNIOJIHATH (BBIHOCHBIE) TIOCKUE YEPTENKHU
U3 PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BUA
CBepXy, COOKYy, CHHM3Yy, CTPOUTH CEYCHHS Tel
BpALICHHUS;




M3BJICKATh, HMHTEPIIPETUPOBATH "
npeoOpa3oBHIBAThH nH(pOpMaIINIO 0
HPOCTPAaHCTBEHHBIX T'€OMETPUYECKUX (urypax,
NPECTAaBICHHYIO Ha YepTeX,ax U pUCYHKaX;

ONEpUpPOBATh  TOHATHEM  BEKTOP B
IPOCTPAHCTBE;

BBINIOJIHATE JICUCTBHUS CIIOKEHHS BEKTOPOB,
BBIUYMTAHUSI BEKTOPOB U YMHOXXEHHsI BEKTOpa Ha
9HUCII0, OOBSCHATh, KAaKUMH CBOWCTBAMU OHHU

o0nanaror; IIPUMEHSITh IIPABUJIO
napaJuleenuIeaa;
OIICpHUPOBATH IHOHATUAMMU . JACKapTOBbI

KOOpAMHATBl B IIPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI
BEKTOPA, YIroJd MEXIY BEKTOpaMH, CKaJspHOE
IIPOM3BEJICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMIUIAHAPHBIE BEKTOPBI;

HaxXOJUuTb CyMMY BCKTOPOB U IIPOU3BCIACHUC
BEKTOpa Ha YHCIO, YIOJ MEXIYy BEKTOpaMy,
CKaJIIpPHOE IIPOU3BENCHUE, PACKIIAbIBATh BEKTOP
110 IBYM HCKOJUIMHCAPHBIM BCKTOPAM;

3aJaBaTb  IUIOCKOCTb  YPaBHCHHMEM B
JIEKApPTOBOM CHCTEME KOOpPJMHAT;, IIPUMEHATH
TEOMETPUUYECKUE (baxThI JUISL peleHus
CTCPEOMETPUYECKUX  3a1ad, IMPEIIOIararoIux
HECKOJIBKO IIIarOB  PEIICHHs, €CIM  YCJIOBHS
MPUMCHCHHUS 33]IaHbI B IBHOU (hopMe;

pelmars  IOPOCTEHIINE  I'EOMETPUYECKUE
3ala4M Ha NPUMCHCHUEC BCKTOPHOKOOPAUHATHOI'O
METO/1a;

pemlate  3aJadyd  Ha  JOKa3aTeJbCTBO
MaT€MaTU4YeCKUX OTHOLIEHUH U HaXOXKIEHUE
TCOMETPHUICCKUX BCIUYHUH 110 o6pa3uaM NN
alNropuTMaM, MPUMEHSSA U3BECTHBIE METOIbI IpU
PEIICHUH CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4,

IIPUMEHATH  MPOCTEHIINE  IPOrPaMMHBIC
CpeacTBa u OJICKTPOHHOKOMMYHUKAIIMOHHBIC
CUCTEMBI IIpU PELIEHUH CTEPEOMETPUYECKUX
3az1ay;

NIPUBOJAUTH  NPUMEPHI  MaTEeMaTHYECKUX
3aKOHOMEPHOCTE B MNPUPOJE M  KHU3HHU,
pacro3HaBaTh IMPOSBICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE;

IIPUMEHATH  IIOJIy4CHHBIE  3HAHUSA  HA
IMMPAKTHUKE: aHAJIM3UPOBATh PCAJIbHBIC CUTyalluu U
IPUMEHATh U3Y4YCHHBIE IIOHATUSA B IPOLECCE
IIOHUCKa pPEeICHUA MaTEMAaTHYCCKHU
c(OpMyYIHPOBAHHONW MPOOJIEMBI, MOJETUPOBAThH
PCaIbHBIC CUTyallUKM Ha A3BIKE T'C€COMCTPHH,
UCCIIEI0BATh IIOCTPOEHHbIE MOJEIN c
HCIIOJIB30BAHUEM TCOMETPHUUCCKHUX MOHATHH |
TEOPEM, amnmnapara anreopsl, peuarhb




IMPAKTUYCCKUC 3aJa4u, CBsI3aHHBIC C
HAXOKIACHUCM I'COMCTPUYCCKUX BCIIMYNH.

UuTaThb U CTPOUTH Ta6J'II/II_IBI " qyuarpaMMebl;

OTIepUPOBATH MOHSATUSMH: cpenHee
apudMeTHIecKoe, MeauaHa, HauOoIIbIIEE,
HAaUMEHbBIIEe  3HAUEHWE, pa3Max  MaccHBa
YHCIIOBBIX JaHHBIX;

ONEpUPOBaTh  MOHATUSAMH:  CIIyYaWHbIN

SKCTIEpUMEHT (OMBIT) W CIydailHOE COOBITHE,
DJIEMEHTapHOE COOBITHE (IIEMEHTAPHBIA HCXO[)
CIIy4allHOTO OIIbITa, HAaXOIUTh BEPOSITHOCTH B
ONbITaX C PABHOBO3MOXHBIMU  CIIy4alHBIMHU
COOBITHSIMH, HaXOJIUTh u CpaBHUBATH
BEPOSTHOCTH COOBITHI B M3YYEHHBIX CIIy4alHBIX
3KCHEPUMEHTAX;

HaxXoauTh U  (OPMYIHPOBATH COOBITHS:
nepecedeHre U OObENUHEHUE TaHHBIX COOBITHH,
coOBITHE, IPOTUBOIOIOKHOE JAHHOMY COOBITHIO,
MOJIb30BaThCAd  JUarpaMmmamMu Oiinepa u
dopMysOil  CIOXKEHUs ~ BEpOSATHOCTEH  IpU
pELIeHUH 3a/1a4;

OIIepUpPOBAThH MOHSITUSMU: yCIIOBHAs
BEPOATHOCTb, HE3aBHCHUMBbIE COOBITHS, HAXOIUTh
BEPOSATHOCTH C TIOMOILBIO IIPABUJIA YMHOKEHHUSI, C
MIOMOILBIO IEPEBA CIYYalHOIO OIBITA;

IPUMEHATh  KOMOWMHATOPHOE  IpaBUIIO
YMHOXKEHMSI IIPU PELICHUH 337ad; OIEepUpOBaAThH
HOHSITUSAMU: UCIIBITAHUE, HE3aBHCHMBbIE
UCIIBITaHUsl, CepUsl UCIIBITAHUM, yCIIEX U Heyaya,
HaXOJUTb BEPOATHOCTH COOBITUH B  CEpPUH
HE3aBUCHMBIX HCIBITAHUN 1O NEPBOrO yCIIexa,
HaXOJUTh BEPOATHOCTH COOBITUH B  CEpHUH
ucneITaHui bepuyiny;

ONEpUPOBaTh  MOHSTHUAMU:
BEJIMYNHA, pacnpezeieHme
Jyarpamma pacipeeneHus.

Cly4aitHas
BEPOATHOCTEH,

AKTYyaJIM3HpPOBaTh (baxTbI " METO/IbI
IUIAHUMETPHUH, PEJICBAHTHBIE TEME, MPOBOIMTH
AHAJIOTHU.

JlaBaThb onpejaeneHus chepsl U Mapa,ux MeHTpa,
paauyca, TuameTpa.

Omnpenensats chepy Kak ¢uUrypy BpalieHHS
OKPYXXHOCTH.

HccenenoBaTh B3aMMHOE PACIONIOKEHHE ChEPBI U
IUTOCKOCTH, IBYX c(ep, HILTIOCTPHPOBATH 3TO HA
yepTexax U pUCyHKax.

@®opMyIMPOBATH  OIpEJCICHUE KacaTelbHOU
IUIOCKOCTH K cdepe, CBOHCTBO MW MPHU3HAK
KacaTeIbHOUIIIIOCKOCTH.

3HAKOMUTBLCSI C T€0/IE3UYECKUMHU JIMHUSIMU Ha
chepe

OO0bsICHAATH, UYTO  HA3bIBAIOT  ITWJIMHAPOM,

Ha3bIBaTh €r0 3JIEMEHTHI.
N3yuaTh, 00BICHATH, KaK MOJYYUTH IWIMHJIP
IIyTEM BpalllCHUs

MPSAMOYTOJIbHUKA.

BbiBoauTh, HMCHOAB30BaTH  (QOpPMYIBl IS
BBIYMCJICHHS TUIOMAAN OOKOBOW TOBEPXHOCTH
HWJIMH]IpA.

H3yuarp, pacno3HaBaTh pa3BEepTKYLMUIMHIPA.
HN3o00paxkaTth UWIMHIP W €r0  CEYCHUs
IJIOCKOCTBIO, MPOXOASALIEH Yepe3 €ero och,
napajuieJIbHON WIN NMEPIEHIUKYISIPHOU OCH.
Haxoautn M0 U ATUX CEUYCHUH.
MoaenupoBaTh peaibHbIE CUTYallUU Ha SA3BIKE
T€OMETPUH, MCCJIe0BATh MTOCTPOCHHBIE MOJEIIH
C UCIIOJIb30BAHUEM T€OMETPUYECKUXITOHATUN
OO0BbsICHATBL, KaKO€ TEJIO Ha3bIBAIOT KPYTrOBBIM
KOHYCOM, Ha3bIBaTh €0 JIEMEHTBHI.

