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MeToabl padoThl B paMKax OpraHu3aiuu Kypca:

Merton rpynioBoro B3anMoIeCTBYS;
Meron AeoBOro COTpyAHUYECTBA;
MeTton caMOCTOATENbHOM padoTHI;
Meron knacTepos;

Merton «IIpoGnemMHoOl cuTyanum»
Meron urpsr;

Meron kommynukanuu (World Cafe);
Meroa TeMaTU4ECKON TUCKYCCUU;
Meton rpynroBoi KOHCYJIbTAlUK;
Meron npe3eHranui;

Meton yueOHOro TpeHakepa (Ha MpUMEpe KOHKPETHOW MaTeMaTH4eCKOi

CpCaAbI».

Heabp kypca: cucreMarusalusi 3HaHUM U CIOCOOOB JEATEIBHOCTH Yy4YalIuXcs IO

MaTeMaTUKE 3a KypcC OCHOBHOM IIKOJIBI, ITOAT'OTOBKA o6yqa}om14xc;[ 9 xmacca kK

OCHOBHOMY I'OCYAApCTBECHHOMY 3K3aMCHY 110 MAaTCMAaTUKCE.

3anaum 3JIEeKTUBHOI0 Kypca:

3aKpenuTh OCHOBHBIE TEOPETUUECKHUE TTOHATHUS U ONPEIECIICHUS 110 OCHOBHBIM
M3y4aeMbIM pa3zenam;

OTtpaboTaTh OCHOBHBIE THIIBI 33Jau H3ydaeMbix THnoB KMM OI'D wu ux
AJTOPUTM PELICHUS;

®opMHUpoBaHUE Yy OOyYarOlUMXCs IEIOCTHOTO MPEJCTABICHUS O TEME, €€
3HAQYEHUS] B pa3Jeliec MAaTEeMaTUKH, MEKIPEAMETHBIE CBSI3U C JIPYTUMH
TEMaMHU;

CIIOCOOCTBOBATh MHTEIUICKTYaJTbHOMY Pa3BUTHIO ydaluxcs, (OPMUPOBAHUIO
KA4eCTB MBIIUIEHUS, XapaKTEPHBIX JJII MATEMATUYECKOM IEATEIbHOCTH U
HEOOXOAUMBIX YUEHUKY ISl yerenHon caaun OI'D, mis obmiei corpanbHON
OpUEHTALINH;

AKIICHTUpOBAaTh BHUMAHUE yUYaIlIUXCS HA €IUHBIX TPEOOBAHUSIX K TpaBUIIaM
opOpMIICHUSI PA3IMYHBIX BHJOB 3aJaHUN, BKJIIOYAEMbIX B HTOTOBYIO

aTTeCTalluO 3a KypcC OCHOBHOM IIIKOJIBI.



CnocoOcTBOBaTh CO3/IaHUIO YCIOBHII OCMBICIIEHHOCTH YUYE€HUS, BKIFOUCHHS B
Hero oOydarollerocs Ha YpOBHE HE TOJbKO HWHTEIJICKTYalbHOW, HO
JUYHOCTHOM M COIMAJIBbHOM aKTMBHOCTH C NMPHUMEHEHHEM TeX WU HHBIX

METOI0B 00YyUYEHHS.

IInanupyemblie oOpa3oBaTesbHbIe Pe3ybTATHI:

IIpeomemmusbie pezyivmamol:

@opMHUPOBAHNE HABBIKOB MOMCKAa MaTeMaTUYECKOIO METO/a, aJrOpUTMa U
MOMCKA PEIICHUs 33J1auu B CTpyKType 3aaad OI'D;

dopMHUpOBaHUE HABBIKA PEIICHHS OMPEACICHHBIX THIIOB 3a7a4 B CTPYKTYpe
3agau OI'0;

yMeTh paboTaTh ¢ TaOJUIIAMH, CO CXEMaMHM, C TEKCTOBBIMU JJAHHBIMH, YMETh
npeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B JOKA3aTEIbCTBAX W IPUMEHSIEMBIX
MeTo/Aax JJis penieHus 00pa3oBaTelbHbIX 3a/1a4;

IPUBOAUTL B CHCTEMY, COIOCTaBIATh, 0000IIaTh W aHAIM3UPOBATH
WH(OPMAIIMOHHBIE KOMIIOHEHTHl MAaTEMaTUYeCKOTO XapakTepa W yMeETh
MIPUMEHSITh 3aKOHBI M MIPpaBUJIa JJIsl peIeHUs] KOHKPETHBIX 33/1a4;

