MyHununagsHoe 001e00pa30BaTeNIbHOE YUPEKICHHE
cpennss odueodpazoBarenbHas mKoiaa NeS
uMeHU 63-r0 YTIMUCKOro NEXOTHOIO MOJIKa

VYTIIuucKoro MyHHIMIIAIBHOTO paifoHa

Paccmotpena YTBepxaeHa

Ha 3acenanuu MO yuurenei Hpmcas np MOY COLL Ne 5
€CTECTBEHHO-MaTEeMaTUYEeCKOr0 LIUKJIA ‘Ne: :
[Tpotokon Ne 1 ot «29» aBrycra 2022 r.

Pabouasi nporpamma
10 MaTeMaTHKe
aJd 5-9 kiacca

CocraBuTenn:
Kypuna M.b
Ilonromona T.H.
I'opronosa E.K.
CaabkoBa O.A.

r. Yriud, 2022 rog



[IpeameTHbIe pe3yabTaThl 00yueHus. MaTeMaTHKa 5-9 Kiacchl

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa:

Knacc | IlpeametHble pe3ynbTaThl OcBOeHUs (Hayyumcs u | MeTanpeaMeTHbIE Pe3yIbTaThl
HONYYUM BO3MONACHOCTb HAYYUMBCS)
5 BbInyCKHUK HAYYHTCH: CMbIc/I0BOC YTEHHE:

BblnyCKHuK nojtyuum 603MONCHOCHIb HAYHUMbCA:

BbinycKHUK HAy4YUTCS:

IIOHUMATh O0COOCHHOCTH  JIECSTUYHOH  CHUCTEMBI
CUMCIICHUS; TOHUMAaThb M HCIOJb30BaTh TEPMHHBI U
CHUMBOJIbI, CBSI3aHHBIE C TOHSATUEM CTEIEHH YHCIA;
BBIUMCIISITH 3HAYEHUS BBIPAKEHUH, COAEpKaIIUX
CTENEHb C HATypaJIbHBIM IOKa3aTejleM; MNPUMEHSTh
MOHSATHS, CBA3aHHBIE C JIEJIMMOCTBIO HATYypalbHbIX
YHyCeN; pacrno3HaBaThb PA3JIUYHbIE BHUABl YMCEIL:
HaTypaJbHOE, JpOOHOE; OINepUpoBaTh IMOHITHEM
OOBIKHOBEHHOW JpOOM, BBIMOJIHATH BBIYUCICHUS C
OOBIKHOBEHHBIMU Ipo0simu; OTMEYaTh Ha
KOOPJMHATHOM IIPSMOM TOYKH, COOTBETCTBYIOLIUE
3aJ]aHHBIM  YHCIIaM;  ONpPENEeNsITh  KOOPIWUHATY
OTMEYEHHOW TOYKH; CpaBHMBATh HATypaJIbHbIE U
IpoOHBIE  YHuCla; peuiaTb  TEKCTOBBIE — 3a/ayul
apu(MeTHIECKUM CIIOCO00M; MIPUMEHSITh
BBIUMCIIUTENbHBIC yMEHHUS B MPaKTHYECKUX
CUTYyAIMsX; UCIOJIb30BAaTh OYKBBI IS 3alHMCU OOLIMX
YTBEPKICHUH (CBOWCTB MAaTeMaTHYECKUX JEHCTBHM,
CBOWCTBA HYJISl NMPH yYMHOXKEHHUH), MPaBHI, (HOpMYI;
OCYIIECTBIISATH AJIEMEHTaPHYIO JIESITENbHOCTD,
CBSI3aHHYIO C IOHATHEM «ypaBHEHHE»; paboTaTh C
uHbopMalMel, NPEICTaBICHHON B BUAE TaOJHIIbI,
CTOJI0YATOM MJIM KPYyTrOBOM HarpaMMbl; paclo3HaBaTh
Ha YepTekax, pPHUCYHKAaX, B OKpYKaloIIeM MHUpe
IUIOCKHE TreoMeTpuyeckue (urypsl, KoHpUTypamun
buryp, onuceiBaTh UX, UCIOJB3Ys T'€OMETPHUUYECKYIO
TEPMHHOJIOTHIO UM CHUMBOJIMKY, ONMCHIBATh CBOMCTBA
duryp; pacrmo3HaBaTb Ha YepTeXax, PHCYHKax, B
OKpYy KaroIiem MHUpe IIPOCTPAaHCTBEHHBIE
reomeTpuueckue Qurypel, KoHpUTypanuu GUTYP,
ONMCHIBATH WX,  HUCHOJb3yS  I€OMETPUUECKYIO
TEPMHHOJIOTHIO U CHUMBOJIMKY, ONHCHIBATH CBOMCTBa
buryp; pacno3HaBaTh pa3BepTKu KyOa,
napajuieenunena, NUpPaMuabl, LUWIMHAPA, KOHYCA;
U3MEPATh C MOMOUIbI0 MHCTPYMEHTOB U CPaBHUBATH
JUTMHBI OTPE3KOB M BEJIUYHMHBI YIIJIOB, CTPOUTH OTPE3KU
3aJJaHHOM JUIMHBI M YIJIBl 33JaHHOW BEJIWYMUHBI;
n300paxkaTh r€OMETPUUYECKHE burypst u
KOHQUTypauuu c MTOMOUIbIO YEPTEIKHBIX
MHCTPYMEHTOB W OT PYKHM Ha HEJIMHOBAHHOW U
KJIETYaTOU Oymare; Jienathb mpocTeiime
YMO3aKJIIOYEHHs, OINUpasiCb Ha 3HAHUE CBOMCTB
reoMeTpuueckux (uryp, Ha OCHOBE KiaccuuKanui
YIJIOB, TPEYTrOJIbHUKOB, YEThIPEXYTOJIbHUKOB;
BBIUUCIISTh TEPUMETPbl MHOTOYTOJIbHUKOB, IJIOLIaJH
IPSIMOYTOJIBHUKOB, 00 MBI MApAIIJIEJICITUIIEIOB.

— ONpeNeNaTh TJIaBHYI TeMy, OOIIyr0
L[eJIb WJIM Ha3HAUEHUE TEKCTa (6 5 kuacce
meKkcm umeem OOHY OCHOBHYIO MbICIIb,
O00HY memy);

— BbIOMpaTh U3 TEKCTAa WU MPUAYMaTh
3aroJIoBOK, COOTBETCTBYIOIINN
COJIEP’KaHHUIO U OOLIEMY CMBICITY TEKCTa;
— ¢bopmynarpoBaTh TE3HC,
BbIpaXKaroI1i 001U CMBIC]T TEKCTa

— IIPEIBOCXUIIATH colepKaHue
IpeJIMETHOr0  IJjlaHa  TeKcTa 1o
3aroJI0BKY U C OIIOPOM Ha MpeabLAyLIUi
OIIBIT;

— OOBSICHATH MOPSII0K
YaCTEH/UHCTPYKIIUN, COIEpKAIIUXCS B
TEKCTE;

— CTaBUTh Hepe]; coOOW Lieab YTeHUs,
HalpaBlisdsd BHUMaHUE HA IIOJE3HYIO B
JTaHHBII MOMEHT MH(OpMaIHIo;
— pasauyarb TEMbl U
CIEIIMAJIBHOT'O TEKCTA;

— BBINIOJIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB U MBICIIEH;

— IOHUMAaTh JYIIEBHOE COCTOSHUE
IIEPCOHAXEH TEKCTa, CONEPEIKNBATH UM.
— oOHapy)XUBaTh B TEKCTE JIOBOJBI B
HOJATBEPK/ICHUE BBIABUHYTHIX T€3UCOB (8

OJITEMBI

5 Knacce — nomyyum 603MONCHOCMb
Hayyumocs),

- Ha OCHOBE HWMCIONIUXCS 3HAHHMH,
KH3HEHHOTO OTTbITa MOJIBEPTaTh
COMHEHHIO JIOCTOBEPHOCTh HMEIOIEHCs
nHpopmanuu, 0OHapyXUBaTh
HEJIOCTOBEPHOCTh IIOJIy4aeMOM

nHpopmanuu, npodensl B uHGOpMAIUU
M HAaXOOUTh IyTH BOCIOJIHEHHS STHX
npobenoB (6 5 kunacce — HayuHo-
NONYIAPHbBIE MEKCMbl)

— HAxXo0ums 00800bl 8 3awumy ceoell
MOuKU 3peHusl;, 6 npoyecce pabomvl ¢
OOHUM UNU HECKOIbKUMU UCTNOYHUKAMU

BbIABIAMb  COOEPAHCAWYIOCS 8  HUX
nPOMuUBOPEUUBYIo, KOH@DIUKMHYIO
ungopmayuro.

IIpoexTHas " y4eOHo-

HcciIe10BaTe/bCKast 1eATeIbHOCTD:
- pednexkcupoBath (BHIETh HpoOIEMY;
aHAJIM3UPOBATh CAETAHHOE — MOYEMY
NOJYYHJIOCh, TOYEMY HE TOJIyYMJIOCH;




BuinyckHuk nonyuum 603moxiucHOCHb HAYUUMbBCA:
MIPOBOJIUTH HECJIOKHbIE JI0Ka3aTeIbHbIE
paccyxJeHus; HCCIIe10BaTh YHCIIOBbIE
3aKOHOMEPHOCTH M yCTaHABIMBATh CBOMCTBA YMCEN HA
OCHOBE  HAONIONEHUs, MPOBEJCHHS  YHCIOBOIO
IKCIIEPUMEHTA; MPHUMEHATh Pa3sHOOOpa3HbIE MPUEMBI
palMoHaIu3auu BBIYUCIICHUH. OKPYTJIATh
HaTypajbHblE 4YHCIA; paboTaTh C  eIWHUIAMHU
U3MEPEHUsl  BEJIWYMH; HHTEPIPETHUPOBATH  OTBET
3a/la4yl B COOTBETCTBUU C IIOCTABJICHHBIM BOIPOCOM;
UCIOJIb30BaTh B xoe pereHus 3a1a4n
NpPEJCTaBICHHs, CBSA3aHHBIE C MPUOIMKEHHBIMHU
3HaYEHUSMHU BEJIMYMH; BBIYUCIATH HO (opMysam;
COCTaBIATH (OPMYINBI 1O YCJIOBUSM, 3aJaHHBIM
3ajaueil WM 4epTex oM; MOHATh, YTO OJHY U Ty e
UH(OPMALINIO MOYKHO TIPEACTaBUTh B pa3Hoi ¢opme (B
BUJIC TaONMIBI WU JUarpaMMbl), ¥ BbIOpaTh OoJiee
HarJsiAHOE JUId €€ WHTEpIpEeTalluy Ipe/ICTaBICHUE;
UCCIIEIOBaTh U OMUCHIBATh CBOMCTBA I€OMETPUUYECKUX
¢uryp (IIOCKUX M HPOCTPAHCTBEHHBIX), HCIOJIb3YS
HaOro1eHus, U3MepeHus, HKCTIIEPUMEHT,
MOJIETUPOBAaHUE; KOHCTPYHpPOBaTh TIE€OMETPUUECKUE
O00BEKTHI, UCTONIBb3YSl OyMary, MIACTUIMH, IPOBOJIOKY
U Jp.; KOHCTPYHPOBaTh OPHAMEHTHI M TAapKETH,
n300pakasi UX OT PYKH, C MOMOIIBIO MHCTPYMEHTOB,
UCIIOJIB3YSI KOMIIBIOTED

BHUJICTh TPYTHOCTH, OIITUOKH);

- CTaBUTH U YICPKUBATH IIEIIH;

- IUTAaHUPOBATh (COCTABIATH IUIAH CBOEU
JIeSITETLHOCTH );

- MOJENUpPOBaTh (MPEACTABIATH CIOCO0
JNEHCTBUST B BHUAC  CXEMBI-MOJICIIH,
BBIJIETISISL BCE CYIIECTBEHHOE U IJIaBHOE);
- TPOSIBJISATh WHUIMATHBY IPH TIOUCKE
crioco0a (CriocoOOB) pelieHus 3a/1ay;

- BCTYIIATh B KOMMYHUKAITHIO
(B3auMOMICIICTBOBAT,  NpPHU  PEUICHUU
3a/layd, OTCTauBaTh CBOIO IO3MIIHIO,
NPUHUMATh WU  apryMEHTHPOBAHHO

OTKJIOHSITh TOUKH 3PEHHS JPYTHX).
HNK-KoMIIeTeHTHOCTD:

UCTIOJNB30BAaTh  PA3JIMYHBIE  TPUEMBI
noucka HMHGOpManMM B HHTEpHETE, Ha
MePCOHATBHOM KOMITBIOTEPE, B
MH(POPMALIMOHHOM cpeJie YUPEeKICHUS

- yMeTh OpraHu30BaTh  XpaHEHHUE
uHpOpMallMM B KOMIbIOTEpE (cucTeMa
OKOH M TMamoK B  rpaduueckom
uHTepdeiice)

- OCBOUTH OCHOBBI PEIAKTHPOBAaHUS U
(dbopmaTupoBaHUs TEKCTa

- n30upaTeIbLHO OTHOCHUTBCS K
MH(POPMAIIUH, TPOSIBIATH CIIOCOOHOCTD K
OTKa3y OT TOTPEOJICHUS HEHYXHOU
UHpOpMaINH;

- I0JIb30BATHCS DJIEKTPOHHON MOYTOMN

BbINYCKHUK HAYYHTCS:

Paznen «Apudpmeruxar

Y4YeHUK HAy4YHuTCH:

e IIOHUMaTh OCOOCHHOCTHU JECATUUHON CUCTEMBI
CUMCIICHUS;

e IIOHUMAaTb U MCIOJIb30BaTh TEPMUHBI U CHMBOJIBI,
CBSI3aHHbIE C MIOHATUEM CTEIIEHU YHCIIA;
BBIYMCIIATH 3HAUEHHSI BBIPAXKEHUH, COZleprKaIlnX
CTEIEHb C HaTypaJIbHBIM IIOKA3aTEIIEM;

e IIPUMEHSATH NNOHATHUSA, CBSI3aHHBIE C AETUMOCTbHIO
HaTypaJIbHbBIX YHUCEIT;

e  ONEPHUPOBATH NOHATHEM JECATUYHOHN JIpoOH,
BBITIOJTHSTH BBIYUCIICHUS C IECITHYHBIMU
JIpo0sIMU;

e TOHUMATh U UCIOJIB30BATh PA3IUYHBIE CLIOCOOBI
NpeJCTaBICHHs APOOHBIX YUCEN; IEPEXOTUTH OT
OJIHOM (OpMBI 3anKCH YHCeN K APYroi, BeiOupas
HOJXOASIIYIO U1 KOHKPETHOTO cityyasi popmy;

e  OIEPHPOBATH MOHSATHSIMH OTHOIICHHS U TIPOIICHTA;

e pelaTh TEKCTOBbIE 33a4l apu(HMETHUECKIM
CITOCO00M;

e TPUMEHSTH BHIUUCIUTENIbHbIC YMEHHS B
NPaKTUYECKUX CUTYalUsAX, B TOM YHCIIC
TpeOYIOIMX BbIOOpa HY>KHBIX JIAHHBIX WJIM IOUCKA

CMbIc/I0BOE YTeHHE:

— OIpeNeNATh TJIaBHYK TEMY, OOIIYIO
eI WIIK Ha3HAYCHHE TEKCTa,

— BBIOMpATh M3 TEKCTa WM MPUAyMAaTh
3aroJIOBOK, COOTBETCTBYIOLIUI
COJICPXKAHUIO U OOIIEMY CMBICITY TEKCTa;
¢bopmynHpoBaTh Te3HUC,
BBIPKAFOIINI OOITUI CMBICT TEKCTa (8 6
Kilacce — mekcm — umeem  HeCKOJbKO
noOmeM, HeCKOIbKO Me3UCo8, MeKCHbl
PA3HBIX PYHKYUOHANLHBIX CMUell);
PEIBOCXUIIATH coaep>KaHue
NpEeJIMETHOTO  IuUlaHAa  TeKCTa 10
3aroJIoBKYy U C OMOPOM Ha MpeIblIyIInii
OIIBIT;

OOBSICHATH MOPSI0K
YaCTeW/MHCTPYKIMM, COJAEp)KalIUXCi B
TEKCTE;

— CTaBUTh Iepes coO0OM IieNlb YTeHUS,
HalpaBisid BHUMAaHHME Ha IIOJIE3HYIO B
JTAHHBIA MOMEHT MH(OPMALIHIO;
pasinyaTth TEMBl U
CIEIIMAIBHOTO TEKCTA;

— BBINOJIHATH CMBICJIOBOE CBEPTHIBAHUE

IIOATEMbI




HEJO0CTAIOUINX;

e  OKPYIJIATH IECATUYHBIE TPOOH;

e paboTaTh C €AUHUIIAMH U3MEPEHUS BEIHYUH.
Y4eHHUK MOJTYyYUT BO3MOKHOCTD
HAYYUTHCS:

MIPOBOJIUTH HECJIOKHBIE I0Ka3aTENbHbIC PACCYKICHMUS;

UCCJIEIOBATh YUCIOBbIE 3aKOHOMEPHOCTH U

yCTaHABIIMBATh CBOWCTBA YMCEN HA OCHOBE

HaOII0IeHUs, POBEACHUS YUCIOBOTO SKCIIEPUMEHTA;

MPUMEHSTH PAa3HOOOpa3HbIEC MPUEMBI PAIIMOHATN3AIINH

BBIYHCJICHUI;

BBITIOJTHSTH BBIYMCIICHUS C PAllMOHAIbHBIME YUCIIAMH,

coueTasi yCTHbIE U TUChbMEHHBIE TIPUEMBI BHIYUCIICHU,

MIPUMEHSISI IPU HEOOXOAMMOCTH KaJIBKYJISTOP

KOHTPOJIUPOBATH BHIYMCIICHUS, BBIOUPAsI TOAXOASIIINN

JUISL CUTYAIMH CTII0c00;

UCIIONIb30BaTh B XO/I€ PEIICHUs 33aa4 MPeICTaBICHUS,

CBsI3aHHBIE C MPUOJIMKCHHBIMU 3HAYCHUSIMHA BEJTUYHH.

Pa3znen «Aaredpa»

Y4YeHUK HAYYHTCS:

e  OCYIIECTBISTH dJIEMEHTAPHYIO JIEATEIbHOCTD,

CBSI3aHHYIO C TOHSITHEM «YPAaBHCHHEY.