N3yuyarb, OOBSCHATH, Kak IOJYYUTb KOHYC
MyTEéM BpaIICHUS MPSIMOYTOJIBHOTO
TpeyroiabHuka. HM300paxkaTh KOHYC U  €ro

CEYEeHMS IUIOCKOCTBIO, NMPOXOALIEN Yepe3 OChb, U
IJIOCKOCTBIO, MEPIICHIUKYIISIPHON K OCH.
HN3yuyarsb, pacnozHaBaTh pa3BEPTKYKOHYCA.

BbiBoauTh, HMCHOAB30BaTh  (QOpPMYIBI IS
BBIYHCIICHUS] TUIONIAAM OOKOBOM TOBEPXHOCTH
KOHYCa.

HaxoauTh 1JI0maAM CEYEHHM, MPOXOMISIINX

4yepe3 BEPIIMHY KOHYCa WM NEPIEHIUKYIISIPHBIX
€ro ocH.

OO0BSICHATB, KaKOE TEJIO HA3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3yuatrh, 00bACHATDH, KaK €r0 NOJYyYUTh IMYTEM
BpallleHUsl IPSIMOYTOJIbHOM Tpamnenuu.

BbiBoANTH,  npuMeHsATh  dopmyny Ul




BBIUUCIICHUS IUIOIAAM OOKOBOH MOBEPXHOCTH
YCE4EHHOI'0 KOHYCa

AKTYyaIu3upoBaTh (bakThl u METO/1bI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOJIUTH
aHaJIOTUH.

Pematb cTrepeomeTpuuecKkue 3aaauu, CBA3aHHbIE
C TeJIaMHU BpalleHMs], TOCTPOCHUEM CEUEHHUH Ten
BpallleHUs, C KOMOMHALMSAMHU TEJ BpAICHUS U

MHOTOTPaHHUKOB Ha HaXO0XKJIEHUE
F€OMETPUUYECKUX BEJIUYHUH.
Hcnoab3oBath npu pelieHnun

CTEPEOMETPUYECKUX 3a7a4 IUIAHUMETPUYECKHUE
GdakThl M METOJbl 33aJjaud Ha BBIYUCIEHHE MU
JI0Ka3aTeJIbCTBO.

MopenupoBarh pealbHbIE CUTyallud Ha S3bIKE
T€OMETPUH, MCCIAEAOBATH IIOCTPOCHHBIE MOJAECIN
C MHCIOJb30BAaHUEM TI'E€OMETPUYECKUX IOHATUI
AKTyaJIM3MpOBaTh (hakThI u METO/IbI
IUITAHUMETPUH, PEJICBAHTHBIE TEME, NPOBOIUTH
AQHAJIOTHUH.

BbIBOANTB, MCNOJIB30BaTh (HOPMYIBI 0OBEMOB:
IPU3MBlL,  IWIMHApPA, [HpaMuAbl, KOHYCa,
YCEYEHHOW MUPAMHUJIBI U YCEYEHHOTO KOHYCA.
Pematb crepeoMeTpuyeckue 3aiadu, CBSI3aHHbIE
C BBIUHCICHHEM 00BEMOB. DopmMyJIMpPOBaTH
ONpEJICJICHNE IIApOBOTO CErMEHTa, IIapOBOI0
CJI0s1, IIapoBOTo cektopa. IIpuMeHATH GOpMYyIIBI
JUIl HaXOXKIEHUs 00BEMOB IIAPOBOTO CETMEHTA,
IapOBOI0 CEKTOpa

Pematb crepeoMeTpuyeckue 3aadu, CBSI3aHHbIE
c oO0béMOM Mmapa U IUIOWAABI  Ccdephl.
MoaeanpoBaTh peallbHbIE CUTYallUd HA S3bIKE
T€OMETPHH, UCCIIEIOBATh MIOCTPOCHHBIE MOJIETH C
UCIIOJIb30BAHUEM I'€OMETPUYECCKUXITOHATUH.
Pemiate cTrepeoMeTpudeCcKre 3a1a4u, CBSI3aHHbBIC
C COOTHOIIEHHMEM OOBEMOB M MOBEpPXHOCTEH
MOJ00OHBIX TN B MPOCTPAHCTBE.

MopeanpoBaTh peallbHbIE CUTyallUHd HA S3bIKE
T€OMETPHH, UCCIIEIOBATh MIOCTPOCHHBIE MOJIEH C
UCIIOJIb30BAHUEM  T€OMETPUYECKUX  IOHATUHI
AKTYyaJIM3MpOBaTh (hakTbI " METO/IbI
IIJIJAHUMETPUH, PEIEBAHTHBIE TEME, NPOBOIUTH
AHaJIOTUHU.

OnepupoBarnb MOHATHEM BEKTOP B
IIPOCTPAHCTBE.

®opmy/IMpPOBATh IIPAaBUIIO NApaJLIEICIUIEAA
IIPH CJI0KEHUUBEKTOPOB.

CkiaabIBaTh, BBIYMTATH BEKTOPBI, YMHOXKATH
BEKTOp Ha YHCIIO.

HN3y4arb OCHOBHBIE CBOMCTBA ATUXONEPALIUN.
JaBarb omnpeneneHue MNpsSMOYTOJIbHON CHCTEMBI
KOOpPJAMHAT B  IPOCTpaHCTBE.  BbIpa3urhb




KOOpJMHATBHl BEKTOpa 4Yepe3 KOOPAMHATHI €ro
KOHIIOB.
BouiBoauTh, HCHOab30BaTH (GOPMYJY UIHHBI

BEKTOpAa U PACCTOSHMS MEXKY TOUKAMHU.
BeipamxaTh CKalsIpHOE IPOU3BEIECHUE BEKTOPOB
qCpe3 HUX KOOPAWHATHI, BBIYHUCIATL YIOJ MCKAY
JIBYMsI BEKTOPaMH, IBYMS IIPSMBIMHU.

HaxoauThs yrosm mMexay npsmMod M IJIOCKOCTBIO,

yroi MEXy JBYMsI IJIOCKOCTSIMU
AHAJIUTUYCCKUMU METOAaMHU.
BouiBoauTH, HCIO0JIb30BATh dbopmyay

pacCToOAHNA OT TOYKH O0 IJIOCKOCTHU

CpaBHMBATH BEPOATHOCTH 3HAYEHUN
CIIy4allHOM BEJIMYUHBI 110 PACIPEIACICHUIO WIH C
IIOMOUIBIO AUATPAMM;

OIIEpUPOBATh IOHATHEM MAaTEMaTUYECKOIO
OKHJaHMs, IIPUBOJUTH IIPUMEPBI, KaK
IIPUMEHSETCSA MaTeMaTH4eCcKoe OJKHJaHHE
CIIy4aiiHOM BEJIMYMHBI HAXOIUTh MAaTEMATHYECKOE
0’)KMJIAHHWE 110 JTaHHOMY pacCIpENeNICHUI0; UMETh
IPECTaBICHNUE O 3aKOHE OOJBIIUX YHMCEN; UMETh
IIPEJCTaBICHUE O HOPMAJIBHOM PaCIPEACIICHUN.

HN3Baekary wuHpopManuMw w3 TaOIUI U
JUarpamMmm, HCMoJb30BaTh TAOIUIIBIN JHArPAMMBbI
JUTSI IPE/ICTABIICHUS] CTATUCTUYECKUX JaHHBIX.

Haxoautn OIIMCATCJIbHBIC XAPaKTCPUCTHUKHU
JaHHBIX.

BLIIIBI/II‘aTb, KPUTHKOBATH IrumoTe3bl (0)
XapaKTepe CHy‘I&ﬁHOfI HN3MCHYHNBOCTHU u

OTpeACIIomuX € hakTopax

BoinessiTe Ha MpUMepPax CilydaiiHbIC COOBITHS B
OIIMCAaHHOM CIIY4aiiHOM OIIBITE.
®opmyanpoBaTh yCIIOBUS
CJIy4aitHOTO OIIbITA.

HaxonuTh BEpOSTHOCTH COOBITHI B OINBITAX C
PaBHOBO3MOXXHBIMU UCXOAMH.

MoneaupoBaTh ONBITHI C PaBHOBO3MOXKHBIMHU
9JIEMEHTAPHBIMU UCXOJIaMH B X0 TIPAKTHICCKOMN
pabotel Mcmosb3oBaTh uarpamMMbl Ditiepa u
CJIOBECHOE OIMCaHue coOBITUH JUISL
bOopMyITUPOBKH M H300pakeHUs OObEIUHEHUS U

IMPpOBCACHUA

nepecedeHuss coObiTuil. Pemath 3agaum  C
HCIIOJIb30BAaHUEM dbopMyIbI CJIOKEHUS
BEPOSATHOCTEMN

Pemiate 3a7a4M Ha HAXOXKIEHUE BEPOATHOCTEU
COOBITHI, B TOM 4YHCII€ YCIOBHBIX C IOMOUIBIO
JIepeBa CIIy4aiiHOTO ONbITA.

