MyHununajibHoe 001eo0pa3oBare/ibHOE YUpeKIeHHe
«Cpennsisi 001eo0pazoBaTejibHas MIKOJA Ne 45

Paccmorpeno Ha IIpuHsATO Ha 3aceaHUU «YTBeEpKICHO»
3acenanmn MO yunreneii  peparormueckoro coBera JupekTop
Pyxosoautens MO nporokoa Nel MOY «COII Ned»
ot «29»08. 2016 r. N.B.Konmasuux

/Jlenko D.T.
[Ipotokon Ne 1
oT «29»08. 2016r.

[Tpuxaz Ne205 01«30»08.2016 1.

Konma3HMH MNognucaHo LWId)pOBOI7I
noanunceto: KonmasHnH
NBaH MBaH Bnagnmnposuy,

Bnagummposuy, A"PeKTOP
HaTta: 2021.06.02

ANPEKTOopP 09:26:11 +03'00'

PABOYASA TIPOI'PAMMA

1o yueoOHomy npeamery «MaremMaTuka

(HaUMEHOBaHUE MpeIMeTa)

YpoBeHb 00yueHus: OCHOBHOE 0011Iee oOpa3oBaHue (0a30BbIif)
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PABOYASA ITPOI'PAMMA
IO MATEMATHUKE 5 - 9 KJTACCbI

[Iporpamma ocHOBHOTO 00IIero oOpa3oBaHUS IO MAaTEMATHKE COJCPXKUT CIICAYIOIIUE
pa3aensl:
1. Tlnmanupyemsble pe3yiabTaThl H3YYeHUS YIeOHOTO IpeMeTa, Kypea;
2. Copeprxkanue yueOHOTO IpeiMeTa, Kypcea;
3. TemaTWueckoe IUIAHUPOBAaHUE C YyKa3aHWEM KOJIMYECTBA YacOB, OTBOAMMEBIX Ha
OCBOCHHUE KAXKIOU TEMBI.

H.na}mpyeMble pPe3yJabTaThbl U3YICHUSA y‘l66HOF0 npeamerTa «MaTteMaTHKa»

HartypaabHblie unciaa. Ipoou. PannonanbHble ynciia

BBITyCKHUK HAYYHTCS:

* IOHUMATh OCOOCHHOCTH JAECATUYHON CUCTEMBI CUMCIICHHUS;

* OTIEpUPOBATh NOHATUAMHU, CBA3aHHBIMU C JEJIMMOCTBIO HATYPAJIbHBIX YHCEI;

* BBIpAXKaTh YWCJIa B SKBUBAJICHTHBIX (oOpMax, BbIOMpas Hauboyiee MOIXOIAIIYIO B
3aBHCUMOCTH OT KOHKPETHOM CUTYalNH;

* CPaBHMBATH M YIIOPSAIOYUBATh PAlMOHATIBHBIC YUCIIA;

* BBIMOJIHATDH BBIYMCIICHUS C PALMOHAIBHBIMU YUCIIAMH, COYETasl YCTHbIE M NUCbMEHHbIE
IIPUEMBI BBIYUCIICHUN, IPUMEHEHUE KAJIbKYIISATOPA;

* CIIOJIb30BATh IOHSTHUS M YMEHUs, CBSI3aHHBIE C IPONOPIHOHAIBHOCTBIO BEJIMYMH,
MPOIIEHTAaMH, B XOJ€ PEIICHHs MaTeMaTH4YeCKHX 3alad M 3a/1ad M3 CMEXHBIX MPEIMETOB,
BBIIIOJIHATH HECJIOKHBIE IPAKTUYECKHE PACUETHI.

BBINYCKHUK TOTYYHUT BO3MOKHOCTD:

* I03HAKOMHUTHCS € MO3ULMOHHBIMY CUCTEMaMH CUUCIJICHUS] C OCHOBAaHUSMHU, OTJIMYHBIMU
ot 10;

* YIIIyOUTh M pa3BUTh NIPEJICTABICHUS O HATYPAJIbHBIX YUCIIAX U CBOMCTBAX JEIUMOCTH;

* HAyYUTHCSA HCIIOJIb30BaTh NPUEMBI, PAlMOHATU3UPYIOIINE BBIYUCICHUS, MIPHOOPECTH
IIPUBBIUKY KOHTPOJIMPOBATh BBIYUCIICHUS, BBIOMPAs MOAXOMAIMN Il CUTyalluH CII0CO0.

JlelicTBUTEIbHBIE YK CIA

BBINYCKHWK HAYYUTCS:

* CMOJIb30BaTh HAYaJIbHbIE MPEICTABICHUS O MHOKECTBE JIECTBUTEIbHBIX YHUCET,

* OIEPUPOBATH MOHATHEM KBaJIPATHOTO KOPHS, MPUMEHSTh €TI0 B BEIYUCICHUSX.
BbIlyCKHHK OJIYYUT BO3MOKHOCTb:

* pa3BUTh TIPEJACTABJICHHE O YHCIE M YHUCJIOBBIX CHCTEMax OT HATypPaJIbHBIX 0
JNEHCTBUTENBHBIX YUCET; O POJIH BHIYMCICHUN B IPAKTUKE;

* pa3BUTh U YIIIYOUTh 3HAHWS O JCCATUYHOW 3allMCHU JEHUCTBUTEIBHBIX YHCEI
(mepuoaMYECcKUe U HETIEPUOIUIECKUE IPOOH).

HN3mepenus, npudInKeHus, OHeHKH

BBIHVCKHHK Hay4IuTCA:

¢ UCIIOJI30BATh B XOAC PCIICHHUA 3aaa4 3JICMCHTAPHBIC IPECACTABIICHUSA, CBA3AHHBIC C
HpI/I6J'II/DKéHHI)IMI/I 3HAYCHUAMHU BCINYHNH.
BBIHVCKHI/IK TOJIYYUT BOSMOKHOCTE.

¢ IIOHATHb, YTO YHCJIIOBBIC IOAHHBIC, KOTOPBLIC MCIIOJIB3YIOTCA JId XapaKTCPHUCTUKH
00BEKTOB OKpYyKaromero mupa, ABIIIHOTCA HNPCUMYIICCTBCHHO l'[pI/I6J'II/I)KéHHBIMI/I, qyTO II0
3alIucHu HpI/I6J'II/I)KéHHI)IX 3H3‘IGHHI>1, COACPKAINXCA B I/IH(l)OpMaI_II/IOHHI)IX HCTOYHHUKAX, MOXHO
CYAUTH O NIOTpCHIHOCTU HpI/I6J'II/I)KeHI/I${;




¢ IOHATH, YTO MHNOTPCHIHOCTL PE3yJibTaTa BBIYMCIICHUI JOJIKHa OBITh consMepuma €
NMOrp€IIrHOCTBIO UCXOJHBIX JaHHBIX.

Aaredpanyeckue BbIpaKeHHs

BbINyCKHUK HAY4HUTCS:

* OTIEPUPOBATH MOHATHUSIMHU «TOXKIIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHME», PelaTh
3a7a4n, coeprkalue OyKBEeHHbIC JaHHbIE; paboTaTh ¢ hopmynamu;

* BEIMIOJTHATh ~ TIPEOOpPa30BaHUsl  BBIPAKCHHUH, COACPXKAIIMX CTENEHH C  IEIBIMH
MoKa3aTeNsIMU U KBaJ[paTHbIE KOPHH;

* BEITIOJTHATH TOXKJECTBEHHBIC MPE0OPa30BaHMs PAIIMOHAIBHBIX BHIPAKEHUI HAa OCHOBE
MPaBUJI IEHCTBUI HAJl MHOTOWICHAMH U alredpandyecKuMu IpoOsMu;

* BEITIOJIHATH PA3JIOKCHUE MHOTOWICHOB HA MHOKUTEIIH.
BBINYCKHUK NOTYYHUT BO3MOXKHOCTDh HAYUUTHCS
* BEITIOJIHATH MHOTOIIATOBBIE TPEOOpa30BaHUSI PANMOHAIBHBIX BBIPAKEHHMA, TMPHMEHSS
HIMPOKUNA HaOOp cIOCOOOB U MPUEMOB;
* IPUMEHSTH TOXKIECTBEHHBIE MTPEOOpa30BaHMs ISl PEIICHHS 3a7ad U3 Pa3IMYHBIX Pa3/IeioB
Kypca (HampuMmep, JJ1s HaXO0KACHUS HanOOJIbIIET0/HAUMEHBIIET 0 3HAUEHUS BBIPAXKCHHUS).
YpaBHeHus

BEITYCKHUK HAYYHTCS:

* pelIaTh OCHOBHBIE BHUJIbl PALMOHAIBHBIX YPABHEHUM C OJHON MEPEMEHHOW, CHCTEMBI
JIBYX YpPaBHEHUH C ABYMS IEPEMEHHBIMU;

* IOHUMATh YPAaBHEHUE KaK BAXKHEUIIYID MaTeMaTUYECKYH0 MOJEJb Il ONUCAHUS U
W3YYCHUS pa3HOOOPA3HBIX PEATbHBIX CUTYyAIMH, PEIIaTh TEKCTOBBIE 3a7a4M aareOpandecKum
METOJIOM;

* IPUMEHATh  rpaduyecKkue  MpeACTaBICHHs] Il HWCCIEAOBaHHUA  ypaBHEHUH,
HCCIIEIOBAHUSA U PELICHHS CUCTEM YPABHEHUM C IByMs IEPEMEHHBIMU.

BEITYCKHUK TOJTYYUT BO3MOKHOCTb:

* OBJIQZIETh CHEUHAIBHBIMU NPUEMAMH PEUICHUS YPaBHEHUHM M CHCTEM YpaBHECHUM;
YBEpPEHHO TIPUMEHATH ammapaT ypaBHEHUW [UJIsl peIIeHUs pa3HOOOpa3HBIX 3a1ad U3
MaTEeMaTHKH, CMEXHBIX TTPEAMETOB, MPAKTHKH;

* IPUMEHATh TpaUuecKue MpPeICTaBICHUS IS HWCCIEIOBaHUS YpaBHEHHM, CHUCTEM
yYpaBHEHHUH, COJepKalINX OYKBEHHbIE KOI(PPUIIUEHTHI.

HepaBencrBa

BhINyCKHUMK Hay4uTCS:

* IOHUMATh U NPUMEHATH TEPMUHOJIOTHMI0O U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIECHUEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

* pelaTh JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHCTEMBI; pPeElIaTh
KBaJ[paTHbIC HEPABEHCTBA C OMIOPOI Ha rpauuecKue MnpeICTaBIeHus;

* IPUMEHATH annapaT HEPaBeHCTB JJIS PEIICHMS 3a/1a4 U3 Pa3IMYHbIX pa3/iesioB Kypca.
BhINYCKHMK DOJYYUT BO3MOYKHOCTD HAYUHUTHCS

* pa3HOOOpa3HbBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmnapar
HEpaBEHCTB JJI pELIEHUs] pa3HOOOpa3HbIX MaTeMaTHUeCKHX 3aJad M 3aJad M3 CMEeXHbIX
MIPEIMETOB, MPAKTUKU;

* IPUMEHATh TpauuecKue NPEeACTABICHUS Ui HCCIIEOBAaHUS HEPAaBEHCTB, CHUCTEM
HEPaBEHCTB, COJIepKaIUX OyKBEHHbIE KO (OULIUEHTHI.

OcHoBHbIE NOHATHSA. YKCT0BBIE (PYHKIMH

BBINYCKHUK HAYIUTCS:




* IOHUMAaTh W WCIOJb30BaTh (PYHKLUMOHAJbHbIE TOHATUS U SI3bIK  (TEPMHHBI,
CUMBOJINYECKHE 0003HAUEHHS);

* CTPOUTH TpauKu dJIEMEHTApHBIX (YHKUMH; HCCIeIoBaTh CBOWCTBA YHCIOBBIX
(yHKIMIA HA OCHOBE U3YYCHUS TTOBEACHUS UX TPa(UKOB;

* IOHUMATh (PYHKIUIO KaK BaXXHEUIIYI0 MaTEeMaTHYECKyI0 MOJETb JUIs ONHCAHHA
MPOIIECCOB M SIBJICHUH OKPYXKAIOMIETO MHpa, TPUMEHITh (YHKIMOHAJIBHBIN S3BIK IS
OIIMCAHMS U UCCIIeI0BaHUS 3aBUCUMOCTEH MeX 1y (PU3NYECKUMH BETMYMHAMU.

BEITYCKHUK TOTYYHUT BO3MOXHOCTh HAYUUTHCS:

* IPOBOJIUTH MCCIIEZIOBAHUS, CBA3aHHBIC C M3yYCHUEM CBOMCTB ()yHKUHUH, B TOM YHCIIE C
WCIIOJIb30BaHUEM KOMIIBIOTEpa; Ha OCHOBE I'pa(MKOB M3Y4EHHBIX (YHKIUN CTpOUTH Ooliee
CJIO’KHBIE TpaduKH (KYCOYHO-3a/I1aHHBIE, C «BBIKOJIOTHIMI TOYKAMHU U T. 11.);

* HCIIOJIb30BaTh ()YHKIIMOHAJIbHBIE MPEICTABICHUS M CBOMCTBA (DYHKUMN IJIS pEIICHUS
MaTeMaTUYECKUX 3a/1a4 U3 PAa3JINYHbIX Pa3/IesioB Kypca.

YucJioBbIe MOCJIE10BATETbHOCTH

BbIlTyCKHUK HAYYUTCS:

¢* IIOHUMAaTh U HUCIOJIB30BATH A3BIK HOCHGHOB&TCHBHOCTCﬁ (TCpMI/IHLI, CHUMBOJIMYCCKHUEC
0003HaYeHHUS);

* IPUMEHATh  (POpPMyNbI, CBsSI3aHHBIE C  apUPMETUUYECKOW U  TI'eOMETPUUYECKOMN
mporpeccuedi, W ammapat, C(OPMHPOBAHHBIA NMPH HM3YYCHHU JPYIHX pPa3/elioB Kypca, K
PEIIECHUIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM M3 pealibHON JKU3HU.

BBINYCKHUK MOTYYHUT BO3MOXKHOCTh HAYYUTHCS :

* pemiatb KOMOMHHUPOBAHHbBIE 33Jaud C NPUMEHEHHEM (OpMyJ N-TO 4YjeHa U CYMMBI
MEPBBIX N WICHOB apU(PMETUYCCKON M T€OMETPUYECKOM MPOrpEecCHH, MPUMEHSS MPU 3TOM
anrmapar ypaBHEHHH U HEPABEHCTB,;

* MOHUMAaTh APUPMETHUYCCKYI0O M T'COMETPUYECKYI0 TPOTPECCHI0 Kak (YHKIMH
HaTypaJIbHOTO apryMeHTa; CBA3BIBATH apU(PMETUUYECKYIO IMPOTPECCUI0 C JIMHEHHBIM POCTOM,
TCOMETPUIECKYIO — C 3KCIIOHCHIIUATBHBIM POCTOM.

OnucarejlbHas CTaTHCTHKA

BBITYCKHUK HAy4YHWTCS HWCIOIB30BATh IMPOCTEHIINE CIIOCOOBI MPEICTABICHUS W aHAJIHM3a
CTaTUCTUYECCKUX JaHHBIX.

BhINYCKHHK MOJIYYUT BO3MOKHOCTH TPUOOPECTH MEPBOHAYANIBHBIN OIBIT OpraHu3anuu coopa
JAHHBIX MpPU MPOBEIACHHUU ONpoca OOIIECTBEHHOIO MHEHHMS, OCYILECTBJIATH HX AaHaJM3,
MIPEICTABIATh PE3yNbTaThl ONPOCa B BUIE TAOIUIIbL, TUATPAMMBI.

CayuaiiHble cOOBITHSI U BEPOATHOCTH

BBINYCKHUK HAYYHTCS HAXOIUTh OTHOCHUTEIIBHYIO YacCTOTy W BEPOSATHOCTH CIIYY4aHOIO
COOBITHA.

BbINYCKHMK ~ MOJYYUT BO3MOXKHOCTH HPHUOOPECTH  ONBIT IPOBENEHUS  CIydalHBIX
SKCHEPUMEHTOB, B TOM UHCJIE C IOMOIIbIO0 KOMIIBIOTEPHOTO MOACIUPOBAHMS, HHTEPIIPETALUU
UX pe3yNbTaToB.

KomOunaTopuka

BhBINYCKHHUK HAay4UTCs peliaTh KOMOMHATOPHBIE 33a/1a4K Ha HAXOXKIEHHE Yncia 00bEKTOB MU
KOMOMHAIUH.

BbIYyCKHUK TMOJTYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPHIM CIHEUUAIbHBIM IpUEMaM
penieHnss KOMOMHATOPHBIX 3aj1a4.

Harasignast reomerpust



BhINyCKHHMK Hay4uTCS:

* pacro3HaBaTh HAa YEepPTE)Kax, PUCYHKAX, MOJEISIX U B OKPYKAIOIIEM MHpE IUIOCKHE H
MIPOCTPAHCTBEHHBIE T€OMETPHUECKUE (PUTYDBI;

* BBIUUCIIATE 00BEM IPSAMOYTOJIBHOTO NapajuleIenuIesa.
BbIITyCKHHK IIOJIYYUT BO3MOKHOCTb:

* HAYYUTbCA BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX  (Uryp,
COCTaBJICHHBIX U3 IIPSAMOYTOJIBHBIX IAPAIIIEIICIIUIIEOB;

* pacrio3HaBaTh pPa3BEPTKM KyOa, NPSIMOYTOJIBHOTO Tapajiesienunena, MpaBHUIbHON
MIApaMU/Ibl, HAJIUHIPA U KOHYCA;

* CTPOMUTH Pa3BEPTKU KyOa U MPSIMOYrOJIbHOTO Mapajesenune/a;

* OTIPECTATH N0 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpBI JTHHEHHBIE pa3Mepbl CaMoi
(burypsl 1 H2000pOT;

* YIIIyOUTB M pa3BUThH MPEJICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax;

* HAYYNUTHCS IPUMEHSTH TOHATHE Pa3BEPTKHU IS BBINIOTHEHHS IPAKTUYECKUX PACUYETOB.

I'eomeTpuueckne Gpurypbi

BbINyCKHUK HAYYHTCS:

* 110JIb30BATHCS SI3BIKOM T'€OMETPUH ISl ONTMCAHUS IIPEIMETOB OKPY’KAIOIEro MUpa U UX
B3aMMHOT'0 PACIOJIOKEHUS;

* pacrio3HaBaTh U M300pakaTh Ha YepTekax U PUCYHKaX TeoMeTpUuyYecKue QUrypbl U UX
KOH(UTrypauuu;

* HaXOJIUTh 3HAYEHMSI JUIMH JMHEHHBIX 3J€MEHTOB (QUIYp U UX OTHOLIEHHS, IPaJyCHYIO
Mepy yrioB ot 0° mo 180°, mpumeHsisi ompeaeneHHs, CBOMCTBA W NMpPU3HAKK (UTYp U UX
3JIEMEHTOB, OTHOUIEHUs (Uryp (paBeHCTBO, NOJO0UE, CUMMETPHUH, [TOBOPOT, NapauleIbHbIHI
MepPEeHocC);

* OIIEpUPOBATh C HAYAJIBHBIMH HOHATHSAMHU TPUTOHOMETPHH U BBIIOIHSTH 3JI€MEHTAPHbIE
ornepauuy HaJ QYHKIUSIMH yTIIO0B;

* peliaTh 3aJayd Ha JI0Ka3aTeJIbCTBO, OMNMPasCh Ha HM3y4EHHbIE CBOMcTBa GuUryp u
OTHOILIEHUH MEXy HUIMU U IPUMEHSS U3YUEHHbIE METO/bI 10KA3aTENIbCTB;

* peliaTb HECJOKHBbIE 3a/Jadyd Ha IOCTPOCHHE, IPUMEHSAS OCHOBHBIE aAJTOPUTMBbI
IIOCTPOEHHUSI C TOMOULIBIO LIUPKYJIS U JTMHEUKHY;

* peraTh IpOCTeHIINEe IUIAHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.
BBINYCKHUK OTYYHUT BO3MOKHOCTB:

* OBJIAJICTh METOJIaMHU PELIeHUs 3a/1a4 Ha BBIUMCIEHHS U J0Ka3aTeNbCTBA: METOAOM OT
INPOTUBHOTO, METOJIOM TTO00MS, METOZOM Iepedopa BapUaHTOB U METOIOM T'€OMETPHUECKUX
MECT TOYEK;

* IPHOOPECTH OTBIT MPUMEHEHHS aIre0pPanvdeckoro ¥ TPUrOHOMETPHUECKOTO armapara 1
ujel IBWKEHMS [IPU PELICHUH TeOMETPUUYECKUX 3a/1ay;

* OBJIQ/IETh TPAJIULIMOHHON CXEMOM pEIIEeHUs 3a/1a4y Ha MOCTPOEHUE C TIOMOIIBIO [IUPKYIIS
Y IMHEWKH: aHAIIU3, IOCTPOCHNUE, I0KA3aTeIbCTBO U UCCIIEIOBAaHUE;

* HAYYUTbCS pellaTh 33Ja4d Ha [MOCTPOCHHUE METOJIOM I'€OMETPUYECKOT0 MecTa TOUYEK U
METOIOM I10100HS;

* IPUOOPECTHU OIBIT HCCIEAOBAHUS CBOMCTB IJIAHUMETPUYECKUX (GUTYp C MOMOIIBIO
KOMITBIOTEPHBIX IPOTPAMM;

* IpUOOPECTH  ONBIT  BBINOJIHEHMs] NPOEKTOB 1o TeMaM  «leomerpuueckue
npeoOpa3oBaHus Ha IIOCKOCTH», «IlocTpoeHne oTpe3koB 1o Gpopmye.