Y4YeHUK NOJIYy4YUT BO3MOKHOCTD:

MEePEBOIUTH YCIOBUS TEKCTOBBIX 3a7a4 Ha

anredpandecKuil si3bIK, COCTABISITh YpaBHEHUE,

OYKBEHHOE BBIPAKECHHE 110 YCIIOBUIO 3a]a4H.

Pa3znen ""BepossiTHOCTBH M CTATHCTHKA

Y4eHUK HAy4YuTCH:

- paboTaTh ¢ nH(MOpMaLIHE, IPECTABICHHO B

¢dbopMme TabauIBl, CTOIOUATON MIIM KPYTOBOM

JUarpPaMMBI.

Y4eHNK NOJYYUT BO3MOKHOCTD:

- IOHSTb, YTO OJIHY U Ty K€ HHPOPMAIIIO MOKHO

MPEJICTaBUTH B OJTHON U TOM ke ¢opme ( B BUJIE

TaOJIUIIBI UM TUAarPaMMBbI), U BBIOpATh OoJee

HarJIsAHOE IS €€ MHTEPIPETalluy PEeCTaBlICHHUE.

"

Paznen «I'eomeTpusi»

Harasiinas reomerpus.

Y4yeHUK HAYYUTCSH:

e pacmo3HaBaTh HA YepTeXkKaX, pUCYHKaX, B
OKpYXaroIIleM MUpPE TIOCKUE TeOMETPUYECKHe
¢burypsl, KOHQUrypauuu GUryp, OnuchIBaTh uX,
UCTIOJNB3YS TEOMETPUUYECKYIO TEPMUHOIIOTHIO U
CUMBOIIMKY, OITUCHIBATH CBOMCTBA QUTYD;

e pacmo3HaBaTh Ha YepTekaX, pPUCYHKaX, B
OKpY’KaloIIeM MHUpE TPOCTPAHCTBEHHBIE
reoMeTpuueckue GUrypsl, KoHburypamuu Guryp,
OTIMCHIBATH MX, UCIIOJIB3YsI TEOMETPUIECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY, OTIUCHIBATh UX
CBOMCTBA;

e M300pakaTh TeoMeTpudecKre GUTYpHl U
KOH(QUTYpAIMH ¢ TTOMOIIBIO YePTEIKHBIX
WHCTPYMEHTOB U OT PYKH Ha HEIMHOBAaHHOU
Oymare;

BBIJICIICHHBIX (DAKTOB M MBICTICH;

— TIOHUMAaThb JyIIEBHOE COCTOSHHE
MIEPCOHAXKEH TEKCTA, COMEPEIKUBATH UM.
— oOHapy)XUBaTh B TEKCTE JIOBOJBI B
MOJITBEPK/ICHUE BBIABHHYTHIX TE3UCOB (8
6 Knacce — Hay4umcs),

- Ha OCHOBE WMCIOIIUXCS 3HAHWH,
KU3HEHHOTO OTIBITa MOJIBEpraTh
COMHEHHIO JIOCTOBEPHOCTh HWMEIOIIEHCS
nHpOpMaInH, 0OHapyKUBaTh
HE/IOCTOBEPHOCTh MOy 4aeMOit
uHpopManuu, mpodens B WHPOpMAUu
U HaXOMUTh IyTH BOCIOJNHEHHS DTHX
po0eoB (6 6 Knacce —
nyonuyucmuyeckue mekcmol).

— Haxooums 00800bl 8 3awumy ceoeu
MOUKU 3peHus, 8 npoyecce pabomvl ¢
OOHUM UNU HECKOAbKUMU UCTOYHUKAMU

BbIAGIAMb  COOEPAHCAWYIOCS 8 HUX
npoOmMu6ope uUsyo, KOH@DIUKMHYIO
ungopmayuio.

IIpoexTHas U y4eOHO-

HCCIe10BATEILCKAS 1eATeIbHOCTD:
- pedrnexkcupoBaTh (BHIETH NPOOIEMY;
aHAIM3UPOBATh CAENAHHOE — TMOYeMYy
MOJTyYMJIOCh, TIOYEMY HE TIOJYYHIOCH;
BUJIETh TPYTHOCTH, OIINOKN);

- CTaBUTH U YICPKUBATH IICIIH;

- TUTAHUPOBATh (COCTABIATH IUIAH CBOGHU
JIeSTEIbHOCTH);

- MOJENUpPOBaTh (MPEACTABIATH CIOCO0
JIEHCTBUST B BHUAC  CXEMBI-MOJICIIH,
BBIJIETISISE BCE CYIIECTBEHHOE U TJIaBHOE);
- TIPOSIBJISITh WHHUIIMATHBY TPU TIOMCKE
crioco6a (criocoboB) pelieHus 3a/1a4;

- BCTYyIIaTh B KOMMYHUKAIUIO
(B3auMOZIECTBOBAaTh  IIPU  PELICHUHU
3aJla4yd, OTCTauBaTh CBOI IO3HUIIHIO,
IIPUHUMATh WIA  apryMEHTHPOBAHHO

OTKJIOHSITH TOUKH 3PEHUS JPYTHX).
HNK-KOMIIETEHTHOCTD:

- paboTaTh ¢ rpadUIECKUM PEAAKTOPOM;
- TOTOBUTH IMPE3CHTAIMU C ayJuo- U
BUJcOoPparMeHTaMHu, C aHUMaIIUeH;

- HCIOJIb30BaThb  MY3BIKAJIBHBIE U
3BYKOBBIE PEJAKTOPBI;
- BBICTYIIaTh c aynHo- U
BHJICONIOIIEPKKOM;

- TI0JIb30BATHCS DJIEKTPOHHOMN MOYTOMN




e JleJaTh IPOCTEHIINE YMO3AKIYCHHS, OIIUPAsCh
Ha 3HAHHE CBOWCTB r€OMETPUYECKHUX (QHUTYp, HA
OCHOBE KJIacCU(UKALUN YITIOB, TPEYTrOJbHUKOB,
YETBIPEXYTOJIbHUKOB;

e BBIYMCIIATH IEPUMETPBI, IUIOIATU
MHOTOYTOJIEHUKOB, 00BEMBI TPOCTPAHCTBEHHBIX
reoMeTpUYECcKUX puryp;

e pacrO3HaBaTh Ha YEPTEkKaX, PUCYHKAX, HAXOIAUTH
B OKpY’KaloIlleM MHpe U N300pakaTh
CUMMETpPUYHbBIE (PUTYPBHI.

Y4eHHK NOJIYy4YUT BO3MOKHOCTh HAYYHTHCH:

HCCJIEN0BATh U OIIMCHIBATh CBOMCTBA FEOMETPUUECKHUX

buryp, ucrosnp3ys HaOJIOICHHS, U3MEPEHHUS,

JKCIEPUMEHT, MOJAECIMPOBAHNE, B TOM YHCIIE

KOMIIBIOTEPHOE MOJIEIIMPOBAHUE U IKCIIEPUMEHT;

KOHCTPYHPOBaTh FT€OMETPUUECKUE OOBEKTHI,

UCIIOJIB3YS PA3JIMYHBIE MATEPUATIBL;

ONPENEIATh BUJ IPOCTEUIINX CEUEHUI

IPOCTPAHCTBEHHBIX (DUTYP, OTYUAEMBbIX ITyTEM

IIPEAMETHOTO WIIM KOMIIBIOTEPHOTO MOJIEITUPOBAHMS.

BbInyCKHUK HAYYHMTCSH:

Anre0pa

* CpPaBHMBATh U YNOPALOUYMBATH pallMOHAJIbHbIE
4YHCIIa;

*  BBIIOJHATH BBIYUCICHHUS C PAlMOHAIBbHBIMU
YHUCJIaMU, COYeTas yCTHHIE U IUCbMEHHBIC
NPUEMBI BBIYUCICHUH.

+ pewmaTh apupMeTHUECKHE 3aauM, CBA3aHHBIC C
IPONOPLUOHAIBHOCTBIO BEJIUYUH, OTHOIIECHUAMH,
IIPOLICHTAMU; BBIIOJHATH HECTIOXKHBIC
IPaKTUYECKUE PACUETHI;

* NPUMEHSATH IOHATHUSA, CBSI3aHHBIC C IEIUMOCTBIO
HAaTypajbHBIX YUCEI

« [IoHMMaTh CMBICI TEPMHUHOB: BBIPA)XKEHHUE,
TOXJIECTBO, TOXKJIECTBEHHOE NPe0Opa3oBaHUE;
BBITNIOJIHATH CTAaHAAPTHBIE NMPOLENYPBI, CBA3aHHbBIC
C 3TUMHM MOHATHUAMM; pPelIaTh 3a7a4H,
cojJeprkalre OyKBeHHbIE JaHHbIE; BBIMOJIHATD
’IIeMEHTapHYI0 paboTy ¢ popmynamu;
BBINOJIHATH IPeo0pa3oBaHusl BEIPAXKEHUH,

* BBIIOJHSATH NIPe0oOpa3oBaHUs BhIPAKEHUH,
CcoJepKalUX CTEIIEHH C HAaTypaJlbHBIM
rokasareijieM

* BBINOJIHATH TOXKJECTBEHHBIE TPEOOpa30BaHNU
panMoOHaIbHBIX BBIPA)KEHUW HA OCHOBE IPaBHUII
JelCcTBUM HaJl MHOTOYJIECHAMU

* BBINOJIHATH PA3JI0KEHUE MHOTOUYJIEHOB Ha
MHOXUTENH;

+ NPUMEHATH NpeoOpa3oBaHUs BbIPAXKEHUHN NJIs
pelIeHHs pa3IMUYHBIX 3a/a4 U3 MAaTEMATUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKHU.

- PemaTe OCHOBHBIE BBl PALlMOHAJIBHBIX
YPaBHEHUH C OTHOUM MEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH;

CMbICJIOBOE UTEHHE:

— BBIICATH TJIABHYIO M HW30BITOUHYIO
UH(OPMALIHIO.

— COTMOCTAaBIIATh OCHOBHBIC TEKCTOBBIC U
BHCTCKCTOBBIC KOMIIOHCHTBI:
OOHApy»XUBaTh COOTBETCTBHE MEXIY
YacThI0 TEKCTa M €ro ooOIlei wuaee,
chopMyJIMPOBAHHOMN BOTIPOCOM,
OOBSICHATH Ha3HAUCHHE KapThI, PUCYHKA,
MOSICHATH YaCTH rpaduKa WA TaOJIUIbI 1
T. I.;

— OmpenensTh Ha3HAYCHHUE pa3HbIX
BHUJIOB TEKCTOB

—JenaTh BBIBOJIBI u3
c(hOpMYJIMPOBAHHBIX MTOCHUIOK;
—CBA3bIBATh uHpopmarmio,

0OHapyXeHHYI0 B TEKCTE, CO 3HAHUIMHU
U3 IPYTUX UCTOYHHUKOB.

IIpoexTHas " yueOHo-
HCCII1e10BATEIbCKAS 1esITeIbHOCTD:
HCII0JIb30BaTh UCCJIEIOBATENIbCKHE
METO/IbI, npeaycMaTpuBaloIye
OTIpe/ICNICHHYIO MIOCJIEZI0BATEIBLHOCTD
IeicTBUH:

e ompeielcHHE — NPOOJIEMBI |
BBITEKAIONIMX M3 Hee 3ajad
UCCIIeIOBaHMs (MCIIOJIb30BAHKE B
XOJIe COBMECTHOTO MCCIIeIOBaHHS
METOZa  «MO3TOBOWM  aTakm»,
«KpYTJIOTO CTONAY);

® BBIIBMXCHHC THUIIOTEC3bI nux
peleHus;

e o0cyxaeHue METOJIOB
UCCIICIOBaHMsI (CTAaTHCTUYECKHUX,




« MPUMEHSTH AHATUTUUYCCKUN U TpaPUICCKUN
A3BIKU JJ1 UHTEpHpeTaluu NOHATUM, CBSI3aHHBIX
C MOHATHEM YPaBHEHUs, Ul PEIICHUS yPAaBHECHUN
U CUCTEM YpPAaBHECHHUH;

« HNPOBOJAMTH NPOCTEHUIINE UCCIECTOBAHUS
YPAaBHEHHUH U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
IpUMEHEHUEM I'papMUECKUX NMpPeACTaBICHUN
(yctaHaBIMBaTh, UMEET JIM YPABHEHUE UIIU
CHCTEMa yPaBHCHUH PEUICHUS, €CIU UMEET, TO
CKOJIBKO, U TIp.);

+ IOHUMAaTh YPAaBHEHHUE KaK BaXXKHEHIIYIO
MaTEMaTUYECKYI0 MOJENb AJs ONIUCAHUS U
U3y4EeHHUs pa3HOOOpa3HBIX pealbHbIX CUTYalUil,
peuaTh TEKCTOBbIE 3aJjaul aJireOpandecKuM
METOJOM.

+ MOHUMATH M UCIIOJIH30BaTh (PYHKIIMOHAIbHBIE
HOHSTHUS U SI3bIK (TEPMUHBI, CHMBOJINYECKHUE
0003HAUYCHUA);

« CTPOUTH I'paUKH FJTEMEHTAPHBIX (YHKLHIL;
OIKMCHIBATH CBOMCTBA YUCIOBBIX (YHKIUN Ha
OCHOBE M3YUY€HUS MOBEACHUS UX IpaUKOB;

+ MOHUMATh QYHKIMIO KaK Ba)KHEHIIYIO
MaTEeMaTU4YECKYI0 MOJEIb JUISl ONUCAHUSA
MPOLECCOB U SABJICHUIN OKPYXkKAIOIIEro MUpa,
OPUMEHSATH SI3bIK QYHKIMIA U1 OTIMCaHUS U
UCCJIEIOBaHMS 3aBUCUMOCTEN MeXTy PU3NIECKUMU
BEJIMYNHAMU.

* HCNOJIb30BaTh IIPOCTENIINE CHOCOOBI
MPEJICTAaBICHHS U aHAJIN3a CTATUCTUYECKHX JTaHHBIX.
* BBIOJHATH  MHOTOIIArOBbIE  MpeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKCHUM, NPUMEHSS IIMPOKHUU
HaOOp c1OCcO0O0B ¥ MPUEMOB;
I'eomeTpust

1)  pacno3HaBaTb Ha  uepTEXkKax,
MOJENAX M B OKpYXAaIOLUIeM MUpe
reOMEeTpUYECKUE (PUTYPBI;

2)  TOJIB30BAThCS A3BIKOM F€OMETPUH IS
OIHMCaHUs IPEIMETOB OKPYIKAIOLIETO MUPA U UX
B3aUMHOTO PACIIOJIOKEHHUS,;

3)  pacmo3HaBaTh M N300paXkaTh HA YEPTEKAX U
pPHCYHKaX reoMeTprUUecKue GUrypsl U UX
KOH(Urypammu;

4) HaXOIWUTh 3HAYEHUS [UIMH JINHEHHBIX JJIEMEHTOB
Guryp 1 ux OTHOILLIEHUS, TPaJyCHYI0 Mepy yrioB oT 0
no 180°, mpumensst omnpeneicHHs, CBOICTBA WU
MpU3HAKU QUTYp U UX JIEMEHTOB, OTHOLIEHUS QUTYP
(paBeHCTBO, CHMMETPHH,

5) pemiaTh 3a/ladyd Ha J0Ka3aTeJIbCTBO, ONMUpPAasCh Ha
U3yYeHHbIE CBOMCTBA (PUIYp M OTHOILEHHH MEXITY
HUMH M TpHUMEHSIST  WU3Y4YEHHbIE  METOMbI
JI0Ka3aTeNbCTB;

6) pemiatb HECJOXHBIE 3aJadydl Ha IOCTPOECHHE,
IIPUMEHSISI OCHOBHBIE QJITOPUTMBI TIOCTPOEHUS C
MTOMOUIBIO ITUPKYJISL M IMHEHKU;

PHCYHKaX,
IUIOCKUE

IKCTIEPUMEHTAIBHBIX,
HAOJIFO/ICHUH U T.11.);

e 00CyXKacHHE croco6oB
oopMIIeHUs KOHEYHBIX
pe3yJIbTaTOB (mpe3eHTauui,
3aIIUTBI, TBOPYCCKUX OTYETOB,

IIPOCMOTPOB U IIp.);
e cOop, cucTeMaTH3alMs U aHAJIU3
MOJTy9YCHHBIX JTaHHBIX;
® [OJBEJICHHE UTOTOB,
oopmileHHE pe3yibTaToOB, UX
MIpe3eHTaIHS;
BBIBOJIbI, BBIIBIJKEHHE HOBBIX MpoOsieM
UCCIIEIOBAaHUS
HNK-koMIIETEHTHOCTD:
- WCIIONB30BaTh  My3bIKaJbHBIE U
3BYKOBBIE peaKTOPHI;
- BBICTYIIATh c
BUJICOTIOAICPIKKOM;
- BIageTh  OCHOBaMH  IH(pOBOI
dotorpaduu, 1MOPOBOI 3BYKO3AIHUCH,
U (pOBOH BUACOCHEMKH;
- MOJEIHpOBaTh C HCIIOJIb30BaHUEM
BUPTYaJIbHBIX KOHCTPYKTOPOB.

ayJuo- u




7) peuiath MPOCTEUIINE TUIAHUMETPUUECKHUE 3a/1aud
HAa IIJIOCKOCTH.

8) ucrnonb30BaTh  CBOMCTBA  M3MEPEHUS  JUIUH,
IomaAed © YyrJIOB NpU PElIEHWH 3aJa4  Ha
HAaxO0KJECHUE JUIMHBI OTPE3Ka, I'PaayCHOU MEpHI yIIa;
9) BBIUMCISATH AJIUHBI JUHEUHBIX 3JIEMEHTOB
GbuUryp u ux yrisl,

10) pewmwars NpaKTUUYECKUE 3aJaYU, CBA3aHHBIC
C HaXOXJEHUEM r€OMETPUUYECKUX BEIUUYUH
(Mcmob3yst MpU HEOOXOIUMOCTHU CIIPABOYHUKHU U
TEXHUYECKHE CPECTBA).