OnpeaensiTb  HE3aBUCUMOCTb ~ COOBITHH 11O
(dopMyIie U MO OpraHU3aIUH CIy4alHOTO OIbITa
HUcnoab3oBare  MpaBUIO  YMHOXKEHHS — JUIA
NEPEYUCIICHNS COOBITHI B Cy4ailHOM OIBITE.
IMoab3oBaTbess  (QOpPMYNION M TPEYroJIbLHUKOM
[Tackais 1151 ONIpeAesIeHNs Yncia COYeTaHu I

Pa3zouBarn CJIOXKHBIC OKCIICPUMCHTEIL Ha
OTACIBbHBIC UCIIBITAHUSA.
OcBanBartb IMOHATHA HUCIIBITAHHUC, cepuia

HE3aBUCUMBIX HCIIBITAaHUH.
IlpuBoauTs npuUMepHI
WCTIBITAHU.

Pemiare 3ajaum  Ha IIOUCK  BEPOATHOCTEU
COOBITHI B CEpUM HCTIBITAHUM 10 MEPBOro ycrexa
U B cepusx ucnblTaHui bepnymiu. U3ydars B

Cepull HE3aBHCUMBIX




X0/le MPAKTH4YeCKOH padoThl C UCIIOJIH30BAaHUEM
AIIEKTPOHHBIX TAOJUI] BEPOSITHOCTU COOBITHH B
CepUAX HE3aBUCHUMBIX UCIBITAHUN
OcBauBaTh NOHATHS: ClyyailHas BEJIMYMHA,
pacnpezeneHue, Tabluua  pacrpeneseHus,
Juarpamma pacipeeineHus.
IIpuBoauTL MpUMeEPBI pacHpeiciCHUu, B TOM
YHCIIe TEOMETPUIECKOTO U OMHOMHUAIIBHOTO.
CpaBHuBaTh pacrpeneneHust CIIy4aHbIX
BEJINYUH
Haxoauth 3HaueHUss CyMMBl U TPOU3BEICHUS
ciay4yaiHbIX BelM4uH. CTPOMTH M Pacno3HABATh
reOMETPUYECKOe u OMHOMUANBbHOE
pacnpezeneHue

2. OneHKa 0CBOEHHS TEOPEeTHYECKOr0 Kypca IHCUMILIUHBI
2.1. KoHTpO/IbHBIE BONPOCHI 1JIsl OLEHKH YCBOCHUS 3HAHU I

1.
2.
3.

ok~

~

10.

11.
12.
13.
14.
15.
16.
17.

18.

19.

20.
21.
22.
23.
24,
25.

Onpenenenue NeNbIX U palliOHAIbHBIX, IEHCTBUTENbHBIX, HATYPAIbHBIX YHCEN.
Onpenenenue npouenTa. HaxoxaeHne npoueHTa OT YUCila, YAcia 10 MPOLIEHTY
OnpenencHue apupMETHIESCKOTO KOPHS N-Oi CTETICHH U €T0 CBOWCTB.

CBolicTBa CTENIEHHU C ACUCTBUTEIbHBIMU IIOKA3aTEIISAMHU.

[TpeoOpa3zoBaHne UppalMOHATIbHBIX BBIPAXKEHUH.

Onpenenenue norapudma, 1eCITUYHOTO U HATYPAIBHOTO Jorapudma. 3aruch OCHOBHOTO
norapudmmuaeckoro Toxxaecrsa. CroricTsa norapupmos. [lepexon kK HOBOMYyOCHOBAHHUIO.
Onpenenenue ¢pynkunu. Haxoxnenue 3Hauenuit pynkuuu. [locrpoenue rpagpukon
JTMHEWHOW, KBAIPATUYHOM, KyOMYeCKOH, 0OpaTHO MPOIIOPIUOHATBHON ()yHKITHIA.
[Toka3zarenbHas ¢pyHkuus, ee cBoiicTBa. I[locTpoenue rpaduka nokasaTeabHON GYHKIUH.
Jlorapudmmueckas GyHkius, ee cBorcTBa. [loctpoenue rpadukos gorapupmMuIecKux
GbyHKIH.

[ToxazarenbHble ypaBHEHUS, HEpaBEHCTBA. PellieHne pa3nuyHbIX BUJIOB OKa3aTeIbHbIX
YPaBHEHUI, HEPABEHCTB, CUCTEM.

Jlorapudmuueckue ypaBHeHus1, HepaBeHCTBA. CUCTEMBI JTOrapu(PMUUYECKUX YPABHEHUH.
ANTOpUTM peleHus JorapupMUIEcKX HEPaBEeHCTB.

PacnonoxeHue NpsiMbIX U IIJIOCKOCTEN B POCTPAHCTBE

[TapamienpHOCTD NPSIMBIX B IPOCTPAHCTBE.

[TapayieabHOCTH NPSIMOU U IIJIOCKOCTH.

[TapayieapHOCTB TUIOCKOCTEN.

[lepnieHIuKyNIAp 1 HAKJIOHHAS.

Yros Mexay AByMs IPSAMBIMH. YTOJI MEKIY IIPSMOHN U IJIOCKOCTBIO.
[TepieHAUKYIAPHOCTD MPSAMBIX B IPOCTPAHCTBE. [lepneHANKyIApHOCTD NPSMOM U
IIJIOCKOCTH.

Teopema o Tpex nepneHauKymsapax. Jsyrpannsiii yroa. IlepnenaukynspHocTb
IJIOCKOCTEM.

OmnpezneneHre OCHOBHBIX MOHATHI KOMOMHATOPHUKH: TTEPECTAHOBKH, COUETAHUS,
pa3MelICHHUS.

3aa4yy Ha NOJCYET YKCIIa Pa3MEILEHUH, IEPECTAHOBOK, COUETAHUN

JexaproBa cucteMa KOOpJAMHAT Ha IUIOCKOCTU. OmpeesieHne BEKTOpa, MOAYJIS BEKTOPA.
PaBenctBo BekTOpoB. Ci10XKEHNE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
Pa3noxenune BekTopa no HarpasiaeHusAM. OTpeaeneHre yriia Mexay AByMsl BEKTOPaMH.
Boruncnenne koopAnHAT BEKTOPA, CKAIIPHOTO MPOU3BEACHUS BEKTOPOB.

PasnoxeHne BekTopa 1o KOOpAMHATHBIM BeKTOpaM. BBenenue popmyibl paccTosHUS
MEXY IBYMSI TOUKaMHU.




26.
27.
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50.
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Omnpenenenue paguaHHON MEphI yIiia, CHHYCa, KOCHHYCa, TAHTCHCA U KOTAaHT€HCa YHCIIa.
Bpamarensnoe asuxenue. YucioBasi OKpyKHOCTb.

3Ha4yeHus1 TpUroHOMeTpuIecKux pynkuii s yrios 30°, 45°, 60°, 90°.
Jloka3aTesnbCcTBO OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB, GOPMYJI PUBEICHHUS.
Oynkuus y = SiN X U y = €OS X, UX OCHOBHBIE CBOWCTBA U rpaduku. DyHKImMU y = tgX, y
= ctg X, UX CBOWCTBA U rpaQuKu.

Omnpenenenue apkcuHyca, apKKOCHHYCa, apKTaHTeHca yucia. Pemenne npocreimmx
TPUTOHOMETPUYECKHUX YPAaBHEHUM.

Pewenne npocTedmux TPUroHOMETPUYECKUX HEPABEHCTB.

Omnpenenenue GyHKIUYU, €€ 00JaCTH ONPEICICHUS U MHOYKECTBA 3HAYCHHUI; rpaduka
¢ynkuuu. [Tocrpoenue rpadhukoB GyHKIUH, 3aJaHHBIX PA3TMYHBIMUA CLIOCOOAMH.
3anuch CBONCTB (PYHKIIMH: MOHOTOHHOCTb, Y€THOCTh, HEUETHOCTb, OTPAHHYEHHOCTb,
NepUOINYHOCTh. HaxoaeHne npoMexxyTKOB BO3pacTaHus U yObIBaHUS, HAUOOJBIIETO U
HAaUMEHBIIIETO 3HAUYEHUS, TOUEK IKCTPEMYyMa.

Omnpenenenne obpatabx GyHknuidi. Haxoxmaenue o0macty onpeaeneHus 1 00J1acTi
3HaueHHni oopatHor pynkmuu. [Toctpoenne rpaduka oOpaTHON QYHKIIHH.
[TpeoOpaszoBanue rpadukoB. Pemenne ypaBHeHU rpadudeckuM criocobom. Pemenue
HEPaBEHCTB IrpapuecKuM CIIOCOOOM.

Onpenenenre MHOTOIPAaHHHUKA U €T0 OCHOBHBIX JIeMEHTOB. OIpeieieHue U MOCTPOCHHE
MPSIMON U HAKJIIOHHOM mpu3Mbl. Onpeesnienre mpaBUiIbHON MPU3MBI.