I/I3Mepeﬂne reOMETPUICCKUX BCJIUINH

BbITyCKHHUK HAYYUTCS:




* HCIIOJIB30BAaTh CBOMCTBA M3MEPEHUS JJIMH, MJIOMAACH U YIIIOB MPU PELISHUH 3a7ad Ha
HaXOXIACHUC JIMHBI OTPE3Ka, MJIMHBI OKPYXHOCTHU, TJIHWHBI AYT'M OKPYXHOCTH, Fpa}IYCHOﬁ
MepBHI yIia;

* BBIYUCIIATh IUIOIIAU  TPEYroJbHUKOB, MPSMOYTOJIbHUKOB, MapajljeIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

* BBIYUCIIATD [UIMHY OKPYXKHOCTH, JUINHY IYI'H OKPYKHOCTH;

* BBIUMCIIATH JUJIMHBI JIMHEWHBIX 3JIEMEHTOB (UIYp M UX YIJIbI, UCHONb3YysS (OPMYIIBI
JUTMHBI OKPY>KHOCTH U JJIUHBI TyTH OKPY>KHOCTH, POpMYyIIbl TuIommaaei puryp;

* pemaTh 3aJja4d Ha JI0Ka3aTeJIbCTBO C MCIOJIb30BaHUEM (HOPMYI JUIMHBI OKPYKHOCTU H
JUTMHBI TyTH OKPY>KHOCTH, (GOpMYII TUIoIaaei puryp;

® pemaTh MPAKTHUYCCKUC 3alaud, CBA3AHHBIC C HAXOXICHHUCM I'COMCTPUUCCKUX BCINYUH
(ucmonb3ys Mpy HEOOXOAUMOCTH CTIPABOYHUKH U TEXHUYECKHE CPEACTRA).

BBIHVCKHI/IK IIOJIYUHUT BOSMOKHOCTH HAYVUYUTHCA .

* BBIYHCIIATH TUIOMIAAN (PUTYp, COCTABIEHHBIX M3 ABYX WM OoJiee MPSIMOYTOJIbBHUKOB,
napayie;IorpaMMOB, TPEYTOBHUKOB, KPyTa U CEKTOPa;

* BBIYHCIIATH IJIOIAANM MHOTOYTOJbHUKOB, HCIOJIb3YS OTHOILIEHUS PaBHOBEIMKOCTH M
PaBHOCOCTABJICHHOCTH;

* IPUMEHSATH ANreOpandecKuii ¥ TPUTOHOMETPUUECKHUI anmapaT U UACH JBHKEHUS MPHU
PEIICHUHA 3a1a4 Ha BbIYHUCIICHUC HJIOIIIa,Z[Gf/'I MHOTI'OYT'OJIbHUKOB.

Koopannatsi

BhbITyCKHHUK HAYIUTCS:

* BBIYUCIIATh JUIMHY OTpe3Ka MO KOOPJHMHATAM €ro KOHIIOB; BBIYUCIISATH KOOPAMHATHI
CepEeMHBI OTPE3KA;

* CTOJIb30BaTh KOOPAUHATHBIN METOJ AJIsl U3yUYEHHUS CBOMCTB MPSMBIX U OKPYXKHOCTEH.
BEINYCKHUK TTOJIVIUT BO3MOYKHOCTD:

* OBJIaJICTh KOOPJIMHATHBIM METOJIOM PEIICHMS 33]1a4 Ha BBIUMCIICHUS U JOKA3aTeNbCTRA;

* MPUOOPECTH OIBIT MCIOJb30BAaHUSI KOMITBIOTEPHBIX MPOTPaMM JJisi aHaK3a YaCTHBIX
CJIy4aeB B3aMHOI'0 PACIOJIOKEHHUS OKPYKHOCTEH U MPSAMBbIX;

* MPUOOPECTH OTBIT BBIMOJIHEHUSI MPOEKTOB Ha Temy «lIpuMeHeHHe KOOpAMHATHOTO
MeTOoJa INpH PEUICHUH 3a]a4 Ha BBIYUCIICHUS U J0Ka3aTeIbCTBAY.

BexTopsl

BbIITyCKHUK HAYIUTCS:

* OMEPUPOBATh C BEKTOPAaMU: HAXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUYECKHU, HAXOJAUTh BEKTOP, PaBHBIN IPOU3BEAEHUIO 33IaAHHOTO BEKTOPA Ha YKCIIO;

* HAXOJIUTh JUIsi BEKTOPOB, 3aJIaHHBIX KOOpPJMHATAMU: JJIMHY BEKTOpa, KOOPAUHATHI
CYMMBI M Pa3HOCTH ABYX M 0oJiee BEKTOPOB, KOOPAUHATHI TIPOU3BEICHUSI BEKTOpA HA YHUCIIO,
MIPUMEHSISI IPU HEOOXOAMMOCTH COYETATEIbHBIN, EPEMECTUTEIIBHBIA U PACTIPeICUTEIIbHBIN
3aKOHEI,

* BEIYUCIIATh CKAISPHOE MPOU3BEIACHUE BEKTOPOB, HAXOAUTH YroJl MEXKIY BEKTOpPaMH,
YCTaHABJIMBATH NEPHEHANUKYIAPHOCTD MPSIMBIX.

BEITYCKHUK TOTYYUT BO3MOKHOCTb.

* OBJIQZIETh BEKTOPHBIM METOAOM ISl PEIICHUS 3a7a4 Ha BBIYMCIIEHUS U I0KA3aTENbCTBA,;

* MPUOOPECTH ONBIT BBIMOJHEHUS MMPOCKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METO]Ia
MpY PELICHNUH 3a]1a4 HA BBIYMCIICHHS U JOKA3aTEIbCTBaY.

Coaepixxanue 0OCHOBHOI0 0011ero 00pa3oBaHus N0 y4eOHOMY NpeAMeTy



APUDOMETHUKA (250 u)
HarypanbHble yncia.

Harypanbubiii psn. [ecatnynas cucrtema cumcieHus. ApudmMeTrnueckue IeHcTBUS C
HaTypaJbHBIMU YuciaMu. CBOHCTBA apu(METHUCCKUX ICHCTBUH.

CreneHs ¢ HaTypajIbHBIM IIOKA3aTEIEM.

UucnoBble BBIpAKEHUS, 3HAYCHUE YMCIOBOIO BbIpaxkeHUs. [lopsaok NeNCTBHIl B YUCITOBBIX
BBIPQ)KEHUSAX, HCIIOJIb30BaHHE CKOOOK. PelieHue TEKCTOBBIX 3a1ady  apuMETHYECKUMH
crocobami.

Jenurenn n xpatHele. CBOWCTBAa M NMPHU3HAKU AETUMOCTU. [IpocThle M cOCTaBHBIE UHUCIA.
Pa3znoskeHne HaTypadbHOTO YMCIIA HA MPOCTBIE MHOXKUTENHN. JleleHre C OCTaTKOM.

Apoomn.

OObikHOBEHHBIE MpoOu. OCHOBHOE CBOMCTBO JpobOu. CpaBHEHHE OOBIKHOBEHHBIX JPOOECH.
Apudpmernueckue AEUCTBUS C OOBIKHOBEHHBIMHU Jpo0sMu. HaxokaeHne yacTu OT LENOoro H
LIEJIOTO TIO €T0 YacCTH.

Hecsatuynbie apobu. CpaBHEHHE AECATHYHBIX JApoOeil. Apudmerndyeckue AEHCTBHUS C
NeCATUYHBIMH Apo0siMu. [IpencraBnenue necaTHIHON ApoOHU B BUAE OOBIKHOBEHHOU IpOOH U
OOBIKHOBCHHOU B BUJIC JIECATUIHOM.

[IpoLleHTBI; HaxO0XJE€HHE MPOLEHTOB OT BEJIWYMHBI U BEJIWYUHBI 1O €€ MPOLICHTaM.
OTtHolleHWe; BBIpAXKEHHE OTHOIIEHUS B HpoleHTax. [Ipomopuus; OCHOBHOE CBOWMCTBO
IPOTIOPIIUH.

Pemenue TekcTOBBIX 33714 apu(METHYECKIMH CIIOCO0aMH.

PauuonanbHbIe ynciIa.

[lonoxxurenbHblE W OTPULATEIbHBIE YHCIA, MOIAYJIb 4YKciIa. MHOXKECTBO IIEJIBIX YHCEI.
MHOECTBO paIlMOHATBHBIX YHCEN;, PAIMOHAIbHOE YHCIO KaK OTHOIIeHWe M/N, rae m —
[eJI0e YUCII0, 71 — HaTypalbHOe unciio. CpaBHEHHE pAllMOHAIBHBIX Yucell. ApupMeTHIeCKIe
NEUCTBHS C palMoOHaNbHBIMH unciamu. CBoiicTBa apudmernyeckux aeiictBuii. CTeneHb ¢
LIEJIbIM TIOKAa3aTEJIEM.

JlelicTBUTEIbHbIE YHCJIA.
KBagpatsslii kopeHs u3 uncna. KopeHb TpeTbeli CTEeNneHH.

TousTre 06 MPpPaIMOHATLHOM YHciIe. MpparMoHatbHOCTh uncia V2 U HECOM3MEPHUMOCT
CTOPOHBI M JUaroHajau KBajapara. JlecsTuunble NpuOIMKEeHU UPPALlMOHATIBHBIX YUCE.

MHOKECTBO ACHUCTBUTEIBHBIX YHCEN; IPEIACTaBICHUE JEHCTBUTEIIBHBIX 4YHCEJI B BHUJC
OECKOHEUHBIX JIeCATHUHBIX Jpobeil. CpaBHEHHE JeMCTBUTEIbHBIX YUCEN.

Koopnunataas npsimasi. 1300pakeHue yucen TOYKaMy KOOPAWHATHOHM mpsiMoi. YncioBsie
IIPOMEXYTKH.

N3mepenus, npudanKeHusi, OLEHKH.

PazMepbl 0OBEKTOB OKpyXawollero mMupa (0T 3JIEMEHTapHbIX 4YacTull 1o BcenenHoil),
JUIMTEIBHOCTh IPOLIECCOB B OKpY’KaroleM mupe. Beinenenue mMHoxurens crenend 10 B
3aIMCH YHUCIIA.

[TpubnmxeHHOE 3HaYEHUE BEIMYMHBI, TOUHOCTh NpuOmkeHns. OKpyrieHue HaTypajJbHbIX
quces U AECATUUHBIX JIpoOeil. [Ipukuaka 1 olleHKa pe3yabTaTOB BBIYMCICHUH.

AJITEBPA (200 u)
Aare0panyeckune BbIpaKeHHs.

BykBeHHBIE BhIpa)keHUs (BBIpaXKEHUs C NEepeMeHHbIMH). YnCIoBoe 3HaYeHHEe OYKBEHHOTO
BbIpakeHUs. JlONyCTMMBbIE 3HAadeHHsI INEepeMeHHBIX. [lolcTaHOBKAa BBIPAKEHHI BMECTO
nepeMeHHbIX.  [IpeoOpa3oBaHne  OYKBEHHBIX  BBIPDAKEHMH Ha  OCHOBE  CBOMCTB
apudmeTnueckux neicTBuil. PaBeHCTBO OYKBEHHBIX BbIpaykeHUI. T0XIECTBO.

CreneHp ¢ HaTypaJbHBIM IIOKa3zareaeM M €€ cBoiicTBa. OIHOWIEHBI M MHOTOYJICHBI.
Crenenp MHorouneHa. CroxeHHe, BBIYMTaHHE, YMHOXXEHHE MHOrOuYJIeHOB. DOpMyIibl
COKpAILLEHHOTO YMHOJKEHHS: KBagpaT CyMMBbl M KBaJapaT pazHocTH. PopMmyna pasHOCTH
kBazpaToB. [IpeobpazoBanue 1e10ro BbIpaKeHUs] B MHOTouJieH. Pa3znojkeHne MHOTrO4JIEHOB
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Ha MHOXUTenIU. MHorouneHsl ¢ onHOM mnepeMeHHON. Kopenp mHorousnena. KsagpaTHblii
TPEXUWIEH; Pa3JI0KEHNE KBAJPATHOIO TPEXUJIECHA HA MHOXKHUTEIIN.

Anrebpanueckass aApoO6b. OcHOBHOE CBOMCTBO anreOpanyeckoir apobu. CroxeHue,
BBIUUTAHUE, YMHOXKEHUE, JeJeHHe anredpandeckux apodei. CreneHs ¢ LeIbIM MoKa3aTeseM
U ee CBOMCTBA.

PanmonanbpHble BhIpayKeHUS U UX NpeoOpazoBaHus. J0ka3aTeabCTBO TOKIECTB.

KBangparusie kopau. CBoWCTBa apu(MeTHUIECKUX KBaJPAaTHBIX KOPHEH M UX MPUMEHEHHUE K
MpeoOpPa30BaAHUIO YHCIIOBBIX BBIPAXKEHUI U BHIYUCICHUSIM.

YpaBHeHus.

VYpaBHenue ¢ ogHoi nepemeHHOM. Kopenb ypaBHeHMs. CBOMCTBA YMCIIOBBIX PaBEHCTB.
PaBHOCWIIBHOCTDH ypaBHEHU.

Jluneiinoe ypaBaenue. KBagpatHoe ypaBHeHue: (opMysia KOpHEH KBaJpaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemenue ypaBHeHM, CBOAAIIUXCS K JTUHEHHBIM U KBaJgpaTHBIM. [Ipumepsl
pelieHuss ypaBHGHHMA TpPEThel M YETBEPTOM CTeneHW. PemeHue npoOHO-panMoOHaTbHBIX
YpaBHEHU.

VYpaBHeHue ¢ JByMs NepeMEeHHBIMHU. JIMHEHHOE ypaBHEHHE C JABYMsSI MEPEMEHHBIMH,
MIPUMEPHI PEIICHNs YPAaBHEHUH B IIEJIBIX YUCIIAX.

Cucrema ypaBHEHHH C JBYMsl NEpEMEHHBIMU. PaBHOCHMIIBHOCTH cucteM. CHCTEMBI IBYX
JIMHEHHBIX YPaBHEHUN C JBYMs IIEPEMEHHBIMU; PELICHUE IIOJCTAHOBKOW M CIIOKCHUEM.
[IpuMeps! pelIeHns CUCTEM HEJIMHENHBIX YPABHEHUM € ABYMs IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 337249 alreOpandeckKuM CriocoOoM.

JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH. I'paduueckas uHTEpIpeTanys ypaBHEHUs C IByMs
nepeMeHHbIMU. ['paduk JMHEHHOTO ypaBHEHHs C JABYMS TI€PEMEHHBIMH; YTIJIOBOM
KOX(QQHUIMEHT MNpsAMON; YyCIOBHE TMapalIeNbHOCTH MNpsAMbIX. ['paduku mpocredmmx
HEJIMHEWHBbIX ypaBHEHMI: napabona, runepbona, okpykHOCTh. ['paduueckas nHTepnperanus
CUCTEM YPAaBHEHHUU C IBYMs IEPEMEHHBIMHU.

Hepasencrsa.

UucnoBble HEpaBeHCTBA M MX CBoMcTBa. HepaBeHCTBO ¢  OJHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JIMHEHHbIE HEpPAaBEHCTBA C OJHOM mepemeHHoOW. KBagpaTtHsle
HepaBeHCTBAa. CHCTEMbI HEPABEHCTB C OJJHOW NIEPEMEHHOM.

OYHKIUMA (65 u)
OcHOBHBIE IOHATHS.

3aBucuMocTd Mexay BennunHamu. [lonstue Qynkunun. OOnacTh onpeneneHus u
MHOecTBO 3HaueHui Qynkiun. Criocods! 3ananus ¢pynkuuu. I'paduk pynxmumu. CpoiicTa
¢byHKIM, ux orobpaxeHue Ha rpaduxe. [lpumepsl rpaduKoB 3aBUCUMOCTEN, OTPAKAIOIINUX
peabHbIE MPOLIECCHI.

YuciioBble PyHKIUH.

@OyHKIMM, ONMUCHIBAIOLINE MPSAMYIO U OOpaTHYIO MPOIMOPLUOHAIbHBIE 3aBUCHUMOCTH, HX
rpaduku u cBoiicTBa. JIuneliHas QpyHkius, ee rpaduk u cBoiictBa. KBagpatuunas QyHkuus,
ee rpaduk u cpoicTBa. CreneHHble (YHKIHMU C HATYpaJbHBIMH IOKazaTelsMu 2 U 3, UX
rpaduxu u cBoiicta. ['paduxu pynkunu y =1 X |
YucaoBbie MOCIE0BATEILHOCTH.

[TonaTre 4YKMCIOBOM MOCIEAOBATEIBHOCTH. 3aJlaHUE MOCJIEA0BATEIbHOCTH PEKYPPEHTHOU
¢bopmynoit u popmMyoii 1-To YsIeHa.

Apudmernueckas 1 TeoMeTpruyeckas rnporpeccuu. Gopmysisl JI-TO WieHa apuhMETHISCKON
U TEOMETPUYECKOM MpOrpeccHif, CyMMbl MEpBBIX 7 YJICHOB. M300pakeHHe YICHOB
apuMETUYECKOH U TEeOMETPHUYECKON NPOrpeccHuil TOYKaMU KOOPJMHATHOW IIJIOCKOCTH.
JIMHEMHbIN U SKCIIOHEHIMANIBHBIN pocT. C10XKHBIE IPOLIEHTHI.

BEPOSATHOCTDb U CTATUCTHUKA (50 u)
OnucarejibHAsl CTATHCTHKA.

[IpeacraBienue NaHHBIX B BUJE TabuuL, nuarpamm, rpagukon. CinyyailHas U3MEHYMBOCTb.

CraTucTHUecKre XapaKTepPUCTHUKH HaOopa MaHHBIX: cpenHee apudmeTrnyeckoe, MeauaHa,
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HauOoJsiplllee M HaWMEHbIIee 3HaueHHs, pa3Max. llpeacraBieHne o BBHIOOPOYHOM
HCCIIEeIOBaHUH.
Cayy4aiiHblie COOBITHSI H BEPOATHOCTb.

[lonsiTe O ciy4ailHOM OIBITE W CIy4ailHOM cOObITHH. YacToTa cilydaifHOrO COOBITHS.
CraTucTMuecKuil MOAXOJX K IIOHATHIO BEPOSTHOCTU. BeposTHOCTH NPOTHBOIOIOKHBIX
coOpITuii. JlocTOBEpHBIE W HEBO3MOXHBIE COOBITHA. PaBHOBO3MOXKHOCTH COOBITHH.
Kiaccudeckoe onpezneseHue BEpOSATHOCTH.

KomOunatopuka.

Pemenne koMOMHATOpHBIX 3ajay mepedopoM BapuaHToB. KoMOMHAaTOpHOE MpaBHIIO
ymHOXkeHUs. [lepecTaHoBkH U (hakTOpHaI.
T'EOMETPUA (255 u)

Harasanasi reomerpus

Harnsinaele mpenactaBieHus o ¢Urypax Ha IUIOCKOCTH: MpsiMasi, OTPE30K, JIyd, YTOJ,
JIOMaHasi, MHOTOyT OJIbHUK, OKPY>KHOCTb, KPYI. UeThIpeXyroiabHUK, IPAMOYTOJIbHUK, KBaAparT.
TpeyronbHMK, BHIBI TPEYroJbHUKOB. IIpaBUiIbHBIE MHOTOYrOJbHHKH. I300paxkeHue
reoMmeTpuueckux ¢uryp. B3anmmHoe pacmosiokeHue IBYX MpPSMBIX, ABYX OKPY>KHOCTEH,
MIPSIMOM ¥ OKPYKHOCTH.