Buinycknuk noayuum 603M0MCHOCHIb HAYYUMBCA:
Anzeopa

* YrIyOuTh U pa3BUTh MIPEICTABICHUS O HATYpaJIbHBIX
YHclaX U CBOMCTBAaX JEIUMOCTH;

* UCIOJB30BaTh IIUPOKHM CHEKTp CHEIHaJIbHBIX
IPUEMOB pEIICHUs YPaBHEHUM U CUCTEM YpaBHEHMIA;
YBEPEHHO MPHUMEHSATH ammapaT ypaBHEHUH U
HEPaBEHCTB JJISI PELIeHHs pa3HOOOpa3HBIX 3a7adu U3
MaTEeMaTHKH, CMEXKHBIX IPEIMETOB, pealbHON IMpaK-
TUKH

* IPUMEHATH TOXJIECTBEHHbIE MPEOOPA30BAHUU IS
pelleHnss 3ajad U3 Pas3InyHbIX pasfesioB  Kypca
(Hampumep, TUIS HaXO0XICHUS Hau-
00JIb1IIETO/HAMMEHBILIETO 3HAUEHUSI BHIPAXKECHHUS ).

* MPOBOJUTH UCCIIEIOBAHUS, CBS3aHHbIE C U3yUYEHHUEM
CBOWCTB (D)YHKIIMH, B TOM YHCJIE C HCIOIb30BAHUEM
KOMIIBIOTEpPAa; Ha OCHOBE TIpaUKOB HM3yUYEHHBIX
¢yHKUMH ~ cTpouTh Ooiee  CIOXHBIE  TpaduKu
(Kyco4yHO-3aJJaHHbIE, C BHIKOJIOTBIMU TOYKAMH U T. I1.);
* HCIMOJIb30BaTh (DYHKIIMOHAJIBHBIE MPEICTABICHUS U
CBOMCTBAa (DYHKIMI [JIs1 PEIICHUS MaTeMaTHYECKHX
3a/1a4 U3 pa3IndHbIX Pa3ZesioB Kypca.

+ MPUOOPECTH NEPBOHAYAJIBHBIA OIBIT OpTraHU3ALNU
cobopa  MaHHBIX NpPH  MPOBEACHUH  OIpoca
OOIIIECTBEHHOT'O MHEHUS, OCYLIECTBIATh UX aHANu3,
IIPEJICTABIATh PE3YNbTAThl ONpOCca B BUJIE TaOJIMIIBI
WM TUarpaMMBl;

HAYYUTHCS TPUBOJAUTH COJAEPIKATEIbHBIE IMPUMEPHI
UCIIOJIb30BaHUS JJIs OMMCAaHUS JaHHBIX

I'eomeTpus

- yrayOuTh W Pa3BUTh NPEJCTABICHHUS O IIOCKUX
reOMEeTpPUUECKUX QUrypax;

- OBJIaJIETh METO/IaMU PELICHUS 3a]1a4 Ha BBIYUCIICHUS
U JI0OKa3aTeabCTBA: METOJAOM OT MPOTHUBHOIO,
METO/I0M nepedopa BapuaHTOB ;

- MpPUOOpPECTH OMNBIT MPUMEHEHHUS aNredpandeckoro
anmnapara IpH pellIeHNN T€OMETPUYECKUX 3a1a4.

- OBJIAJIETh TPAJUIIMOHHON CXEMOM peIleHus 3a1a4 Ha
IIOCTPOEHHE C IOMOUIBIO LIUPKYJIS U JIMHEHKU: aHAJIN3,
MOCTPOEHHUE, T0KA3aTEIbCTBO U UCCIIEIOBAHMUE;

- IPUOOPECTH OIIBIT BHIITOJHEHUS TPOEKTOB O

- NpUOOPECTH OMbIT MPUMEHEHHUs] alreOpanvyecKkoro




anmapata IpU pEHIEHWH 33Jady Ha BBIYUCIICHUE
nepUMeTpa TpEYroJIbHUKA..

BbInyCKHUK HAy4YHTCH:

Aureopa

* CPaBHHUBATh U YIIOPSAI0YNBATH PALIMOHAJIBHBIE
YHUCIIa;

*  BBIIOJHATH BBIUUCIICHHS C PAllMOHAIbHBIMU
YUCJIaMU, COYeTasl yCTHBIC U TMCbMEHHBIC IPUEMBI
BBIUNCJIEHUH, IPUMEHATH KAJIBKYJISITOP.

* pemath apupMEeTHUECKHE 3a/1a4H, CBI3aHHbIE C
IIPONOPLHOHAIBHOCTD BEJIMYNH, OTHOILIEHUSIMH,
IIPOLICHTAMM; BBINIOJHATH HECIIOKHBIE TPAKTUYECKHE
pacyéTsl;

* IPUMEHATH MOHSTHUS, CBI3aHHbBIE C
JE€JIMMOCTBIO HAaTypaJbHbIX YHCEII.

* HCIIOJIB30BaTh HaYaJIbHBIC MTPEACTABICHUS O
MHOXECTBE JCHCTBUTEIIBHBIX YUCE,;

* IPUMEHSTH IOHATHE KBAJPATHOTO KOPHS.
UCIIOJIB30BAaTh B XOJI€ PEIICHUS 3a]1a4 3JIEMEHTapHbIC
NPEJCTABICHHS, CBI3aHHBIE C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJINYUH;

* IIOHMMATbh CMBICII TEPMHUHOB: BBIPa)KCHHE,
TO/IECTBO, TOXKIECTBEHHOE NMPEOOPa30OBaHUE;
BBINOJIHATH CTAaHIAPTHBIE IPOLIELYPHI, CBA3AHHBIE C
TUMU NOHATUSIMH; pelIaTh 3a/1a4u, COAEpKalue
OyKBEHHBIE JJaHHBIE; BBIIOJIHATh 3JIEMEHTAPHYIO
paboty ¢ hopMynamu;

* BBINOJHATH IPe0OPa30BaHuUs BBIPAKEHUH,
COZIEpIKALUX CTEIICHHU C LIEIIbIM I10Ka3aTelneM U
KBaJIpaTHbIEC KOPHU;

* BBINOJHATH TOX/IECTBEHHbIE TPEOOPA30BaHUS
palMOHAaIbHBIX BBIPDAKEHUI HA OCHOBE IPABUI
JIECTBUI HAJl MHOTOYICHAMHU U alIre0pandecKuMu
IpoOsIMU;

* BBIIIOJIHATH PA3JIOKEHUE MHOTOWICHOB Ha
MHOKUTEIIN;

* IPUMEHSTH IPE0OPa30BaHMs BHIPAKEHUH IS
pEILIEHNs Pa3IMYHBIX 3a7a4 U3 MaTEMaTHKH,
CMEKHBIX MIPEAMETOB, U3 PEAIBHON MPAKTUKHU.

* pelaTh OCHOBHBIE BU/Ibl PAIlIMOHAIbHBIX YPABHEHUN
C OJIHOM IIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUH C
JByMsI TIEPEMEHHBIMU;

* TPUMEHSATH AHATTMTUYECKUH U rpaduyecKuil sI3bIKN
JUISI THTEPIPETALMU TIOHATUH, CBSI3aHHBIX C IIOHATHEM
YPaBHEHUS, JUIsl pELICHUs] YPABHEHUN U CUCTEM
YPaBHEHUH;

* INPOBOJMTH NPOCTEMIINE UCCIETOBAHNS YPABHEHUI
Y CHCTEM YPaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpaduueckux NpeacTaBieHu (yCTaHaBIMBATh, UMEET
JIM ypaBHEHHE WJIM CUCTEMA ypaBHEHUM pELICHMS,
€CJTM UMEET, TO CKOJIBKO);

+ IIOHMMAaTh YPABHEHME KaK BaXKHEHUIIYIO
MaTE€MaTHYECKYI0 MOJENb I ONUCAHUS U U3YUYEHUS
pa3HOOOpa3HbIX PEAbHBIX CUTYALU, peIIaTh

CMBIC/I0BOE YTEHHE:

— BBIACTATH TJIABHYIO U H30BITOYHYIO
UH(pOPMALIHUIO.

— COTIOCTaBIISITh OCHOBHBIE TEKCTOBBIC U
BHETEKCTOBBIE KOMIIOHEHTHI:
OOHApyXKUBaTh COOTBETCTBHUE  MEXIY
YacThI0O TEKCTa M €ro OoOIeH wuaeei,
chopmyIUpOBaHHOM BOIIPOCOM,
OOBSICHATh HA3HAYCHHUE KApPThI, PUCYHKA,
MOSICHATH YaCTH rpaduKa Win TabauIbl 1

T. I.;

— ONpeAeNsATh Ha3HAUCHUE Pa3HBIX
BUJIOB TEKCTOB

—J1€JIaTh BBIBOJIbI nu3
c(OpPMYITHPOBAHHBIX ITOCBUIOK;
—CBA3BIBaTh uHdopmanuro,

OOHApYyEHHYIO B TEKCTE, CO 3HAHUSIMU
U3 IPYTUX UCTOYHHUKOB.

IIpoexTHas " y4eOHo-
HCCJIeI0BaTeIbCKAas eI TeJIbHOCTD:
HCITIOJIH30BaTh HCCIICA0BATCIIBCKUE
METOIBI, MIpEeTyCMaTPUBAIOIITHE
OTpe/IeTICHHY IO MOCJIeI0BATEIIbBHOCTh
INEHCTBUH:

e OIpeJeeHue POOJIEMBI u
BBITEKAIOIIMX M3 Hee 3ajay
uccienoBaHus (UCMOIb30BaHUE B
X0J1€ COBMECTHOTO UCCIIEAOBaHUS

METOa  «MO3TOBOHM  aTakmy,
«KPYTJIOTO CTOJIa»);

® BBUIBMKCHHUE  THUIOTE3bl  HUX
peIICHHUS;

e 00CyXKacHHE METOJIOB

HCCleIoOBaHUS (CTAaTHCTUYCCKUX,
3KCHepI/IM€HTaHBHBIX,
HaOIIOJICHUH U T.11.);

e o0cyxaeHue Croco0oB
odopmiieHus KOHEYHBIX
pe3yIabTaTOB (mpe3eHTanui,
3aIlUTbI, TBOPYCCKUX OTYCTOB,

MIPOCMOTPOB H TIP.);
e cOop, cucTeMaTu3alusl U aHalu3
MOJTYYCHHBIX JIaHHBIX;

e TIOJBCACHHE HTOTOB,
oopmieHue pe3ynbTaToOB, MX
MpE3EHTALINS;

BBIBOJIbI, BBIIBIDKEHHE HOBBIX MPOOJIeM
HCCIIETOBAHUS

HNK-KOMIETEeHTHOCTh:

- WUCIOJIB30BaTh  MY3bIKaJbHBIE U

3BYKOBBIE pEJaKTOPBI;

- BEICTYIIATh C ayauno- )41




TEKCTOBBIE 33J1a4M AJIreOpanyecKM METOAOM.

+ NPUMEHSATH CBOKWCTBA YHCIIOBBIX HEPABEHCTB B XO/1€
pellIeHus 3a1a4;

* pelIaTh JUHENHBIE C OJHON IEPEMEHHON; PEIIaTh
CUCTEMBI HEPABECHCTB;

+ TNPUMEHATh HEPABEHCTBA JJIS PELLEHUS 3a1a4 U3
pa3IMYHBIX PA3AEIIOB Kypca, a TAKKE U3 PEaIbHOU
IPAKTUKY.

* HCIOJB30BaTh Pa3HOOOPA3HbIE IPUEMBI
JI0Ka3aTeIbCTBA HEPABEHCTB;

« NPUMEHATH aNlapaT ypaBHEHUM U HEPABEHCTB IS
pelIeHHs IIUPOKOTo Kpyra MaTeMaTUYEeCKUX 3a/1ay,
3a]1a4 U3 CMEKHBIX IPEJMETOB, U3 IIPAKTUKU.

+ TIOHMMATh U UCTIOJIH30BATh PYHKIMOHAIHHBIC
HOHATHS U A3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HavYCHMUS),

* CTPOUTH Irpa)UKU 3JIEMEHTAPHBIX QYHKIUH;
OTHUCHIBATh CBOMCTBA YHCIIOBBIX (DYHKIIUI HA OCHOBE
U3yUYeHUs NTOBEICHUS UX IPa(UKOB;

* MOHUMAaTh PYHKIMIO KaK BaKHEHIIYIO
MaTEMaTHYECKYO MOJIENb JIJIsl ONUCAHUS IPOLIECCOB U
SBJICHUHN OKPY>KaIOILEro MUpa, IPUMEHSTh A3bIK
(bYHKUMH 17151 ONMCAHUS U UCCIIEI0BAHUS
3aBUCUMOCTEN MEXTy PU3NUECKUMH BEIMUMHAMHU.

* NPOBOJUTH UCCIIEOBAHMS, CBA3aHHBIC C U3YUEHUEM
CBOMCTB (DYHKITHH, B TOM YHCJIE C UCTIOJIb30BaHUEM
KOMITbIOTEPA; Ha OCHOBE I'Pa()MKOB U3YUEHHBIX
byHKIHMI cTpoUTh 60JIee CIOKHBIE IPaPUKU
(KycOuHO-3aJJaHHbIE, C BHIKOJIOTBIMUA TOYKAMH U T. I1.);
* HCMOJIb30BaTh (YHKIIMOHAJIbHBIE IPE/ICTABICHUS U
CBOMCTBA (QYHKUUH JUIs peIIEHUs] MATEMAaTHYEeCKUX
3aJ1a4 U3 pa3IM4HbIX pa3zesioB Kypca.

* HCIIOJIb30BaTh MPOCTEUIIINE CIIOCOOBI
IIPEJICTAaBICHNS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX.
I'eomeTpus

pacno3HaBaTh Ha YepTeXax, PUCYHKaX, MOJIEIAX U B
OKpY’KaroIleM MUPE IIOCKUE U MPOCTPAHCTBEHHbIE
reoOMETpHUYECKUe PUTYPHI,

NI0JIb30BAThCS A3BIKOM T'€OMETPUU JIJIS1 OTIMCAHUS
IIPEIMETOB OKPY’KAOIIEro MUPA U UX B3aMMHOIO
PacIoJIOKEHUS;

pacno3HaBaTh ¥ U300paXkaTh Ha YEPTEXKax U PUCYHKAX
reoMeTpuueckue GUrypsl 1 uX KoH(QUrypammu;
HaXOJUTh 3HAYEHUS JUINH JIMHEWHBIX 3JIEMEHTOB
Guryp 1 ux OTHOLIEHUs, TPalyCHYIO0 Mepy yrioB oT 0
1o 180°, npuMeHsst onpeeneHns, CBOICTBA U
npu3HaKu QUTyp U UX 3JIEMEHTOB, OTHOIIEHUS (PUTYp
(paBeHCTBO, TOAOOUE, CHMMETPHIO)

OIIepUPOBATh C HAYATIbHBIMU MOHATUAMU
TPUTOHOMETPHHU U BBIIIOJIHATH JJIEMEHTAPHBIE
orepanuu HaJl QyHKIUSMU YTJIOB;

pemaTh 3a/1a4 Ha J0Ka3aTeIbCTBO, OIMPAsCh Ha
U3y4EHHbIE CBONCTBA QUTYP U OTHOIICHUN MEXIY
HUMU U IPUMEHSS U3yUYEHHBIE METOIbI
JTI0Ka3aTeNbCTB;

BHJICOTIOIJICPIKKOM;

- BiIageTh  OCHOBaMH  IM(pOBOI
dbotorpadun, 1UOPOBOI 3BYKO3AIHUCH,
U (pOBOH BUACOCHEMKH;

- MOJETUPOBATh C HCIHOJIb30BAHUEM
BUPTYaJIbHBIX KOHCTPYKTOPOB.




pelIaTh HECIOKHbIE 3aJa4X Ha IIOCTPOEHUE,
IPUMEHSISI OCHOBHBIE AJITOPUTMbI IOCTPOEHHUS C
IIOMOUIBIO LIUPKYJISl U TMHEUKHY;

pemaTh NpocTere IIIaHUMETPUUECKHE 3a/1a4M Ha
IUIOCKOCTH. UCII0JIb30BaTh
CBOMCTBA U3MEPEHUS JJINH, IUIOIAAEH U YIJIOB IIpU
pELIeHNH 3a/1a4 Ha HaXO0XKICHHE JJIMHBI OTPE3Ka,
IpasyCHOM MEPHI yIia;

BBIYUCIIATH AJIUHBI JUHEHHBIX 3JIEMEHTOB QUryp u
UX YTJIbI, HCTIOJB3YS (pOopMyIIBI TUTOMAAEH UTYD;
BBIYMCJISATH IJIOIMAAN TPEYTOJIbHUKOB,
NpSMOYTOJIbHUKOB, IIapajljieIorpaMMOB,
Tpanenuu;

pemarth 3aja4u Ha J10Ka3aTeIbCTBO C
UCII0JIb30BaHUEM (HOpMyJl muowmaaeid Gpuryp;
peumaTth NpakTUYeCKHUEe 3a/lauu, CBSI3aHHbIE C
HaXO0XJAEHUEM reOMETPUUYECKUX BEINYNH
(Mcnonb3yst Ipu HEOOXOIMMOCTHU CIIPABOYHUKHU U
TEXHUYECKHUE CPECTBA). OIIEpUPOBATH C
BEKTOpPaMU: HAXOJAUTh CYMMY U Pa3HOCTb JABYX
BEKTOPOB, 3aJlaHHBIX T€OMETPUYECKH, HAXOIUTh
BEKTOP, paBHbIA NIPOU3BEIEHUIO 3aJaHHOT O
BEKTOpa Ha YUCIIO.