Ornpezenienne U MOCTPOSHUE Mapajvieyenuneaa, Kyoa.

Cummetpuu B KyOe, B mapajienenurese, B mpu3Me u nupamuje. [loctpoenue ceuenus
Ky0a, IPU3MBI U TTMPAMH/IBL.

Omnpenenenue U NOCTPOCHUE MUPAMUIbI, IPABUILHON MUPAMU/IBI YCEUSHHON MUpaMUIpbI,
TeTpa’pa.

[TpaBuiibHBIE MHOTOTpaHHUKHU. [IpencTaBienne o npaBUIbHBIX MHOTOTPaHHUKAX
(Terpasap, KyO, OKTa’ap, 0JIEKadp U HKOCAIP).

Omnpenenenue u rpadpudeckoe n3oo0paxxeHue: cepsl, HeHTpa chepsl, paguyca chepsl,
nuameTpa cepsl.

Omnpenenenue u rpadpudeckoe n300paxeHue: mapa, IeHTpa Iapa, pajanyca mapa,
JFaMeTpa Imapa.

VYpaBHeHue cepbl, BEIBOJ YpaBHEHUS chepbl B IPSIMOYTOJIbHON CUCTEME KOOPAUHAT.
B3aumuoe pacnionoxenue cepsl U IIIOCKOCTH: HE UMEIOT OOIIUX TOYEK, UMEIOT
MHOKECTBO OOIIUX TOYEK, OJHa 001mas Touka. [ padudeckoe uzoopaxeHme
KacarenpHast III0CKOCTB K cdepe: Teopema, J0Ka3aTenbCcTBO, 00paTHas TeopemMa
[Tnomane cdepbl

Omnpenenenue kacaTenbHOU K chepe, TOUKH KacaHus

B3anMHoe pacnonoxeHnue npsmMoii u chepsl

Ornpenenenne u rpagpudeckoe N300pakeHre: MUIUHIPA, 00pa3yOIMKUX TAIHHAPA, OCH
WJIMH]IPA, OCHOBAHUHN IIHIIMHIPA, BBICOTHI IIUIIMHIPA, pauyca, InaMeTpa HUINHApa.
Omnpenenenue u rpagpudeckoe N300paxeHre: 0CEBOro CEYeHMsI, CEYeHHs IMITNHApA
NEePIEHAUKYIIIPHON K OCH IIIOCKOCTBIO.

IIpsiMo#t KpyroBOM IMIJIMHJIP.

dopmyiia mionaau 60KOBOM MOBEPXHOCTH IIMIIMH/IPA.

dopmyIia MIIOMEAaY MOTHON MOBEPXHOCTH IUIIUH/IPA.

Onpenenenue u rpaduyeckoe H300paxeHre: KOHyca, 00pa3yroInX KOHyca, OCH KOHYca,
OCHOBAHUs KOHYCa, BEPIINHBI KOHYca, 00KOBOH TTOBEPXHOCTH KOHYCA, BRICOTHI KOHYCA,
CeueHHsI KOoHyca.

Omnpenenenne 60KOBOM, MOTHON OBEPXHOCTH KOHYCA, (popMysia HAXOKIECHUS TUIOIAIN
OOKOBOIA, MMOJHOM MMOBEPXHOCTH KOHYCA.

Onpenenenne u rpagpudecKoe N300paKeHNUE: YCEUSHHOTO KOHYCa, OCHOBaHUH
YCEYEHHOT'0 KOHYCA, BBICOTHI YCEYEHHOT0 KOHYca, 00OKOBOM MOBEPXHOCTH YCEYEHHOTO



KOHYca, 00pa3yIoIIUX yCEUeHHOT0 KOHYcCa.

57. Onpenenenne OOKOBOH, MOJTHOM MOBEPXHOCTH YCEUEHHOTO KOHYca, (hopmyia
HAXOXJICHUS TUIOMAU OOKOBOM, OIHOM MOBEPXHOCTH YCEYCHHOTO KOHYyCa

58. [locnenoBaTeIbHOCTH. CrocoObl  3amaHMsi M CBOMCTBa  YHMCIIOBBIX
nocnenoBarensHocTel. [IoHsTHE O IIpenesne nocie0BaTEIbHOCTH.

59. CymecTBOBaHHE IIpefesla MOHOTOHHOM OrpaHUYEHHOW I0CIe10BaTEIbHOCTH.
CymMMupoBaHuE MOCIE10BATEIBHOCTEMN.

60. beckoHeuHO yObIBaroI1asi TeOMETpUYECKast IPOrpeccus 1 ee CyMMa.

61. [TonsiTue 0 HEMPEPHIBHOCTU (PYHKIIUH.

62. Onpenenenue Mpou3BOAHON QyHKIMH, €€ FeOMETPUIECKOro U (PU3UYECKOr0 CMbICIIA.
Nzydenne npasuit 1 popmyn nuddepeHImpoBaHns OCHOBHBIX dJIEMEHTAPHBIX (HYHKITUH

63. Omnpenenenne BTOPOi MPOU3BOIHON, €€ TEOMETPUUECKOTO U (PU3UYECKOT0 CMBICIA.
Brruucrienne npon3BoAHON 0OpaTHOH U CIIOKHOM (DYHKIUU

64. BpIBO1 ypaBHEHHS KacaTeIbHOM.

65. [IpuMeHeHue MPON3BOIHOM K HCCIEAOBaHNIO0 (DYHKIIUN U MOCTPOCHHUIO TPAPHUKOB.

66. HenpepbiBHOCTh pyHKIMU. TOUKM pa3pbiBa. ACUMITOTHI.

67. Onpenenenue nepBooOpa3HOii, TabIUIa TIEpBOOOpa3HBIX. [IpaBria BEIYUCICHUS
epBOOOPA3HBIX.

68. Onpenenenne HEONPEICICHHOTO | ONPEICIICHHOTO HHTErpaa.

69. [IprMeHeHe onpeeIeHHOro HHTerpaja Uil HaX0KSHUs IUIOIAA1 KPUBOJIMHEHHOM
tpanenun. Popmyna Herotona—IJleiionuna.

70. 'eomeTpuueckuii CMbICI OIIPEEIEHHOr0 HHTerpaia. Boruncinenue miomanei
KPHUBOJIMHENHBIX Tparelun

71. Boruucinenue o0Obema Ky0a, MIpsSMOYToJIbHOTO Napaiesienunena, pu3Mbl, HUIMHAPA

72. Beruuciienne o0beMa MUpaMHIbl, KOHYyca, mapa.

73. Boruncienue IUIomaau NOBEPXHOCTH LIUIIMHIPA, KOHYca, chepsl.

74. CnyyaiiHas BenuuuHa. BeposTHOCTB.

75. Cpeznnee apudpmMeTnyecKoe, TUCIEePCHsl, CPEAHEKBAIPATUYECKOE OTKIOHEHHE.

76. Omnpenenenue coOBITHS, BEPOITHOCTU COOBITH. CI0XKEHNE M YMHO)KEHUE BEPOSITHOCTEH.
Ucneiranus bepnyinu

77. [luckpeTHas ciydaiiHas BeJIMYMHA. 3aKOH paclpeeseHNs ClIydaiiHON BEIMUUHBI.

78. HenpepbiBHas citydaliHasl BEIMYNHA. 3aKOH PacIpeeIeHNs CI1y4YaiiHON BEJIMYNHBI.

2.2. TunoBble 3a1aHUS J1JI51 OLIEHKH OCBOEHHBIX YMEHMIi:
AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

Mnoorcecmsa payuonanbHulx u delicmseumenvhsix yuceln. Payuonanvuvie ypagnenus u nepagencmea
[TpuOn>kE€HHbIE BBIUMCIICHUS, TpaBUiIa OKPYIJEHHUs, NpPUKHIKA M OLEHKa pe3yibTaTa
BbluucieHni. ToxaecTBa M TOXIECTBEHHble NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHUS.
HepageHcTBO, penieHne HepaBeHCTBA. MeTo ]y HHTEPBAJIOB.
[TpumeHneHnue pobel ¥ MPOLIEHTOB JAJIS PELIeHUs MPUKIATIHBIX 3a7ay U3 Pa3IMuHBIX OTpaciei
3HAHUU U peanbHON KU3HU. Perienne nensix u 1poOHO-paliioHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Dynxyuu u epaguxu. Cmenens ¢ yeavim nokasamenem
Vcnonp3oBanue moaxo el popMbl 3anucu AeHCTBUTEIbHBIX YACEI JJIS PEIIeHUS TPAKTUYECKUX
3a/1a4 ¥ IPEICTABIICHUS IaHHBIX.
Crenensb ¢ nenbiM nokaszareneM. CTangapTHas Gpopma 3anucu AecTBUTeNnbHOro yncia. CtenenHas
(GyHKIUS ¢ HaTypalbHBIM U LEJIBIM MOoKa3aTeneM. E€ cBoiicTBa u rpaduk.

Apugpmemuueckutl KopeHb N—OM CTETICHU.