Jnuna otpeska, ynomanoil. [lepumerp MHOroyrojsbHHKa. ENMHUIBI W3MEpPEHUs JJIMHBIL.
N3mepenue nnuHbl 0Tpe3Ka, MOCTPOCHHUE OTPe3Ka 3aJaHHOM IJIUHBI.

Buner yrnos. I'pamycHas mepa yrna. M3MmepeHne M IMOCTPOEHHE YIVIOB C IOMOUIBIO
TpaHCIIOPTHPA.

[Tonarue mnomaau GUrypsl; eAMHUALIBI U3MepeHus ionaau. [Inomanps NpaMoOyroibHUKa U
mwiomanp kBaapara. [IpubnvmkeHHOe M3MEpeHue IUiomane Guryp Ha KIeT4aTtod Oymare.
PaBHoBenmKkue GuUrypsl.

Harnsinaele mpencTaBieHHss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaienenumnesn,
npu3Ma, mupaMua, map, chepa, konyc, Huauuap. M306paskeHrne mpocTpaHCTBEHHBIX QUTYP.
[Ipumeps! cedyennit. MHororpanauku. IIpaBunpHble MHOTOrpaHHuKH. [IpuMepsl pa3BepTok
MHOT'OTPaHHUKOB, HWIMHAPA U KOHYCA.

[Tonsitre oO6beMa; equHUIIBI 00beMa. OOBEeM MPSIMOYTOJIBHOTO TapajuIielienumneaa, Kyoa.

[lonsatue o pasenctBe ¢uryp. LleHTpanpHasi, oceBas ¥ 3epKajbHasi CHUMMETPHUHU.
N300paskeHre CHMMETPUYHBIX (UTYD.

I'eomeTpuueckue purypbi.

[Ipsimble u yrubl. Touka, mpsimasi, miaockocTh. Otpe3ok, ayd. Yroia. Buasl yrios.
BeprukanbHble U cMexHBIE YIibl. buccekrpuca yria.

[lapannensHble W mepecekaromuecs npsmble. [lepneHnukymnspHble npsMble. TeopeMbl O
NapaJIJIeIbBHOCTH U NEPIEHIUKYJIAPHOCTH NpsAMBIX. [lepnenauKynsp U HakJIOHHAs K IPSAMOM.
CepeanHHBIN EpIEHAUKYISP K OTPE3KY.

['eomerpuueckoe wmecto Touek. CBolcTBa OUCCEKTPUCHI yIila M CEPeAMHHOIO
MEPHEHIUKYIIApa K OTPE3KY.

TpeyronasHuk. Bpicota, Meauana, OuccekTpuca, CpeAHAs JIMHUS — TPEYroJbHUKA.
PaBHOOenpeHHble ¥ PABHOCTOPOHHME  TPEYTOJbHMKH;  CBOWCTBA M IpPHU3HAKU
paBHOOeIpeHHOro0 TpeyrosibHuka. IIpu3Haku paBeHCTBa TpeyroyibHUKOB. HepaBeHCTBO
TpeyroyibHUKa. COOTHOIIEHUS] MEXJy CTOPOHAMHM W YIJIaMH TpeyrojpHukKa. CymMma yrioB
TpeyroibHuKa. BHemHue yrasl TpeyroibHuka. Teopema ®aneca. [logobue TpeyroabHHKOB.
[Ipuznaku momobust TpeyrodbHHKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHI'€HC OCTPOIO yrja IIpsIMOYTOJIbHOTO TpeyrojpHuKa U yrioB oT 0 no 180°; npusenenue
K  OCTpOMY  yIdy. Pemenne  mpsAMOYroJIbHBIX ~ TPEYTOJBHUKOB. OcHoBHOE
TPUTOHOMETPUUECKOE TOXAEeCTBO. (DOpMyIbl, CBS3BIBAIOLIUE CHHYC, KOCHHYC, TaHIEHC,
KOTaHI€HC OJHOr'0 M TOTO K€ yIJia. Pelienre TpeyroapHUKOB: TEOpEMa KOCUHYCOB M TEOpeMa
CHUHYCOB. 3aMe4aTeIbHbIe TOUKHU TPEYTOJIbHUKA.

UYeteipexyronbpauk. [lapamnenorpamm, ero cBoilcTBa W mpu3Haku. [IpAMOyrosibHUK,
KBaJpat, poMO, UX CBOICTBA M MPU3HAKHU. Tpamnemus, CpeaHsst TMHNS TPATCIHH.



MHoroyronsHuk.  Beinmykiaele  MHoroyroapHukd.  Cymma  yriioB  BBIIIYKJIOTO
MHOTOyrojibHuKa. [IpaBuibHBIE MHOTOYTOJIEHUKH.

OxkpyxHocth U Kpyr. [yra, xopaa. Cekrop, cermeHT. LleHTpanbHbI yroi, BHOUCAHHBIN
yroJI; BEJINYMHA BIIMCAHHOIO yria. B3amMHOE pacnojo)KeHue NpsAMOU U OKPYKHOCTH, IABYX
okpyxHocTed. KacaTtenbHas M cekyllas K OKpPYXHOCTH, MX CBOMCTBa. BnucanHble u
OMMCAaHHbIE MHOTOYroJdbHUKU. OKpPY)XHOCTb, BIHCAaHHAs B TPEYroJbHUK, U OKPYKHOCTH,
ONMCaHHAsl OKOJIO TPEyrojbHUKA. BIMCAaHHBIE M ONHCAaHHBIE OKPYXHOCTU IIPABHJIBHOTO
MHOTOYT'OJIbHUKA.

['eomerpuueckue npeobOpasoBanus. [lonstie o paBeHctse ¢uryp. IloHsTue o IBHKEHUU:
oceBas M LIEHTpalbHas CUMMETPHH, MapajuleIbHbIi nepeHoc, noBopot. IlonsaTre o nogodbun
¢buryp u roMoTeTHN.

[TocTpoeHus ¢ MOMOIIBIO NUPKYJIA U JTUHEKU. OCHOBHBIC 3a/1a4M HAa TTOCTPOCHHUE: JEJICHUE
OTpe3Ka IOI0JIaM; IOCTPOECHUE YIJla, PaBHOTO JAHHOMY; IIOCTPOEHUE TPEYrOJbHUKA 110 TPEM
CTOpPOHAaM; IOCTPOCHME MEPIEeHAMKYNIsApa K NPsAMOH; IOCTPOEHHE OHCCEKTPUCHI YIJa;
JIEJICHHE OTPE3Ka Ha /7 PABHBIX YACTEH.

Pemenue 3amad Ha BBIYMCIICHHE, [OKA3aTEIbCTBO M IIOCTPOEHUE C HCIOIb30BAaHUEM
CBOWCTB M3y4YCHHBIX (QUTYP.

H3mepenne reoMeTpu4ecKuX BeJIHYHH.

[nuna otpeska. PaccrossHMe OT TOYKM 10 NpsMOM. PaccrosiHue Mexay mapasuiesibHbIMU
IPSIMBIMHU.

IlepumeTp MHOTOYTrOJIbHHKA.

JlnnHa OKpY>KHOCTH, YUCIIO JI; JUIMHA YT OKPYKHOCTH.

I'pagycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOW LEHTPAJIBHOTO yria W JUIMHOU
ZyTH OKPY>KHOCTH.

[lonarve miomaau miaockux ¢uryp. PaBHOCOCTaBIEHHbIE M PAaBHOBEIMKHE (QUIYDBHI.
[Inomane npsMoyronpHuka. Ilmomanu napamienorpamma, TpeyrojbHUKA W TpaleLUH.
[Inomane MHoOroyrojpHuka. Ilmomane kpyra u muomanas cexkrtopa. COOTHOLIECHHE MEXKIY
IUTOMIAIIMU TTOTOOHBIX (DUTYD.

Pemrenue 3a1a4 Ha BBIYHCIICHHE U IOKA3aTEIBCTBO C UCTIOIH30BAHUEM M3yYECHHBIX (POPMYIL.
Koopaunarsl.

VpaBuenue npsmoii. Koopaunatel cepenunbl orpe3ka. Popmysa pacCTOSIHUS MEXKAY IBYMs
TOUYKAMH IIJIOCKOCTHU. Y PaBHEHUE OKPYKHOCTH.

BekTopsl.

Hnuna (Monynb) Bekropa. PaBencTBo BekTopoB. KomumHeapuble BekTopbl. KoopauHaThl
BEKTOpa. YMHOKEHHME BEKTOpa Ha YMCIIO, CyMMa BEKTOPOB, PA3JIOKEHUE BEKTOpa MO JABYM
HEKOJUIMHEApHBIM BeKkTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

JIOT'NKA U MHOXECTBA (10 u)
TeopeTnko-MHOKECTBEHHbIC TIOHATHSA.

MHOXeCTBO, 3J€MEHT MHOXECTBAa. 3aJaHHE€ MHOXECTB IEPEUYHCICHUEM 3JIEMEHTOB,
XapaKTepUCTHYECKUM CBOUCTBOM. CTaHAapTHBIE 0003HAUEHHS YUCIIOBBIX MHOXeCTB. [lycToe
MHOKECTBO U ero obo3Hauenue. [lonmuoxectBo. O0beAMHEHHE U TIEpeCceYeHHE MHOKECTB.

MnmrocTpanysi OTHOLLIEHUH MEXIY MHOMKECTBAaMM C IIOMOLIbIO Auarpamm Oijepa —
Benna.

DJIEeMEeHTBI JIOTHKH.

Onpenenenne. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. J[0Ka3aTenbCTBO OT MPOTHBHOTO.
Teopema, obpaTtHas ganHoi. [Ipumep u KoHTpIIpUMED.

[ToHsiTHE O PAaBHOCWIIBHOCTH, CIIE€AOBAaHUM, YIOTPEOJIECHUE JIOTUYECKUX CBA30K, eciu mo @
MOM U MOJbKO 8 MOM Clydae, JOTUYECKUE CBA3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUU

Hcropust popMHUpOBaHUS MOHATHSA YMCIA: HATypajbHbIE YHCIA, TPOOH, HEJOCTATOYHOCTH
palMOHANBHBIX YHUCEJ Ul TEOMETPUYECKHX M3MEPEHHH, WPPALMOHAIBHBIE YHUCIA.
Crapunnble cuctembl 3anmucu uucen. Jlpoou B Basunone, Erunrte, Pume. OtkpsiTHE
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JecaTUYHbIX ApoOeit. CtapuHHbIe cucTeMbl Mep. [lecsaTudnble 1podu U METpUUEcKas cucTemMa
Mep. losBnenune orpunaTenbHbIX ynucen u Hyisl. JI. Maraunkni. JI. Oinep.

3apoxnaenue anreOpsl B Henpax apupmeruxu. An-Xopesmu. Poxnenue OykBeHHOU
cumBonuku. I1. depma, ®. Buer, P. Jlexkapt. Uctopusi Bompoca 0 HaxoXIeHUU (OPMYI
KOpHEH anreOpanyecKuxX ypaBHEHHH, HEpa3pelIMMOCTb B pajHKallaX YpaBHEHHUH CTENeHH,
oombiieit ueteipex. H. Tapranes, k. Kapnano, H. X. AGens, 3. I'anya.

N300peTrenne MeToJa KOOPAMHAT, MO3BOJISIOMIEIO MEPEBOAUTh T€OMETPHUECKUE OOBEKTHI
Ha s3bIk anredpbl. P. Jlexkapt u II. ®@epma. Ilpumepsl pa3auyHbIX CHCTEM KOOPJIMHAT Ha
IIJIOCKOCTH.

3amaua Jleonapno IMuzanckoro (®uboHauum) o kponukax, yucia dOubonayum. 3amaya o
IaXMaTHOM JTOCKE.

Hctoku Teopun BEpOATHOCTEN: CTpaxoBoe Jieo, azapTHeie urpbl. I1. ®epma u b. Ilackansb.
. bepuymnu. A. H. Konmoropos.

Ot 3emsiemepus k reomerpun. [Iudarop m ero mkona. Pamec. Apxumen. Iloctpoenue
MPaBIWIBHBIX MHOTOYrOJNBHUKOB. Tpucekmus yrima. Ksaapatypa kpyra. YaBoeHwme KyoOa.
Hcrtopust uncna n. 3omoroe ceyenue. «Hawamay EBxmmna. JI. Ditnep. H. U. JlobaueBckuii.
Hcropus nsaToro nocrynara.

Codusmsbl, mapagoKchl.

Peseps epemenu — 100 u
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TeMaTnyeckoe NIAHMPOBAHUE

C ONIPEACJICHUEM OCHOBHBIX BUA0B y‘leﬁHOﬁ ACATECJIbHOCTH U METANIPEAMETHBIX yMeHHﬁ H HABBIKOB M C YKa3aHUEM KOJIH4Y€CTBA 1aCOB,

MATEMATHKA
5—6 knaccsl (350 u)

OcHOBHOE cojiepKaHue Mo TeMam

1. Harypanbuble uucna (50 u)

Hatypanbubiii pan (3). Hecstuunas cuctema
cuncienus.(3) Apudmernueckue aeiicTBHS C

HaTYpaJIbHBIMU yucnami.(4) CaoiicTBa
apupMeTHIeCKuX neiicTBuii. (3)
Ilonsitie O CTeMEHH C  HATypaJbHBIM

mokasateinem. (3)

KBaapar u ky0 uwncia.(3)

YuciioBble BBIPAKEHHS, 3HAYEHHE YHCIOBOTO
Beipakenus.(3) Tlopsmok neiictBuii B 4M-
CJIOBBIX BBIPQXKCHHUSAX, HCIOJIb30BAHUE CKO-
00k.(3)

PernieHne TEKCTOBBIX 3a/1a4 apU(PMETHUCCKUMHU
crocobamu.(4)

Jenutenu u kpatubie.(3) Hanbonpimii o01mumit
JICTUTENb, HaUMeHbIee obOimee kpaTHoe. (3)
CaoiictBa aenumocth.(3) [lpusHaku nenumo-
ctu Ha 2, 3, 5, 9, 10. (3) IIpocTeie U cOCTaBHBIE
gucna. (3) PasnoxxeHue HaTypajbHOTO 4YHCia
Ha mpocTteie MHOXHTEH.(3) Jlenenue ¢ ocrar-

KoM (3).

OTBOJIMMBIX HA OCBOCHMUE Ka)KIIOﬁ TEeMBbI.

XapakTepucTUKa OCHOBHBIX BHJIOB JI€s-
TEJTLHOCTH YYEHHKA (Ha YpOBHE Y4eOHBIX
JeUCTBUI)

2

OrnuceIBaTh CBOMCTBA HATYPAJIILHOTO PsJIA.
UutaTh W 3amuchbiBaTh HATypaJibHbIE YHUCTA,
CpPaBHMBATH U YIIOPSAIOYUBATH UX.

BbINONHATE BBIYMCHEHUS C HaTypajlbHBIMU
YuCcIIaMU;, BEIYHUCIATE 3HAYCHUS CTETICHEH.
®opmyIHpoBaTh CBOICTBa apuMeTHYEeCKux
JEWCTBUM, 3aNTUChIBATh UX C MOMOIIBI0 OYKB,
npeoOpa3oBbIBaTh HA WX OCHOBE UHCIIOBBIC
BBIPAYKECHHUS.

AHanu3upoBaTb U  OCMBICIMBATH  TEKCT
3aJa4u, nepedopMyaIupoBaTh yCJIOBHE,
U3BJICKaTh  HEOOXOAUMYI0  HH(OpPMAIIHIO,
MOJIEJIUPOBATh YCIIOBUE C TOMOIIBIO CXEM,
PUCYHKOB, pE€aJbHbIX MPEAMETOB; CTPOUTH
JIOTUYECKYIO LETIOYKY pacCyKIeHU;
KPUTHYECKU OLEHHUBATh IMOJIYYEHHBIA OTBET,
OCVILECTBIATh  CAMOKOHTPOJb,  IPOBEPSs
OTBET HA COOTBETCTBUE YCIIOBHIO.
@opMyJIUpPOBATh ONPEACICHUS JEIUTENs |
KpaTHOTO, MPOCTOIO0 YHCJIA U COCTAaBHOI'O
YyHCiia, CBOMCTBA U MPU3HAKU JEITUMOCTH.

MeTaHpeI[MeTHBIe YMCHUA 1 HABBIKU

YMeTh BUAETh MAaTeMAaTHUECKYIO 3a/1auy B
KOHTEKCTe  MpOoOJIeMHOU

OKpYXKAroIIeH KU3HU.

CUTyalliuu B

Ilonumats CyYHIHOCTH aJITOPUTMHUYCCKUX
HpeI[HI/ICB.HI/Iﬁ U YMCHUC ﬂeﬁCTBOBaTL B
COOTBCTCTBHUH C MMPEaAJI0KCHHBIM

aJTOPUTMOM.
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2. Npobwu (120 u)

OoObikHOBeHHBIE Apo0u.(9) OcHOBHOE CBO¥I-
ctBo apo6u.(10) CpaBHeHHE OOBIKHOBEHHBIX
npodeii. (9) Apudmernveckue HEHCTBHS C
00bIkHOBeHHBIME  Apo6smu.(10) Haxosknenue
4aCcTH OT LIEJOr0 M IeJI0ro 1o ero yactu. (9)
Hecsatuunpie apoou.(9) CpaBHeHHe necaTHY-
HBIX Apo0Oeii.(9) Apudpmerndeckue NEHCTBHS C
necatnyabiMa  Apobsmu.(10) TIpencraBienue
JNECATUYHON ApoOu B BHIE OOBIKHOBEHHOM
IpoOu W OOBIKHOBEHHOH B BHUJE JECSITHY-
HOIA.(8)

Otnomenue.(9) Ilpomopiws; OCHOBHOE CBOIi-
ctBO nponopuui.(10)

[lpomeHTHI; HAXOXACHHWE MPOLEHTOB  OT
BEJIMYUHBI W BEJIUYMHBI 10 €€ MPOICHTaM;
BBIPAXKEHHE OTHOIICHHUS B MporieHTax.(7)
Perrenne TEKCTOBBIX 3a/1a4 apu()METHUCCKUMH
criocobamu(11)

Jloka3piBaTh W OMpPOBEPraTh C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKICHHUS O JICTUMOCTH
gucen. KnaccuduuupoBats  HaTypaibHbBIE
guclia (YeTHBIC U HEYETHBIC, TI0 OCTAaTKaM OT
JesieHus Ha 3 | T. 11.).

HccnenoBats MPOCTEUIIINE YHCIOBBIE
3aKOHOM€pHOCTI/I, HpOBOIII/ITL YHUCJIOBBIC
IKCTICPUMEHTHI (B TOM qHCIIe c
HCIIOJIBb30BAHUEM KaHLKyHHTOpa,
KOMIThIOTEPA)

MogenupoBaTh B TpapUuecKoi, MpeaMETHON
(dbopMe TIOHSTHS W CBOWCTBA, CBS3aHHBIC C
MOHITHEM OOBIKHOBEHHOU TPOOH.

dopMynTupoBaTh, 3alKCHIBATE C ITOMOIIBIO
OyKB OCHOBHOE CBOHCTBO OOBIKHOBEHHO

IpoOu, TpaBuIia ACUCTBUI ¢ OOBIKHOBEHHBIMHU
IpoOsIMHU.
[IpeoOpazoBbiBaTh OOBIKHOBEHHBIE JIPOOH,

CpPaBHMBATbh U yNOPSA0YUBATh UX. BBINIOIHATS
BBIYMCIICHHSI ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
UuraTh M 3amUCBHIBATH JIECATUYHBIE JPOOH.
[IpencraBnsaTh OOBIKHOBEHHBIE APOOU B BHJIE
NECITUYHBIX M JIECATUYHBIE B  BUJE
OOBIKHOBEHHBIX;  HaXOJUThb  JIECATHUYHBIE
pUOIMKEHNS OOBIKHOBEHHBIX IpOOEH.
CpaBHUBaTh M YIOPSAIOYHMBATH JECATUYHBIC

poowu. Bemonuaare BBIUMCIICHUSA C
JECATUUYHBIMH JPOOSMHU.
HUcnonn3oBath SKBUBAJIEHTHBIE

MMPEaACTaBJICHUA ,[[pOGHBIX qucesl IMmpu  Hux
CpaBHCHHHU, ITPHU BEIYUCIICHUAX.

Ilornmats CYHIHOCTHU AITOPUTMHUICCKUX
NpEANUCAaHU M yMEHUE JICMCTBOBaTh B
COOTBCTCTBUH C IMPCIAIIOKCHHBIM aJITOPUTMOM.

VMeHHe CaMOCTOSTEIIbHO CTaBHTh  IICJIH,
BbI6I/IpaTB n CO3JaBaTb aAJrOpUTMbI  JJIA
pelieHus y4eOHBIX MaTeMaTHYeCKUX
npooiiem;
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3. PanmonanbHbie uncia (40u)

BbINONHATE OPUKUAKY M OLEHKY B XOJE
BBIYMCIICHUH.