Boinycknuk nonyuum 603mM0¥4CHOCHb HAYUUMbCA:
Anzebpa

* TO3HAKOMMUTHCS C TIO3UIIMOHHBIMUA CUCTEMAMHU
CUMCJIEHUS C OCHOBAHMSMM, OTIMYHBIMU OT 10;

* YIrIIlyOWUTb U Pa3BUTh MPEACTABICHUS O
HaTypaJIbHBIX YHMCIIAX U CBOMCTBAaX JEIUMOCTH;
HAYYUTHCS UCTOIb30BaTh MPUEMBIL,
palMOHATN3UPYIOIINE BIYUCICHHS, TPUOOPECTH
MIPUBBIYKY KOHTPOJIUPOBATH BBIYUCIICHNUS, BEIOUpast
HOJIXOASIINH I CUTyallMH CIIOC00. pa3BUTh
IIPEJICTAaBICHUE O YNCIIE U YUCIOBBIX CHCTEMAX OT
HaTYpaJIbHBIX 10 JEHCTBUTEIBHBIX YHCET, O POJIU
BBIYNCJICHUN B YEJIIOBEYECKOU MTPAKTHKE;

* yrayOuTh U pa3BUTh 3HAHUA O JECSITUYHOH 3amucu
JICHCTBUTENIBHBIX YUCel (IEPHUOAUYECKUE U
HEIMEepPUOANYECKUE IPOOH) MOHATh, YTO YHCIIOBHIE
JlaHHBIE, KOTOPBIE UCTIOIB3YOTCS IS
XapaKTEPUCTHKH 0OBEKTOB OKPYKAIOIIETO MUPA,
ABIISIIOTCS IPEUMYILECTBEHHO MPUOIMKEHHBIMHU, YTO
0 3amKcH NPUOIMKEHHBIX 3HAUYEHUH, CoepKAILIUXCS
B MH(OPMALIMOHHBIX UCTOYHHKAX, MOXKHO CYAHUTH O
MOTPEIIHOCTH MPUOIMKEHNS;

* TIOHATH, YTO MOIPEUIHOCTD PE3YJIbTaTa BEIYMCICHUN
JIOJIKHA OBITh COM3MEPHMa C OTPEIIHOCTHIO
VCXOJHBIX TaHHBIX. BBIIIOJIHATH MHOT'OILIATOBbIE
peoOpa3oBaHUs pallMOHAIBHBIX BBIPAKEHU,
HNpUMEHSS IUPOKUI Habop cr1ocoO0B U MPUEMOB;

* TPUMEHSTH TOXKAECTBEHHbIE MPe0oOpa30BaHUM JJIs
pelIeHNs 3a/1a4 U3 pa3Iu4HbIX Pa3fesioB Kypca
(Hampumep, AJi1 HaXO0XKJIeHUsI HauOOoJbIIIErO,
HAMMEHBIIIETO 3HAYCHUS BBIPAKEHHUS).

* HMCHOJIb30BaTh IMPOKHUH CIIEKTP CIELHUAIbHBIX




MPUEMOB PEIIICHUSI YPABHEHUHN U CUCTEM YpaBHEHHIA;
YBEPEHHO IPUMEHSTh annapaT ypaBHEHUH U
HEPABEHCTB JIJIsl pEIICHUs Pa3HOOOPa3HbIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, PEaJIbHON MTPaK-
THKH.

* HCIIOJB30BaTh Pa3HOOOPAa3HbIE TPUEMBI
JI0Ka3aTesIbCTBa HEPABEHCTB;

+ NPUMEHSATH aNnapaT ypaBHEHUN U HEPABEHCTB [
peuIeHus MMUPOKOro Kpyra MaTeMaTUYEeCKUX 3a/ad,
3a/1a4 U3 CMEKHBIX IPEIMETOB, U3 PAKTUKH.

* IPOBOJUTH UCCIIEIOBAHMS, CBI3AHHBIEC C U3YUYEHUEM
CBOMCTB (DYHKIIHIA, B TOM YHCJIC C UCTIOJIB30BAHUEM
KOMITBIOTEPA; Ha OCHOBE IPapKOB U3YUEHHBIX
(GyHKIUH CTpOUTH OoJiee CIOXKHBIE rpaduku
(Kyco4YHO-3aJJaHHbIE, C BHIKOJIOTBIMU TOYKAMH U T. I1.);
* HCIO0JIb30BaTh (YHKIMOHAJIbHBIC IPEJICTABICHUS U
CBOICTBa PYHKIMIA IS PEIICHUS MAaTEMAaTHYECKUX
3a/a4 U3 pa3JIMuHbIX Pa3JeoB Kypca.

* MPUOOPECTH MEPBOHAYAIBHBIN OMBIT OPraHU3AINH
cOopa JaHHBIX IPU IPOBEJECHUH OIpoca
00I11eCTBEHHOT'O MHEHHS1, OCYLIECTBIATh UX aHAJIN3,
IIPEJICTaBIIATh PE3YJbTaThl OIPOCa B BUJIE€ TAOJINLIbI
WM 1UarpaMMBbl;

* Hay4HUTbCS MPUBOJUTH COAEPKATEIbHbIE IPUMEPHI
WCIIOJIb30BAHUS JIJIsl OMCAHUS JAHHBIX.

I'eomempus

yIIyOUTh M Pa3BUThH MPEACTABICHUS O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX;
OBJIQ/IETh METOJIAMU PEIICHUS 3a]]a4 Ha BBIYUCICHUS U
JT0KAa3aTeNIbCTBA: METOI0M OT IPOTUBHOTO, METOJIOM
1o00us1, METOZI0M Tepebopa BapUaHTOB U METOOM
reOMETPUUECKHX MECT TOUEK;

nproOpecTH OMBIT MPUMEHEHUS AIre0pandyeckoro u
TPUTOHOMETPUYECKOTO anmnapara npy peleHnu
F€OMETPUUECKUX 3a7ay;

Hay4MUThCS PEIIATh 33/1a4M HAa IOCTPOEHUE METOJIOM
TreOMETPUYECKOTr0 MeCTa TOUYEK M METOJIOM HOJ00uS;
PUOOPECTH OTBIT UCCIIEIOBAHUSI CBOMCTB
IUITAHUMETPHUECKUX (PUTYP C TIOMOIIBIO
KOMITBIOTEPHBIX POrPaMM;

nproOPECTH OMBIT BHITOTHEHUS IPOCKTOB
BBIUMCIIATH IJIOMAAN (PUTYp, COCTABIECHHBIX U3 IBYX
WM 6oJiee IpSAMOYTOJIbHUKOB, MapaieJorpaMMOB,
TPEYTOJIbHUKOB, BEIUUCIATH IJI0MIAIN
MHOTOYT'OJIbHUKOB, UCII0JIb3Ysl OTHOLIEHUS
PaBHOBEJIMKOCTH U PaBHOCOCTAaBJIICHHOCTH;
IPUOOPECTH OMBIT IPUMEHEHUSI alreOpanyecKoro
arnmnapara IpH peluIeHUH 3a]1a4 Ha BIYUCIICHUE
IUIOIIa/1Ie MHOTOYT'OJIbHUKOB. OBJIaJIETh
BEKTOPHBIM METOJIOM ISl pELIEHNs 3a/1a4 Ha BbI-
YHCJIEHUE U JI0Ka3aTeIbCTBO

BbinyCKHUK HAy4YHUTCS:

Auredpa

*  BBINOJHATH BBIYMCIEHHUS C pAlMOHAJIBbHBIMU
YUCJIAMM, COYETasi YCTHbIE U NMCbMEHHBIE




NPUEMBI BBIUMCICHUN, IPUMEHATH KaJIbKYJIATOP
+ pemarts apupMeTUUECCKHE 3aa9H, CBA3aHHBIC C
NPONOPUHUOHAIBHOCTD BEJIMYHUH, OTHOLICHUAMH,
IIPOLEHTAaMU; BBIIIOJHATH HECIOKHBIE
NPaKTUUECKUE PACUETHI;

IIPUMEHSTD MTOHATHS, CBA3aHHBIE C IEIIUMOCTBIO
HaTypaJIbHBIX YHUCEIl

* HCIIOJB30BaTh B XOJI€ pPEIICHUS 3a1a4
3JIEMEHTApHbIC IPEICTABICHUS, CBA3AHHBIC C
NpUONMKEHHBIMU 3HAUYECHUSIMU BEJIMYMH;

* IIOHMMAaTh CMBICJI TEPMUHOB: BBIPaKECHUE,
TOXJIECTBO, TOXKJIECTBEHHOE NPe0Opa3oBaHuUE;
BBITNIOJIHATH CTAHAAPTHBIE NPOLENYPBI, CBA3aHHbBIC
C 3TUMHM MOHATHUAMM; PElIaTh 3a7a4H,
cojJeprkalre OyKBeHHbIE JaHHbIE; BBINOJIHATD
3JIEeMEHTapHYI0 paboty ¢ popmyamu;

* BBIIOJIHATH NPeoOpa30BaHUSA BbIpaXKEHUH,
COJIepIKaIMX CTEIEHHU C LEJbIM NIOKa3aTeIeM U
KBaJpaTHbIE KOPHU;

* BBINOJIHATH TOXJECTBEHHbIE IpeoOpa30oBaHUS
palMoOHaIbHbBIX BBIPA)KEHUI HAa OCHOBE MPaBUIl
NeWCTBUH HaJ MHOTOYJIEHAMH M alre-
OpandecKuMH JPOOSIMH;

* BBINOJIHATH PA3JI0KEHHE MHOTOUYJIEHOB Ha
MHOXUTEH;

¢ IPUMEHATH NpeoOpa3oBaHUs BbIPpAXKEHUHN NJIsS
pEelIeHHs pa3IMYHBIX 3aJa4 U3 MAaTEMATUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKU.

+ pelaTh OCHOBHBIE BU/bI PAllUOHAIBHBIX
YPAaBHEHHUM C OTHOUM NMEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH;

+ MPUMEHSITHh AaHATUTUUYECKUN U TpaduyecKkuit
A3BIKM JJ11 UHTEpHpETaluu MOHATUM, CBSI3aHHBIX
C MOHATHEM YPaBHEHHS, U PELICHUS yPaBHECHUN
U CUCTEM YpPAaBHECHHUH;

« HNPOBOJMTH NPOCTEHUIINE UCCIEIOBAHUSA
YPAaBHEHUU U CUCTEM YPaBHEHUN, B TOM YHUCIIE C
NpUMEHEeHUEM I'papMIeCKUX NMpeACTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPABHEHHUE WU
CHCTEMa yPaBHCHUH PEUICHUS, €CIIU UMEET, TO
CKOJIBKO, U Tp.);

+ IIOHMMAaTh YPABHEHHUE KAK BaKHEUIIYIO
MaTeMaTUYECKYI0 MOJENb AJs ONUCAHUS U
U3y4EeHHUs pa3HOOOpa3HBIX PEeaNbHBIX CUTyalHl,
pemaTth TEKCTOBbIE 3aJjaul aJiredpandeckum
METOJOM.

« IPUMEHITH CBOMCTBA YHCIOBBIX HEPABEHCTB B
XO0Jle peLIeHHUs 3a1a4;

+ pemaTs JUHEWHbIE U KBaJpPATHBIC HEPABEHCTBA
C OJHOY MEPEMEHHON; pelaTbh CUCTEMBI
HEPABEHCTB;

« NPUMEHSTHh HEPABEHCTBA JUJISl pEUICHUS 3a7a4
W3 Pa3IMYHBIX Pa3/JelioB Kypca, a TaKkKe U3
peanbHON MPAKTUKHU.

+ MOHHUMAaTh U MCIOJb30BATh QYHKIIHMOHAJIbHbIE




MNOHSTHUSA U SI3BIK (TEPMUHBI, CHMBOJIMYECKUE
0003HAYCHMUSA);

+ CTPOUTH I'pauUKU JIEMEHTAPHBIX QYHKIUI;
ONUCHIBATH CBOMCTBA YMCIOBBIX QYHKIUH Ha
OCHOBE M3YUY€HHUS MOBEACHUS UX TPaPUKOB;

+ MOHUMAaTh (PYHKIUIO KaK BaXXHEHIIYIO
MaTeMaTH4YECKYIO0 MOJENb JIISl OMUCAHUS
IPOLIECCOB U SIBJIEHUHN OKPY)KAIOIIEro MUpa,
NPUMEHSATH SI3bIK QYHKIUI 7151 OTIMCaHUS U
UCCIICIOBAHMS 3aBHCUMOCTEH MEXTy (PH3HUECKUMHU
BEJIMUYMHAMU.

* MOHUMAaTh U UCIOJIb30BATH S3bIK
MocJe0BaTeIbHOCTEN (TEPMHUHBI, CAMBOJIHNYECKHE
0003HaueHMSI ); IPUMEHSTH (HOPMYJIBI, CBSI3aHHBIE C
apupMETHUECKON 1 TEOMETPHUECKON MPOTrPeCCUsIMU K
PELICHUIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM U3
peaNbHOM KU3HU.

* HCMOJb30BaTh npocTeime CIOCOOBI
IIPEJICTABICHNS U AaHAJIN3a CTATUCTUYECKUX JIaHHBIX.
HaXOAUTh OTHOCHUTEIbHYIO YacTOTy U BEPOSTHOCTbH
CJIy4aifHOT'O COOBITHS

 pemaTh KOMOMHATOpPHBIE 3aJa4d Ha HAaXOXKJIEHUE
ypcia 00bEKTOB UM KOMOWHAIIUII.

Auredpa

Buinycknuk nonyuum 603M0MHCHOCHIb HAYYUMBCA:

* TMO3HAKOMUTHCA C TO3MIMOHHBIMU CHCTEMaMu
CUMCIIEHUS C OCHOBAHMSIMH, OTJIMYHBIMU OT 10;

* YIIIyOUTh U Pa3BUTh MPEJICTABICHUS O HATYpaJIbHBIX
quciIaX U CBOMCTBAaX JEIUMOCTH;

HAY4YUTHCS UCTOIb30BATh MPUEMBIL,
palMoHaTU3UPYIOIINE BEIYUCICHHS, TIPUOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIYUCIICHNUS, BEIOUpast
HOJXOASIINHN I CUTyallMH CIIOCO0

* Pa3BUTH MPEACTABICHUE O YHUCIIE U YUCIIOBBIX
CUCTEMaX OT HaTypaJbHbBIX O AEHCTBUTEIbHBIX
YHCEJI, O POJIU BBIYUCIIEHUHN B YEJIOBEUYECKON
IIPAKTHKE;

yTIyOUTh M Pa3BUTh 3HAHUA O IECATUYHOMN 3aITUCH
JENCTBUTENIBHBIX YHUCEN (IEPUOINIECKUE U
HENepUOANYECKHE

* TIOHSATH, YTO YUCIIOBBIE JJaHHBIE, KOTOPHIE
UCIIONIB3YIOTCS ISl XapaKTEPUCTUKH 0OBEKTOB
OKPYXAaroIIero MUpa, SIBJISIOTCS IPEUMYILIECTBEHHO
npUOIMKEHHBIMU, YTO TIO 3aITUCH MPUOIHKEHHBIX
3HAUEHUH, cofepKaluxcsi B UHPOPMaIIMOHHBIX
MCTOYHHUKAX, MO’KHO CYJUTh O TIOTPEIIHOCTH
NpUOTKEHNUS;

HOHATH, YTO MOIPELUIHOCTD PE3YJIbTaTa BHIYMCICHUN
JOJIKHA OBITH COM3MEPHMA C OTPEIIHOCTHIO
MCXOIHBIX TaHHBIX

* BBINOJHITh MHOTOIIATOBBIE TPE0OPa30BAHUS
palOHaIbHBIX BBIPAKEHUH, IPUMEHSS IIMPOKUI
Habop croco00B U MPUEMOB; TIPH-

MEHSTh TOX/IECTBEHHbIE TPE0OPA30BAHUN IS
pelIeHus 3a/1a4 U3 pa3JIM4HbIX pa3fesioB Kypca




(Hampumep, 11 HaXO0XKACHUS HAaUOOJIBIIETrO
/HaUMEHBLIETO 3HAYCHHUS BBIPAIKECHUS
* HCIIOJI30BaTh HIMPOKHUM CIIEKTP CHEIUAIbHBIX
MIPUEMOB PEIICHHs] YPABHEHUN U CUCTEM YPABHEHUU;
YBEPEHHO NPUMEHATh annapaT ypaBHEHUN 1
HEPaBEHCTB I PELICHUs Pa3HOOOPA3HbIX 33134 U3
MaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, PEabHON MpaK-
THKH.
* HCIOJB30BATh Pa3HOOOPa3HbIE MPUEMBI
JI0Ka3aTeJIbCTBA HEPABEHCTB;
« NPUMEHSTH allapaT ypaBHEHUW M HEPABEHCTB IS
peleHuss MHUPOKOro Kpyra MaTeMaTH4eCKuX 3ajad,
3a/1a4 U3 CMEXHBIX PEIMETOB, U3 IPAKTUKHU.
* IPOBOJUTH UCCIIEIOBAHMS, CBI3AHHBIC C U3YYECHUEM
CBOICTB (DYHKIIMIA, B TOM YHCIIE C UCTIOJIb30BAaHUEM
KOMITBIOTEPA; HAa OCHOBE I'Pa(UKOB N3YUECHHBIX
byHKIMI cTpouTh 60JIee CIOKHBIE IPaPUKU
(Kyco4HO-3aJJaHHbIE, C BHIKOJIOTBIMU TOYKAMH U T. I1.);
* HUCMOJIb30BaTh (YHKIIMOHATBHBIC IPEICTABICHUS U
CBOMCTBA (PYHKIUH I pEIICHUSI MATEMaTHIECKHUX
3a/1a4 U3 pa3lInyHbIX Pa3zesioB Kypca.
* periaTh KOMOMHHUPOBAHHBIE 337a4l C IPUMEHEHUEM
dbopMyII II-TO YJieHa U CyMMBI TIEPBBIX 11 YICHOB
apupMeTHUECKON U reOMETPUUECKON IPOrpeccuii,
MPUMEHSIS IPY STOM annapar ypaBHEHUN U
HEPaBEHCTB;
* TIOHUMAaTbh apU(PMETHUECKYIO U TEOMETPHUUECKYIO
porpeccuu Kak pyHKIMK HATypalbHOTO apTyMEHTa;
CBSI3BIBaTh apU(PMETHUECKYIO IPOTPECCHIO C
JIMHEWHBIM POCTOM, TEOMETPUUYECKYIO — C
HKCIIOHEHIIMAJIBHBIM POCTOM.
* MPpUOOPECTH NMEPBOHAYAIBHBIN ONBIT OpraHU3auN
cOopa JaHHBIX NPH MIPOBEACHUH OIIpoca
00IIECTBEHHOT'O MHEHUS, OCYIIECTBIIATh UX aHAU3,
MPEJICTABIATh PE3YIbTAThI ONIPOCA B BUAE TAOIHIIBI
WIN TUarpaMMBl;
¢ HAYYUTHCS NMPUBOAUTH COJIEPKATEIbHBIC TPUMEPHI
WCIIOJIb30BAHUS JIJIS1 ONMCAHUS JAHHBIX.
+ TIprOOPECTH OIBIT MPOBEACHUS CITYyYalHBIX
SKCHEPUMEHTOB, B TOM YHCJIE C TOMOILBIO
KOMITbIOTEPHOT'O MOJICTUPOBAHUS, HHTEPIPETALIUU UX
pe3yIbTaTOB.
* OBJIa/IETh HEKOTOPBIMHU CHIEIUAIIBHBIMU NPUEMaMU
peuieHus
KOMOMHATOPHBIX
I'eomeTpus
I'eomeTpuueckue purypsoi

BbinycKHUK HAy4YUTCH:
- HaXOJUTh 3HAUYEHHUS JUIMH JIMHEWHBIX 3JIEMEHTOB
GUryp 1 UX OTHOIIEHUS, IPATYCHYIO Mepy yrioB oT O
1o 180, mpuMeHsis onpeaeneHus, CBOMCTBA U
npu3HaKu GUTYpP U UX PJIEMEHTOB, OTHOIICHUS (UTYP
(paBeHCcTBO, MOAOOHUE, CHMMETPHH, TOBOPOT,
napajieNbHbINA IepeHoc);
- OIIEpPUPOBATH C HAYAJIbHBIMU MOHITUIMHU




TPUTOHOMETPHUH U BBITIOJIHATH 3JIEMEHTAPHbIE
orepanuu HaJl GyHKIUSIMU yTIIOB;

- pelaTh 3aJ1a4yu Ha J10Ka3aTesIbCTBO, OMUPAsCh HA
U3yUYeHHBIE CBOMCTBA (YUTYDP U OTHOILICHUN MEXKIY
HUMH ¥ IPUMEHSISI U3yYEHHBIE METOIbI
JI0Ka3aTeIIbCTB;

- pelllaTh HECJIOXKHbBIC 33]]Ja4u Ha ITOCTPOECHUE,
MIPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOCHUS €
MTOMOUIBIO LIUPKYJIS U TUHEUKH;

- peuaTh NpOCTEUIINE TUIAHUMETPUUECKHE 3aa4UH B
MPOCTPAHCTBE.