WppauronanbHbie ypaBHEHUSI 1 HEPABEHCTBA

Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereHu. [leficTBus ¢ apudMeTHIECKUMU KOPHAMH N—
OU CTEIICHH.

CgoiicTBa u rpaduK KOpHS N-0if CTETIICHHU.

Pewienne nppaniuoOHaIBbHBIX YPaBHEHUN U HEPAaBEHCTB.

Dopmynvl mpuzonomempuu. TpueonomempuyecKkue ypasHeHus
OcHOBHBIE  TpUroHOMeTpuueckue Qopmynsl. IIpeoOpazoBaHMe  TPUTOHOMETPHUUECKUX
BBIPAKCHUM.
Penienne TpUroHOMETPUYECKUX YPABHEHUM.

Ilocneoosamenvnocmu u npozpeccuu
Hcnonb3oBaHue Nporpeccuu JUist peuieHus: pealibHbIX 3a71a4 MPUKIIAJHOTO XapaKTepa.

I'EOMETPUA
Beeoenue 6 cmepeomempuro
OcCHOBHBIE TIOHATHUS CTEPEOMETPUHU.
N300paxeHre MHOTOrpaHHUKOB Ha pucyHkax. CedeHHss MHOTOTPaHHUKOB.

HpﬂMble U njiockocmu 6 npocmpaHcmee.
IapannenvHocmov npsambiX u nI0CKOCcmen
[TapannenbHOCTh MPSAMBIX W IUIOCKOCTEH B TMPOCTPAHCTBE: MapajliesibHbIE TMpsMbIE B
IIPOCTPAHCTBE; MAPAJUICIIBHOCTh TPEX IMPSAMBIX; MApAJUICIBHOCTh MPSAMOM M IUIOCKOCTH. YTIUNBI C
COHANPABJICHHBIMU CTOPOHAMH; YTOJ MEXIy MpsMbIMU B ImpocTtpaHcTBe. [lapamienbHOCTh
IJTOCKOCTEM: MapajuiesibHbIE UIOCKOCTH; CBOMCTBA MapAJIEIbHbBIX MIJIOCKOCTEM.
[Ipocreiimue mpocTpaHCTBEHHBbIE (UTYPHI HA IUIOCKOCTU: TETpa’ap, KyO, mapasuielenunesn,
MMOCTPOEHUE CEUYECHUI

llepnenoukynaprocms npsAMbIX U NIOCKOCMEL
[leprieHAUKYIAPHOCTD MPSAMOM M TIOCKOCTH: MEPHEHAUKYISIPHBIE MpPSMbIE B MPOCTPAHCTBE,
MpsIMbIE TapaUIeNIbHBIE W TEPHEHAMKYIAPHbIE K IUIOCKOCTH, [lepneHauKynsip U HaKJIOHHBIE:
paccTostHUE OT TOYKH J0 MIOCKOCTH, PACCTOSTHUE OT MPSMOM J0 MIOCKOCTH.

Venvt mearcoy npamvimu u niockocmamu
VYrisl B MPOCTPAHCTBE: YroJI MEXKAY HPSIMOM M IUIOCKOCTBIO; ABYTPaHHBIM YIOJI, JTMHEWHBIN
yroa JABYIpaHHOro yria. llepneHauKyJIspHOCTh IUIOCKOCTEW: INPU3HAK MEPIEHAMKYISIPHOCTH IBYX
mwrockocreil. Teopema o TpEX NMeprneHANKyIIsIpax.

Mnozoepannuxu
Beruucnenue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, TUaroHasu, yriibl.
[Tnomanpe OOKOBOM IMOBEPXHOCTH M IIOJIHOM MMOBEPXHOCTH MPSAMON MPU3MBI, IUIOHIA/b
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPAMOM MTPU3MBI.
[Tnomanp 60KOBOM MOBEPXHOCTU U OBEPXHOCTH NMPABUILHON MUPAMHU/IBI, TEOPEMA O MIIOLIAAH
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMHU/IbI

O6véMbl MHO202DAHHUKOB
[Tonsitre 06 06bEMe. OOBEM nHUpaMubl, IpU3Mbl Berunciaenre oobeMa TupaMuIbl, TPU3MBL.

HoemopeHue: CevyeHusl, paccmosrusl u y2ibl
HOCTpOCHI/IC CEUCHUI B MHOTI'OT'paHHHUKC.
Brrancnenue paCCTOSIHI/Iﬁl MCXKAY ABYMA TOYKaMH, OT TOYKH [0 prlMOfI, OT TOYKH 10
IIOCKOCTH,; MCKAY CKPCIIHUBAIOIIUMUCA ITPAMBIMU.



Briuucnenue yrioB: MeXAy CKpPEUIMBAIOMIMMUCS MPSMBIMH, MEXIY HPSIMOM M IUIOCKOCTBHIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXKIY MIOCKOCTSIMHU.

BEPOSATHOCTDb U CTATUCTHKA
Ilpeocmasnenue 0aHHbIX U ONUCAMENbHASL CIAMUCTNUKA
[IpencraBneHre NaHHBIX C MOMOIIBI0 Tabmui u auarpamm. CpenHee apudMeTHUECKOE,
MeAraHa, HauOOJbIIee W HAaWMEHBIIEEe 3HAYCHUS, pa3Max, UCIEPCHUs, CTAaHAAPTHOE OTKIOHCHHE
YHUCJIOBBIX HAOOPOB.

Cyuatinsie onvlmsl U CIy4atinble cOObIMUsL, ONbIMbL C PAGHOBO3ZMONCHBIMU IIEMEHMAPHBIMU
ucxooamu
CrnyualiHple SKCHEpUMEHTHI (OMBITBI) M CIy4ailHble COOBITHS. DJEMEHTapHble COOBITUA
(ucxompl). BeposiTHOCTH  citywaitHOro  coObiTmsi.  BepostTHocTH  coObITHII B ONBITaX €
PaBHOBO3MOXKHBIMU  3JIEMEHTApHBIMU cOObITUSIMU. [IpakTHueckass paboTa ¢ HCIOJNIB30BAHUEM
ANEKTPOHHBIX TAOJIHII.

Cepuu nocneoosamenbHbix UCNbIMAHUL
bunapHblii ciay4aiiHblii ONBIT (MCHBITaHUE), ycleX W Heydadya. Hes3aBUcHMBbIE MCIBITaHUS.
Cepust HE3aBUCUMBIX HCIBITAHUNA 10 mepBoro ycnexa. Cepusi HE3aBUCUMBIX HCHbITaHUNA bepHysuin.
IIpakTryeckas paboTa ¢ UCIOIB30BAaHUEM JIEKTPOHHBIX TaOJIHII.

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Cmenens ¢ payuonanvuvim nokazamenem. [lokasamenvuas ¢hynxyus. Ilokazamenvhole ypagrneHus u
HepaseHcmea
Cremnenb ¢ panuoHaNbHBIM TMoOKa3areneMm. CBolicTBa ctemneHu. [IpeoOpa3oBaHue BbIpaKeHUM,
COJIEprKaIlMX PAllMOHAJIbHbBIE CTETIEHH.
[TokazarenbHast pyHKLINA, €€ CBOWCTBA U TpaduK.
Pemenne nokasarenpHbIX ypaBHEHH.
Pelenue noka3aTesbHbIX HEPABEHCTB.

Jlozapughmuueckas ynxyus. Jlocapugpmuueckue ypasnenus u HepageHcmea
Borunicnenne u  cpaBHeHue JsorapupmoB. Haxoxnenume 3HaueHuidl Jjorapudma 1o
IIPOU3BOJILHOMY OCHOBaHMIO. Ilepexon oT omHOoro ocHoBaHust k apyromy. JlorapupmupoBanue u
MOTEHLIMpOBaHKE BbIpakeHUH. [IpubnukeHHbIe BBIYMCICHUS U PELIeHMs IPUKIAIHBIX 3a/1a4.
[TocTpoenue rpadgukoB JorapupmMuuecKux GyHKIMNA ¢ pa3HBIM OCHOBaHHEM Jiorapudma.
Pemenne norapugmuueckux ypaBHEHUH.
Pemenue norapupmMuuecKkux HEpPaBEHCTB.

Tpueconomempuuecxue gynxyuu u ux epaguxu. Tpueonomempuueckue nepagencmea
Tpuronomerpuueckue (GyHKIUHU, UX cBoiicTBa U rpaduku. IIpuMepsl TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

IIpouseoonas. IIpumenenue npouszgooHoll
[Tpon3BoHBIE AI€MEHTAPHBIX (PYHKIINH.
[Tpon3BoiHAs CyMMBI, TPOU3BEICHHS, YACTHOTO (DYHKIIMH.
[TpuMmeHeHre MPOU3BOIHON JUIsl HAXOXK/IEHUSI HAWIY4ILIEero pelieHusl B MPUKJIAJAHbIX 3a/1a4ax,
IS OTIpeJIeJIEHUs] CKOPOCTH IpoIiecca, 3alaHHOT0 (OPMYIION WU rpadukom.