OOBSICHSTD, 4TO TaKoe MPOILICHT.
[IpeacTaBiasaTe MPOIEHTHI B BHIE ApoOEH u
JIpoOU B BHJIC TTPOIIEHTOB.

OcymectBisath nouck uapopmaruu (8 CMHU),
COIEpIKallel  JaHHbIE, BBIPAXXCHHBIE B
MPOLICHTAX, WHTEPIPETUPOBATH UX.
[IpuBoauThH pUMEPBI UCIIOJIb30BaHUS
OTHOIIIEHUH Ha MPaKTHUKE.

PemaTh 3aaun Ha MPOLIEHTHI U IPOOH (B TOM
yHuclie 3aJauyd U3 peajbHOW MPaKTUKH),
UCTIONIB3YsI npu HE00X0IMMOCTH
KAJIBKYJISITOD; WCIIOJIb30BAThH MOHATHUSA
OMHOWEHUsA W Nponopyuu TPU PEIICHUU
3a/a4.

AHanu3upoBaTh W OCMBICIMBATh  TEKCT
3amaur,  nepedopMylIupoBaTh  YCIOBHE,
W3BJICKATh  HEOOXOAUMYI0  WH(OPMAITHIO,
MOJIEJIMPOBATh YCJIOBHE C IOMOILBIO CXEM,
PUCYHKOB, pEalbHBIX TMPEIMETOB, CTPOUTH
JIOTUYECKYIO LETOYKY paccyxaeHuil;
KPUTUYECKH OIICHUBATH IOJYyYEHHBINH OTBET,
OCYLIECTBIISATH ~ CAMOKOHTpPOJIb,  MPOBEPSs
OTBET Ha COOTBETCTBHE YCIOBHIO.

[IpoBoauTh  HECIOXKHBIE  HUCCJEAOBAHMUS,
CBSI3aHHBIE CO CBOMCTBaMH JIPOOHBIX YHCET,
ONUPAsICh HAa YMCIOBbIE SKCHEPUMEHTHI (B
TOM 4YHCJIE C HUCIOJIB30BAHUEM KaJbKYJATOPA,
KOMIIBIOTEPA)
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[TostoKUTEIbHBIE U OTPHUIIATEIILHBIC YHCTIA,
Moaynb  uncia.(5) N300paxenue wmcen
TOYKaMH KOOPJWHATHOMN MPSIMOIA; reoMeTpHYe-
CKasi MHTepIpeTaus Moy gucia.(6)

MmuoskecTBO 1enbix yucel.(4) MHOKeCTBO
paroHanbHBIX  uncel.(7) CpaBHeHHe
panoHanbHbIX uncen.(6) Apupmerndeckue
JNCHCTBUSL C  palMOHAIbHBIMU  dHciaaMu.(6)
CaoiicTBa apupmetrueckux aeiicteuii (10)

[IpuBoauT, TpHUMEpPHl HUCIHONB30BAHUS B
OKPY)KAIOIIEeM MHPE  TOJOXKUTEIBHBIX |
OTpULIATETBHBIX YHCEI (Temmepatypa,
BBIUTPBIIIT MIPOUTPHIII, BHIIIIE HIDKE
YPOBHS MOpS U T. 11.).

H3o00pakaTh TOUKaMU KOOPAUHATHOM TIPSAMO
IIOJIOKUTCIbHBIC u OTpHIIATEIIbHbIC
panroHaIbHBIC YHCTIA.

XapakTepu3oBaTh MHOXKECTBO IIEJIBIX YHUCET,
MHOXECTBO PaIlMOHAJIBHBIX YUCEI.
®opMynHpoBaTh U 3aMKUCHIBATH C MOMOIIBIO
OyKB CBOWCTBa JACHCTBUU C palMOHATBHBIMH
YHUCIIaMU, TPUMEHSTh IJIs TpeoOpa3oBaHU
YHUCJIOBBIX BBIPAXKEHUH.

CpaBHUBaTh i YHOPSI0YMBATh
panroHaIbHBIC YHpcIa, BBINOJIHSATH
BBIYMCIICHUS C PAIIMOHATIBHBIMH YHCIIAMU

4. Izmepenusi, mpuOIMKEHNs, OIIEHKH. 3aBUCUMOCTH MEXy BEIIMYUHAMH

(20 u)
[Ipumepsl 3aBUCHUMOCTEH MEXIY BEIUYUHAMHU
cKopocmb, epems, paccmosnue,
npou36ooumenbHocmy, 8pems, paboma;

yena, xonuuecmeo, cmoumocms u Ap.( 6)
IpesicraBieHre  3aBUCHMOCTE B BHJE
dbopmyi.(4) Beraucaenus mo hopmynam.(3)
PerreHre TEKCTOBBIX 3a/1a4 apU(PMETHUECKUMU
criocobamu (7).

Bpra)KaTb OaAHU CANHUIIbI HU3MCPCHUA
BEJIMYMHBI B JPYTUX €IUHHUIAX (METphl B
KWJIOMETpax, MUHYTHI B yacax u T. II.).
OKpyTasTH HATypaJbHbIE qrcia u
JIeCATUYHbIE TPOOH. BBITIONHATD MPUKUAKY U
OIIEHKY B XOJI¢ BBIYMCIICHUH.

MopenupoBaTh HECJOXHBIE 3aBUCHMOCTH C
MOMOIIbIO (DOPMYIT; BBITIONHSTH BBIUMCICHHUS
o ¢popmysam.

Hcnonp3oBaTh 3HaHUS O  3aBUCHUMOCTAX
MEXAYy BeJIWYMHAMH  (CKOPOCTb, BpeMs,
paccTtosiHue; paboTa, MPOU3BOAUTEIHHOCTD,
BpeMsda U T. H.) nopru pEeCHHUU TCKCTOBBIX

[loHMMaTh CyIIHOCTH aJITOPUTMHUYECKUX
MpEANUCAaHNN W yMEHHE JIEeMCTBOBAaTh B

COOTBCTCTBUU C MMPEaAI0KCHHBIM
AJITOPUTMOM.
Vmenue IIOHUMAaTb u HUCIIOJIB30BaTh

MaTeMaTUYECKHE CPEJICTBA HATJLITHOCTH
(rpacduku, auarpamMMbl, TaOJIUIBI, CXEMBbI
U JIp.) AJIs WUTIOCTPALUU, UHTEPIIPETAIIH,
apryMeHTalluy;

YMeTh BHAETh MAaTEMaTUYECKYIO 3ajady

B

KOHTEKCTE MPOOJIEeMHON CHUTyallud B JPYTHX

JUCLUIUITMHAX, B OKPYKAIOIIECH )KU3HU
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5. DneMeHTHl anredpsl (25 u)

Hcnonp3oBanue OYKB 111 0003HAYCHUS YUCET,

JUIS  3alUCH  CBOMCTB  apH(PMETHUECKHX
necreuii.(3)
bykBeHHblE  BbIpaK€HUS  (BBIp@XEHUS  C

nepeMenHbIMu).(2)  YwmciaoBoe
OyKBEHHOTO BbIpaxxeHusl.(3)
VpaBHeHue, kopeHb ypaBHeHus.(8) Haxoxne-
HUE HEU3BECTHBIX KOMIIOHCHTOB apudMeTnye-
CKHUX Ae#cTBuii.(4).

JlekapToBbl KOOPAWHATHI Ha IUIOCKOCTH.(2)
[TocTpoeHne TOYKM MO €€ KOOpIHHATaM,
OIpEe/ICTICHUE KOOPAMHAT TOYKH HA TUIOCKOCTH

©)

3HA4YCHUC

3aaad

Yurats u 3alUChIBaTh
BBIPaXKCHMUS, COCTaBJISITh
BBIPQKEHUS 110 YCIOBUSAM 3a]1au.
BeruncnsaTe 4uciioBoe 3HaYeHHE OYKBEHHOTO
BBIPQKEHUS MPU 3aJJaHHBIX 3HAUEHUAX OYKB.
CocraBiaTh ypaBHEHHsI N0 YCIOBUSAM 3ajad.
Pemats mpocTeifiine ypaBHEHHs Ha OCHOBE
3aBUCUMOCTEHN MEXIY KOMITOHEHTaMH
apuMETUUYECKHUX JCHCTBUM.

CtpouTh Ha KOOPAUHATHOM MIIOCKOCTH TOUYKH
U Qurypbl MmO 3aJaHHBIM KOOpJIUHATaM;
OTIPEIEIATh KOOPIMHATHI TOUYEK

OyKBEHHBIE
OyKBEHHBIE

6. OnucatenpHas ctatucTuka. BepositHocts. KomOunaToprka. MHoxecTBa

(20 u)

[lpencraBieHne [OaHHBIX B BHIC TaOJMIL,
nuarpamm. (2)

[MonsiTve O cily4aiilHOM OIBITE U COOBITHH.(2)
JIoCTOBEpHOE M HEBO3MOXXHOE COOBITHA.(2)
CpaBHeHHe aHCOB.(2)

Pemenne koMOMHATOPHBIX 3amay mepebopom
BapuanToB(12)

W3Bnekate wHGOpMANHMIO W3 TAONMIT U
qUarpamMM, BBIIOJHATH  BBIYHUCIEHUS 110
TaOJINYHBIM JITAHHBIM, CPABHUBATh BEJIMYHUHBI,
HaxXo/JWTh HaumOONbIIME W  HAUMEHBIINE
3HA4YECHUS U JIp.

BeinonnsaTe c60p nHbOpMAIMK B HECIOXKHBIX
cilydasix, IpeJCTaBIsATh HH(POPMALMIO B BUJIE
TaOJIUI U AUArpaMM, B TOM YHCIIE C TIOMOIIBIO
KOMITIBIOTEPHBIX IPOTrPaMM.

[IpuBOAUTE TIPUMEpPHI CIIyYalHBIX COOBITHIA,
JIOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH.
CpaBHMBATh IIAHCHl HACTYIJICHUS COOBITHH;
CTPOUTH peueBbIe KOHCTPYKLIUU c

YMeTh BUJETh MaTeMaTHUECKYIO 3aJady B
KOHTEKCTE  NpOOIEMHOMN

OKPY’KaloIIeH KU3HU.

CUTyalluun B

[lonumare  cymHoOCTH

IpEANUCAaHU W yMEHUE [IeUCTBOBATH B

AJTOPUTMHUYICCKUX

COOTBCTCTBUH C NTPCAJIOKCHHBIM AJITOPUTMOM.

HepBOHa‘laJIBHHe npeACTaBJICHUA 00 nacAax U
0 MCTOJaxX MATCMATHKH KaK YHUBCPCAJIbHOM
SA3BIKE HayKHnu u TCXHHUKHU, CpeacCTBC
MOACIIMPOBAHUA SIBIICHHI U IponecCCOB;

YMeTh BUIETh MaTEMaTHUYECKYIO 3a/ayy B
KOHTEKCTE  MpOoOJIeMHON
OKPYKAIOIIEeH KU3HU.

CUTyallun B

YMeHHe BBIIBUTATh TUIOTE3bI MPHU PEIICHUH
yueOHBIX 3a/lay, MOHMMAaTh HEOOXOJUMOCTH
UX MPOBEPKHU
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7. Harnsimuas reometpus (45 u)

HCIOJIB30BAHUEM  CIIOBOCOYCTAHHUH  Oosee
8EepPOSIMHO, MALOBEPOSAMHO U JIP.

BemonHsaTe mepebop  BceX  BO3MOXKHBIX
BapUaHTOB JUIS TiepecyeTa OOBEKTOB WU
KOMOHWHAIIHH, BBIJICIIATE KOMOMHAIUH,
OTBEUAIOIIUE 3aJaHHBIM YCIIOBHUSIM

[TpuBoauTH MIPUMEPBI KOHEYHBIX u

0ECKOHEYHBIX MHOECTB. Haxomuts
O0BbEIMHEHHE W TIEPECEYCHHE KOHKPETHBIX
MHOXeCTB. [IpHBOIUTE IPUMEPBI HECIIOKHBIX
Kinaccuukauuii U3  pa3nuyHbIX oOiacTen
KHU3HH.

WnnroctpupoBathb TEOPETUKO-
MHOKECTBEHHBIE  TOHATUS C  IOMOIIBIO
Kpyros Oisiepa
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Harnsinaele npezacraBieHuss o Qurypax Ha

IUTOCKOCTH: TIpsIMasi, OTPE30K, JIyd, YO,
JOMaHasi,  MHOTOYTOJbHUK,  IPaBUIbHBIN
MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr.(3)
YeThIpeXyroabHHUK, PSIMOYTOJIBHHK,
kBajpar.(3) TpeyronbHuUK, BUJIBI
TPEYTrOJILHUKOB.(2)

Nzo6paxenue T€OMETPHUECKUX dburyp.

B3anMHOe pacrnosioxKeHue ABYX IPSMBIX, JBYX
OKPYKHOCTEH, MPSIMOI M OKPYKHOCTH. (3)

Jnuaa  otpeska, JsomaHoi.  Ilepumerp
MHOIOYrojbHUKA.  EnuHuIbBl  u3MepeHus
JJIMHBI. I/I3MepeHHe JJIMHBI OTpPEC3Ka,

MOCTPOCHHUE OTpe3Ka 3aaHHOM THHBL (5)
VYron. Bunel yrnos. I'pagycHas mepa yria.
N3mepeHune u MocTpOECHHE YIJIOB C MOMOIIBIO
TpaHncnoptupa.(4)

[onsiTue muomaan GUrypsl; €AMHUIIBI U3MEpe-
HUS Toiomaan. I[lhnomans mpsAMOYroJbHUKA MU
IJI01LAIb kBajpara.(4) PaBHOBennkue
¢urypsr.(1)
Harnannsie
MPOCTPAHCTBEHHBIX
rapauIeseIuIen,

NpeICTaBICHHUS 0
¢burypax: KyO,
npusMa, MNHpPaMuaa, Iap,
chepa, komyc, mwmmHap.(4) MH3obpaxkenue
npoCTpaHCTBeHHBIX  ¢uryp.(2)  TIpumepsl
ceueHni.(2) MHOrorpaHHUKH, MPABUIIBHBIC
MHororpanHuku.(2)  [lpumepbl  pa3BepTOK
MHOTOTPaHHHUKOB, IWJIHHIPA U KOHyca.(2)
Ioustre o0beMa; equHuIpl 00beMa.(2) O0beM
NPSMOYTOJIBHOTO Mapajuiesienumeia U 00beM
Ky0a.(2)
[Monstre o paBenctre uryp.(l) Lenrpanbhas,
oceBass M 3CpKaJlibHasg  CcUMMeTpUH.(2)

PacrioznaBath Ha uepTekax, PUCYHKaX U
MOJIEIISIX reOMETPUYECKIE burypsl,
KOH(UTyparuu buryp (mockue u
MpOCTpaHCTBEeHHBIC). [IpUBOANTE TMPUMEPHI
aHaJIOTOB ~ reoMeTpuyeckux  ¢uryp B
OKpY’KalolieM MHpe.

N300paxkaTh reomeTpuueckue (GUrypsl U Hux
KOH(UTypaIyu OT PyKH U C UCIOJIH30BAHUEM

YepTe)KHBIX ~ MHCTPYMEHTOB.  M300paxkath
reoMeTpuyeckue (GUrypbl Ha  KIETYaTOH
Oymare.

W3Mmepsath C TMOMOIIBIO HWHCTPYMEHTOB U
CpPaBHHMBATh JUIMHBI OTPE3KOB W BEIHYUHBI
yriioB. CTpOUTH OTPE3KH 3aJlaHHOW JUJTHHBI C
MOMOMIbIO JIMHEHKH ¥ LHUPKYJIS U YTIIBI
3aJlaHHOH BEJTMYMHBI c TIOMOIIIBIO
TpaHCIOPTHPa. BbIpaxaTh OJIHU EIUHHIIBI
U3MEPEHUs JUTMH Yepe3 IpyTue.

Berancnsate IUIOMIAIM  KBaJPaTOB u
NPSIMOYTOJIBHUKOB,  UCTONB3ysd  (OPMYJIbI
IOMaM KBaJpaTa © IUIOMIQJAH TPSIMO-
yrOJIbHHKA.

BrelpaxkaTe  ONHH  €IUHUIIBI
IUIOLIAAN Yepe3 IpyrHe.
N3roraBnuBaTh MPOCTPAHCTBCHHBIC (QHUTYPHI
13 pa3BepTOK; pacro3HaBaTh pa3BepTKU KyOa,
napajuiesienune a, MAPAMUIbI, IHIAHApPA U
KOHYCA. Paccmampusams MPOCTEUILINE
CeUeHUs POCTPAHCTBEHHBIX buryp,
MoJiydaeMble  MyTeM  MPEIMETHOTO WU
KOMIIBIOTEPHOTO  MOJICIIUPOBAHMS,  OIpe-
JENSITh UX BUIL.

Boeruucnsate 00beMbl Kyba U MPSMOYTOJIBHOTO
napajieNienuneaa, HUCIoib3ysd  (OPMYIIbI

U3MEepeHus

CTpouTh JTOrMUECKYIO LENOYKY PacCyXIACHUH,
COTIOCTABJIATH MOJYYEHHBII pe3ynbTar ¢ yclo-
BHEM 3aJ1a4H.

YMeHue - NpuUMEHSITh  WUHAYKTUBHBIE U
JIeTyKTUBHBIE CTIOCOOBI pacCyXJIEHHUH, BUIETh
pas3IUYHbIE CTPATErMH PELICHUS 3a1a4
YMeHue mIaHupoBaTb M OCYLIECTBIISITH
JeSTeNIbHOCTb, HAINpPABIEHHYI0 Ha peIlIeHue
3a/1a4 MCCIIEN0BaTENbCKOr0 XapaKTepa;
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N3o6paxenue cummeTpuaHbix ¢puryp (1)

Pesepes epemenu - 30 u

o0bema Kyba u oObemMa MPSIMOYTOJIBHOTO
napasurenenunena. Beipaxats OJHH eIHHUIBI
U3MepeHus: o0beMa uepes Jpyrue.

HccnenoBats W ONKCHIBATL  CBOMCTBA
reomeTpuueckux  ¢uryp  (IUIOCKUX U
MPOCTPAaHCTBEHHBIX), UCTIONB3YS
OKCIEPUMEHT,  HaOIIo/eHHe, HM3MEpEeHHe.
MopenupoBaTb TE€OMETPUUECKHE OOBEKTHI,
UCTOJB3ys Oymary, IIacTUINH, IPOBOJIOKY U

p. Hcronp30Bath KOMITBIOTEPHOE
MOJICIIUPOBAHHUE M OKCIICPUMEHT IS
U3YUCHHS CBOJCTB rEOMETPUIECKHX
00BEKTOB.

Haxogute B OKpyXaroleMm MHUpe IIOCKHE U
POCTPAHCTBEHHBIE CHMMETPUYHbIE (DPUTYPBHI.

Pemartp 3amaum Ha HaxOXKIEHUE IJIUH
OTPE3KOB, MEPUMETPOB MHOTOYTOJIbHUKOB,
rpagyCHOU MepBbI YIJIOB, IJIOIIA U
KBa/IpaTOB U MPSIMOYTOJIbHUKOB, 00bEMOB KYy-
00B U TNPSAMOYTOJIbHBIX MapaljeNenuIe/ OB,
KyOa. BblaensaTs B yclOBHUM 3aJaydl JIaHHbBIE,
HEOOXOIUMBIE Il €€ pEeLIeHUs, CTPOUTh
JIOTMYECKYIO LETOYKY paccyxaeHU,
CONOCTABJISITh  MOJYYEHHBIA pPE3yJabTaT C
YCIIOBUEM 3a/1a4H.

W3o0paxxaTtb ~ paBHble  (QUIYpBI,  CHM-
MEeTpHUYHbIE (QUTYPBI
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TemaTtrueckoe MmIaHUPOBaHUE
Matematrka 7-9 kinaccel (5254)
Paznen «Anrebpa

OcHOBHOE coziepKaHue 10 TeMaM

1
1. JleiictBuTenbHbIe yucHa (15 u)

Pacmmpenne MHOXECTBa HaTypajbHBIX YHCEI
JI0 MHOXKECTBA ILIEJIBIX, MHOXKECTBA IICIbIX
yucea 0  MHOXECTBA  PAIMOHAJbHBIX.
ParmonanbHOE YMCIIO KaK OTHOIICHUE  m/n,
rae m — I1eJ0e YUCIO, a # — HaTypaJbHOE
qnciio.(2)

Crenenb ¢ 1enbM nokaszareneM. KBajgpaTHbli
KopeHb u3 uncia. Kopenb tpetbeli crenenu. (3)
[TonsiTue 00  WppalMOHAIIBHOM  YHCIIC.