BbINyCKHUK MOJY4YHUT BO3MOKHOCTD:

- OBJIAJIETh METOJIJaMH PEILICHUS 3a/1a4 Ha BHIYUCICHUS
Y JI0KA3aTeJIbCTBA: METOJIOM OT MMPOTUBHOI'0, METOAOM
1o100Hs1, METOIOM TTepedopa BApHAaHTOB U METOJIOM
F€OMETPUYECKUX MECT TOYEK;

- MPUOOPECTH ONBIT MPUMEHEHHUS ATCOPanIECKOro U
TPUTOHOMETPUYECKOTO aIllapaTa U Ui IBUKEHUS
IIPY PELIEHUH T'€OMETPUUECKUX 3a/1a4;

- OBJIAJIETh TPAAUIMOHHOM CXEMOUW pELICHUs 3a/1a4d Ha
IIOCTPOEHUE € IMOMOILLIBIO UUPKYJIS U JIMHEWKU: aHAIU3,
MOCTPOEHUE, OKA3ATEIBbCTBO U UCCIEAOBAHNUE;

- HAYYUTHCS PELIaTh 3aJa4i Ha IOCTPOCHUE METOA0M
F€OMETPUUECKOr0 MECTa TOYEK U METOI0M TO00MS;

- IPUOOPECTHU OTBIT UCCIIEOBAHNUS CBOICTB
MIAHUMETPUIECKUX (PUTYP C TTOMOIIBIO
KOMIIBIOTEPHBIX MPOTPAMM;

- MPUOOPECTH OMBIT BBHITIOJIHEHHSI TIPOEKTOB T10 TEME:!
«"eomerpuueckue mpeoOpa3zoBaHUs HA TIIOCKOCTH.
HN3MepeHue reoMeTpu4eCKUX BeJTUIHH
BbInyCKHUK HAYy4YHTCH:

- ICIIOJIb30BAaTh CBOMCTBA U3MEPEHUS IJIUH, ITOMIaAeH
Y YTJIOB IIPU PELICHUH 33/1a4 Ha HAXOKJAECHUE JUIMHBI
OTpe3Ka, JJIMHBI OKPY>KHOCTH, ITTMHBI JyTH
OKpPY’KHOCTH, TpayCHOU MEpbI

yria;

- BBIYHCTISTh IJTUHBI IMHEWHBIX 3JIeMeHTOB Guryp U
WX YTJIBI, UCTIOJIB3YsT (POPMYJIBI JTMHBI OKpYKHOCTH U
JUTHHBI TyTH OKPY>KHOCTH, POPMYJIBI IJIOMIAACH
uryp;

- BBIYHUCJISITH TUIOIIAIN TPEYTOJIbHUKOB,
MPSIMOYTOJIbHUKOB, MapaJliesIOrpaMMOB, TPaIeIHii,
KPYT'OB U CEKTOPOB;

- BBIUHCJIATH JUIMHY OKPY’KHOCTH, JUIMHY JyT'H
OKPYHOCTH;

- pelarth 3a/1auy Ha I0Ka3aTesIbCTBO C
UCIIOJIb30BaHUEM (POPMYIT ITTUHBI OKPY>KHOCTHU U
JUTMHBI IyTH OKPYKHOCTH, GopMyI TuIomaaeit puryp;
- peuaTh NpaKTUYECKUE 3a7a4H, CBSI3aHHbIE C
HAXO0XJICHUEM T€OMETPUUYECKUX BETNYHH (UCTIOIB3YS
pY HEOOXOIMMOCTHU CITPABOYHHUKHU U TEXHUUECKHUE
CpE/CTBa).

Buvinycknuk noayuyum 603moxcHoCmb:

- BBIYHCTISTH TIIOIMAIU (GUTYP, COCTABICHHBIX U3 ABYX
nim 6osiee IpsIMOYTOJIbHUKOB, MapajuIeIorPaMMOB,




TPEYTroJIbHUKOB, KPyra U CEKTOpa;
- BBIYUCJIATH TUIOLIAAN MHOTOYTOJIbHUKOB, UCIIOJIb3YsI
OTHOIIICHUSI PABHOBEIUKOCTH U
PaBHOCOCTAaBJICHHOCTH;
- MPUOOPECTH ONBIT MPUMEHEHHUS AITeOPanIECKOro U
TPUTOHOMETPUUECKOTO amnmapara U UJ1ei JBUKEHUS
MIPY PEIICHUH 3a]]a4 Ha BBIYMCIICHUE TUTOMaAeH
MHOTOYTOJILHUKOB.
Koopaunatsi

BbInycKHUK HAYYHTCS:
- BBIYUCIIATH JUJIMHY OTpe3Ka IO KOOpAMHATaM €ro
KOHIIOB; BBIYUCIISITH KOOPJUHATHI CEPEIMHBI OTPE3KA;
- UCIIOJIb30BaTh KOOPAMHATHBIM METOH ISl U3y4YECHHS
CBOMCTB IIPSIMBIX U OKPY’KHOCTEH.
Buvinycknuk nonyuum 603mM0x4cHOCHb:
- OBJIQJIETh KOOPJMHATHBIM METOJIOM PEIICHUS 3314 Ha
BBIYHMCIICHHE U 10KA3aTeJILCTBO;
- TIPUOOPECTH OIMBIT KCIOIH30BAHUS KOMITBIOTEPHBIX
porpamMm Jijisl aHajlu3a YacTHBIX CIy4aeB B3aUMHOTO
PaCIIONOKEHUS OKPY>KHOCTEH U TIPSIMBIX;
- MPUOOPECTU OTBIT BBIMOJHEHUS MPOEKTOB HA TEMY
«IIpumeHeHne KOOPAMHATHOTO METOJA MPHU PEUICHUN
3aJla4 Ha BBEIYMCIICHUE U J0KA3aTCILCTBOY.

BekTopsl

BbpInyCKHUK HAYYHTCSH:
- ONIEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY U
Pa3HOCTb IBYX BEKTOPOB, 3aJJaHHBIX TEOMETPUUYECKH,
HaXOJIUTh BEKTOP, PABHBIA MPOU3BEICHHUIO 33IAHHOTO
BEKTOpa Ha YKCIIO;
- HAXOJUTH JIJI1 BEKTOPOB, 33JIAHHBIX KOOPAMHATAMHU:
JUTMHY BEKTOPa, KOOPAMHATHI CYMMBI U PA3HOCTHU JABYX
1 0oJiee BEKTOPOB, KOOPIUHATHI IPOU3BEICHHS
BEKTOpPA Ha YHCIIO, TPUMEHSISI P HEOOXOAUMOCTH
COYETaTENbHbIN, TEPEMECTUTEIbHBIN U
pacrpeaenuTeNbHbIN 3aKOHbL;
- BBIUHUCJISITH CKAJISIPHOE TIPOU3BEICHUE BEKTOPOB,
HAXOJIUTh YTOJ MEXIY BEKTOpAMHU, yCTaHABINBATh
MEePIECHINKYISIPHOCTD MPSMBIX.
Buinycknuk noayyum 603moxcHocmp:
- OBJIQJETh BEKTOPHBIM METOAOM JJIsl PELICHHS 3a7ad
Ha BEIYHCIICHUE H JI0KA3aTEIIbCTBO;
- MPUOOPECTH OMBIT BBIMOJHEHUSI MPOCKTOB HA TEMY
«IIpumMeHeHne BEKTOPHOTO METOJa TPU pEUICHUU
3aJla4 Ha BEIYHCIICHHUE U JO0KA3aTEIbLCTBOY.

IIpumepHBIe TEMBI MUHH-TIPOEKTOB B Kypce MaTeMaTHKH S-9 Kj1acca

Ne KJ1acc Tema MUHM-ITPOEKTa
VcTopusi BOBHUKHOBEHUS Yncel U nudp
Uucna BenuKaHbl
CucTteMbl CYUCIICHUS

1 Wcropust Hys1

Kanennapp
VicTopusi MaTeMaTHYECKUX 3HAKOB
3amauu Ha pa3pe3aHue M COCTABICHUE O0BEMHBIX TEJ




CKka3ku 0 reoMeTpUIecKuX Gpurypax
IInan Moeit KOMHATBI
PemonT B MOel koMHaTe
JIpeBHUE MEPBI JJTUHBI
CuéTnI
CtapuHHBIE pYCCKHE MEPBHI WM CTAPUHHAS MaTeMaTHKa

Cronb4aTbie U KpyTrOBbIE JUArpaMMbl
OceBas cummeTpus

IlenTpanpHas cuMMeTpHUs

dopmyIa IITUHBI OKPYKHOCTH
[Tnomanu

«boxxecTBeHHas: MPONOPIHs» (0 BOSHUKHOBEHUHU yUEHUS 00
OTHOLIEHUHU M MPONOPLHAX, 00 NCIIOIB30BAHUH €€ B apXUTEKType U
B UCKYCCTBE).

BouieOHbIe TOCTPOSHUSI MArnYeCKUX MPSIMOYTOJIbHUKOB.

Bunel cummerpun. CUMMETPUS B apXUTEKTYPE U KHU3HU.

Bnusinue uncen Ha cOOBITHS KHU3HU: BBIMBICEI MM pealbHOCTh? (Ha
npumepe urcen 7 u 13).

['paduku MuHEHHON QYHKIIMM U UX IPUMEHEHUE B PEIICHUH
TEKCTOBBIX 3aJ1a4 Ha JABH)KCHUE.

['paduueckuii METO pelICHUsI CUCTEM YPaBHEHHIH.

’KuBOTHBIE HA KOOPAMHATHOMN MJIOCKOCTH.

3HAaKOMBIE 1 HE3HAKOMBIE (JOPMYJIbI COKPAILICHHOTO YMHOKEHUS
VX IPUMEHEHHE NIPU PELICHUH 3a/1a4.

3HAKOMBII 1 HE3HAKOMBIA MOYJIb.

30JI0TOE€ CEUYEHUE — rapMOHUYHASI IPOTIOPLIKS.

M30BITOK U HEJIOCTATOK

AKCHOMaTHYECKOM MOCTpoeHue reomeTpun EBknmnaa 1o
COBPEMEHHOCTH.

becnioo0HOE ogobue

B3auMOCBsI3b apXUTEKTYPbl U MAaTEMAaTUKH B CHMMETPHH.
BrircaHHbIe U OMMCAHHBIE OKPY>KHOCTH

BrivicaHHBIE ¥ ONIMCAHHBIE YETBIPEXYTOJIbHUKH.
['eomeTprs U HCKYCCTBO.

3arasiky TaOJIUIBI YMHOXKECHHUS

3agayy ¢ UCIIOJIB30BAaHUEM 3HAaKa a0COIOTHON BEINYNHEL
3ameyaTeIbHbIE KPUBBIE

3ameuaTebHbIE TOUKU TPEYTOJIbHUKA.

WppanuoHanpHble yucia

Hcropus cozganus MppanroHaIbHbBIX YUCEN
KBanpaTtHsle ypaBHeHus B J[peBHeM BaBuione
KBanpatuunas QyHKLHUS B CTPOUTENLCTBE U ApXUTEKTYPE
KBagpatuunasi GyHKUIUS B PU3UKE

ANTopUTMHUYECKUHN OAXO0/] K PEIIEHUIO TEOMETPUYECKUX 3a/1ay.
BeposTHOCTB MOTy4YeHHs MOJI0KUTEIbHON OTMETKHU MpU
HaIlMCaHUM TECTOBOW KOHTPOJIbHOM pabOThI MyTEM yraJibIBaHUS
MPAaBUJILHOTO OTBETA.

Bunbl ypaBHEHMI U CLIOCOOBI MX PELLICHUS.

Brnincannble 1 onrcaHHble OKPY>KHOCTU. BHeBIIMCaHHBIE
OKPYXHOCTH.

I'paduk qpoOHO-ITMHEHHON (YHKIIHH.

3aranku apu(METHIECKOMN MPOTPECCHH.

3ameuaTenbHbIE TOYKU TPEYTOJIbHUKA.

30510TO€E CeueHue

Vcnonp30BaHuE TPUTOHOMETPUYECKUX (hopmyt mpu




HU3MEPHUTEIBHBIX paboTax

HcTopus pa3BuTUs yueHHs 00 ypaBHEHUSX.

Jleronuch OTKPBITHI B MUpE Yuces U GUryp.
MaremaTuka — napuua Wim ciayra sl Ipyrux Hayk.
Meton nono0us B 3a/1a4ax Ha HOCTPOCHHUE.

MeTopl pelieHus: ypaBHEHUHN 4 CTEIIEHHU.

MO’KHO 1M CUMTaTh MUP T€OMETPUYECKHU IPABUIbHBIM

Conep:xxanue yueOHOro nmpeaMeTa MmareMaTuka 5-9 kiaacc
5 kaace

Pa3nesa «Apupmernkar

Harypaabnblie unciaa. Hatypanbsusiit psia. Jecsituunas cuctema cuucieHus. ApudpMeTndeckue 1elcTBus ¢
HaTypaJbHbIMH yrciamu. CBoiicTBa apu(MeTHUECKUX AeHCTBUIL.

CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEM.

UYucnoBble BBIPAKEHUS, 3HAUEHUE YNCIOBOIO BbIpakeHUs. IlopsAnok neficTBUI B YMCIIOBBIX BBIPAXKECHUSX,
WCTIOIb30BaHNE CKOOOK. PerieHne TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CITOCOOOM.

Henurenu m kpatHble. CBOMCTBA M IpHU3HAKU JeauMOCTH. IIpocTeie M cocTaBHble uucia. PasnoskeHue
HaTypaJbHOI'O YKCJIA HAa POCTHIC MHOXKUTEIN. [[eneHne ¢ 0CTaTKOM.

Jpodu. OObikHOBeHHas IpoOb. OcHOBHOE CBOHCTBO aApoOu. CpaBHeHHE OOBIKHOBEHHBIX ApoOei.
Apudmernueckne neicTBUs ¢ OOBIKHOBEHHBIMU Opo0sMu. HaxoxkaeHne 4acTi OT LEeJIoro U LesIoro Mo ero
YacTH.

Hecatnunas apoOb. CpaBHEHHE NECATHUHBIX JpoOei. ApudMeTnuecKue ACHCTBUS C JIECATUYHBIMHU
npoosimu. [pencraBienue necaTUYHOW OpoOM B BUAEC OOBIKHOBEHHON IpOOM W OOBIKHOBEHHOW B BHIE
NECATUYHOH.

[IpoLeHThl; HaXOXKAEHUE MPOLIEHTA OT BEJIMYMHBI U BEJIUYUHBI 110 €€ NpoleHTy. OTHOIIEHNE; BhIPAKEHUE
OTHOILIEHHUS B IIPOLIEHTAX.

Penrenne TeKCTOBBIX 33724 apU(METHYECKIM CITIOCOOOM.

N3mepenns, npudIn:KeHnsl, oneHKa. EMuHUIbBI n3MepeHns UIMHBI, IUI0oMaand, 00beMa, Macchl, BpeMEHH,
ckopoctH. [TpubnmkenHoe 3HaueHue BeauuruHbl. OKpYIJIeHHE HaTypaJIbHbIX YHCEN U JECATUYHBIX APOOEH.
[Ipukuaka © OLEHKAa pe3ysbTaTOB BblUMCIEHUH. Pa3mepel 00BEKTOB OKpyXkaromero Mupa (ot
3JIEMEHTapHBIX YacTUll 10 BceneHHoil), AUTENbHOCTD MIPOLIECCOB B OKPYKAIOILIEM MUDE.

Pa3znen «Aaredpa»

Hcnonp3oBanne OykB Juis 00O3HAYEHUWs] YHWCEIN, JJIS 3allUCH CBOMCTB apH(PMETHYECKHUX JIEHCTBHIA.
bykBeHHble BblpaxkeHus. YucinoBoe 3HaueHHE OyKBEHHOIO BbIpaxkeHus. JlomycTuUMble 3HaueHUs OyKB B
BBIPAXKECHUSIX.

VYpaBHeHUe; KOpeHb ypaBHeHMsA. HaxoxkJIeHHe HEU3BECTHBIX KOMIIOHEHTOB apu(METHUECKUX IEeHCTBHM.
[Ipumeps! penieHns TEKCTOBBIX 3a]]a4 C IOMOIIbIO YpaBHEHUI.

Paznen «BeposiTHOCTb M CTATHCTHKA»

[IpencraBnenue JaHHBIX B BUJE TAOJINLL, TUArPAMM.

Penienne KOMOMHATOPHBIX 3a/1a4 NEPEOOPOM BAPUAHTOB.