Humezpan u e2o npumenenus
WuTerpan u nepBooOpazHas.
Brruucnenue nunrterpana no gopmyne Hetotona—JleiOnuma.



Cucmemsl ypasnenuil
Cucrtembl JHHEHHBIX ypaBHeHHU. PelieHue mNpUKIAAHBIX 337a4 C IOMOIIBIO CHCTEMBbI

JUHENHBIX ypaBHeHUH. CHCTEMBl M COBOKYIIHOCTH LIEJIBIX, PalMOHAJIbHBIX, HPPALMOHAIbHBIX,
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX YPaBHEHUI U HEPABEHCTB.

Hcnons3oBanue rpadukoB GyHKIUHN A7 peIICHHs] YPaBHEHUM U CUCTEM.
[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHUX 3a/1ad U 3a]ad

U3 pa3iINyuHbIX 00JacTel HAyKH U pealibHOM JKU3HH.

YHUCCII.

cdepa,

Hamypanvenvie u yenvie uucna
Harypasibable u 1iebple 4nciia B 3aja4ax U3 peajbHOM ku3HU. [Ipu3HaKu NEeTUMOCTH LIEJIbIX

I'EOMETPUSA

Tena spawerus
Brruucnenue paanyca, miomaay CeYSHHUs U TUIOMAAN TOBEPXHOCTH cephl.
Beruucnenue BbICOTHI, paanyca, IUIOMAA1 OOKOBOH U IMOJIHOM MOBEPXHOCTH LIMIMHAPA
Boruncnenue BbICOTHI, pajuyca, IIoma Il OOKOBOM U MOJIHOM MOBEPXHOCTH KOHYCA.
KomOuHanus ten BpalieHuss 1 MHOIOIPaHHUKOB. MHOTOTpaHHHUK, ONHUCAHHBINA OKOJIO CQepsl;
BIIMCAHHAsl B MHOTOTPAHHUK WJIM B TEJIO BPAILCHMUSL.

O6vémvl men
OO0BEM NPSAMOYTOJIBHOI0 NapaljieNenunea.
O0beMbl IPSMOI IPU3MBI M LIUJIMH/IPA.
OO0BEMBI HAKIIOHHOH NPU3MBI, TUPAMU/IBI U KOHYCA.
O0BéM 1Iapa U mwIomaah cepsl.

Bexmopbi u koopounamul 6 npocmpancmee
Pemenue 3aa4, CBSI3aHHBIX C MPUMEHEHHEM MIPABUII JCHCTBHUI C BEKTOPAMH.
Brrurcnenue yriioB Mex 1y MPsSIMbIMH U TUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIICHUU T€OMETPUUYECKUX 3a/1ad.
CamocrosrenpHas padoTa 1mo TeMe «MeTo1 KOOpAWHAT B TPOCTPAHCTBEY.

BEPOATHOCTB U CTATUCTUKA

Mamemamuueckoe odxcudanue CayuaiuHou 8eaUyUHbl
Pemenue 3a1ay Ha IpUMEHEHUsI MAaTEMAaTUYECKOTO OXKUIAHUS.

ﬂucnepcuﬂ u cmaHdaprnﬂoe OMKJIOHEeHUue Cﬂy’{alxjHOZZ 6E/IUYUHDbL
[TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM AIIEKTPOHHBIX TAOJIULL.

3axon boavuwux yucen
3akoH Oonpiux uyucen. BeiOopounslii  MeTon wuccineAoBaHui. [IpakTtuyeckas paborta ¢

HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6J'II/III .

Hopmanvnoe pacnpedenenue
3ajaun, NpUBOJAIIME K HOPMaJIbHOMY pacnpeaeneHnto. OyHKIMS MIOTHOCTH U CBOMCTBA

HOPMaJIBHOTO pacnpeneneHus. [IpakTudeckas paboTta ¢ UCIOIb30BAHHUEM JICKTPOHHBIX TaOJIHIIL.



3. CTpyKTypa KOHTPOJIbHO-0IleHOYHbIX MaTepuaaoB (KOM) s 3xk3ameHna

I. TACIIOPT

Ha3naueHnmue:

KOM npenna3zHadeHsl i1 KOHTPOJIS M OLEHKHU PE3YJIbTaTOB OCBOCHUS

yaeOHoro npeamera  Mamemamuka

0 cenuanbHOCTH  [Ipenodasarue 6 HAUANbHBIX KIACCAX
KeAMUPUKAYUSL: YUuUmeb HAUaibHbIX KIACCO8

kon creuuanbHoctu 44.02.02

OcBoeHHBbIE NIPpeIMEeTHBbIE Pe3yJIbTAThl 00y4eHus
Vraszanwt 6 Pazoene 1.1.

1. AHCTPYKIUSA IJIS1 DK3AMEHYIOLEI'OCS

HNHcTpyKuus 1isi 00y4armmxcst
Bpemsi BbINOJIHEHUS - 2 uaca (akademuueckux) be3 nepepviéa
OoopynoBanue: Tempaonuiii 1ucm, pyuka, OJ1aHK 3a0aHUsl.

B nucbMeHHON 3K3aMEeHAlMOHHOM paboTe Mo MaTeMaTuKe BKIoueHo 23 3ananus. PaGota
COCTOMT M3 2-X yacTeil: 00sf3aTeabHON U JONOJHUTENbHOM. OOs3aTeNbHas YacTh COJAEPKaT 3aJlaHus
MUHHMAaJIBHO 00513aTeIbHOIO YPOBHS, a JONOJHUTEIbHAS YacTh — 00Jiee CI0KHbBIE 3a/1aHusl.

O6s3aTenbHasg yacTh conepkuT 19 3amanuit. M3 Hux 3aganus ¢ 1 mo 15 TpeOyroT KpaTkoro
otBeta. [locne ux BBIMOTHEHHS MTOTYYSHHBIH OTBET HAJ0 HAMMKUCATh OKOJIO HOMEPa COOTBETCTBYIOIIETO
3ajjaHus. 3aJjaHie CUUTAETCS BBIIIOJHEHHBIM BEPHO, €CIIM SK3aMEHYEMbIi a1 BEpHBIN OTBET.

Ocranbhble 3ananus (16—19) oOs3arenpHO yacTu TPeOYOT ONMUCAHUS MOJHOTO PEIICHUS U
OTBeT.

[Ipu BBIMOTHEHWM 3aMaHUN JOMOJHHUTENLHOM uacTh 3amaHus ¢ 20 mo 23 oOyuaromwuiics
JIOJKEH TaKKe MPEICTaBUTh MOJTHOE PEIIeHUe U OTBET.

[IpaBuIbHOE BBITIOJTHEHUE 3a/IaHUI OI[CHWBAETCS OayTaMu, KOTOpPBIE YKa3bIBAIOTCS B CKOOKaX
OKOJIO HOMepa 3aJaHus. bamibl, MmolyyeHHblE 3a BCE BBINOJHEHHBIE 3a/laHUSl, CYMMHUPYIOTCS.
[TocrapaiiTech BBITOJHUTH KaKk MOKHO OOJIbIlIE 3aJJaHUI U HaOpaTh KaK MOXKHO OOJIbIlIe OaIoB.

Ilepen nHavajsoM paGoThbl BHUMATEJbHO H3y4YMTe KPHTEPUHM OLEHHBAHWS U 00paTuTe
BHUMAaHMe, YTO HAYMHATH PadoTy cjeayeT ¢ 3aJaHuil ods3arejabHo 4yacTu. U ToubKO mocJe
TOro, kak Bbpl Ha0epeTe Heo0X0AMMoOe KOJIMYECTBO 0AI0B /sl YIOBJIETBOPUTEIbHON OLIEHKH,
MoO’KeTe NMePexXoauTh K 3aIaHUAM I0NOJTHUTEILHONH YaCTH, YTOObI MOBBICHUTH OLIEHKY /10 YeThIpex
WJIM NATH.

111. SAJAHUE JJIA 9K3AMEHYIOLET'OCA

3aganus npexacrasiensl B [IPUJIOKEHUUA A.

Kpurepun onenku 3ananmii npeacrasinensl B [IPUJIOXXEHNUA b.

| IV. TAKET 9K3AMEHATOPA

| 1V a. YCJIOBUSA TPOBEJAEHUSA JK3AMEHA




OK3aMeH MPOBOJUTCS NUCbMEHHO LIENOM TPYIIION.

KonnuecTBo BapnaHTOB 3aaHus ISl SK3aMEHYoIerocs — kaxaomy 1 Bapuant. Beero — ot 1
110 4 BapuaHTOB 3aJJaHUM.

3amanus MPeayCMaTPUBAIOT OJHOBPEMEHHYIO MPOBEPKY MPEAMETHBIX PE3YJIbTAaTOB 00YyUYEHUS
0 BceM MpodeccroHaTbHO 3HAYUMBIM TeMaM MTPOTPaMMBI.

Ha BeInOJIHEHHE MUChMEHHOM dK3aMEHAITMOHHON pabOThI 1aeTcs 2 akaJIeMUYECKUX Jaca.