WppanuoHansHOCTh umciay2 ¥ Hecom3Me-
pUMOCTb CTOPOHBI W JHMAaroHalu KBajpaTa.
JlecsaTuuHble TPUONIMKEHUS UPPALMOHATIBHBIX
grcel.(3)

MHuoxecTBO NEUCTBUTEILHBIX JHCElT;
MIPeICTABIICHHE ICUCTBUTEIILHBIX YHCEI B BUJE
0ECKOHEUHBIX JECATUIHBIX npobeii.(2)
CpaBHeHHE IeHCTBUTEIBHBIX Yrcel. (2)
B3aumMHO 0OAHO3HAYHOE COOTBETCTBUE MEKIY
NEUCTBUTENLHBIMA  YUCIAMH ¥ TOYKAMHU
KOOpJIMHATHOW mpsaAmoil. YuciaoBele mnpome-
KYTKH: HHTEPBAJI, OTPE30K, Jy4 (3)

XapakTepucTUKa OCHOBHBIX BHJOB Jes-
TEJIBHOCTU y4YeHHKa (Ha ypOBHE YueOHBIX
JEUCTBUI)

2

OnuceIBaTh MHOKECTBO LIEJBIX YUCEIN, MHOXKE-
CTBO PALIMOHAJIBHBIX YUCE], COOTHOILIECHUE Me-
Ky 9TUMHU MHOKECTBAMHU.

CpaBHUBaTh U YNOPSI0YUBATH PALlMOHAJIBHBIE
qucIa, BBINOIHATD BBIYHCIICHUS c
palMOHAJIBHBIMA YHCIIAMHU, BBIYUCIIATH 3HA4e-
HUS CTETIEHEH € LEJIBIM IT0Ka3aTesIeM.
DopMyIMpOBaTh ONPEACIICHUE KBaIPaTHOIO
KOpHA M3 uMcia. HMcnone3oBath Trpaduk
byHkIMu y = X% [151 HAXOKICHHUS KBaJIPaTHBIX
KOpHEH. BerauciasaTe TouHble U NpUOIMIKEHHbIE
3HAYCHUS KOpHEH, HCIIONB3Ys pu
HEOOXOIMMOCTH  KaJlbKYJIATOpP;  IMPOBOAUTH
OLICHKY KBaJIpaTHBIX KOPHEH.

DopMynMpoBaTh ONPEIEICHUE KOPHS TPETheU

CTENEHH; HAXOAUTh 3HAYEHUs] KyOWUYECKHX
KOpHEH, npu HEOOXOJUMOCTH HCIONb3YH,
KJIbKYJIATOD.

IIpyBOANTH NPUMEPHI UPPALIUOHAIIBHBIX YUCET,;
pacIio3HaBaTh PALMOHAIBHBIE U UPPALMOHAIIb-
Hble Yucia; u300paxkaTb 4YHMCIa TOYKAMHU
KOOPJIMHATHOMU IIPSIMOM.

MeTaHpeﬂMeTHLIe YMCHUA U HABBIKU

3
Ymenune IIOHUMAThb u HCII0JIBb30BATh
MaT€MaTU4YCCKUC cpeacTBa HarjisiaHOCTH

(rpaduku, nuarpamMmbl, TaONHIBI, CXEMBI H
Ip.) AN WUIOCTPAlMH, WHTEPIPETAINH,
apryMeHTaluu.

YMeHue HaXOAHUTh B Pa3IMYHBIX HUCTOYHUKAX
uHbOpMaLMI0, HEOOXOAUMYIO JUISl PELICHUs
MaTEeMAaTHYECKUX MPOOIIeM, MPEACTABIATh €€
B MOHSATHOW ¢opMme, MPUHUMATH pEIICHHUE B
YCIIOBUSAX HEMOJHON W M30BITOYHOU, TOYHOU
U BEPOSTHOCTHOUN MH(OpMAITIH.
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HaXO,Z[I/ITB ACCATUYHBIC HpI/I6J'II/I)KeHI/I$I
pallMOHAJIBHBIX W HPPAIUOHAJIBHBIX YHUCEII;

CpaBHUBATh u YIOPSIA0YHUBATh
JNEeUCTBUTENBHBIC YHCIIA.

OnuceiBaTb  MHOMKECTBO  JIEHCTBUTENBHBIX
qHCell.

Hcnonp3oBaTh B THMCHAMEHHOM MaTeMaTHYe-
CKOWM peun oOO3HaueHHs | Tpaduueckue
HU300paXeHUS YHCIIOBBIX MHOXECTB,
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY

2. W3wmepenus, npuOmmxeHus, oueHku (10 u)

[MpubmmkeHHOE  3HAYCHHWE  BEJMYHHEI,
TOYHOCTh IpuOmmKenus.(2) Pasmepbl 00bek-
TOB OKPYXKa[OIIer0o MHUpa (OT 3JIEMEHTAPHBIX
gacTul, 10 BceneHHOH),  IJIMTEIBHOCTH
MpOIIECCOB B OKpyxatorieM mupe.(1) Beinerne-
HUe MHOXHTelnss — crenenn 10 B 3amucu
gucna.(4)

[pukuaKa U OIIEHKA PE3yIbTATOB BHIYHCICHHIMA

©)

3. Bsenenwe B anreopy (8 )

bykBeHHbIe BbIpaXKeHHUsI (BBIPQXKEHUS C

COIIOCTABIIATh
00BEKTOB

Haxonuts, aHaJM3upoBaTh,
YHCJIOBBIE XapaKTEPUCTUKHI
OKPY’KaIoIIero Mupa.
Hcnonb3oBaTh 3amuch 4YUCEN B CTAHJAPTHOM
BUJIC MJIsI BBIPAXKEHUS Pa3MEPOB OOBEKTOB,
JUTUTENBHOCTA TPOLECCOB B  OKPYKaroLIEM
MHUpE.

CpaBHMBATh YMCIIA U BEJIUYUHBI, 3aAIICAHHBIE C
ucnojb3oBanreM crenenu 10.

Hcnonp3oBaTh pa3Hbie GOPMBI 3aITUCH IPUOITH-
JKEHHBIX  3HAQUCHMI; JeJaTh BBIBOJBI O
TOYHOCTH TMPHUOIMKEHHUS IO 3aMUCU HPUOIH-
JKEHHOI'O 3HAUCHHS.

BbimonHAT,  BBIUMCIACHHS  C
JTaHHBIMH.

BbINoNHATE NPUKUAKY M OLEHKY PE3YJIbTaTOB
BBIYMCIICHHI

pCaJIbHbIMHA

BrimonaaTs OJIEMCHTApPHbIC

YMeHune BHUACTh MaTeMaTHYECKYIO 3a/ady B
KOHTEKCTEe MPOOJIEMHOM CUTyallMd B APYTUX
JTUCHUIIIINHAX, B OKPYXKAIOLIEH KU3HU.

BbINIONHATE  BBIYMCIEHUST C  peajJbHBIMHU

JaHHBIMHU.

3HaKOB ’ Ilonnmanue CYIIHOCTH  AJITOPUTMHUYCCKHX
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NEPEMEHHBIMHU ). Yucnosoe 3HaYEHHE
OykBeHHOrO BbIpaxeHus.(2)  JlomycTtumble
3HaueHust mepemeHHbX. (1) TloxcranoBka
BBIPKCHUI BMECTO MepeMeHHbIX. (1)

[IpeoOpa3oBanne OyKBEHHBIX BBIpaKEHUH
Ha  OCHOBE  CBOWCTB  apU(METHYECKUX
neicTuii.(2) PaBeHCTBO OYKBEHHBIX
BeIpaskenuit. ToxmaecTtBo(2)

4. Mmuorowiensl (45 u)

CTerneHb C HATYpaJbHBIM IOKa3aTeJeM M e
cBoiicTBa.(4). OmHOWICHBI B MHOTOWICHBI. (4)

Crenenb  MHOTOuWIeHa.(1) Cnoxenue,
BBIUUTAHHE, YMHOXXEHHE MHOTOYICHOB. (4)
®opMyaBl  COKpAIICHHOTO YMHOYKCHHS:
KBaJIpaT CYMMBI W KBaapaT pasHocTu. (6)
dopmyna  pa3HOCTH KBaJIpaToB. (6)
[TpeoOpa3oBaHue LEIOr0 BHIPAKCHUSI B MHOTO-
yiieH.(8) PasnoxkeHne MHOTOYICHa Ha
MHOXKHTEIIU: BBIHECEHHE OOIIEro MHOXHTEIS
3a  CKOOKM, TpyHnmoupoBKa, IpPUMEHEHHE

(bOpMyJT COKpAIIEHHOTO YMHOKECHHSI.

MHOrowieHsl ¢ OIHOH TmepeMeHHOH. (2)
Kopenp mHorowiena. (2) KsampaTHblii Tpex-
YJICH, Pa3JIoKECHUE KBAIPATHOTO TPEXUWICHA Ha
MHOXHTEH (8)

CHUMBOJINYECKUE JEHCTBHSI: MPUMEHATH OYKBBI
IS 0003HAYEHUs YHCEN, JJIS 3aliCH OOIIHX

YTBEPKIACHUIH;, COCTaBIIATh OyKBEHHBIC
BBIpaXCHUA 10 YCIIOBUAM, 3a1aHHBIM
CIIOBECHO,  PHUCYHKOM  WJIH  YEpPTEKOM;
nmpeoOpa3oBhIBaTh aNreOpandeckue CyMMBI H
MMPOU3BCACHUA (BBIHOJIHSITB IMPUBCACHUC

MOJOOHBIX CJIara€MbIX, PACKPBITHE CKOOOK,
YIPOILEHUE TIPOU3BEICHUN).

Bbruncnsate unciaoBoe 3HayeHHE OyKBEHHOTO
BBIPQ)KEHUS; HAXOJIUTh OOJIACTH JIOIYCTUMBIX
3HAYEHUH MePEMEHHBIX B BBIPAXKEHUU

dopMynHupoBaTh, 3aIUCHIBATh B
CUMBOJIMYECKON (opme U  OOOCHOBBLIBATH
CBONCTBa CTEIEHU c HaTypaJlbHbIM
noka3arejeM; MPUMEHSATh CBOWCTBA CTENEHU
TUTSt npeoOpa3oBaHUs BBIPKCHUM u
BBIYMCIICHUM.

BEITONMHATE AEUCTBUS ¢ MHOTOYWIECHAMH.

BeiBoauts bopmyIbl COKpAILEHHOTO
YMHOKEHUS, MIPUMEHSTH 170 B
npeoOpa3oBaHUsIX BbIp)KEHU I u
BBIUMCIICHUSIX.

BreImoaHATh Pa3jIoKCHUC MHOTOWICHOB Ha
MHOXUTCIIN.

Pacnio3naBats KBaJpaTHBIN TPEXWIEH,
BBUICHATH  BO3MOXKHOCTB  Pa3JIOKCHHA  Ha
MHOXWTENIH,  IPEACTaBIATb  KBaJpPAaTHBIN

TPEXWIeH B BHUJE NPOU3BEACHUS JIMHEHHBIX
MHOXHUTEJIEN.

NpeINuCcaHuii W yMEHHue JeHCTBOBaTh B
COOTBETCTBUM C  MPEAJIOKEHHBIM  ajro-
PUTMOM.

IlonnMaTh ¥ HCIOJIB30BAaTh MAaTEMAaTHUECCKHUC
CpeacTBa HariIaaHOCTHU

TaOJIUIBI, CXeMbl U Ap.) VIS WLIIOCTPAIUU,

(nauarpammei,

UHTEpIIpEeTaluU, apTyMEeHTaI1H.

YMeHue BBIABUTATh TMIOTE3bI NPU pEIICHUN
y4eOHBIX 3aJay, MOHMMAaTh HEOOXOAMMOCTbH
UX [IPOBEPKHU.

YMeHue caMOCTOSITENbHO CTaBUTh LIEJH,
BI)I6I/IpaTI) N CO3JaBaTb aJIrOpUTMbI IJIA
penieHus y4eOHBIX MaTeMaTH4eCKuX
npobJieM.

[loHnMaTh  CYHIHOCTH  QJTOPUTMHYECKHX

IOpEeANUCAaHU W YMEHHE JEHCTBOBAaTh B
COOTBETCTBUU c IIPEIOKEHHBIM

aJITOPUTMOM.
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5. AnreOpaunueckue qpoou (22 y)

Anrebpanueckas apo0b. OCHOBHOE CBOWi-
cTBO anredOpamueckoit apobu. (3) Coxparie-
uue apobeit. (3)  CroxeHue, BBIYMTAHUE,
YMHOKEHHE, JleJIeHue are0pandecKux
npooeii.(4)

CTerneHsb C [elbIM MOKa3aTeIeM U e¢ CBOWCTBA.
(4)

PaHI/IOHaHBHBIe BBIPpAXKCHUA u ux
npeobpasoBanus. (5) Jloka3aTeabCTBO TOX-
nects(3)

6. Kseaopammuwvie xopnu (12u)

[MonsiTus KBaJ[pPaTHOTO KOpHSI,

apuMeTuuecKkoro KsaapatHoro KopHs. (1)
2 N

VYpaBHenue Buma x=a. (2) CpoiicTBa

apu(MeTHUECKUX KBaJIPATHBIX KOPHEH: KOPEHb
U3  IPOU3BEACHMSA, YaCTHOIO, CTEIEHH;

2
toxnectsa,(vVa)” = a, e a> 0, Va2 = |a] .
(4) IlpumeHeHue CBOMCTB apupMETUYCCKUX

KBaJ[paTHBIX KOpPHEH Ui mpeoOpa3oBaHUsI
YKCJIOBBIX BBIPAKCHUM U BbIUUCIICHUH (D)

[TpumensTh pa3nuuHbie GOPMbI CAMOKOHTPOIIS
IIPU BHITIOJIHEHUU peoOpa3oBaHui

dopMynUpoOBaATH OCHOBHOE CBOICTBO
anreOpanyeckor TpoOH M NMPUMEHSTH €ro A
npeoOpazoBaHusl 1poOEH.

BBIMONHATE  ACHCTBHS C  anreOpanvdecKuMU
JIpOOSIMHU.

[IpeacTraBasTe 11€10€ BBIpAXKEHHUE B BUIE
MHOTOYJIEHa, IPOOHOE — B BUJE OTHOLICHHS
MHOT'O4YJICHOB; JIOKa3bIBaTh TOXK/IECTBA.
dopmynHpoBaTh OINpeAeNiCHUE CTENeHH ¢
LEJIBIM TTOKa3aTeIeM.

dopmynHpoBaTh, 3aMMchIBaTh B
CUMBOJIMYCCKON (opMe W WILTIOCTPHPOBATH
npUMepaMu CBONCTBA CTEMEHH C IIeNbIM
MoKas3aTesieM; IMPUMEHSATH CBOICTBA CTETICHU
TUTST npeoOpa3oBaHus BBIPAXKCHHIA u
BBIUMCIICHUM

Jloka3piBaTh ~ CBOMCTBAa  apu(METUUYECKHUX
KBaJpaTHBIX KOPHEW; MPUMEHATb UX UL
npeoOpa3oBaHMs BRIPAKEHUH.

Boruucnate 3HAYEHUS BBIPAKECHUM,
coJiepKallluX KBaJpaTHblE KOPHHU; BBIPaXKaTh
IIEPEMEHHBIE u3 reOMETPUUECKUX u
buzndeckux Gopmyit.

HccnenoBath ypaBHEHHE BUIA XX = a
HaXOJUTh TOYHBIE M TNPUOIMKEHHBIE KOPHU
npu a >0

YMeHne - TpUMEHSATh ~ MHAYKTUBHBIE |
JIeTyKTUBHBIE CIIOCOOBI pacCyXJIeHUH, BUICTD
pa3JIMYHbIE CTPATETHUH PEIICHUS 3a1a4.

HOHI/IMaTL CyH_[HOCTI/I aJII‘OpI/ITMI/I‘IGCKI/IX
NpEANUCAaHUN W yMEHHE JICMCTBOBaTh B

COOTBCTCTBHH C MMPECaAJI0KCHHBIM aJiro-
PUTMOM;
Ymenune IJIaHUpPOBAaTb U OCYHICCTBJIATH

ACATCIIBHOCTb, HAIIPABJICHHYKO Ha PCIICHUC
3aaa4 UCCJIICA0BATCIIBCKOI'O XapaKTep.
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7. YpaBHeHUs ¢ OJIHOW nepeMeHHoM (38 u)

VYpaBHeHue c onxHOM nepeMeHHOH. KopeHb
ypaBHeHUs. (4) CBOWCTBA YHCIIOBBIX PABEHCTB.
(3) PaBHOCHIIBHOCTD ypaBHEHMIA. (1)

Jluneitnoe ypaBHenue.(3) Pemenue ypasHe-
HUH, CBOJAIIMXCS K TUHCHHBIM. (4)

KBamgpatHoe ypaBHeH#ue. (2) Hemnonaeie
KBajlpaTHeIe ypaBHeHUs.(2) Dopmyna KopHeit
KBaJIpaTHOTO ypaBHeHHs. (4) Teopema
Buera.(2) Pemenue ypaBHEHMIA, CBOASIIMXCS K
kBajapatHbeiM.(4) bukBagpatHoe ypaBHenue.(1)
IIpumepsl pelieHUss yYpaBHEHMM TPETbEHd U

YEeTBEPTOH  CTEMEHH  pa3joOKEHHEM  Ha
MHOXHTEJH. (2)

Pemenrie  1poOHO-pallMOHANIBHBIX — ypaBHE-
Huii.(4)

Pemienne TekcTOBBIX 3amad alreOpanvdecKuM
criocooom (6)
8. Cucremsl ypaBHeHmit (30 u)

VYpaBHeHHE ¢  JOByMs  IepeMeHHBIMHU.(2)
JIuneliHOe ypaBHEHHME C JBYMsS II€PEMEH-
HbIMU.(3) TlpuMmepsl pelieHus ypaBHCHUH B
LEIBIX YHciax.(2)

CucremMa ypaBHEHMH C JBYMsl II€pPEMEH-
HbIMH. (2) PaBHOCHIIBHOCTh CHCTEM YpaBHEHHH.
CucreMa IBYX JIMHEHHBIX YPaBHEHUI C IBYMs
MEPEMEHHBIMH; PEIICHHE IOJCTAHOBKON U
cnokenuem.(5)  Pemrenwe  cucreM  ABYX
YpPaBHCHHI, OTHO W3 KOTOPBIX JIMHEHHOE, a
apyroe BTopoil cremeHu. (2) Ilpumepsr

PacriosHaBaTth  JMHEiHBIE ¥ KBajJpaTHBIC
yYpaBHEHUSI, TIENTbIe U IPOOHBIC YpAaBHEHHS.
Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS, a
TaK)Xe YpaBHEHHUs, CBOSIINECS K HUM; PEIaTh
JIpOOHO-pallMOHATIbHBIC YPAaBHEHUS.
HccnenoBaTh KBaJpaTHBIE  ypaBHEHHS
JUCKPUMUHAHTY U KO3 UIIeHTaM.
Pemate TekcTOBBIE 3amauM anreOpanyecKuM
CIIOCOOOM:  HEpPEeXOOUTh  OT  CJIOBECHOU
(bopMyITHpPOBKH yCIIOBUS 3a71a4n K
anreOpanyecKkoil MOJENU IyTeM COCTaBJICHUS
YPaBHEHHSI; PELIaTh COCTaBICHHOE ypaBHEHHE;
MHTEPIPETHPOBATH PE3yNIbTaT

o

Onpenensite, SBISAETCS JIA Tapa YUCEI
peICHUCM OAaHHOI'0 YpaBHCHHA C JOBYMA
NEPEMEHHBIMH; TIPUBOJIUTH MTPUMEPHI PEIICHUS
YPaBHEHUH C ABYMs [IEPEMEHHBIMH.

Pemate 3amaum, anreOpanveckoil MOIETbIO
KOTOPBIX ABJIISACTCA YPaBHCHHUC C JIBYMA
MEPEeMEHHBIMH, HaXOAWTh IENble PeHICHHUS
nyrem nepedopa.

Pemath cuctemsl NByX ypaBHEHUH C AByMS
NEPEMCHHBIMH, YKa3aHHBIC B COACPIKAHUH.
Pemath TekcTOBBIE 3aauM anreOpanvdecKum

YMeHue - IpUMEHATh  MHIAYKTUBHBIE U
JEeTyKTUBHBIE CITIOCOOBI PaCCYKICHUM, BUIACTh
pas3iauYHbIE CTPATErUU PELICHUS 3a1a4.