I'eomerpus.

Pasnen «Harnsanas reomerpusi»

Harnanuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: TpsMasi, OTPE30K, JIy4, Yroj, JoMaHas,
MHOTOYT'OJIbHUK, OKPYXXHOCTb, KpYT. UeThIpeXyroiabHUK, MPSIMOYTOJBHUK, KBaApaT. TpeyrosbHUK, BHUIbI
TpeyrojabHUKOB. IlpaBuiabHBIE MHOrOyroipHuku. M3o0paxeHue reomerpuyeckux ¢uryp. Bzaumuoe
pacIoJIOKEHUE IBYX MPSMBIX, IBYX OKPYXHOCTEH, IPSMOI U OKPYKHOCTH.

JlnnHa otpeska, momaHou. Ilepumerp MHoroyronbHuka. EquHumsl uamMepenus anuHsl. M3Mepenue niamHb
OTpe3Ka, MOCTPOCHHUE OTpe3Ka 3aJaHHOM JUIVHBI.

Buner yrinos. I'panycHas mepa yria. M3mepeHue M NOCTpOEHHE YIJIOB C TOMOILIBIO TPaHCIOPTHUPA.
buccekrpuca yria.

[lonstre nmomanun ¢GuUrypsl; €IUHHUIBI U3MepeHus Ioulanu. Ilnomane npsMoyrojgpHUKa, KBajpara.
[TpubnuxenHsle U3MepeHus mwiomaau Guryp Ha kietyatoit Oymare. PaBHoBenukue Gpuryps.

Harnsannele nmpenctaBieHus O MPOCTPAHCTBEHHBIX (QUIypax: KyO, mapajuielienuresn, IpusMa, NupaMmuia,
map, cdepa, KoHyc, HMIMHIp. M300parkeHHMe MNpocTpaHCTBEHHBIX ¢uryp. IIpumepsl cedeHuil.



Mnuororpannuku. [IpaBunbHble MHOrorpaHHuku. IIpuMepsl pa3BepTOK MHOIOIDaHHUKOB, LMJIMHApPA M
KOHYCa.
[MousTne 00beMa; eTMHUILI 00BEMA.
6 xnacc

Paznen "Apudmerunxa' (126 yac)
IloBTOpeHnue: noHsTHE APOOH, OCHOBHOE CBOMCTBO IpOOH, CPABHEHUE U YNIOPAIOYMBAHKE 1pOOei, IpaBuia
BBITIOJTHEHHS apr(PMeTHdecKux neicTBuil ¢ qpodsamu. [IpeoOpazoBaHMe BBIpaKEHUH ¢ TOMOIIBIO
OCHOBHOTI'O CBOMCTBa JpoOu. PemieHre 0OCHOBHBIX 3a7a4 Ha JpoOu.
[TonsTne nmpouenra. HaxoxaeHue nponeHTa OT BeJIUYUHBI.
CronbuaTble uarpaMMbl: YTeHUE U TocTpoeHue. Kpyrosele quarpaMMel.
Hecsatuunas 3anuck apodeit. [IpeacraBienne oObIKHOBEHHON ApOOU B BUJIE JECATUYHON U JECATUYHON B
BU/I€ OOBIKHOBEHHOM; KpUTEpUI 0OpaTUMOCTH OOBIKHOBEHHOM 1po0H B JecaTHUHY0. M300paxeHne
JeCATUYHBIX Apo0eii ToukaMu Ha KOOPAMHATHOH npsiMoii. CpaBHEHHE AECATUYHBIX 1poOeii. JlecaTuansie
IpoOu ¥ MeTpUYecKasi CUCTEMa Mep.
CrnosxeHue ¥ BIYMTAHUE JAECSITUUHBIX Ipo0ei. Y MHOKEHHE U JIeJIEHUE IeCATUYHOM 1podu Ha 10.
YMHOXEHHE U JeJIeHue JecITHYHbIX Apobeil. [IpubnmxenHoe yactHoe. BrinonHenue neicTBuii ¢
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
OtHo1enue yrcen U BeNUYMH. Macmra6. /leneHue B JaHHOM OTHOILICHHH.
BrIpaskeHue nporeHToB AECATUUHBIMU JpO0sIMU; pelIeHHUE 3a/1a4 Ha IPOLEHTHI. BripakeHne oTHOIIEHUS
BEJIMYMH B IporieHTax. CpaBHEHME LebIX yncen. CloKeHNe U BBIYMTAHNE LEJIbIX YHCEIT; BHIIOJHUMOCTD
ONepalVH BBIYUTAHUSA. Y MHOKEHHUE U JICJICHHUE LEJIBbIX YUCEI; PABUIIA 3HAKOB.
OtpunarenbHblie JpoOHble yncia. [Tonsatue panuonansHoro yncia. M3o0paxkeHue yncesn ToukaMu Ha
KOOpAMHATHOU IpsiMOM. IIpoTuBonosioxuelie ynciaa. Moayib ynucia, reomeTpudecKkasl MHTEPIPETaLys
MoyJisi. CpaBHEHHE PallMOHATIBHBIX Yncesl. ApupMeTndeckre JeCTBUS ¢ pallMOHAIbHBIMU YHCIaMH,
CBOMCTBA apu(PMETHUCCKUX JICHCTBHIA.
OxpyrieHue HaTypaJbHbBIX YHCEN U AeCATHUHBIX ApoOei. [Ipukuika u oleHka pe3yabTaTa BEIYUCICHHH.

Paznen "Aareopa'(22uac)

[Ipumenenue OyKB AJis 3alIMCU MAaTEMATUYECKUX BBIPAKEHUH U MpeniokeHuil. BykBeHHbIE BbIpaXeHUs U
YHCJIOBBIE TTOJACTAaHOBKU. DopMmysibl. DOpMyIIbl IEPUMETPA TPEYTOJIbHUKA, IEPUMETPA U TUIOIIATN
MpsIMOYTOJIbHHKA, 00beMa napasuienenunena. @opmyJibl JJIMHBI OKPY>KHOCTHU U IUIOIATN KpyTa.
Vpasuenue. Kopenb ypaBHeHus1. CocTaBieHHE YpaBHEHUS 110 YCIOBUIO TEKCTOBOM 3a1auH.

[IpuMepr! HCIOIB30BaHKS KOOPAMHAT B peaJIbHOM ITpakTUKe. [IpsaMoyronpHas cucreMa KOOpAUHAT Ha
miockoctu. KoopinHaTel TOUKH Ha TUIOCKOCTH, abciucca u opanHara. [loctpoenue Touek u puryp Ha
KOOPJMHATHOM MJIOCKOCTH.

Paznen "BepositHocTh M cTaTtucTHKa'' (12 yac)

[TonsTrie MHOXecTBA. [IprMephl KOHEYHBIX U OECKOHEUHBIX MHOKECTB. [logMHOKecTBa. OCHOBHBIC
YHCIIOBbIE MHOKECTBA U COOTHOUICHMS MeXKAy HUMU. Pa3buenne MuoxxectBa. OObeMHEHNE U TIEpECeUCHHE
MHOXeCTB. MmtocTpaiusi OTHOIIEHUI MEXTy MHOKECTBAMHU € TOMOILBIO KPYroB Jiiiepa.

Pemenne koMOMHATOPHBIX 3a7a4 IEpeOOPOM BCeX BO3MOKHBIX BAPHAHTOB.

Cnyuaiitnoe cobbiTre. JlocToBepHOE M HEBO3MOXKHOE COOBITHS. CpaBHEHHUE IIAHCOB COOBITHIA.

Paznen "I'eomerpus'' (44 uac)

[lepecekaromuecs npsmMeie. BepTukanpable yribl, ux cBocTBO. [lapamiensasie npsamMele. [loctpoeHue
NapaJuICIbHbIX U NEPIEHAUKYISIPHBIX NPAMbIX. [I[pruMephl mapaiienbHbIX U NEPIEHIUKYJIIPHBIX IPSMBIX B
OKPYKaIOIEM MUDE.

Paccrosnue Mexay AByMs TOYKaMH, OT TOYKH 10 IPSIMOM, MEKIY IBYMs IApaJUICIIbHBIMU IPSIMBIMU, OT
TOYKH JI0 IJIOCKOCTH.

B3anmHOE pacnosioxKeHUE IPSIMON U OKPYKHOCTH, IBYX OKpYKHOCTEH. KacarenbHas K OKpy>KHOCTH U €€
noctpoeHue. Iloctpoenue TpeyronbHuKa 110 TpeM ctopoHaM. HepaBeHCTBO TpeyronpHuka. Kpyrisle tena.
Ocesast u 3epkasibHast cummerpust. Ock cummetpun purypsl. Llentpansaas cummerpus. [loctpoenne
(burypbl, CHMMETPUYHON TaHHOW OTHOCUTENIBHO MPSIMOI U OTHOCUTENIbHO TOUKU. CUMMETpHUS B
OKPY’KaloIlleM MHUDE.



Cymma yriioB TpeyronbHuKa. [lapannenorpamm 1 €ero cBONCTBa, IOCTPOEHHUE MapaljiesiorpaMMa.
[IpaBunbHbIe MHOTOYTONBHUKH. [101a11M, paBHOBENMKNE U paBHOCOCTaBleHHbIe GUrypsl. [Ipu3ma

7 kjaacc
Aunreopa

Paznen «Apudmeruxa.».

Uucnossle BblpaxeHus. BeipaxkeHus ¢ nepeMeHHbIMU. CpaBHEHUS 3HAYEHUM BBIPAKEHUI.
CaoiicTBa nelictBuid Haj unucnamu. Jlenenue ¢ octatkoM. O MPOCTHIX U COCTABHBIX YHCIIAX.

Pasnen «Aaredpa»

ToxnectBa. ToxnecTBeHHbIE TpeoOpa3oBaHus BeIpakeHUH OnpesiesieHue CTeNeHu ¢
HaTypaJIbHBIM IIOKa3aTeseM. Y MHOXKEHHUE U JICJICHHE CTeleHel. Bo3Beenue B cTeneHs
IIPOU3BENCHUA U CcTeleHH. OHOWIEH U €r0 CTaHIApTHBIM BUJ. Y MHOXKECHHE OJTHOYJICHOB.
Bo3Benenue ofHOWIEHa B cTeneHb. DyHkmusa y = x2 uy = x>u ux rpaduku. MHOro4wIeH u
ero cTanaapTHbI BuA. CloKeHUe U BBIYMTAHHE MHOTOUJICHOB. Y MHOKEHUE OJJTHOUICHA Ha
MHOTrowIeH. BelHeceHne o011ero MHOXKUTENS 32 CKOOKH. Y MHOKEHHE MHOT'OYJIEHA Ha
MHorowieH. Pa3nokeHre MHOrowIeHa Ha MHOXKUTEINN CIIOCOOOM IpynnupoBku Bossenenue
B KBaJ[paT 1 B KyO CyMMBI U Pa3HOCTH ABYX BbIpakeHui. PaznoxxeHne Ha MHOKUTEIH C
NOMOILBIO (OpMYJI KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH. Y MHOKEHHE Pa3HOCTH JIBYX
BBIPAKCHUM HA UX CyMMy. Pa3noikeHue pa3HOCTH KBaApaTOB Ha MHOXKUTENU. Pasnoxkenue
Ha MHOXXUTEIIM CyMMBI M pa3HOCTH Ky0oB. [IpeoOpa3oBaHue €010 BeIpakeHUsl B
MHorowieH. [IpuMeHneHne pa3InyHbIX CIIOCOOO0B IS PA3I0KEHHSI HA MHOXKUTEIH.
Bo3BeneHne ABy4ICHOB B CTCTICHbD.

YpaBHeHus U €ro KOpHU. JInHelHOe ypaBHEHHE ¢ OAHOU IIEpEMEHHON. Perienue 3aa4 ¢ IoMOILbIO
ypaBHeHMH. . JInHeliHOe ypaBHEHHE C JBYMs IIepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUS C IByMS
nepeMeHHbIMU. CHCTEMBI IMHEHHBIX YpaBHEHUH ¢ ABYyMs niepeMeHHbIMHA. Crioco6 nmoactanoBku. Crocod
cioxeHus. Pemenue 3amad ¢ IOMOIIBIO CUCTEM ypaBHEHUM. JIMHEWHbIE ypaBHEHUS C JBYyMS [IEPEMEHHBIMU
U UX CUCTEMBI.

Paznen «@yHxkumm»

Yro takoe pyHkims. Beraucnenue 3HaueHnii pynkuuu no gopmyse. I'padux Gynkmun. [psvas
IPONOPLUOHATIBHOCTD U €€ rpaduk. JIunelnas pyHkuus u ee rpaduk. 3aganue GyHKIHMU HECKOIbKUMHU
dhopmyamu.

Paznen «BeposiTHOCTb ¥ CTATUCTHKA»

Cpennee apudmernyeckoe, pa3mMax M Moja. MeauaHa Kak CTaTUCTUYECKas XapaKTEPUCTHKA.

DOOpMYIJIHL.

I'eomeTpust

Pasznen «Harnsanas reomerpus»

HarnsaHele npeacTaBiaeHus o INOCKUX (Urypax: npsiMasi U OTpe3oK, JIyd U YIroJl, Tp€yroJbHHUK,
OKPYHOCTb.

Paznen «I'eomeTpuyeckue Gpurypon»

[Tpstmble u yribl. Touka, npsimas, mnockocts. Otpe3ok. Jlyd. Yromn. Buns! yrios. BeprukanbHeie u
cMexHble yrubl. buccekTpuca yrna. I[lapamiensHele n nepecekaromuecs npsimslie. [leprnenaukynsapHele
npsiMble. Teopembl 0 napaieIbHOCTH U NEPIEHANKYIIPHOCTU NpAMbIX. [IepreHquKkynisp 1 HakJIOHHas! K
npsmMoil. 'eomerprueckoe Mecto Touek. CBOWCTBA OUCCEKTPHUCHI YIla U CEPEAMHHOIO NEPIEHINKYIISApa.
Tpeyronsauk. Boeicota, Meaunana, 6uccekrpuca. PaBHoOeApeHHbIE 1 PABHOCTOPOHHHUE TPEYTOJIbHUKU;
CBOWCTBA M MPU3HAKHU PABHOOEIPEHHOI0 TpeyrojabHUKa. [[pu3Haku paBeHCTBa TPEYTrOJIbHUKOB.
HepasenctBa tpeyrosnbHuka. COOTHOIIEHUS MEX/1y CTOPOHAMU U YIJIlaMu TpeyroibHuka. CyMMa yrioB
TpeyrojbHUKa. BHemHue yrisl TpeyronsHuka. OKpyXHOCTb. [locTpoeHNe ¢ TOMOLIBIO HUPKYJIIS U
nuHerku. OCHOBHBIE 3a/1a4M Ha IIOCTPOEHUE: JECJICHHE OTPE3Ka MOI0JIaM; ITOCTPOCHHUE yTJIa, PABHOTO
JAHHOMY; TIOCTPOEHUE TPEYTOJILHUKA 10 TPEM CTOPOHAM; IOCTPOEHHUE NEPIIEHAMNKYJIApa K IPSIMON;
MIOCTPOEHHE OUCCEKTPUCHI yIJIa; JIeJIeHHE OTpe3Ka Ha MM-paBHBIX YyacTei.

Pemenue 3a1au Ha BBIYMCIIEHUE, TOKA3aTENBCTBO U MIOCTPOEHHUE C UCIIOJIB30BAHNEM CBOMCTB N3YUYEHHBIX

¢buryp.



Pa3nen: «M3mepenne reoMeTpuYecKuX BeTHINHD)
JlnnHa otpeska. PaccTosiHue OT TOUKM 10 psAMOM. PaccTosiHMe Mexny napasulebHbIMU IPSIMBIMHU.
Pemrenue 3a1a4 Ha BBIYHCIICHHUE U I0KA3aTEIBCTBO C UCIIOIB30BAHUEM CBOMCTB M3YUYEHHBIX (hUryp.
Paznen: « 'eomeTpusi B HCTOPUYECKOM PA3BUTHH.
Ot 3emnemepus k reometpun. «Hauana EBknuna» H.W.JloGaueBckuii. McTopus maToro mocrynaTta.
8 knace
Auaredpa

Paznen «Apudmeruxa» (9 yac)

Paunonanehbie uncna. CTeneHb ¢ LeIbIM M0Ka3aTeIeM.

JlelicTBUTENbHBIC YKCIA.

HeiictButenpsHble yncna. KBaapatHelil kopeHb u3 uncia. Haxoxaenue npuOImKkeHHOro

3HAYEHHS KOPHSI C TOMOIIBIO KaJIBKYJISTOPA.

[TonsiTre 06 uppanroHanbHOM yucie. MppanuonaabHOCTh uncia. JlecsaTuanble

MPUOJIMKEHUS UPPAITMOHAIBHBIX YHCETT.

JleiicTBUTENbHBIC YKCIAa KaK OECKOHEUHbIE JecsiTUUHbIe Tpoou. CpaBHEHUE
JEHCTBUTEIILHBIX YHCEN, apU(METUICCKUE JICHCTBUS HAJl HUMHU.

DTanbl pa3BUTHS NPECTABIECHUN O YUCIIE.

N3mepenust, npuOanxeHus, OlieHKU. BrIfieieHre MHOKUTENS — CTETICHH JIECATH B 3aITUCH

YHuCIa.

Paznen «Aaredopa» (78 uac)

Anrebpanueckue BoipaxxeHus. CBOMCTBA CTENEHEH ¢ LeIbIM oka3areneM. Teopema
Buera. Anre6panueckas 1poos. CokparieHue 1pooei.
JleiicTBusl ¢ anredpandecKuMu APOOsSMHU.

PanmonansHbie BeIpaXeHus: U uX nmpeodpazoBanus. CBOMCTBA KBaIpaTHBIX KOPHEH U UX

MIPUMEHEHUE B BHIYUCICHUSIX

VYpasuenus. KBagpatHoe ypaBHeHue: ¢popMyia KOpHEH KBaJpaTHOTO ypaBHeHuUs. Pemienue

pauroHaNnbHBIX ypaBHeHU. [IpuMepsl pelieHuss ypaBHEHM BBICILIUX CTENIEHEN; METO/

3aMEHBI IEPEMEHHOM, Pa3I0KEHUS Ha MHOKHUTEIIH.