Tunosoit BapuanT 3ananuit npeacrasiex B [IPUJIOXEHUUA A.

| 1V 6. 3BAJAHUE VIS DK3AMEHYIOIETI'OCS

3aganus npeactasiensl B [IPUJIOKEHUUA A.

| IV 8. 9TAJIOHBI OTBETOB

Otanonsl 0TBeTOB Ipeacrasiensl B [IPUJIOXKEHNU B.

| IV r. KPUTEPUU OLIEHKH

Kpurepun onenku npeacrasnenst B [IPUJIOXXKEHNUU b.

| IV 1. 9KBAMEHAIIMOHHASA BEIOMOCTD

Dk3aMeH oopMIIseTcs IK3aMEHAIIMOHHOW BEIOMOCTBI0, KOTOpasi CIAeTCsl B JICKaHAT



[Ipunoxenue A

SK3AMEHALIMOHHBIE 3AJJAHUA
3agaHus /15 IPOBEPKH YCBOCHUS 3HAHUI

|. BoiOepyuTe 01MH BepHbIH OTBET

1. Haiinure 3HaYCHHUE BBIPAKCHUS (m - E) : n-m nmpu m = \/E , h=5- \/E .
n mn
1) -5,
2) 5,
3) -10,
4) 0.
2(x—3)—4(3x+7) <2+10x
2. PemuTe cucTeMy HEpPaBEHCTB:
3x—10(x+2) < 3(x—4)
1) [-08;+x)
2) [+o)
3) [-08+08)
4) [08;+)

3. B tpeyronbuuxe ABC yron C pasen 90°, yron A pasen 30°. Haiijute cunyc yria B.

)

4. PemnTh ypaBHEHHE |3X +1| =7.

1) 1,3;5
2) -24;0
3) —22; 2
3
4) 6;1,2
22m+3 ‘32m72
5. Cokparute apo0b 36"
2
1 s
) 3
8
2 PN
) 9
4
3 —
) 9
1
4) =.
) 6

6. B paBHoOenpenHom TpeyroiabHuke ABC ¢ ocHoBanueM AC yron B B 2 pa3a MeHblue yria A.
Haiinure yron C. OTBeT maiiTe B rpagycax.
1) 35°,



2) 48°,

3) 72°,

4) 60°.
7. Beruuciaure y'(O) , eclu y(x) =e*+sinx .

1) 4;

2) 8;

3) 2;

4) 10.
8. O6beM mumHApa paseH 1 cm®. Paguyc 0CHOBaHMS YMEHBIIMIN B 2 Pasa, a BRICOTY YBEIHYIIHA B 3
pasa. Haiinure o6beM monyunBmierocs muirHapa. OTBET gaiTe B om®.

3
1_1
)4

N
~

w
~

N
N
Wik NN N

. N . / 2
9. Uccnenyiite GyHKIMIO Ha 4ETHOCTH/HeuéTHOCTE: Y = V4 — X°.

1) dynkuus HeuéTHas,
2) dbyHkuus 4€THAS,
3) pyHKUUMs HE ABISAETCS HEUETHON U HE SIBIISICTCS YETHOM.

10. Jlns cTpowWTensCcTBAa Jadd MOXKHO HCIOJB30BaTh OJWH W3 TPEX BApUAHTOB (yHIaMEHTA:
KaMEHHBI, OETOHHBIN U (yHIaMEHT U3 NeHoOJ0KoB. [ KaMeHHOro QgyHaameHTa HeoOxoaumo 9
TOHH KaMHS U 9 MemkoB 1emMeHTa. s ¢yHmameHTa u3 MmeHOOJIOKOB HEOOXOJUMO 5 KyOOMETpOB
neHo0s0koB. /s 6eronHoro ¢pynnamenta Heooxoaumo 12 ToHH mebHs u 34 memika neMenTta. ToHHa
kamHs ctouT 2100 pyOreit, kydbomerp neHoOmokoB crout 2500 pyoielt, medens crout 630 pydneit 3a
TOHHY, a Memok 1eMmeHta ctout 200 pyoOmeil. Ckonbko pyOsel MpUAeTcs 3amiaTUTh 3a CaMbIi
JelIeBbIil pyHIaMeHT?
1) 15 500 pyo.,
2) 7 500 py6., ' ' A_u'
3) 12 500 py®6., T T 1 i
4) 5 000 py6.

Hcnoan3ys rpapuxk dyakmuu y = f(x) (cMm. puc. Huxke),
onpeneaure:
11. oGnactb onpeneneHus GyHKIUU.

1) (-4;4),

2) (-1,3),

3) (-1;3],

4) [-4; 4).

12. MHOXeCTBO 3HAYCHUI (DYHKITUH.
1) (-4;4),
2) (-1;3),
3) (-1;3],
4) [ 4, 4).

13. mpomexyTK MOHOTOHHOCTH.



1) Bo3pacraet (— 4; — 2), yosiBaet (2; 4),

2) Bo3pacTtaert (— 4; — 2), yosiBaer (— 2; 4),
3) Bospacraert (— 3; — 1), yowiBaer (— 1; 4),
4) Bo3pacraer (— 2; 4), yosiBaer (— 4; — 2).

14. B xakux TouKax rpaduka KacarelbHbIe K HEMY IapauIelbHbl OCH a0CICC.
1) -2,
2)2ul,
3)-2ud4,
4)— 4.

15. HanGompliee 1 HAMMEHbBIIIEE 3HAYCHUS (DYHKIIUH.
)3u-1,
2)4u—4,
3)2u?2,
4)3ul.

16. Haiiqute KOpeHb ypaBHEHUS 5xt4 =125,

1)-1,

2) -2,

3)0,

4) 1.
17. lllapukoBas pyuka crout 40 py0. Kakoe HanbosbIliee 4uCao TaKUX pydeK MOXKHO OYJET KYIUTh Ha
300 pyOneii mocie noBbILIEHUs LIeHbI HAa pyuku Ha 10 %?

1) 5,

2) 6,

3)7,

4) 8.
18. Haiiaure 3nauenne soipakenns 109,135—10g.5,4.

1) 4,

2) 0,

3) 2,

4) 1.
19. Pammyc ocHoBaHus MEepBOro KoHyca B 3 pas3a Oojbllle, YeM pajuyCc OCHOBAaHMs BTOPOrO KOHyca, a
o0pazyroliiasi epBoro KoHyca B 2 pa3a MeHbIIe, 4eM 00pasyroiiasi Broporo. Yemy paBHa IuIoma» O0KOBOH
TIOBEPXHOCTH MEPBOT0 KOHYCA, eI IUIOMIA/Ih GOKOBOM TTOBEPXHOCTH BTOPOro paBHa 18 cm?? OTser faiite B
cM?,

1) 27,

2) 19,

3) 45,

4) 32.

20. Boiuuciume 819523,

1) 3;
2) 8;
3) 12;
4) 9.

I1. BbiOepuTe HECKOJIbKO MPABUIBHBIX 0TBETOB

21. B xomnanuu uz 20 uenosex 15 nonvsyromcs coyuanvhou cemvio «QOQonoxnacchukuy, a 10 —
coyuanvrou cemvio «BKonmakxmey. Buvibepume ymeepowcoenus, Komopbvie 6epHbl Npu YKA3AHHbIX
VCI0BUSIX.



1) B ar0ii KOMIaHUU HAWAETCS XOTS OBl 5 YCITOBEK, MOJIB3YIOMIUXCS 00CUMH CETSIMH.

2) Haiinéres 10 gemoBeK U3 3TOM KOMIIAHWH, KOTOPBIE HE MOJB3YIOTCS HU CETHIO
«OIHOKIIACCHUKNY, HH CeThI0 «BKoHTaKTE.

3) He 6omee 10 genoBek U3 3TOH KOMIIAHUH TOJIB3YIOTCS OOCHMH CETSIMHU.

4) B 3Toit KOMIIAaHUK HE HAUAETCS HU OJTHOTO YEJI0BEKa, MOJIb3YIOLIET0Cs TOJIBKO CEThIO
«OTHOKITACCHUKI.

22. Onpeoenume SiN o u wemeepms, 8 KOMOPOU PACNONONCEH Y201, eCiu U38ecmHo, ymo a=30°.

1

D3
1

2 iy

) &
3) | ueTBepTH;
4) 11l gyeTBepTH.

23. Bvibepume 6epHvie ymeepitcoeHus::
1) Ecnu qUCKpUMUHAHT KBAIPATHOTO YPaBHEHUS] MEHbIIIC HYJIsI, TO YPaBHCHUE HE HMECT KOPHEH;

2) Eciu MUCKpUMUHAHT KBAJpPATHOTO YPaBHEHUsI MEHbIIE HYJSI, TO YPaBHEHUE MMEET POBHO JBa
JEHUCTBUTEIIBHBIX KOPHS,

3) Eciin mUCKpUMHMHAHT KBAJPAaTHOTO YpaBHEHUS OOJbIE HYJsSI, TO YpPaBHCHHE HMEET POBHO
YEThIPE PA3JIMYHBIX KOMIUIEKCHBIX KOPHSI;

4) Ecnu TUCKPUMHHAHT KBAJIPATHOTO YPaBHEHHUS OOJIbIIE HYJIS, TO YpaBHEHHE UMEET POBHO JIBa
JICHCTBUTEIIBHBIX KOPHS.