[TepBoHavabHBIC TIPEICTABICHHS 00 UACIX U
0 METOJAax MAaTeMATHUKHU KaK YHHBEPCAIbHOM

A3bIKE HAayKd W TEXHHUKH, CPEICTBE
MOJICTUPOBAHUS SIBJICHUH U MPOLECCOB.
Bugerr  maTemaTHueckyro ~ 3ajady B

KOHTEKCTE MPOOJIEMHON CHUTYaIlMH B APYTUX
JUCITUTUINHAX, B OKPYXKAFOIICH KU3HH.
CaMOCTOATENbHO CTaBHUThH II€JIU, BHIOMPATH U
CO3/1aBaTh AJITOPUTMBI IS PEIICHUS YICOHBIX
MaTeMaTHYECKHUX MPoOIIeM.

Hcnonp3oBaTh QPyHKIMOHAIBHO-TpaduvecKue
IpeJICTaBICHUS IS pelieHus u
VCCJIEIOBAHUS YPABHEHUN U CUCTEM.

[lonumarp  CymIHOCTH  QJITOPUTMHUYECKHX

NpEeAIUCaHud W YMEHHME [JeWCTBOBAaThb B

COOTBETCTBUU c MPEI0KEHHBIM
aJITOPUTMOM.
Hcnonp3oBaTh MaTeMaTHYECKHE CpEICTBa

HarJsAHOCTU TpaUKK A7 MHTEPIIPETAIH,
apryMeHTalllN.
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peLICHUs] CUCTEM HEeJMHEHHbIX ypaBHeHuUH. (1)
PemreHre TeKCTOBBIX 3ajau anreOpanveckum
criocobom.(5)

JlekapToBbl ~ KOOpJMHATHI HAa  IJIOCKOCTH.
I'paduyeckass wHTEpHpeTAlMsl ypaBHEHHS C
JIBYMS TIEPEMEHHBIMH. (2)

I'paduk nuHEHHOrO YypaBHEHUS C JBYMS
MEPEMEHHBIMH, YTIOBOW KOA((HUITMEHT Tmpsi-
MOIf; YCJIOBHE TTAPaJIJICIbHOCTH MPSMBbIX. (2)
I'paduku mpocTedmux HETUHEHHBIX YypaBHE-
HUii (mapadosa, runep0oia, OKPYKHOCTS).(2)
I'paduyeckass  WHTEpHpeTalisi  CHCTEMBI
ypaBHEHWUIA C IByMsI IIepeMeHHbIMU (2)

9. HepasenctBa (20 u)

YucnoBble HEPaBEHCTBA U MX CBOMCTBA. (3)
HepasenctBO ¢ opHOW mnepeMmeHHON. PaBHO-
CHJIBHOCTh HEepaBeHCTB. (2) JIuneiinbie
HEpaBEHCTBA C  OJHOW  mepeMeHHOM.(4)
KBazapatusie HepaBeHCTBA. (7)

CucreMbl JIMHEHHBIX HEPABEHCTB C OJHOUN
nepeMeHHo¥(4)

10. 3aBucumocTy MeXy BeTMuuHamMu (15u)

3aBHCHUMOCTh MEX 1y BeauanHami. (1)

[IpeacraBnenue 3aBUCUMOCTEHN MEXTY

crnocoOOM:  MEPeXOJUTh  OT  CJIOBECHOH
bopMyITUpPOBKHU yCIOBUS 3a/1auun K
anreOpanyecKkoil MOJeN IyTeM COCTaBJICHUS
CHUCTEMBbl YPaBHEHMI{; pelIaTh COCTABIEHHYIO

CUCTEMY  ypaBHCHUH;  MHTEPIPETUPOBATH
pe3ynbTar.

Crpouth Trpaduku ypaBHEHMH C JBYMS
MIEPEMEHHBIMHU.

KoHcTpynpoBaTh 5KBUBAJICHTHBIE PEUYEBHIE BhI-
CKa3bIBaHUS C HCIOJIb30BaHHEM airedpanye-
CKOT'O ¥ T€OMETPUYECKOTO SI3BIKOB.

Pewmate u nuccneqoBaTh ypaBHEHHUS U CUCTEMBI
yYpaBHEHH Ha OCHOBE (DYHKIIMOHAJILHO-
rpaduyecKux MpeAcTaBIeHUN ypaBHEHHIA

DopMynHpoOBaATH CBOMCTBa YHCJIOBBIX
HEPABEHCTB, WJUTIOCTPUPOBATH nx Ha
KOOPJAMHATHOM MPsIMOH, JIOKa3bIBaTh
anreOpanvecku; MPUMEHSTh CBOMCTBA
HEPaBEHCTB MPU PEIICHUH 3a/aY.
Pacno3naBate  JuHEWHBIE W KBaJpaTHbIE
HEpPAaBEHCTBA.

Pemiate JMHEHHBIE HEPABEHCTBA, CHCTEMBI

JMHEWHBIX HEPABEHCTB.
Pemrate KBajpaTHBIE HEPAaBEHCTBA HAa OCHOBE
rpau4ecKux MpeCTaBIeHUI

CocTaBisTh bopMyIbL, BbIpa’Karolue
3aBUCUMOCTH MEX]ly BEJIMYMHAMU, BBIYUCIISATH

ITornmars CyYOIHOCTHU AITOPUTMHUYCCKHUX

IpPEeANUCAHUM W YMEHHE JCHCTBOBAaTh B

COOTBCTCTBHH C MMPpEAIOKCHHBIM
AJITOPUTMOM.
Hcrmonp30BaTh  MaTeMaTHYECKHE CcpeacTBa

HATJIIAHOCTU TpaduKy s UHTEpIpeTalu,
apryMeHTaluu.

YMeHue BUAETh MAaTEMAaTHUYECKYHO 3a7ady B
KOHTEKCTe MPOOJEeMHON CUTyalluu B JAPYTHX
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BeNMurHaMu B Bujae (Gopmyir.(2) Beruancienus
o popmynam.(1)

[Ipsimass nmpomopuMoOHaNbHAs — 3aBUCHUMOCTB!
3a/1aHNe dbopmyoi, koa(puimeHt
MPONOPLUUOHAIBHOCTH; CBOMCTBA. IIpumepsl

MIPSIMO TPOTTOPIIHOHAIBHBIX 3aBUCUMOCTEH. (4)
OOpaTtHasi TPOMOPIMOHATBHAS 3aBHCUMOCTD:
3aganne (Gopmynoi, kKodPPUIMEHT 0OpaTHON
MIPONOPLUUOHAIBHOCTH; cBoOWcTBa. IIpumepst
0OpaTHBIX MPOMOPIMOHATBHBIX 3aBUCHMOCTEH.
(4)

Pererne 3a7a4 Ha PSAMYIO
MPOMOPIMOHATBPHOCTE U OOPaTHYIO MpOIOp-
[IHOHAJIBHYIO 3aBHCUMOCTH (3)

11.Yucnossie pyHkmum (35u4)

[Monsatue ¢ynkumu. OONacTb onpeneneHus |
MHOXECTBO 3HaueHui QyHkiuu. CrocoOs
3amanus  QyHkimu. I'padpuk  Gyuakuuu. (4)
CgoiictBa (¢QyHKIMH, HUX OTOOpakeHHE Ha
rpaduke: Bo3pacTaHue U yObIBaHUE (PYHKIIHH,
Hynu (pyHKIMH, COXpaHEHHE 3HaKa. UTeHue u
nocTpoeHue rpaguxkoB GpyHkuui.(6)

[Ipumeps! rpavKOB 3aBUCUMOCTEN, OTpaKaro-
IIMX pealibHbIe Tporecchl. (1)

@OyHKIWK,  ONHUCHIBAIOIIUE  NOPAMYIO |
O0paTHYIO TPOTOPLUOHAIBHBIC 3aBUCHMOCTH,
ux rpa¢uku.(5)

Jluneitnas GpyHkuus, ee rpaduk u cBorcTsa.(4)

KBagpatnunas ¢dyHkuusa, ee rpaduk U
cBoiictBa.(7)
CreneHHble  (QYHKIUH C  HaTypaJbHBIMHU

nokaszaTensiMu 2 U 3, uX rpaduku U CBOMCTBA.

1o ¢popmyiam.

PacnoznaBate MPSAMYIO "
IIPONOPLMOHAIIBHBIE 3aBUCMOCTH.
Pematrh TekcToBble 3aJauuM Ha MPAMYIO H
00paTHYI0 NPONOPLUOHAIBHBIE 3aBHCHUMOCTH
(B TOM 4HuClE€ C KOHTEKCTOM M3 CMEKHBIX
JUCLUIUINH, U3 PEaJIbHON KU3HH)

o0paTHyIO

Beruucnate 3HaueHMs (QYHKIUHE, 3adaHHBIX
dbopmynamu (mpu HEO0OXOIMMOCTH
UCTOJb30BaTh  KAJBKYJATOP);  COCTaBIIATh
Ta0JIAIIBI 3HAYCHUH (YHKITHIH.

Crpoutb 1o TOukaM rpadukud (GYHKIUH.
OnuceiBaTh CBOICTBA (PYHKIIMM HAa OCHOBE €€
rpau4ecKoro npeacTaBIeHus.

MogenmupoBaTh ~ peajbHBIE  3aBHCHMOCTH
dopmynamu u rpaduxkamu. YurtaTh rpaduKu
peaJbHBIX 3aBUCHUMOCTEM.

Hcnonb30BaTh (PYHKUMOHAIBHYIO CHMBOJIUKY

Ui 3aIUCH  Pa3HOOOpa3HBIX  (PaKToOB,
CBSI3aHHBIX C PACCMaTPUBAEMBIMHU () YHKIIHSIMH,
oboramiasi  ONBIT  BBHIMOJIHEHUS  3HAKOBO-

CUMBOJIMYECKUX JehcTBU. CTPOUTH peyeBbIe
KOHCTPYKLIUU c UCITOJIb30BAHUEM
(G YHKIIMOHATHHOW TEPMHUHOIOTHH.

JUCHUIUIMHAX, B OKpYKalOLIEH KU3HU.
YMeHHe BBIIBUTATh TUIIOTE3BI TIPH PEIICHUHN
yueOHBIX 3a7a4, MOHMMATh HEOOXOIUMOCTh
HX TIPOBEPKH.

YMeHue - TpUMEHATh  WHAYKTHBHBIE U
JeTyKTUBHBIE CITIOCOOBI PacCYKICHHUH, BUIACTh
pa3JInuHbIe CTPATErUU PEIICHU 3a/1a4;

YMeHue caMOCTOSITEIbHO CTaBUTh LIEJH,
BI)I6I/IpaTI) N CO3JdaBaTb aJIrOpUTMbI IJIA
penieHus y4eOHBIX MaTeMaTH4eCKuX
npobJieM.

YMeHue BUAETh MaTeMaTHYeCKylo 3aJady B
KOHTEKCTe TPOOJEMHON CHTyalludl B JIPYTHX
JUCLUIUIMHAX, B OKPYXKAIOIIEH KU3HU.
CaMOCTOSITeTHHO CTaBUThH €M, BBIOMpATh U
CO3/1aBaTh AJITOPUTMBI JJIs1 PELICHUs] y4eOHbIX
MaTeMaTH4eCcKuX MpooIIeM.

[TnanupoBaTh U OCYIIECTBIATh ACSTEIBHOCTD,
HalpaBJIeHHYI0O  Ha  peIIeHHe  3a/ad
UCCIIEI0BATENBCKOTO XapakTepa.
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I'paduku pynkumit
y=vx y=3 y=[xl(@)

12. Yucnossle mocnenoBareabHOCTU. ApudMeTnieckas 1 reoMeTpuaeckas nporpeccuu (15 u)

[oHsATHE YHCIOBOM MOCIEIOBATEIBHOCTH.
3aaHie MOCIICA0BATEIFHOCTH PEKYPPEHTHOM
bopmyioii u hopmyItoit N-ro uieHa.(2)

ApudpmeTrnyeckasi U TeOMeTpHYECKas
MIPOTPECCHUMN. dopMyibl n-ro YJIeHa
apuMeTUIECKOn 31 reOMETPUYECKOU

NPOTPECcCHid, CyMMBbI NMEPBBIX N 4iICHOB. (7)
N300paxenne wieHOB apUPpMETHUECKOH U
reOMETPUYECKOU IIpOrpeccuit TOYKaMu
KOOPJIUHATHOHN 1iocKocTH.(2) JIuHeWHbI u
AKCIIOHEHITHABbHBIH poct.(1) CrnoxHbie
mporieHTsI (3)

Hcnonp30BaTh  KOMIIBIOTEPHBIE  IIPOIPaMMBbI
JUIsL TIOCTpOeHusi rpadukoB GYHKIUH, A
UCCJIEOBAHMsI TIOJIOKEHUS HAa KOOPAMHATHOM
IUIOCKOCTH TparKOB (PYHKIMIA B 3aBUCUMOCTH
OT 3HAYeHMHA KOA(PPHUIMEHTOB, BXOIAIIUX B
dbopmyiy.

Pacnio3HaBaTh BHIBI HU3y4aeMbIX (YHKIHUH.
[Toka3bIBaTh CXeMaTUYECKH TOJI0KEHUE Ha KO-
OpAMHATHOHN TUIOCKOCTH Tpa(UKOB M3ydaeMBbIX

GyHKIIMA B 3aBUCHMOCTH OT 3HAYCHHH
K03 PHUIIMEHTOB, BXOIAIINX B (POPMYIIBL.
Crpouts Tpadukn u3ydaeMbIX (QYHKIHH;

OIIMCHIBATh UX CBOWMCTBA

HpI/IMeHHTL HNHACKCHBIC 0603Ha‘IeHI/I${, CTPOUTH
PCUYCBLIC BBICKA3bIBAHUA C MCIIOJIb30BAHHUEM

TEPMHUHOJIOTHH, CBS3aHHOW C  IIOHATUEM
IIOCJIEOBATEIBHOCTH.

BbruncnsaTe  4neHsl  MOCIENOBATEIBHOCTEM,
3aJlaHHBIX  (GOpPMYJION M-r0 WieHa WIH
pPEKyppEeHTHOH (PopMyITOii.

YcranaBnuBaTh 3aKOHOMEPHOCTH B
IIOCTPOEHUU  IIOCIEAOBATEIBHOCTH,  €CIHU

W3BECTHBI IIEPBHIC HECKOJIBKO €€ WICHOB.
N300paxath 4iICHBI MOCIEI0BATEILHOCTH TOY-
KaMH Ha KOOPJMHATHOM TIOCKOCTH.
PacnosnaBatn apumMeTHUIeCcKyro 51
TEOMETPUYECKYI0 TIPOTPECCHH TIPH  Pa3HBIX
croco0ax 3aJaHusl.

BriBoauts Ha
paccyx AeHHI

OCHOBE
(bopmyIbI

JIOKa3aTeNIbHBIX
o0miero  ujeHa

ITornmars CYIIHOCTH AITOPUTMHUYCCKHUX

IpPEeANUCAHUM W YMEHHE JCHCTBOBAaTh B

COOTBCTCTBHH C MMPpEAIOKCHHBIM
AJITOPUTMOM.
BI/I,I[eTB MAaTCMAaTHYCCKYIO 3a1auy B

KOHTEKCTEe MpPOOJEMHOM CUTyallud B JIPYTUX
JUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU.
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13. .OnucarenpHas ctatuctuka (10 u)

[pencraBieHne AaHHBIX B BUjE TaOJHIL,
auarpamm,  rpagukos.(1) CrydaiiHas
U3MEeHYNBOCTh. CTAaTUCTHYCCKHE
XapakTepUCTHKH Habopa aHHBIX: CpeaHee
apudmMeTnUecKoe, MeaunaHa, HauOOJbIIEEe U
HaWMEHbIIICE  3HAYCHMSA,  pa3Max. (8)
Ipencrapierre 0 BHIOOPOUHOM HCCIICTOBAHIN

1)

apudmMeTHuecKoi u re€OMETPUYECKON

nporpeccuif, CyMMbl TEPBBIX J  YJICHOB
apudmMeTHIecKoit u re€OMETPUYECKON
porpeccuit; pemars 3aa4n c

UCTIOJIb30BaHUEM ITHX (POPMYIL.
PaccmarpuBaTh mpuMepbl U3 peaqbHOU KU3HU,
WITIOCTPUPYIOIINE U3MEHEHUE B apu(pMeTnie-
CKOM TIpOTrpeccuu, B TEOMETPUUYECKOM TTporpec-
cuuy; n300paxkaTh COOTBETCTBYIOILINE
3aBUCUMOCTH TpadUuecKH.

Pematn 3ala4r Ha CJIOXKXHBIC IMPOLUCHTLI, B TOM
quclie 3aJayd M3 peajbHOM MpakTUKu (¢
HCIIOJIb30BAHUEM KaJIbKYJISITOPA)

W3pnexkare wHGOpMANMIO W3 TAOIHMIl W
qUarpamMM,  BBIMOJHITH ~ BBIYUCICHUS 110
TaOJINYHBIM JTAHHBIM. Onpenensite o

JuarpaMMaM  HauOOJbIIME W HauMEHbIINE
JTaHHBIEC, CPABHUBATH BEJTMYUHBI.

[IpencraBnsaTe MHGOpMaNMIO B BUAE TaOIMII,
CTONOYATBIX M KPYTOBBIX JAHMAarpaMM, B TOM
YHCJIEe ¢ IOMOIIBIO KOMITBIOTEPHBIX MPOTPAMM.
[lpuBONUTH TPUMEpPHI YHCIIOBBIX JTaHHBIX
(uena, poct, BpeMs Ha JOpory u T. 1.),
HaXOJIUTh CpeaHee apu(MEeTHYecKoe, pa3max
YHCIIOBBIX HA0OPOB.

[TpuBoauTh coJiepKaTeIbHbIE MIpUMEPbI
UCIIOJIb30BAHUSA ~ CPEOHUX JJIsl  ONMCAHUS
JaHHBIX  (YpOBEHb  BOJIBI B  BOJOEME,

CIIOPTUBHBIC ITOKA3aTCJIN, OIIPCACIICHUC T'PAHUILL
KJIIMMAaTHYECKUX 30H)

IToHuMaTh M HCIOJIB30BAaTh MATEMATHYECKHUE
cpencTBa HATIJISIHOCTH
TaOJMIBI,  CXEMBI)  JUIA
WHTEPIIPETAINH, aPTyMECHTAIIHH.

(nuarpaMmel,
WUIIOCTPALWH,
Bunerp  MareMaTHuyecKyro 3aja4yy B
KOHTEKCTe MpOOJEeMHON CUTyaluu B JAPYTHX

JUCHUIIIIMHAX, B Opr)KaIOIJ_[eﬁ KU3HHU.
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14. Cnyyaiinble COOBITUS U BEPOSATHOCTH (15 u)

[lonsiTHE O CITy4aliHOM OIIBITE U CIIy4YalHOM
cobpITum. YacToTa ciaydaiiHoro coositust.(2)
CTaTUCTHUYECKHIA MTOIXO0]T K MTOHITHIO
BeposaTHOCTH.(2) BepostHocTh
IIPOTUBOIMOJIOKHBIX COOBITUH. JloCTOBEpHBIE
1 HEBO3MOJKHBIE COOBITHSL. (6)
PaBHOBO3MOXKHOCTB coObITHH. Kitaccuueckoe
orpesieseHne BeposTHOCTH (5)

15. DnemenThl KOMOMHATOPUKH (10 u)

Pemenne kKOMOMHATOPHBIX 3afau mepedo-
poMm BapuanToB.(6) KomOuHaTopHOE MpaBHIIO
ymHOxeHus.(2) IlepecranoBku u akropuan

)

[IpoBOaUTH cily4ailHble IKCHEPUMEHTHI, B TOM

YHUCIIE c IIOMOILIBIO KOMIIBIOTEPHOTO
MOJEJIIMPOBAHNUS, HUHTEPIPETUPOBATh UX PE3YJIb-
TaTbl.  BblYMCIATE  4acTOTy  Cly4ailHOro

COOBITHSI; OLIEHUBATh BEPOSITHOCTH C MOMOUIBIO
4aCTOTBI, IOJYYEHHON ONBITHBIM ITyTEM.

Pemate 3amaum Ha HaXOXAEHUE BEPOSTHOCTEU
COOBITHIA.

[TpuBoauTH TpUMeEpHI CIy4YailHBIX COOBITHH, B
YaCTHOCTH  JIOCTOBEPHBIX M  HEBO3MOXHBIX
COOBITHIA, MaJIOBEPOSTHBIX COOBITUH.

IIpuBoauTh NpPUMEpPHI PaBHOBEPOSITHBIX
COOBITUH
Bommonuate  mepebop  BceX  BO3MOXKHBIX

BapUAHTOB JUIA IepecueTa OOBEKTOB HIIU
KOMOMHAIIHH.

[TpumeHsTH MIPABHIIO KOMOMHATOPHOTO
YMHOKEHUS JUIsI PEIICHUS 3a/1ad Ha HaXO0XKIIe-

Bugerr  mMaTemaTMueckyr — 3ajady B
KOHTEKCTe MPOOJIEMHOM CHUTyalluu B JIPYTHX
JUCLUIUIMHAX, B OKPYXAIOIIEH KU3HHU.