HepasenctBa. HepaBeHCTBO ¢ 01HOM nnepemeHHO. Peenue HepaBeHcTBa. JIMHEHbIE

HEpPABEHCTBA C OJTHOM MEPEMEHHON U KX CUCTEMBI.

UucnoBbie HEPABEHCTBA U UX CBOMCTBA. [l0Ka3aTeNbCTBO YHUCIOBBIX U aNreOpandecKux

HEPaBEHCTB.

Koopaunatsl. UncnoBble MPOMEKYTKH: HHTEPBA, OTPE3OK, JIyY.

Paznen «®@ynkuum» (3 yac)

Yucnossie pyHKIN. OyHKINS, OMUCHIBAIONIAS] OOPATHYIO MPOTMIOPIIMOHATBHOCTD, €€
rpaduk. ['unepbomna. I'paduk GyHkIMM: KOpeHb KBaapaTHbIA. Mcmoas30Banme rpadukoB

(GYHKUMHN 1715 pelIeHus] ypaBHEHU.

Paznen «BeposiTHOCTB U cTaTHCTHKA» (7 Yac)

DNeMEHTHI JIOTHKH, KOMOMHATOPUKH, CTATUCTUKU M TEOPUU BEPOSITHOCTEH

MHokecTBa 1 KoOMOMHATOpUKa. MHOXECTBO. DJIEMEHT MHOKECTBA, MOJIMHOKECTBO.
OObenMHEHUE U TePeCeUeHUEe MHOKECTB.

Pemennie KoOMOMHATOPHBIX 33124 IMYyTEM CHCTEMAaTUYECKOTO Mepedopa BOZMOKHBIX

BAapUAHTOB, a TAKXKE C UCIOJIb30BAaHUEM TIPABUII CYMMBI U YMHOXKeHUs. [IpeacTaBienue

JaHHBIX B BHJIE TAOMIUII, 1UarpaMM, rpadukoB

IHoBTOpenue (3 uac)

Panmonansubie npodu. YpaBuenus. HepaBeHcTBa.

I'eomeTpus



Pasznen «Harasiinas reomerpusp (3 4yac)

Harnsannelie npencraBieHust 0 TUIOCKUX QUTypax: KBaJapat, IpSIMOYTOJIBHUK, TapauieorpaMmm, pomo,
Tpanenus

Pazgen «'eomeTpuueckue purypni» (40 yac)

TpeyroabnHuk. Teopema Paneca. [Togodue TpeyroasHUKOB; KO3PhuIeHT moaoous. [Ipuznaku
noso6us TpeyroiabHuKoB. Teopema [Tudaropa. CuHyc, KOCUHYC, TAHT€HC OCTPOTO YIJla MPSMOYTOJIBHOTO
TpeyronbHuKa U yriaoB 30, 45, 60 rpagycoB. Pemenue npsMoOyroibHBIX TPEyrojdbHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI, CBSA3BIBAIOIINE CUHYC, KOCUHYC ¥ TAHT€HC OJTHOTO U TOTO XKE
yria. [lepnenaukyisip ¥ HakJIOHHas K npsMoi. ['eomerpuyeckoe Mecto Touek. CepeTuHHbIN
NEPHEHAUKYIISIP K OTPE3KY. 3aMedaTesbHbIe TOUKH TPEYTOJIbHUKA: TOUKU NIEPECEUEHUS] CEPEIUHHBIX
NePHEHANKYISIPOB, OuccekTpuc, Mmeauan. CBONCTBO OMCCEKTPUCHI YIJIa U CEPEAMHHOTO MEPIICHIUKYJIIApa K
otpe3Ky. OKpyKHOCTb Diliepa.

Yerbipexyroabhuuk. [lapamienorpamMm, ero cBoicTBa u npusHaku. [IpsiMoyroyibHUK, KBaipaT, poMoO,
UX CBOMCTBA U NMpU3HAKU. Tparnenus, CpeHss JIUHUS TPaeluy; paBHOOEApEHHAs TpaneIusl.

MHuoroyroJibHUKH. Beimykiibie MHOTOYTONBHUKHA. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

Oxkpy:kHOCTb U KPYT. LleHTpasibHbIi, BIMCAHHBIN YroJl; BEJIMYUHA BIMCAHHOTO yria. B3anmHoe
pacroyioKeHre MpsIMO M OKPYKHOCTH, IBYX OKpy>kKHOCTel. KacaTenbHas 1 cexyiasi K OKpY>KHOCTH,
PaBEHCTBO KacaTeJbHbBIX, IPOBEJECHHBIX U3 OJHON TOUKU. MeTpruecKue COOTHOIIEHUS B OKPYKHOCTH:
CBOMCTBA CEKYIIUX, KacaTeIbHbIX, XOP/I.

OKpy>XHOCTb, BIIMCAaHHAsl B TPEYTOJIbHUK U OKPY>KHOCTb, OITMCAHHAsI OKOJIO TPEYTOJbHUKA. BiricanHbie u
OTIMCAHHBIC YETHIPEXYTOIbHUKA

I'eomerpuueckue mpeodbpazoBanus. [lonarue o paBeHcTBe Quryp. [loHstre o NBMKEHUH: OCeBasi U
LIEHTpaIbHasi CHMMETPHH.

[TocTpoenust ¢ mOMOUIBIO0 LUPKYJIS U JIMHEWKU. JleieHne oTpe3ka Ha N paBHBIX YacTeil.

Pemrenue 3a1a4d Ha BEIYHCIICHHE, TOKA3aTEIbCTBO U MTOCTPOEHUE C UCIIOJIH30BAHUEM CBOMCTB M3YUYEHHBIX
uryp

Paznen «3mepeHue reomerpuyecknx Besmann» (14 gac)

I'panycHas Mepa yria, COOTBETCTBUE MEKAY BEJIMYMHON HEHTPAIBHOIO YIJIa U JJIMHOU JyTU OKPY>KHOCTH.
[TonsTre o muomaan mwiockux ¢uryp. PaBHOCOCTaBIeHHBIE B paBHOBeNWKHE Gurypsl. [Inomans
npsiMoyroibHuKa. [1nomane napamiesorpamma, TpeyrojibHUKa U Tpaneuuu. [1nomans MHOTOyTOJIbHUKA.
CBs13b MEXY TUTOIIAASIMU TTONO00HBIX (huryp. [lepumerp MHOTrOyrONbHIUKA. Perienne 3a1ay Ha BEIUUCIIEHNE
Y JI0Ka3aTeJIbCTBO C UCIIOJIb30BAaHUEM CBOMCTB M3Y4YeHHBIX (puryp. @opmyrna, Bepakaromias miomaib
TPEYTOJIbHUKA YePe3 IEPUMETP U PaJNyC BIIMCAHHOU OKpYykHOCTH. Dopmyia ['epona.

Paznen «BekTops» (5 yac)

Bexropsr. Jlyimaa (Moayiib) BekTOpa. PaBeHCTBO BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncio. Cymma
BEKTOPOB.

Pa3nea «eMeHTHI IOTHKW (2 yaca)

Teopema, obpatHas nanHoi. [ToHSITHE O pABHOCHIIBHOCTH, CJIEIOBAHUH, YIOTPEOJICHIE TOTUIECKUX CBA30K
eciu..., mo...,6 MOM U MOJbKO 8 MOM Clyyae, JIOTUIECKUE CBA3KHU U, UIU

Pa3nen «'eomeTpusi B HCTOPHUYECKOM Pa3BUTHH»

[Tudarop u ero mxona. Panec. JI. Ditnep.

IMoBTOpenue (4 yac)

Yetbipexyronsuuku. [nomans yetsipexyronsuukoB. Teopema [Tudaropa. [Ipumenenne nogodus k
pemenno 3a1a4y. OKpyKHOCTh

9 kJacc
Auredpa
Pa3znen «Apupmerukar»
Kopensb n-oii crenenu. CTeneHs ¢ palnoOHAIBHBIM TOKa3aTEJIEM.
Pasznen «Aaredpa»

KBagpaTHblil TpexuleH W €ro KOpHHM; pa3IokKEHUE KBaJPATHOIO TpEX4WlIeHa Ha MHOMKUTENH.
PanmonanpHble BhIpakeHUS M UX IpeoOpa3oBaHusi. PeleHne TEKCTOBBIX 3a4ad anredpandyeckuMm
criocoooMm. HepaBeHCTBa C OHOM MMEPEMEHHOM.



VYpaBHeHHEe C OByMs INepeMEHHbIMH. JIMHENHHOE ypaBHEHHE C JBYMs INE€PEMEHHBIMH, IPHUMEpPHI
pelieHus ypaBHEHH B LeNbIX unciax. CUCTEMbl ypaBHEHUN C JABYMs NEPEMEHHBIMH. PaBHOCHUIBHOCTH
cucteM. CHCTEMBI IBYX JIMHEHHBIX YPABHEHUN C ABYMs [1IE€PEMEHHBIMHU.

HekoTopsie mpueMsbl pelieHus 1eNblX ypaBHeHui. ['paduueckast nHTeprpeTalusi ypaBHEHUS C ABYMS
nepeMeHHbIMU. ['pauku MpoCTeHIINX HETMHEWHBIX ypaBHEHHMH. ['paduueckas mHTEpHpeTanus CUCTEM
YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

Pazgen «®yHKkuuu»

3aBucuUMOCTH Mexay BennuuHamu. [IpeacraBnenue 3aBucumocteit popmynamu. [lonstue GyHKIUH.
Ob6nactp onpezneneHus U MHOXecTBO 3HaueHni (yHkimu. CBoiictBa ¢yHkimii. KBagpatuunas ¢yHKuus,.
ee rpaduk u cpoiictBa. Crenennas ¢yHkuus. Kopens n-oii crenenu. [pobHo-nuHeliHas (GyHKUIUS U ee
rpaduk. I[loHsiTHE YHCIOBOM TOCIIENOBATEIBHOCTH. 3aJaHUE TOCIEIOBATEIBHOCTH PEKYyPPEHTHOM
dbopmynoit u ¢opmynoil n-ro wieHa. Apudmernyeckas M TreoMeTpuyeckas mporpeccuu. DopMyIibL.
N300pakeHue 4dICHOB apH(PMETHUYECKOM ¢ TEOMETPHYECKOW TMPOrpeccHid TOYKAMH KOOPJMHATHOU
MI0CKOCTH. JIMHENHBII ¥ 3KCTOHEHIMAIBHBIA POCT. CII0XKHBIE TPOLIEHTHI

Pa3nen «BeposiTHOCTH U CTATUCTHKA»

Pemenne xkoMOMHATOPHBIX 3aaau mnepebopoM BapuaHTOB. KoMOMHATOpHOE MpaBMIIO YMHOMXKECHHS.
[TepecranoBku. Pasmemienus. Coueranusi. HauanbHble cBeIEHUS U3 TEOPUU BEPOSTHOCTEH.

I'eomeTpus

Pa3znen "Harasianas reomerpus'' (18uac)

Harnsanele mpenacrtaBneHHs O MNPOCTPAHCTBEHHBIX (UTypax: KyO, HapajieNenuresl, MpusMa,
nupamuia, map, cgepa, Konyc, munHap. M3obpaxenue npoctpancTBeHHbIX (uryp. [Ipumepsl ceueHuit.
Mpnuororpannuku. [IpaBunbHble MHOrorpaHHuku. IIpumepsl pa3BEPTOK MHOIOIpDaHHUKOB, LMWIMHApPA M
konyca. [lonarue o6bpéma; eauauLbl 00bEMa. OOBEM MPSAMOYTOIBHOTO Mapajiesenumnesa, Kyoa. AKCHOMbI
IUIAHUMETPUU

Pasnen "I'eomerpuueckue ¢purypsi' (14 yac)

CuHyc, KOCHHYC, TAHT'€HC, KOTAHI€HC OCTPOT0 YIJIa IPSIMOYTOJIBHOIO TPEyTolbHUKA U yriaoB oT O
no 180° mnpuBenenne k octpoMy yriry. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. DopMyibl,
CBS3BIBAIOILINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOIO M TOrO K€ yria. PemieHue TpeyrojabHUKOB:
TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. 3ameuaTelbHble TOYKH TPEYrojbHHKA. MHOrOyrojbHUK.
Boinyxible MHOTOyroasHUKH. CyMMa YIUIOB BBITYKJIOIO MHOTOYTOJIbHMKA. [IpaBUiIbHBIE MHOTOYTIOJIbHUKHY.
OxkpyxHocth U Kpyr. Jyra, xopma. Cekrtop, cermMeHT.. BrnucaHHble M OMUCAaHHBIE MHOTOYTOJIbHUKH.
OKpy’KHOCTb, BIIUCAHHAsI B TPEYTOJIbHUK, U OKPY’KHOCTb, ONIMCAHHAsl OKOJIO TPEYroJibHMKA. Brimcanusie u
OINMCaHHbIE OKPY>KHOCTH MPAaBHJIBHOTO MHOTrOyTojibHHMKA. ['eomerpuueckue mpeodpaszoBanusd. [lonstue o
JBIKCHUM: MApaJUIeNIbHBIM NEpPEHOoC, MOBOPOT. PemieHune 3amay Ha BBIUMCIIEHME, JI0KA3aTEIbCTBO U
MIOCTPOCHHE C UCTIOIB30BAaHUEM CBOMCTB U3YUEHHBIX (QUTYD.

Pasnen "U3mepenne reomerpudeckux Beaudnn' (13 gac)

JlivHa OKpY)XHOCTH, 4HCIIO ; JUIMHA AYTHM OKpY>KHOCTU. [loHsATHe muiomamu miockux ¢uryp.
PaBHOCOCTaBNneHHbIE M paBHOBenuKUe ¢urypsl. [lnomans kpyra u miomans cekropa. Pemenue 3amau Ha
BBIUMCJICHHE U JOKA3aTEeIbCTBO C UCIIOJIb30BAHUEM U3YUYEHHBIX (DOPMYII.

Pa3znen "Koopaunatsi' (10 yac)

VpaBuenue npsamoil. KoopawHaTel cepenuiHbl oTpe3ka. Popmylia pacCTOSIHUS MEXKIY ABYyMS
TOUYKAMH IIJIOCKOCTHU. Y paBHEHUE OKPY>KHOCTH.

Paznexn "BekTopsi' (13 yac)

JlinHa (Monynb) BekTopa. PaBeHcTBO BekTopoB. KomnmuHeapHsie BekTopsl. KoopauHatsl BekTopa.
YMHOXEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, Pa3j0KEHHE BEKTOpa IO ABYM HEKOJUIMHEAPHBIM
BekTopaM. CKallsipHOE POU3BEAECHHUE BEKTOPOB.



TemaTn4yeckoe nuIaHnpoBanue padodei NporpaMMbl 10 MaTeMaTHKe 5-9 kiace

5 kaacce

Pa3zgen

Tema

KoanuyectBo
yacoB

«Apugmeruka»

Kak 3anmceiBaloT u yutaror uyucna. HatypanbHbiin
psa. CnokeHue U BBIYMTaHUE HATYpPaIbHBIX YHCEIL.
VYMHOKEHWE W JCIICHUE HATypaJIbHBIX YHCEN.
[Topsinok neiicTBuil B BeunciaeHusx. CTeneHp yucia.
3amaun Ha gBmwkeHHe. CBOICTBA CIIOXKCHHUSA H
YMHOKEHHUS. PacnipenenurensHoe CBOMCTBO.
Henurenu u kpatHble. [IpocThie 1 cocTaBHBIE YHCIA.
Jemumocts cymMMmbl U mpousBeneHus. lIpuzHaku
JIeTUMOCTH. JIeJICHUE C OCTATKOM.

129

Jomu wu napobu. OCHOBHOE CBOWCTBO JIpOOH.
CpaBaenue apobOeii. HarypanpHble unciaa u apoOwu.
Cnoxxenue u BbeuUTaHHE 1poOeil. CroxeHne u
BBIUYATAHHE CMeMmaHHbpIX uncern. O0o00meHne u
cUCTeMaTH3alisl 3HAaHUW. YMHOXKEHHE JpoOeil.
Henenue npoOei. HaxoxmeHuwe dYacTu I1EJIOTO U
[EJIOro MO €ro 4YacTh. 3ajayd Ha COBMECTHYIO
paboTy.

OxpyriieHre HaTypadbHBIX YHCEIL.

«Anredpa»

3anuch U YTeHue BelpaxeHuil. HaxoxneHnue
3HAYEHUs BbIpakeHUs. Pelenne ypaBHEHUN.
PewreHne 3a1a4 ¢ TOMOIIBIO YPAaBHEHHM.

«BeposaTHOCTh
CTaTUCTHUKAY.

Komb6unaropusle 3amaun. UTteHue u cocTaBieHHE
Tabauil. Jluarpammel.

11

I'eomeTpus

Pa3zHoo06pa3HbIil MUp JTUHUH.

[Ipsimas. Yactu npsamoit. Jlomanas.

Jmuna nunuit. OxpyxHocTh. Kak o0003Ha4aoT u
CPaBHUBAIOT YIJIBL. N3mepenune YTJIOB.
MHoroyroneHuku. TpeyroJibHMKM H HX BHUBL
[IpssmoyronpHuku. PaBenctBo ¢uryp. Ilnomans
OpsIMOYTOJIbHMKA. ['eomeTpuueckue Tena M MX
nzoOpaxxenue. Ilapamnenenunen u  nupaMmupza.
O6bem mapajuenenumena. PazBepTku.

57

Hroro

204

6 KJIacc

Pa3gean

Tema

KoanuyectBo
4acoB

"Apupmernka"

OO6bIkHOBEHHBIE 1poOu. OCHOBHOE CBOWCTBO APOOH.
CpaBHeHHE OOBIKHOBEHHBIX APOOCH.
ApudmeTndeckue AeHCTBUS ¢ 0OBIKHOBEHHBIMH
npo0simu. HaxosxaeHne 4acTu OT [EJIoro U IeJIOT0
1o ero yacTh. [IporeHThI; HaX0XKIeHHE MPOIICHTOB
oT BenuuuHEL. [IpecraBneHne NaHHbBIX B BUC
TabauI, 1uarpamm. JlecsaTHaHas 3ammch Qpooei.
[IpencraBnenne 0OBIKHOBEHHOW APOOH B BUJIE
IECITHYHON U JEeCITUIHON B BHJE€ OOBIKHOBEHHOI;
KpPUTEpHiA 00paTUMOCTH OOBIKHOBEHHOM Apo0OHU B
JnecATHYHY0. M300paskeHre 1eCATUYHBIX Apooei
TOYKaMHU Ha KOOpJAMHATHOU mpsimoil. CpaBHEHHUE

126




NeCATUYHBIX apo0ei. JlecsaTuaabie Apoou 1
MeTpuieckas cucrema mep. CloskeHue v BBIYUTaHUE
JECATUYHBIX APOOei. Y MHOKEHUE U JIIeHUE
necaTuyHoM npoou Ha 10. YMHOXEHUE U JAeJIeHHe
JNECATHUYHBIX Apobeit. OKpyTrieHne AecsITHIHBIX
npo6eii. [IpubnmkenHoe YacTHOe. BeIMoTHEeHHE
NENCTBUI ¢ OOBIKHOBEHHBIMU U AECITUYHBIMU
npoOsimu. OTHOIIICHHE YHCeN ¥ BeTnIrH. Macmtad.
[lenenue B JaHHOM OTHOILIEHHH.