24. CpeOnuti 6ann 8binycKHUKa wikonwl, coasueco EI'D no uemvipém npeomemam, cocmasnsiem 73.
Camvlii HUZKULL pe3ylbmam OH NOKA3Al no mamemamuke — 66 64106 (N0 0CMAaIbHbIM IK3AMEHAM
oannwl eviuie). Boibepume ymeepoicoenus, komopule ciedyrom u3z npueeOEéHHbIX OAHHbIX.

1) Cpenuuii 6am mo TpéM dK3aMeHaM, KpOME MaTeMaTHKH, paBeH 78;

2) MuHMMAaIBHBIH 0aJUT IO TF00OMY M3 TPEX MPEIMETOB, HE CUMTAsi MATEMATHKH, OoJbIie 75;
3) Hwu no oxHOMY TipeiMeTy BBIMTYCKHHK He moiyumi 100 6asos;

4) Tlo KaKOMy-TO MPEIMETY BBITYCKHHK MOJTY4HI O0Jblie 76 OallIoB.

. - 1
25.Hatioume KopHU K8a0pamuo2o ypagHeHuss —x _+X+§:0

1)

3—'-,"H_

6 )

ol

2) 3+ :

3) -,

4)

7

I11.YcTanoBuTe NpaBU/IbHYIO NOCJI€10BATEIbHOCTD

26. Cocmasbme aneopumm peuieHust KeaOpamuo2o ypasHeHusl.
1. BbUMCIUTH TUCKPUMHUHAHT
2. Ompenenuts 3HaUeHHE KOG GUIHEHTOB 4, b, C;
3. Ompenenuth KOITUYECTBO KOPHEH;
4. HaiiTu KopHU ypaBHEHUS.



27. Cocmagbme ancopumm peuieHus HepaseHcme MemoooM UHMEPEANos:
1. Omnpenenuth 3HaKM Ha KayKIOM UHTEpPBAJIE;

Haiitu Hynu QyHKIMM;

2.

3. Ilepenectu Bce 4acTH ypaBHEHUS B OJHY CTOPOHY TakK, 4TOOBI C IPYroil ocTaincs ToybKo 0;

4. HayepTuTh YMCIOBYIO IPSIMYIO U OTMETHTh HA HEH BCe MOJIy4eHHbIE KOpHU. Takum oOpa3om,
YHCII0Bas psiMasi pa300beTCsl Ha MHTEPBAJIBL.

28. Cocmasvme aneopumm pewlenus CUCHeM YPAGHEeHUU ¢ O08YMsl HeU38eCHMHbIMU CHOCOOOM

CJIOJMCEeHUA.

1. CnoxuTh NOWIEHHO YPaBHEHMSI CUCTEMBI;

2. YpaBHATH MOIYJIH KO3(PPHUIIMEHTOB MTPH KaKOW-HUOYIb IIEPEMEHHOM;
3. TMoxcraBuTh 3HAYCHHE HAWJCHHON NIEPEMEHHON B OJIHO U3 YpaBHEHUN M HAWTH 3HAYCHHE

JIpyroi NnepeMeHHOM;

4. PemmuTh HOBOE YpaBHEHHME U HAWTHU 3HAUEHUE OJITHOM NEPEMEHHOM.

1V. YcTanoBUTE COOTBETCTBHE

29. Kaoxcoomy uz uemwipéx uucen 6 iegom cmoadye coomeemcmeyem Ompe3oK, KOmopom)y OHO
npuxaonedicum. Ycmanogume coomseemcmeue mMexHcoy YUCI1amu U OmpesKamu u3 npaso2o cmonoya.

BEJIMYMHBI 3HAYEHUA
1. log: 20 a)[0;1]
5 ]
2.= 6)[1;2]
3.410 B) [2;3]
4,237° n[34]
n[45]
30. Ha npsimoti ommeuenvt mouxu K, L, M u N.
M N
- >
-1 0 2 3 4 S

Yemanosume coomeemcmsue Meofcdy YKA3AHHbIMU MmMOoYKaAMu u uvuciamu u3 npaeoco cm0ﬂ6ua,

Komopble UM cOOmeemcmeyiom.

YUCJA OTPE3KU

1. K a)log. 7

2. L 6) 16—7"

3. M B),”."'EI_,S

4.N r)0,227*
n) — =

V. HanuiuTe 0TBET HA BONPOC

31. Kak naszvieaemcs b6eckoneunas 0ecamuunas Henepuoouieckas opoos?
32. Kax naswieaemcs ¢pynkyus éuda 'y = a*, 20e a — sadannoe uucno, a >0, a£l?
33. Kak naszvieaiom noeapugpm yucia no oCHOBaHUIO e, 20e € — UPPAYUOHATbHOE YUCTIO, NPUOTUNCEHHO

pasHoe 2,7?



34. Kax Hazvieaemcs opouHama moYKU, HOAYYeHHOU nogopomom mouxu (1;0) eoxpye nauana
KOOpOUHAm Ha y2on a.?

35. Kaxk nasweisaromes pynryuu y=sin(x), y=cos(x), y=tg(x)?

36. Kax naswieaemcs mouka Xy ¢ynxyuu 1(X), ecau cywecmeyem maxas oxpecmnocms mouxu Xy,
umo 01 6cex x £ Xy, U3 9Mou okpecmuocmu evinonmsemces nepaserncmeo f(x) < f(xq)?

37. Kax nasvisaemces ¢pynxyus F(X) ons pynxyuu f(X) na nekomopom npomesicymre, ecau ons 6cex X
u3z omozo npomexcymra F'(X)=f(x)?

38. Kak Haszwieaiomcsi coeOuHeHusi, KOMopbvle COCMOAmM U3 OOHUX U mex dice N IeMeHmos u
OMAUYAIOMCSL 0OHO OM OPY2020 MOIbKO NOPAOKOM UX PACNONONCEHUA?

39. Kak naswieatom cobvimue, Komopoe no OmHOUWEHUIO K HEKOMOPOMY UCHbIMAHUIO (ONbIMY) MOdcem
npoU3OUmMU, A MONHCEM U He NPpou3oumu?

40. Kak Hazvieaemcs omuoulenue yucia ucxo0o8 M, orazonpusmcemeyrowux coovimuio A, Kk uuciy N
8cex ucxo008 UCnblmanus?



IMPUJIO)KEHUE b

Kpumepuu oyenxu mecmogulix 3a0anutl.
Ipasunvuviti omeem na 6onpoc oyenusaemcs 6 1 6aul, HENPASUILHLLI OMEEM UL €20 OMCYMCMEUe —
HOb OANNO08.

OrneHka ITporeHT npaBUIBHBIX OTBETOB
5(OTIMYHO) 100% - 90%
4(xopor1o) 89% - 80%

3(y10BIETBOPUTEIILHO) 79% - 70%
2(Hey1OBJIETBOPUTEIILHO) 69% u meHee




IMPUJIO’)KEHUE B

ITajI0HBI OTBETOB
1. 3aganus B TecToBOI hopme

Homep 1 2 3 4 5 6 7 8 9 10| 11|12 | 13| 14 | 15

BOIIpoCa

Otaer 1 1 1 3 2 | 3 3 1 2 3 4 3 2 1 1

Homep 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 |27 | 28 | 29 30

BOIpoca

Otger 1 2 3 1 4 1 1 1 1 1 2 |32 |16 18

3 3 4 4 4 1 12| 1| 28| 2a

3 14| 4| 3r | 30
4 | 1] 3 | 4a | 4r

Homep OTtBer

BoOIpoca

31. HppaunoHanbHOE 4KCIIO

32. [Toxa3zatenbHast QyHKIHS

33. Hatypanbnsblit norapudm

34. Cunyc yrina o

35. Tpuronomerpuyeckue GyHKINH

36. Touka MakcuMyma QyHKIUA

37. [TepBooOpasuast

38. IlepecTaHOBKHM U3 N 3JIEMEHTOB

39. CrnyuaitHoe coObITHE

40. BepositHocTh P(A)

2. IllpakTHyeckoe 3a1aHne
1 1 1

Pewwme cucmemy: § ¥~1  ¥¥L - =x
¥y —x—5=10

Pemenue: [IpuBenem npobu k o011eMy 3HAMEHATENIO, U U3 BTOPOTO YpaBHEHUS BbIpa)kaeM:
1

}'5—1 - ;
vi=x+5

W3 BrOoporo ypaBHeHuUs BbIpakaeM ¥~ = x + 5 ¥ nojcTaBiisieM B niepBoe ypaBHeHue. [lonyunm
CUCTEMY PaBHOCHUIIBHYIO UCXOJHOU

2 1

:_1=— - 2Zr=x 1+ 4 - x =4 = x =4 - x =4
Y x y:=x+5 y* =9 y=3 y=-3
Yy =x+5

OrtserT: a: (4;3), (4,-3)
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