YMeHue BBIBUTATh THIIOTE3bI MPHU PEIICHUN
yueOHBIX 3a7a4, MOHMMATh HEOOXOIUMOCTh
UX MPOBEPKH.

IlonuMaTte U KCHONB30BATh MAaTEMATUYECKUE
CpEACTBA HATJIAAHOCTH CXEMBI I HILIFOCTpa-
LIUU, UHTEPIPETALUN
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16. MuoxecTBa. DIeMEHTHI JOTHKH (5 )

MHOKeCTBO, JJIEMEHT MHOKECTBA. 3a/laHKe
MHOXKECTB HEPECUYHCIICHUEM  DJIEMEHTOB,
XapaKTePUCTHYECKUM cBoricTBoM. (1)
CranpmapTHble 0003HaYeHHs YHCIIOBBIX
MHOXeCTB. [lycToe MHOXECTBO H  €ro
obo3nauenue. [logmHOKecTBO. OOBEIUHCHHE
M TEePeceueHWe  MHOXECTB,  pa3HOCTb
MHOkKeCTB. (1)

Nnnroctpanms OTHOIIIEHUN MEXIY
MHOXKECTBAMH C MOMOILIBIO AMArpamm Diiiepa
— Benna.(1)

[ToHsITHS O PaBHOCHIIBHOCTH, CIICIOBAHUH,
yrnoTpeOJieHHe JIOTHYSCKUX CBSI30K €Cl  TO,
6 MoM u moavko mom ciayyae. Jlorndeckue
cBsI3KU u, unu(2)

Peszeps -10u

HUE Ynciia 00BEKTOB MM KOMOMHAIMH (araro-
HAJIW MHOTOYTOJIbHUKA, PYKOIOXKATHS, YHCIIO
KOJIOB, IIH(POB, MapoJiel U T. 1. ).
Pacrio3naBath 3a/auM Ha OMNpejeiicHUue YHcia
MEPECTAHOBOK M BBIMOJHATh COOTBETCTBYIO-
M€ BBIYHCIICHUSI.

Pemmath 3a7a4n Ha BRIYHCIICHUE BEPOSITHOCTH C
MIPUMEHEHUEM KOMOMHATOPUKH

IIpuBoauTh IIPUMEPBI KOHEYHBIX u
OCCKOHEYHBIX MHOYECTB. Haxoxutb
Oo0beMHEHNE U TIEPecedeHHE MHOMKECTB.
[IpuBoIUTH HpUMEPBI HECJIOKHBIX
KIaccuuKaruii.

Hcnone30BaTh  TEOPETUKO-MHOXKECTBEHHYIO

CHUMBOJIMKY U S3BIK U PEIICHUH 3a]1a4 B X0
W3YYEHHUs Pa3IM4YHBIX pa3/ieloB Kypca.
WnmoctpupoBaTh MaTEMaTHUECKHUE MOHATHS U
yTBEpKAEHUS npuMepamu. Mcnons3oBaTts npu-
Mepbl U KOHTPIPUMEPHI B apT'yMEHTALIUU.
KoHncTpynpoBaTh MaTEMaTHYECKHUE
IIPEIJIOKEHUS C IOMOIIBIO CBS30K eciu mo, 8
MoOM U MONbKO MOM clyyae, JOTMYECKHX
CBA3OK U, UIU

ITonnmaTe ¥ UCHOJB30BaTh MaTEMaTHUUYECKHE

CpencTBa HATISITHOCTH
TaOJMIBI,  CXEMBI)  JUIA
WHTEPIIPETAINH, aPTyMECHTAIIHH.

(Irarpammsi,

WIUIIOCTpalnu,
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Paznen «I'eomerpusi»
1. Ilpstmble u yrusl (20u4)

Touka, mpsmas, miaockocTb. OTpe3ok, Jyd.
VYroa. Ilpsmoil yrosa, ocTpelii U TyHOM YIUIBL,

pa3BepHyThIi  yroi.(2)
CMEXXHBIE yribl. buccekrpuca yria u ee

Beprukanbabsie u

CBOMCTBO.(3) CeoiicTBa  yIJIOB  C
napauleIbHBIMH W TIEPICHIUKYISPHBIME
cropoHamu.(2) BsaumHOe  pacrooKCHHE

OpsAMBIX Ha IMJIOCKOCTH: MapaJJICIIBHBIC U

(4)

TeopeMsl 0

nepeceKaronecs
[lepnieHAUKyNSpHBIE TPSMBIE.
HEePIEHANKYIAPHOCTH

IIpsIMBIE.

MapauieIbHOCTH |
npsMbIX. [leprneHauKyasip W HaKJIOHHAs K
MPSIMOM.
otpe3ky.(7)

CepenvHHBI NEPHNEHAUKYISP K

CBoiicTBa OMCCEKTPHUCHI yrila U CEPeIUHHOTO
MEPIEHANKYIIAPa K OTpe3Ky.(2)

2.TpeyronpHuku (654.)

TpeyrospHUKY. [IpssmoyrosnbHbIE,
OCTPOYTOJIbHBIE u TYNOYTOJIbHbIE
TpeyroapHuKHu. (2) Beicora, Memuana,

OuCCeKTpHUCca, CPEeIHssS JMHUS TPEYrOJbHUKA.
(4) PaBHOOeApeHHBIC ¥ PaBHOCTOPOHHHE
TPEYrOJbHUKH,  CBOMCTBA M  MPU3HAKH
paBHOOEIPEHHOTO TPEyrojbHuKa.(8)
[lpu3Haku paBEHCTBAa TPEYroJIbHUKOB. (4)

DopMyIMpOBaTh U JOKa3bIBaTh TEOPEMBI, BEIPAXKAIOLINE
CBOMCTBA BEPTUKAJIBHBIX U CMEXHBIX YIJIOB, CBOWCTBA U
IIPU3HAKU MAPAJUIENIBHBIX IPSAMBIX, O €IMHCTBEHHOCTHU
NEPHEHIUKYIIAPA K NIPSMOM, CBOMCTBE NEPIEHIUKYIISIPA
U HaKJIOHHOM, CBOWCTBaX OHCCEKTPUCHI
CEPEIMHHOrO NEPIEHANKYISPA K OTPE3KY.

Pemrate 3amaum Ha IMOCTPOCHUEC, O0Ka3aTCJIbCTBO H

yrina u

BBIYHCJICHUS. BBII[CJIHTB B YCJIOBHH 3aa4u YCJIIOBHUC U
3aKkiroueHre. Onupasch Ha yCIOBHE 3aJa4l, IPOBOJIUTH
HEOOXOTUMBIE JIOKa3aTelIbHbIE paccyX1eHus.
ConocTaBisiTh MOJYYEHHBIH pPE3yJabTaT C YCIOBHEM

3a7a4H.

@dopMynHpoOBaTh  ONPEACNICHUS  MPSIMOYTOJIbHOIO,
OCTPOYTOJIBHOTO, TYIMOYTOJIBHOTO, pPaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; BBICOTBI, MEIHAHBI,

OMCCEKTPUCHI,  CpelHEHl  JIMHUM  TPEYroJbHUKA;
pacrno3HaBaTb M H300pakaTh HX Ha 4YepTexax U
pHUCYHKaX.

@opMyIHpOBaTh ONPEIEICHUE PABHBIX TPEYrOJbHUKOB.
®opMyIUpoBaTh U JI0Ka3bIBaTh TEOPEMBI O NPU3HAKAX

YMeTh HaxoguThb B  pa3iIM4YHbIX
HMCTOYHHMKAX uH(pOopMalLnIo,
HE00X0IUMYIO JUISt pelieHus
MaTeMaTUYeCKUX  mpodiieM, H

IpCaACTaBIIATh €C B MOHSATHOM

¢dbopMe, MOHUMATH U HCIOJIB30BAThH

MaTEMaTHYCCKUC cpeacTtBa

HarIagHOCTH (uepTexn) s

WJUTFOCTPALUHU, UHTEPIIPETALIUU.

YMGHI/IC BBIIBUTATh THUIIOTC3HI HpI/I
peﬂleHI/II/I y‘-Ie6HLIX 3aaa4, IOHUMAaThb
HEO0OXOAMMOCTh UX TTPOBEPKH.
yMCHI/Ie HpI/IMCHSITB I/IH,Z[yKTI/IBHLIG nu
JIeTyKTUBHBIE CIIOCOOBI
pacCy)KI€HUN, BUACTb PA3IUYHbIC
CTpaTeTuH pelieHus 3a1a4.

YMeHHe CcaMOCTOSTECILHO CTaBUTh
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[Mpu3naku paBeHCTBA PSMOYTOJIBHBIX
TpeyronbHuKoB.(4) HepaBeHCTBO Tpeyrob-
HHKa.(2) COOTHOILICHUS] MKy CTOPOHAMHU U
yriamu tpeyronbHuka.(2) Cymma yriioB Tpe-
yroibHuKa.(2) BHemrHue yriiel TpeyroibHHKA,
TEOpeMa O BHEIIHEM yriie TpeyroibHuka. (3)
Teopema ®aneca. (2) [logobue TpeyroiabHU-
KoB; Kod(hdumuent momodusa. IlpuzHaku
noJ00Hs TPEYTroJIbHUKOB. (8)

Teopema Iludaropa.(3) Cunyc, KOCHHYC,
TaHTEHC, KOTAaHT€HC OCTpOTO yria
PSIMOYTOJIBHOTO TPEYroJjbHUKA U YrioB oT 0
no 180°; mpuBenenue k octpomy yriy. (5)
PerieHre npsAMOYroJbHBIX TPEYTOJBHUKOB. (3)
OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
@dopMyIbl, CBS3BIBAIOIINE CHHYC, KOCHHYC,
TAHT€HC, KOTAHTEHC OJHOTO W TOTO JKE YIJa.
(3) PemieHne  TpeyroJbHUKOB:  TeopeMma
KOCHHYCOB U Teopema cuHycoB.(6)
3ameuaTesbHbIE TOYKH TPEYrOJbHUKA: TOYKH

NEpECCUCHUA CCPCAMHHBIX MCPIICHAUKYJIAPOB,
OuccekTpuc,
npoposnkeHuii (4)

MEOHuaH, BBICOT n ux

PaBEHCTBA TPEYTOJIbHUKOB.

OOBACHATh U WUTIOCTPUPOBATH HEPABEHCTBO TPEYTOJIb-
HUKa.

@opMyIUPOBATH U JOKA3bIBATh TEOPEMBI O CBOMCTBAX U
MpU3HAKAX paBHOOEIPEHHOTO TPEYTOJIbHUKA,
COOTHOIIEHUSIX  MEXIYy CTOpOHAMU U YIVIAMH
TPEYroJIbHUKA, CYMME YIJIOB TPEYrOoJIbHUKA, BHEUTHEM
yIJie TPEYroJIbHUKA, O CPEHEN JTMHUHU TPEYTOJIbHUKA.
dopMynupoBaTh onpeJieneHne M0TI00HBIX
TPEYrOJIbHUKOB.

dopMynHpoBaTh U JOKA3bIBaTh TEOPEMBI O MPU3HAKAX
mo100us TPEYroJbHUKOB, Teopemy Daneca.
®opMynupoBaTh OMNPENENCHUS W  WIUIIOCTPUPOBATh
MOHATUS CHHYCA, KOCHHYCAa, TaHI€HCa M KOTaHI€HCa
OCTPOro  yrjia  HOPSIMOYTOJIBHOTO  TPEYroJbHUKA.
BreiBonuth Qopmynel, BbIpakaromue (QYHKIUHA Yriia
MPSIMOYTOJIBHOTO TPEYroJIbHMKA Yepe3 €ro CTOPOHBHI.
dopmynHpoBaTh U T0Ka3bBaTh Teopemy [Tudaropa.
dopMynupoBaTh OMPENENICHUs CHUHYCa, KOCHHYCA,
TaHreHca, KotanreHca yrioB ot 0 go 180°.

BeiBouTh (hOpMYyIIBI, BRIpaKatOIIHe (GYHKIIUH YTIIOB OT
0 mo 180° yepe3 PyHKLNHU OCTPHIX YIIIOB.
DopMynHpOBaTH " Pa3bICHATH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. 110 3HaUeHusIM 01HOM
TPUTOHOMETPUYECKON  (PYHKIIMKM  yrjla  BBIUMCIATH
3HAUEHUS APYTUX TPUTOHOMETPUUECKUX (DYHKIIUI 3TOrO
yria.

®opMynupoBaTh U JIOKAa3bIBaTh TEOPEMbI CHHYCOB H
KOCHHYCOB.

dopMynupoBaTh M JOKa3bIBaThb TEOPEMbI O TOYKAX
repeceyeHust CepeaNHHBIX MIEPIIEHUKYIISIPOB,
OUMCCEKTpHUC, MEIMAaH, BBICOT WU MX MPOJOIKEHUH.
HccnenoBath CBOWCTBAa TPEYroJibHUKA C IOMOILBIO
KOMITbIOTEPHBIX IPOrPAMM.

1IeJId, BBIOMpATh M CO37aBaTh alro-
PUTMBI  JUIsI  peleHHs] Yy4eOHBIX
MaTeMaTHYECKUX Mpooem.

YMeHue IIJIJAHUPOBATH "
OCYIIECTBIISATh JIeSATENbHOCTD,
HalpaBICHHYIO Ha peIIeHue 3ajad
UCCIIEI0BATEILCKOrO XapaKTepa.
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3. YetbipéxyronbHuku (20u)

YeThIpexyrojbHUK.
TEOpPEMBbl O CBOMCTBaX CTOPOH,
JIMaroHajed  mapajuiesiorpamma
npu3Hakw.(9)

[IpsamoyronsHuK, TEopeMa o
JHaroHajel mpsMoyrojibHuKa.(3)

[Tapautenorpamm,

JIJIOB H
U ero

paBEHCTBE

Pom0, Teopema o cBoicTBe quaronaiei.(2)

Ksazpar.(2)
Tpaneuusi, cpeaHsis JUHUS
paBHOOepeHHas Tpanenus (4)

Tpaneiuu;

Pematsn 3ala9Y1 Ha TIMOCTPOCHHUC, HOOKA3ATCIBCTBO U
BBIYHCJICHUA. BI:I)]CJ'ISITB B YCJIOBHWH 3aJadd YCJIOBUEC U
3aKJIFOYCHHC.

MO,Z[CJ'II/IpOBaTB yCJIOBHUE 3ada4u C IIOMOIIBIKO YC€PTECIKa
WJIN pUCYHKA, ITPOBOAUTE JOIMMOJTHUTCIIBHBIC ITOCTPOCHUA
B XOI€ PpPCUICHUA. Ormpas[cr, Ha JaHHBIC YCJIOBUA
3aJla4yu, IMPOBOJUTDH HCOGXOI[I/IMLIG PACCYXKIACHUS.

HNutepnpetupoBaTh  MOJYYEHHBIN
COIIOCTABJISITh €r0 C YCJIOBUEM 3aJ1auil

pe3ynbrarT  H

@opMyIMpoOBaTh  ONpENEIeHUs  Iapajienorpamma,
IpsMOYroJbHMKA,  KBajapaTa, pomOa,  Tpameuuu,
paBHOOEIPEHHOM U IPSIMOYTOJBbHOM Tpanenuu, CpeaHeit
JUHUM TpallelyM; pacro3HaBaTh U U300pakaThb MX Ha
YepTeKax U pUCYHKaX.

DopMynMpoOBaTh U T0OKA3bIBATh TEOPEMBI O CBOMCTBAX U

IIpU3HaKax  [apauiejgorpaMma,  IpSAMOYIOJbHUKA,
KBaJpara, poM0a, TpaneruH.
HccnenoBath  CBOMCTBA  YETBIPEXYT'OJBHUKOB €

MTOMOUIBI0 KOMIIBIOTEPHBIX IPOTPAMM.
Pemare 3amauM Ha IOCTPOCHHE, [OKA3aTENbCTBO H
BBIUKCJICHUS. MonenupoBaTe yCJIOBHE 3aJadd ¢
IIOMOIBIO  YepTeXa WIM  PUCYHKA, IPOBOJUTH
JOTIOJIHUTEbHBIE IIOCTPOCHUS B XOJ€ PELICHHUS.
Bbinensate Ha ueprexke KOHPUrypauuu, HeoOXoIuMbIe
IUIs  TIPOBEJEHHMS OOOCHOBAaHUM JIOTMYECKHX LIaroB
pemenus.

HNurepnpetupoBaTh  IMOJYYEHHBIN
COIIOCTABJIATH €r0 € YCIOBHEM 3a1a4U

pe3ynpTaT |

YMeHue BBIIBUTaTh TUIIOTE3bI MPU
peleHnH y4eOHbIX 3aj1a4, TOHUMATh
HEO0OXOJUMOCTb UX ITPOBEPKH.
YMeHne NIpUMEHSTh HHAYKTHBHBIC U
JeAYKTUBHEIC CIIOCOOBI
pacCcyKICHHUH, BHJAETh pPa3IHYHBIC
CTpaTEeTUH pEIIeHUs 3a/a4.

YMeHHe CaMOCTOSITENIbHO CTaBHUTh
eny, BBIOMpAaTh M CO3/aBaTh
QITOPUTMBI JIJISI PEIICHUS Y4eOHBIX
MaTeMaTUYECKUX MPOOIIEeM.

Ymenue TUTAHUPOBATh u
OCYILIECTBIISITh NEeSITeNbHOCTB,
HalpaBJICHHYI0O Ha pelleHue 3ajay
HCCIIEIOBATEILCKOTO XapaKTepa.
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4. MuoroyronsHukH (10u)

MHOrOoyrojapHuK. Beimykiieie
MHOTOYTOJIbHUKH. [IpaBUIIbHBIE MHOTOYTOJIb-
Huku.(4) Teopema 0 cymMMe YIJI0B BBITYKJIOTO
MHoroyroibsHuKa.(3) Teopema o cymmMme BHeII-
HHUX YIJIOB BBITYKJIOTO MHOTOYroibHHKA (3)

5. OKpyXKHOCTb U KpyT (20u)

OkpyxHocth W Kpyr. Llentp, pannyc,
nuametp. Jyra, xopna. Cektop, cerment. (1)
LlenTpanbHbIi, BIHUCAHHBIM yroy, BEJIWYHMHA
BIMCAHHOTO YTia. B3aumHOEe pacroyiokeHue
TPSIMOiA U OKPYKHOCTH, JIBYX
okpyxkHocteit.(6) KacarenbHas u cekymas K
OKPY>XHOCTH, X cBoiicTBa.(1)

BrmcanHble W ONMUCaHHBIE  MHOTOYTOJIb-
HUKH.(2) OKpY)KHOCTb, BIIUCAaHHAas B
TPEYTrOJBbHUK, W OKPYXKHOCTb, OIIMCaHHAs
OKOJIO TpeyrojbHHUKA. TeopeMbl O CyIIecTBO-
BaHUU OKPYKHOCTH, BITMCAHHOM B
TPEYTOJIbHUK, M OKPYXKHOCTH, OIMCAHHOU

PacrioznaBaTh ~ MHOTOYrOJbHUKH,  (OpPMYIUPOBATH
OIIpEIEJIEHUE U IIPUBOJIUTH IIPUMEPBI
MHOTOYTOJIbHUKOB.

DopMyIMpPOBATH U IOKA3bIBATh TEOPEMY O CYMME YIJIOB
BBIITYKJIOTO MHOTOYTOJIbBHUKA.

HccnenoBate CBOMCTBA MHOTOYTI'OJIBHUKOB C MOMOIIBIO
KOMIIBIOTEPHBIX MPOTPAMM.

Pemrate 3agaun Ha TOKA3aTEIBCTBO U BEIYUCICHUS.
MogaenupoBaTh yCJIOBHE 3aJadyd C MOMOIIBIO YepTexa
WJIA PUCYHKA, TPOBOJAUTH JIOMOJIHUTEIbHBIE TOCTPOCHUS
B XOJI€ PEIICHUS.

HNHTepnpeTpoBaTh MOJNYYECHHBIA pe3yJabTaT M COINOC-
TaBJISITh €r0 C YCJIOBUEM 3aJ1auu

DopMyIMpOBaTh ONPEIEICHUS MOHATHH, CBSI3aHHBIX C
OKPY’KHOCTBIO, HCHTPAJIBHOTO HW BIIMCAHHOI'O YIJIOB,
CeKyllledl M KacaTelbHOM K OKPYXXHOCTH, YIJIOB,
CBSA3aHHBIX C OKPYKHOCTBIO.

DopMynMpoBaTh U JOKa3bIBaTh TEOPEMBI O BIMCAHHBIX
yriax, yrilax, CBI3aHHBIX C OKPYKHOCTBIO.