Bripaxenue npoLeHToB JECATUYHBIMH IPOOSIMHU;
pelieHue 3aa4 Ha NpOUEHThL. Boipaxenue
OTHOIIIEHUS BEJINYUH B TIpolieHTax. CpaBHEHHE
uenbix yrcell. Ciio)KeHUe U BBIYUTAaHUE LEIbIX
YHUCEJ; BBIMOIHUMOCTh OTEPALIUU BHIYUTAHUS.
YMHOXKEHUE U JAEJICHHE LIEIIbIX YUCENT; PaBUiIa
3HakoB. OTpunarenbHbie ApoOHbIe uncina. [lonsTue
paroHaibHoro yrcina. M3obpaxenue yncen
TOYKaMU Ha KOOPJIWHATHON IIPSIMOM.
[IpoTuBononoxusie yncia. Moayip yucia,
reoMeTpHYecKasi HHTEPIPETALUS MOTYJIS.
CpaBHeHUE pallMOHANBHBIX YKceN. ApupMeTHIecKue
JICVCTBUS C pallMOHAIIBHBIMU YUCJIAMH, CBOMCTBA
apupMEeTHUECKUX ICHCTBUH.

[IpuMepsr! HCIOIB30BaAHKS KOOPAUHAT B PEAIbHOU
npaktuke. [IpamMoyronbHas cuctemMa KOOpAUHAT Ha
m1ockocTH. KoopauHATHI TOUKH Ha TUIOCKOCTH,
abcmucca u opaunara. [loctpoenue Todek u puryp
Ha KOOPJIMHATHOM IJIOCKOCTH.




"Anreopa

[TpumeHeHne OyKB AJIs 3aIICH MAaTEMaTHYECKUX
BBIPAKCHUU U NIPEUIOKEHUN. byKBEeHHBIE
BBIPXCHMSI M YUCJIOBBIE TOACTaHOBKU. DOpMYIIBI.
DopMyIIbl IEpUMETPA TPEYTrOJIbHUKA, [IEpUMETPA U
IUIOILAAM MIPSIMOYTOJIbHUKA, 00BEMa
napautenenunena. @opmyiisl JNIMHBI OKPYKHOCTH U
IUTOLIAIN KpyTa.

VYpasuenue. Kopens ypaBuenus. CocTaBieHHue
YPaBHEHHS 110 YCIOBHIO TEKCTOBOM 3a1a4u

22

"BeposiITHOCTB
cTaTHCTHUKA"

[TonsiTe MuOkecTBa. [IprMepbl KOHEYHBIX U
OCCKOHEUHBIX MHOXKECTB. [loMHOXKECTBA.
OCHOBHBIE YHCTIOBBIE MHOXKECTBA 1 COOTHOIICHUS
Mexay Humu. Pazouenne muoxectBa. O0beIMHEHNE
U TiepecedeHre MHOeCTB. MimocTpanus
OTHOIICHUN MEXTy MHOXECTBAMH C TIOMOIIHIO
KpyTroB Dilnepa.

Pemenne koMOMHATOPHBIX 337249 IEpeOOPOM BCex
BO3MOXKHBIX BAPHUAHTOB.

CnyvaitHoe coObiTHe. [locTOBEpHOE U HEBO3MOKHOE
coObITusi. CpaBHEHHE IIAHCOB COOBITHIA.

12

"T'eomeTpus”

[Iepecekaromuecs npsimblie. BepTukanbHbIe yIUIbL, UX
cBoiicTBO. [lapannensubie npsimele. [locTpoenue
HapajuIeNIbHbIX U MEPIEHANKYIISPHBIX NPSAMBIX.
[TpuMeps! napaJlIeIbHBIX U MEPIEHANKYJIAPHBIX
IPSIMBIX B OKPYKAIOLIEM MUDE.

PaccrossHue Mexay AByMs TOYKAMM, OT TOYKH J10
IIPSIMOM, MEXKY ABYMS NApAJLIEIbHBIMU IIPSMBIMH,
OT TOYKH J0 IJIOCKOCTU. B3anMHoOe pacrnonoxenue
IIPSIMOM M OKPYKHOCTH, IBYX OKPY>KHOCTEH.
KacarenpHast K OKpY>KHOCTH U €€ TIOCTPOEHHUE.
[TocTpoenue TpeyroiapbHUKa 110 TPEM CTOPOHAM.
HepasenctBo Tpeyronsauka. Kpyrisle Tena.
[Ipumeps! ceuennil. OceBas U 3epKajbHast
cummerpus. Ocb cummerpun purypsl. LlentpanbHas
cummeTtpus. [Toctpoenne purypsl, CHAMMETPUYHOMN
JTAHHOW OTHOCUTEJIBHO NMPSIMOM U OTHOCUTEIIBHO
Touku. CUMMeTpHs B OKpyskatoleM mupe. Cymma
yTJI0B TpeyroiyibHuka. [lapamnenorpamm u ero
CBOMCTBA, IIOCTPOEHHUE NTapajuIeIorpaMMa.
[TpaBriibHBIE MHOTOYTOJIBHUKH. [Inomann,
PaBHOBEJIHMKHE U PAaBHOCOCTABJICHHBIE (DUTYPHI.
[Tpu3ma.

44

Hroro

204

7 kJ1acc aaredpa

Pa3zgen

Tema

Koan4gectBo
4acoB

«Apudmeruka»

Uucnosle BepakeHHsl. BeipaxkeHus ¢ mepeMeHHBIMU
[IpeoOpaszoBaHue BhIpAKESHUI

9




Anrebpa. ToxnectBa CrereHs U ee cBOMCTBa MHOTOYJIEHBI. 73
CymMa, pa3HOCTh, IpousBeacHue. KBagpar cymMmsl 1
KBaJpatT pa3HocTH. PasHocTh kBagparoB. CymMma u
paszHocTh KyOoB. [IpeoOpa3zoBaHue mEIbIX
BBIPAKEHUM.
YpaBHeHUs U €r0 KOpHU. JInHEelHOEe ypaBHEHHE C
OJHOU epeMeHHOM. JInHelHOe ypaBHEHHE C ABYyMS
nepeMeHHbIMU. CUCTEMBI JINHEHHBIX YPaBHEHUI €
JBYMsI TIEPEMEHHBIMHU.
DyHKIMU. Qyukiun 1 ux rpaduku. Jinaernas yHkuus. 13
BepostHocTtb Cpennee apudmernueckoe, pasMax U  MoOJa. 7
CTaTUCTHKA. Menuana Kak CTaTMCTUYECKAs XapaKTEPUCTHKA.
DopMyIIBL.
102
7 KJj1acc reoMeTpus
Pa3nen Tema KosmnuectBo
4acoB
«Harnsannas Harnsnnaele npeacraBieHus O IUIOCKMX (urypax: 4
TEOMETPUSI» npsiMasi U OTPE30K , JIy4 U YTOJL.
I'eomeTpuueckue Tpeyronbsauku. IIpu3Haku paBeHCTBa 48
¢burypst TPEeyrojJbHUKOB. [lepneHauKyIsIpHbIE IPSMBIE.
Menaunanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA.
[TocTpoenust ¢ MOMOIIBIO HUPKYJISA U INHEHKH.
Pemenue 3a1au Ha BeIYMCIIEHUE, I0KA3aTEIbCTBO U
IIOCTPOEHHUE C UCTIOIb30BAaHUEM CBOMCTB U3yUEHHBIX
duryp.
N3mepenune CpaBHeHHE OTPE3KOB U YIioB. MI3mMepenue yrios. 12
FE€OMETPUYECKHUX
BEJIMYMH
I'eomerpus HavanpHble reoOMeTpUYECKHE CBEACHMUSL. 4
UCTOPUYECKOM [TapasnenbHble IpsIMBIE.
pa3BUTHUMU.
8 ku1acc anreodpa
Pa3gen Tema KoanuectBo
4acoB
«Apudmerukar Pammonaneubie  uyncnma.  CtremeHb € IENBIM 11
110Ka3aTeIeM
JleiicTBUTENbHBIE YUCa. ApUPMETHISCKUN
KBaJIpaTHBIN KOPEHb
CreneHs ¢ 1eJbIM [T0KA3aTeIeM
Anrebpa. Anrebpanueckue BbipaxeHus. CBoWcTBa cTeneHen ¢ 78

LIeJIbIM MoKa3aresneM. Teopema Buera.
Anrebpanueckas 1poos. CokpaiieHue Apooeii.
Panmonanehbie 1pobu u ux coiicta. Cymma u

BBIYHMCJICHUAX.

pasHocTh pobeii. [IpousBeaeHne u 4acTHOE IPOOEH.
CBolicTBa KBaIpaTHBIX KOPHEN U UX IPUMEHEHHE B

paloHaIbHbIe YpaBHEHHUSI.

KBagpatHoe ypaBHeHMEe U ero KopHH. JlpoOHbIe

YuncoBble HEPABEHCTBA U UX CBOMCTBA.




HepaBeHcTBa ¢ 01HON IEPEMEHHOM M KX CUCTEMBI
OyHKIUU OyHKIM, ONMUCHIBAIONIAs 0OPaTHYIO 3
MPOTOPIIMOHAIBHOCTD, €€ rpaduk. ['unepbdona.
['paduk yHKIMU: KOPEHb KBAAPATHBIM.
BepostHOCTh M cTatucTHKa. | MHOXecTBa 1 KOMOMHaTOpHKa. Perenue 7
KOMOHMHATOPHBIX 3a/1a4 IIyT€M CUCTEMATUYECKOTO
nepebopa BOZMOKHBIX BAPUAHTOB, a TAKXKE C
HCIIOJIb30BaHNUEM IPABUJI CYMMBI U YMHOKEHHUS.
[Ipencrapnenue NaHHBIX B BUAE TAOJHII, AUATPAMM,
rpadukoB
IToBTOpEHME Pammonanenbie npobu. YpaBuenus. HepaBeHcTBa. 3
Htoro 102
8 ki1acc reomerpus
Paznen Tema KoanuyectBo
4acoB
Harnsannas reometpus | Harnsigable npeacTaBieHus O IIIOCKUX (Qurypax: 3
KBaJIpaT, MPSMOYTOJIBHHUK, TApaLIeIorpamMM, pomo,
Tpaneuus
I'eomerpuueckue Tpeyronsuuk. Teopema ®aneca. [Togodue 42
¢burypsl TPEYTOJIbHUKOB. YeThIpEXyTOJIbHUKH.
MHuoroyronpsHuKd. OKpYyKHOCTb.
['eomeTpuueckue mpeodpazoBaHus
[TocTpoenust ¢ MOMOILIBI0 HUPKYJIS U IMHEHKH.
Pemenune 3a1au Ha BbIUKCIIEHNE, JOKA3aTEIbCTBO U
IIOCTPOEHHUE C UCTOIb30BAHUEM CBOMCTB U3yUEHHBIX
uryp.
DJIEMEHTBI JIOTUKH.
['eomeTpus B ucropuyeckom pazputuu. [ludarop u
ero mkona. Ganec. JI. Ditnep.
N3mepenune I'panycHnas mMepa yria, [Inomans. @opmyna I'epona. 14
reOMETPUUECKHUX
BEJIMYUH
BexTopsl JnuHa (Moztynb) BeKTOpa. PaBeHCTBO BEKTOPOB. 5
YMHOKeHHe BeKTopa Ha yncio. Cymma BEKTOPOB.
IToBTOpeHue UYeTplpexyronbHUKU. [1n0mans 4eTeIpeXyroJbHUKOB. 4
Teopema [Tudaropa. [lpumenenue nomodbus x
pemenuo 3aaa4d. OKpyKHOCTh
Hroro 68
9 kJaacc ajaredpa
Pa3gean Tema KoanuectBo
4acoB
Apudmernka. Kopens n-oii crenenu. CTEneHb ¢ palliOHaIbHBIM 7
IIOKAa3aTEJIEM.
Anre6pa. KBaapatHbIil TpeX4sieH U €ro KOPHU; Pa3I0KEHUE 59
KBaJIpaTHOTO TPEXWIEHA HA MHOKUTEIIH.
PannonanpHble BEIpaXXEHHS U X IpeoOpa3oBaHHUSL.




Pemienune TeKCTOBBIX 33Ja4 anredpandyecKum
cnocoboM. HepaBeHcTBa ¢ 0JJHOM MepeMEeHHOM

VYpaBHeHue ¢ ogHOM nepeMeHHoM. HepaBeHcTBa ¢
OJIHOU IIEPEMEHHON. Y PaBHEHUS C IBYMs
IIEPEMEHHBIMU U UX cucTeMbl. HepaBeHcTBa ¢ AByms
IIEPEMEHHBIMU U UX CUCTEMBI.

DyHKIUS.

[Tonstue pynkun. O6naacTh onpeneneHus u
MHO>K€CTBO 3HaueHU QyHKIUHU. CBolicTBa (PyHKIMN
KBanpatuunas ¢pyHkuus, ee rpaguk 1 CBOMCTBA.
Crenennas ¢yukuusi. Kopens m-oit cteneHu.
JpoOHo-nuHelHast pyHKIUS U ee rpaduk.
ApudmeTrueckasi U reoMeTprUYecKas POrpeccu.

29

BepositHocTh 1
CTaTUCTHUKA.

Pemenne koMOMHATOPHBIX 3a71a4 IEpeOOpOM
BapuaHToB. KoOMOMHATOpHOE NMPABUIO YMHOKEHHS.
IlepecranoBku. Pa3zmemenus. Coyetanus.
HauanpHrbie CBCACHUS U3 TCOpHUU BepOHTHOCTCfI.

Hroro:

102

9 KJ1acc reomeTpust

Pa3gean

Tema

KoanuyectBo
4acoB

"Harnaguas
reomeTpus'’

Harnsasble npeacTaBieHus 0 MpOCTPaHCTBEHHBIX
¢durypax: ky0, napauenenurnen, npusma, Iupammia,
map, cepa, konyc, numuHap. M3o00paxenue
npocTpaHcTBeHHBIX (uryp. [lpumepst cedenuii.
MuororpanHuku. [IpaBuibHble MHOIOIPaHHHUKH.
IIpumeps! pa3BEPTOK MHOIOTPAHHUKOB, IWJIMHIPA U
koHyca. [lonstue o0béMa; equHuIbl 00bEMa. OOBEM
OpSMOYTOJBHOTO Mapasuiesenumena, Kyoa. AKCHOMBI
IUITAHUMETPHUH

18

"I'eomeTpuueckue

burypsr"

CuHyc, KOCHHYC, TAHI'€HC, KOTAHT€HC OCTPOI'0 yIia
HPSMOYTOJIBHOTO TPEYTrobHUKA U yIiIoB 0T O 110
180°; mpuBenenue k octpomy yriry. OCHOBHOE
TPUTOHOMETpUYECKOE TOX1eCTBO. DopMyIIHl,
CBA3BIBAOIIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
OJIHOTO U TOTO ke yria. Perienue TpeyroinbHUKOB:
TeopeMa KOCUHYCOB U TEOpPEMa CUHYCOB.
3ameuaTeNbHbIE TOUKH TPEYTOJIbHUKA.
MHoroyrojapHuK. BbIlykiible MHOTOYTOJIBHUKH.
CyMMa yTii0B BBITYKJIOTO MHOTOYTOJIbHUKA.
[IpaBusbHbIE MHOTOYTOJIBHUKH.

OxpysxHocTb U Kpyr. Jlyra, xopaa. CekTop, CErMeHT.
Brniucansble 1 onucaHHble MHOTOYTOJIBHUKH.
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U
OKPY’KHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA.
BrucanHble 1 OnMCaHHBIE OKPYKHOCTH IIPABUIIBHOTO
MHOI'OYTOJIBHUKA.

I'eometpuueckue npeodbpazoBanus. [lonstue o
JBYDKEHUM: NTapaJuIeIbHbII IEPEHOC, TOBOPOT.
Pemenue 3a1au Ha BbIYMCIIEHUE, I0KA3aTENbCTBO U
HOCTPOCHHE C MCIIOJIb30BAaHUEM CBOMCTB M3YUEHHBIX

dburyp.

14




"U3mepenue
reOMETPUUECKUX
BeJINYNH"

JlnrHa OKPYKHOCTH, YUCIIO TT; JUIMHA AYTH
okpy>kHocTH. [ToHATHE TITOMAAN TNIOCKUX UTYP.
PaBHOCOCTaBJICHHBIC U PAaBHOBEJIUKUE (DUTYDHI.
[Tnomane kpyra u miomags cekropa. Pemenue 3agay
Ha BBIYHCJICHUE U JI0KA3aTEIBCTBO C UCTIONb30BaHHEM
U3y4YeHHBIX (HhOpMyII.

13

"Koopaunatsr"

ypaBHeHI/Ie HpHMOﬁ. KOOpI[I/IHaTBI CCPCAUHBI OTPEC3KaA.

dopmyiia pacCTOSTHUAA MEXAY IBYMSI TOUKAMH
IJIOCKOCTH. Y paBHEHHUE OKPYKHOCTH.

10

"Bektopsr"

JnmuHa (Moyib) BeKTOpa. PaBeHCTBO BEKTOPOB.
Komnnneapnsie Bektopbl. KoopauHaTsl BeKTOpa.
YMHOXEHHE BEKTOpa Ha YUCII0, CyMMa BEKTOPOB,
PA3JI0KECHUC BCKTOPA 110 IBYM HCKOJUIMHCAPHBIM
BekTopam. CKallsipHOE MPOU3BEICHHE BEKTOPOB.

13

Hroro

68