N300paxkaTh, pacro3HaBaTb W OIUCHIBaTh B3aUMHOE
PaCIIOIOKEHUE IPSIMOM U OKPYKHOCTH.

N3o0paxxatb u  GOpMYIHPOBAaTH  OIpEACIICHUS
BIIUCAHHBIX M  ONHMCAHHBIX MHOTOYTOJBHUKOB U
TPEYT OJIbHUKOB;

OKPY’XKHOCTH,  BIIUCAaHHOM B  TpPEyrojbHUK, U

OKPY’KHOCTH, OIIMCAaHHOM OKOJIO TPCYroJIbHUKA.

YMeHue BBIIBUTATh THUIIOTE3BI MPHU
pelieHnn yueOHbIX 3a7a4, TOHUMATh
HEO0OXOAMMOCTh UX TTPOBEPKH.
YMeHue npuMeHsATh HHAYKTUBHbBIE U
JIeTyKTUBHBIE CIIOCOOBI
pacCyXIeHHI, BHAETh PpPA3TUYHBIC
CTpaTeTHH pEeIIeHus 3a/1ad.

YMeHHe CaMOCTOSTEIIPHO CTaBUTh
1eau, BBIOMpaTh H  CO3/1aBaTh
QITOPUTMBI ISl PEIICHUS y4eOHBIX
MaTeMaTHYECKHUX MPOOIIeM.

YMeHue IJIAHUPOBATH 51
OCYIIECTBIISATh JIeITEIbHOCTD,
HaIpaBJICHHYI0 Ha pEIICHHE 3a/a4
HCCIIEIOBATENILCKOTO XapaKkTepa.

YMeHHe BBIJIBUTaTh TUIIOTE3bl MPHU
pelieHnn yueOHbIX 3aa4, TOHUMATh
HEOOXOJIUMOCTDb UX MPOBEPKH.
YMeHne npuMeHsITh UHAYKTHUBHBIE U
JIeTyKTUBHBIE CIocoObI
pacCyXIeHHI, BHAETh pPA3TUUYHBIC
CTpaTeruy peuieHus 3aaay.

YMeHue camMoCTOSITETbHO CTaBUTH
enu, BBIOUpATH ©  CO3/AaBaTh
AJTOPUTMBI I PEIICHUs YYSOHBIX
MaTeMaTHYECKUX MPoOIIeM.

YMenue IIJIJAHUPOBATH "
OCYILIECTBIISATh NEeSATETbHOCTD,
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OKOJIO TpeyrojibHUKa.(4)

BroicanHble W OMMCaHHBIE  OKPY)KHOCTH
NPaBUIILHOTO MHOTOYTOJIbHUKA. (2)
@dopmynbl IS BBIYMCIICHUS
NPaBUILHOTO ~ MHOTOYT'OJIBHUKA;
OKPY’KHOCTH, BIIUCAaHHOHW B  MPaBUIbHBIN
MHOTOYTOJIbHHK;, ~ paJnyca  OKpPYKHOCTH,
ONMCAaHHOM OKOJIO MPAaBWJIBHOIO  MHOTO-
yrojpHuKa (4)

CTOPOHBI
panuyca

®opMynupoBaTh U JOKa3bIBaTh TEOPEMBI O BIUCAHHOM
U ONHCAaHHOM  OKPYXHOCTSAX  TpEyrojbHHKa U
MHOT'OYTOJIbHUKA.

HccnenoBath cBoicTBa KOH(MUrypanui, CBS3aHHBIX C
OKPY’KHOCTBIO, C TIOMOIIIbI0 KOMITBIOTEPHBIX MPOTrpamMM.
Pemate 3amauM Ha MOCTPOEHME, JOKA3aTeIbCTBO U
BBIYUCJICHUS.

MogenupoBaTh YCIOBHE 3a7audl C IOMOLIbIO YepTexka
WINA PUCYHKA, IPOBOJAUTH JOTOTHUTEIbHBIE TOCTPOCHUS
B XO/I€ PELLICHMS.

Beiensate Ha yepTexke KOHPHUTypamuu, HeoOXOIMMbIe
IUIs TIPOBEJNEHHS OOOCHOBAHUHM JIOTMYECKUX IIaroB
pelieHusl.

HNutepnpetupoBaTh  MOJY4YEHHBIN
COIOCTABJISITh €r0 C YCIOBUEM 3a/1au

pesynbrar  H

6 I'eomeTpuueckue npeodpazoBanus (10u)

IMonsstue o pasenctBe ¢uryp. [lonsTre
JBUKEHUSA: oceBas u LEHTpaJbHAs
CHUMMETPUH, napa’suieIbHbII IIEPEHOC,

moBopoT.(8) IlousTHe o momobuu Guryp u
roMoTeTu (2)

7. TlocTpoeHus: ¢ TOMOLIBIO IUPKYJIIS U

[locTpoeHns ¢ MOMOILIBIO HUPKYIISL U JIMHEUKH.
OcHOBHBIE 3aJjaud Ha IOCTPOCHHUE: JACICHHE
OTpe3Ka ITOI0JIaM; IIOCTPOCHHUE YIila, PaBHOTO
JAHHOMY; ITOCTPOEHHE TPEYroJbHHUKA MO TPEM

OOBSACHATP M WUIIOCTPUPOBATH TOHATHA pPaBEHCTBA
¢uryp, momobus. CTpouTh paBHBIE U CHUMMETPHUYHBIC
Gurypbl, BBINOJHATH MAPAUICTBHBIA MEPEHOC |
MTOBOPOT.

WUccnenoBate CcBOMCTBaA
KOMITHIOTEPHBIX TTPOTPAMM.
BBIHOHHHTB HpO@KTBI 10 TEeMaM
npeoOpa3oBaHUi Ha MIIOCKOCTH

IBIDKCHUNM ¢  IOMOIIBIO

TCOMETPUUCCKHUX

JUHEUKH (Ju)

Pemate 3amaun Ha OCTPOEHUE C TOMOUIBIO LIUPKYJIS U
JIAHENKH.
Haxomute yciioBus CyliecTBOBaHMUS PELICHMS, BBINOJI-

HATHb IMOCTPOCHUC TOYCK, HCO6XO)II/IMI)IX JUIA

HaIllpaBJICHHYKO Ha PCHICHUC 3aaay
HCCICO0BATCIILCKOI'O XapaKTepa.

YMeHue IJIJAHUPOBATh u
OCYILECTBIIATh JeSITENIbHOCTb,
HAIpaBICHHYIO Ha pEIIeHUE 3anad
HCCIIEI0BATENILCKOTO XapaKkTepa.

YMeHue BHIETh MAaTEMaTHYECKYIO
3a7a4yy B KOHTEKCTE MpoOIeMHON
CUTyallU! B IPYrMX JUCUUIUINHAX, B
OKPY’KaroIleH KU3HU.
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CTOPOHaM; IIOCTPOCHHME NEPNEHIUKYIIpa K
IpsIMOM; TIOCTpPOEHHE OHCCEKTPUCHI  YIIa;
JeTICHE OTpe3Ka Ha 71 paBHBIX yactel (5)

MOCTPOEHHSI HCKOMO (pUTypBHI.

Jloka3bIBaTh, 4YTO MOCTpOEHHas (Urypa yJI0BIETBOPSIET
YCIIOBUSIM 3aJjau (ONpeAessTh YUCIO PelIeHUH 3aJauu
MIPU Ka>kJIOM BO3MOYKHOM BBIOOPE JTAHHBIX )

8. H3mepeHne reoMeTpuYeCcKUX BEIUYHH (25u)

Jmuna otpeska. JlimHa nmomanou. Ilepumerp
MHOTOYroJibHHKa. (1)

Paccrosnue oT Touku 10 npsaMon. Paccrosnue
MEXKy apajuieIbHBIMU TIPAMBIMU. (4)

JnvHa OKpPYXHOCTH, YHCIO JI; JJMHA JyTU
OKpYKHOCTH.(2)

I'pagycHas Mepa yria, COOTBETCTBHE MEXIY
BEJIMYMHON [EHTPAJIBHOIO YIJIa W JJIMHOU
JYTU OKPYKHOCTH. (2)

Ilonstre  IUTOMIAAM  IUIOCKUX  (UTYp.
PaBHOCOCTaBJICHHBIE u PaBHOBEJIMKHE
¢buryper. Ilnomane mnpsmoyroiapHuka. (3)

[Tnomaau napanienorpaMma, TPEYrolbHUKA U
Tpanenuu (OCHOBHBIE (GopMyibl). DopmyIIbl,
BBIPQKAIONINE IIIOUIA/(b TPEYTrOJbHUKA 4Yepes3
JIBE CTOPOHBI W Yroj MEXIy HUMH, depe3
MEPUMETP U PaJUyC BIHCAHHON OKPYXHOCTH;
¢dopmyna 'epona. [Tnomiaas MHOTOYTrOJIbHHKA.
[Mnomane kpyra u mwiomanb cexkropa. (11)
CooTHolIeHne MEXy IUIOMIAIIMU MOJOOHBIX

Guryp (2)

OOBACHATH W WUIIOCTPUPOBATH MOHATHE TNEPUMETpa
MHOTOYTOJTbHUKA.

@opMynupoOBaTh OIPEIEICHUS PACCTOSHUS  MEXKIY
TOYKaMH, OT TOYKH JI0 MPSAMON, MEXY NapajlieIbHbIMU
TPSIMBIMH.

®opmynupoBaTb U OOBACHATH
IpagyCHOM Mephl yria, II0IIaIu.
@opMyIUpPOBATH COOTBETCTBUE MEKIY BEJIMYUHOU
LEHTPAJIILHOTO YIJIa U JIJTMHOM TyT'H OKPYKHOCTH.
OOBACHATH U WUTIOCTPUPOBATH MOHATHUS PABHOBEIUKUX
Y PaBHOCOCTABIICHHBIX (QUTYP.

BeiBoguts (hopMyiibl iomazei npsMoyrojibHHUKa, INa-
pajuienorpaMma, TPEYrojJbHHKA M TpaIlelUuH, a TaKkKe
(bopMyiy, BBIpaXKarOIIyIO IUIOLIA/lb TPEYroJbHUKA Yepes3
JIBE CTOPOHBI U YTOJI MEXIY HUMH, JUTHHY OKPYKHOCTH,
IUIOIIAb KpyTa.

HaxonuTh miomans MHOTOYrOJbHHKAa pa30MeHHueM Ha
TPEYrOJIbHUKH U YETBIPEXYTOJIbHUKH.

OOBSACHATh U WILTIOCTPUPOBATH OTHOILICHHE ILIOMIAICH
Mo00HBIX uryp.

Pemrate 3ajaum Ha BBIYMCICHHE JIMHEHHBIX BEIHYMH,
IpayCHOM Mepbl yria W IUiomaneil TpeyroJbHUKOB,
YEeTHIPEXYTrOJbHUKOB ¥ MHOTOYTOJBHUKOB,  JUTHHEI
OKPYKHOCTH U Iiomaau kpyra. Onupasch Ha JaHHbIE
YCIIOBHSI 337lau, HAXOJUTh BO3MOXXHOCTH TPUMEHEHUS
HE0O0XOIUMBIX (OpMYII, TPEOOPa3OBBIBATE (POPMYIIBI.

CBOMCTBA JIJIMHEL,

Nwmets IIEpBOHAYaJIbHbIE
npejncTaBieHuss o0 HIesX U 0
METOJIaX MaTeMaTUKU Kak

YHHUBEPCAJIBHOM A3BIKE HAyKu U
TCXHHUKU, Cpel[CTBe MOI[GJII/IpOBaHI/IH
SIBJIEHUW U MPOIIECCOB.

YMeHue BHIETh MaTEMaTHYECKYIO
3a7a4yy B KOHTEKCTE MpoOIeMHON
CUTyallUu B JAPYyrux NUCHUIIJIMHAX, B
OKpYXKaroIIeH )KU3HMU.

Nwmers [IEpBOHAYAJILHBIE
OpeACTaBICHUs 00 HIesIX U O
MeToAax MaTEeMaTHKU KaK

YHUBEPCAJbHOM SI3bIKE HAYKU U
TEXHUKH, CPEACTBE MOJEIUPOBAHUS
SBJICHUH U MPOLIECCOB
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9. Koopaunatsl (10u)

JlekapTOBbl ~ KOOPJHMHATBI HA  IUIOCKOCTH.
VYpaeuenue mnpsmoit. (3) Koopaunatsl cepe-
nuHBI oTpe3ka.(2) dopmyna paccTosHUS Me-
XKy IBYMsI TOYKaMH IIOCKOCTH.(2) VYpaBHe-
HUE OKpyx)HOCTHU(3)

10. Bekropst (10u)

Bekrtop. /liinHa (Moaynp) BekTopa. PaBeHCTBO
BekTopoB. KosummHeapusie  BeKTOphL.  (2)
Koopaunaatel BekTOopa. YMHOXKEHHE BEKTOpa
Ha YHCJIO, CyMMa BEKTOPOB, pa3JIOKCHHE
BEKTOpa 1O  JBYM  HEKOJUIMHEAPHBIM
BekTopam.(4) VYroa mexay Bekropamu. (2)
CkansipHOE Mpou3BeIcHNE BEKTOP (2)

11. DaemenTsl oruku (5u)

Hcnonb3oBaTh (opMysIsl Uis 000CHOBAHHS I0Ka3aTellb-
HBIX pPacCyKJIEHUH B X0/1€ PEIICHUSI.
WuTepnpeTpoBaTh IMOJIYYEHHBI pE3yJabTaT U COIO-
CTaBJIATh €TI0 C YCIIOBHEM 3aJjauu

OOBACHATH U WUIIOCTPUPOBATH IOHITHE JEKAPTOBOM
CHUCTEMBI KOOpAUHAT.

BeiBoguth W HCmonp30BaTh  (HOPMYSBl  KOOPAHWHAT
CEpeNUHBI OTPE3KA, PACCTOSHUS MEXAY ABYMS TOYKaMU
IIJIOCKOCTH, YPABHEHHUs NIPSIMOU U OKPYKHOCTH.
BBINONHATE MNPOEKTBI 1O TEMAaM  HCIOJBb30BaHUSA
KOOPAMHATHOIO METOJa IIpYM peLIeHWd 3aJad Ha
BBIYHCJICHUS U OKA3aTeNbCTBA

DopMyaHpoOBaTH ONpEAENeHUsT U WUTFOCTPUPOBAThH TO-
HATHS ~ BEKTOpa, JUIMHBI  (MOAYJs)  BEKTOpa,
KOJUIMHCAPHBIX BCKTOPOB, pPaBHLIX BEKTOPOB.
BbIaucisaTe IMHY 1 KOOPIWHATH BEKTOPA.

Haxonuts yroa mexny BEKTOpaMH.

BEbImmostHATE onepanuy HajJl BEKTOPaMHU.

BrimonssaTh TIPOCKTEL o TEMaM HUCITOJIB30BaHUA
BEKTOPHOTO  METOJa TpW pEUNICHHH 3ajJad  Ha
BBIYUCIICHUA U J0KAa3aTCJIbCTBA

YMeHue BHIETh MaTEMaTHYECKYIO
3a7a4yy B KOHTEKCTE MpoOIeMHON
CUTyallUu B JAPYyrux NUCHUIIJIMHAX, B
OKpYXKaroIIeH )KU3HMU.

Nwmers [IEpBOHAYAJILHBIE
OpeACTaBICHUs 00 HIesIX U O
MeToAax MaTEeMaTHKU KaK

YHUBEPCAJbHOM SI3bIKE HAYKU U
TEXHUKH, CPEACTBE MOJEIUPOBAHUS
SBJICHUH U MPOIIECCOB

YMeHue IOHUMAaTh U HCIIOJIb30BaTh

MaTeMaTH4eCKUe cpezcTBa
HarjiIsaJHOCTH.

YMeHue MPUMEHSTh HHIYKTHBHbIC U
JeAYKTUBHEIC CIIOCOOBI

paccyX/JeHHd, BHUJIETh pa3IUYHbIC
CTpaTeruy peuieHus 3aaay.

Ymenue TUTAHUPOBATh u
OCYIIECTBIISATh JIeATEIIbHOCTD,
HAIPaBIICHHYIO Ha peIlIeHHe 3aaad
UCCIIE0BATEIbCKOIO XapaKTepa;
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Onpenenenne.  AKCHOMBI M TEOPEMBI.
JlokazaTenbCcTBO. JlokazaTenbCTBO oT
npotuBHOro. Teopema, oOpaTHas JIaHHOM.

[Mpumep u xouTprpumep.(5)

Pe3zeps spemenu - 5u

Bocnpoussoauts (bopMyIHPOBKU OTPE/IEIICHUN;
KOHCTPYHPOBAaTh HECJIOKHbIE orpezeneHus
caMoCTOATEeNIbHO. Bocnpou3BoauTh (GOPMYIUPOBKH U
JI0Ka3aTeNbCTBA  M3YYEHHBIX  TEOpPEM,  IPOBOAMTH
HECJIOXKHbBIE JI0Ka3aTeNIbCTBA CaMOCTOSITENIbHO,
CChUIATBCS B XOAe OOOCHOBaHMH Ha OIpe/esIeHus,
TEOPEMBI, AaKCHOMBI

YMeHue moHuMaTh U UCTHOIB30BATh
MaTeMaTHIeCKHe cpeacTBa
HATJISTHOCTH.

VYMmenne MPUMCHATh UHAYKTUBHBIC U
JeTYKTUBHEIC CIIOCOOBI
pacCcyXIeHUH, BUIETh pPa3IUYHbIC
CTpaTerny peuieHus 3ajiay.

Ymenue IJIAHUPOBATh u
OCYHICCTBJIATDH ACATCIIPHOCTD,
HAIpaBJICHHYIO Ha peIIeHHe 3aaad
UCCIIEI0BATEIbCKOIO XapaKTepa;
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Onucanue yqe6H0-MCTOI[quCKOTO 1 MaTCpUATIbBHO-TCXHUYCCKOT'O obOecrieueHust 06pa30BaTCHBHOFO mnponecca

1.HopmatuBHbIe TOKyMeHTHI: [IpuMepHas mporpaMmma OCHOBHOTO OOIIEro 00pa3oBaHMsI 10 MAaTEMATHUKE
2.Y4eOHUKH: 110 MaTeMaTHKe i1 5S—6 KI1accoB, o anredpe st 7-9 kiaccoB, 10 TeOMETPHH 11 7—9 KJIacCoB.
= VMK H./.Bunenknn «MartemaTuka» 5,6
* YMK }O.H. MakapsiueB «Anredpa» 7-9
» YMK JI.C.ATtanacsu «I'eomerpust 7-9»
3.Hayunasi, Hay4yHO-TIOMYJIsipHAsi, UCTOpPUYECKAs JINTepaTypa.
4.CripaBo4HbIC rmocoous (PHIMKIIOTIE IHH, CJIOBapH, CIIPaBOYHHKHU
MaTeMaTHKe U T.I1.).
S5.ITeuatusie mocobus: [TopTpeThl BRIIAIOIIMXCA IeATEeNIeH MAaTEMAaTHUKH.
6.MudopmanoHHbie cpeicTBa

*  MynbsTuMenuiiHble 00y4aroIye IporpaMMbl U AIEKTPOHHbIE y4eOHbIE U3AaHMsI 10 OCHOBHBIM pa3jenaM Kypca MaTeMaTHKU.

10

° 9HeKTpOHHa$I 0a3a AAaHHBIX IJIg CO3HaHUA TEMATUUCCKUX W UTOTOBBIX PA3HOYPOBHCBBIX TPCHUPOBOUYHLIX W IPOBCPOYHBIX MATCPHUAIIOB

JUIsL OpraHu3aluu GpoOHTANIbHON U UHIUBUAYAJIbHONU PaOOTHI.
7. TexHuueckue cpecTBa 00y4eHus
e  MynbTUMEAUNHBIA KOMIIBIOTED.
e MynbTUMEIUNUHBIA IPOEKTOP.

e DKpaH HaBECHOM.
8. YueOHO-IpakTH4eCcKOe U yueOHO-TabopaToOpHOE 000PyIOBaHHE

L4 I[ocxa Mar"duTHas;d.

e KoMIUIEKT 4epTeKHBIX HHCTPYMEHTOB (KJIACCHBIX W Pa3laTOYHBIX): JUHEHKA, TpaHCHopTup, yroabHHK (30°, 60°, 90°), yroasHuk (45°,

90°), nupKyIb.
e KOMIUIEKTHI TUTAHUMETPHUUECKHUX M CTEPEOMETPHUECKUX Tell (IEMOHCTPAIMOHHBIX U Pa31aTOYHbIX).
e  KoMIUIEKT /Ui MOJIeTMpoBaHusl (I[BETHAsE Oymara, KapTOH, KaJIbKa, KJICH, HOXHHUIIBI, TUTACTHIINH).
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