BBIJIC/ISTh TJIaBHYIO M U30BITOUHYIO WH(OPMALIHIO, TPOU3BOJIUTH CMBICIIOBOE
cKaTUe MaTeMaTUyecKuX (PakTOB, COBOKYITHOCTHM METOAOB U  CIOCOOOB
pelieHus; yMeTh MPEACTaBIATh B CIOBECHOU (opMe, UCHONBb3Yysl CXEMBbI U
pas3MuHbIe TaOIUIbI, TpadUKA B JUArPAMMbI, KapThl IOHATHI U KJIACTEPHI,

OCHOBHBI€ MJIEU U TUIAH PEIICHUS TOW WM MHOM MaTeMaTHYECKOMN 3aJjauH;

Memanpeomemuvie pe3yrvmanmul 00y4eHUs]

Pecynamuenvie YY/|

OTpeAeNITh COOCTBEHHBIE MPOOJIEMbl U MPHUUYUHBI MX BO3HUKHOBEHHUS TPU
paboTe ¢ MaTeMaTHYECKUMHU 00bEKTaMU;

dbopMynHpoBaTh COOCTBEHHBIE BEPCHHM WM TPUMEHATH YXKE HW3BECTHBIC
(GOpMBI U METOJIbI PElICHUs] MaTeMaTHYeCKOW MpoOsieMbl, (pOpMYIHPOBATH
IOPEANONOKEHNUSA U CTPOUTHh THUIOTE3bl OTHOCHUTEIBHO PACcCMaTpPUBAEMOIO
00bEeKTa M TMPEIBOCXUIIATh PE3yJbTaThl CBOEH y4eOHO-IIO3HABATEIIHHOM

eI TeITbHOCTH;



® OmpenensaTh TYTH JOCTKEHHUS IeNe W B3BEMIMBAaTh  BO3MOXKHOCTH
pa3penieHus onpeneseHHbIX yueOHO-TI03HABATEIBHBIX 337]a4 B COOTBETCTBUU
C OIPEICIICHHBIMU KPUTEPUSIMU U 33/1a4aMHu;

e BBICTpamBaTh COOCTBEHHOE O0Opa30BaTEIbHOE MOAMPOCTPAHCTBO ISt
paspenieHus ONnpeeICHHOr0 Kpyra 3aj7a4, OnpelesiTh U HaXOJUTh YCIOBHUS
JUTSL pealTM3alliy UJIeH M TIAHOB (CaMOO0yYeHUE);

® CaMOCTOSITENIbHO BBIOMpPATh CPEIHM TPEIIOKEHHBIX PecypcoB Haumbosee
s dexTUBHBIE U 3HAYUMBIE TIPU pabOTEe C OMpEeNeIeHHOM MaTeMaTH4eCKOi
MOJICIIBIO;

® yMETh COCTaBJATh IUIAH pa3pelieHus OINpPEeAeICeHHOro Kpyra 3ajad,
UCTIOJIB3YSI PA3JIMYHBIE CXEMbI, PECYPChI TOCTPOCHUS JUArpaMM, MEHTAJIbHBIX
KapT, MO3BOJISIONINX MPOU3BECTH JIOTUKO - CTPYKTYPHBINA aHAIIU3 3a/1a4H;

e yMeETh IUIAHMPOBATh CBOM 0Opa30BaTENbHBIM MapuIpyT, KOPPEKTHPOBATH U
BHOCHUTDH OTpPEJICTICHHbIC N3MEHEHHUS, KaueCTBEHHO BIIUSIONIME HAa KOHCUHBIN
NPOAYKT y4eOHO-TT03HABATEIIbHON JCATEIBHOCTH;

® yMCHHUE KaueCTBEHHO COOTHOCHUTH CBOM JICHCTBUS C MIPEABKYIIAEMBIM UTOTOM
y4eOHO-TIO3HABATEIBHON  JCITCIBHOCTA  IOCPEICTBOM  KOHTPOIS |
IUTAHUPOBAHUSI y4EeOHOTO TMpoIlecca B COOTBETCTBHHM C HM3MCHSIOIIMMHUCS
CUTyallUsIMH W TIPUMEHSEMBIMU CpeACTBaMU U (QopMaMu OpraHU3AINH
COTPYIHMYECTBA, a TAK)KE WHANBUIYyAIbHON PabOThI HAa YPOKE;

® yMEHHE OTOMpPATh COOTBETCTBYIOIIHME CPEICTBA pEATU3ANNHN PEIICHHUS
MaTeMaTUYeCKUX 3a7ad, MOJ0UpPaTh WHCTPYMEHTHI Il OICHWBAHHS CBOCH
TPACKTOPUU B pabOTE C MATEMAaTUICCKUMHU MMOHATUSIMH U MOJICIISIMHU;

Ho3nasamenvuvie YY/[

® yMEHHUE OMPENCIATh OCHOBOIIOJIATAOINIEE MOHSATHE W MPOU3BOAUTH JIOTHKO-
CTPYKTYPHBI aHallU3, OMNpPEAENSITh OCHOBHBIC TPU3HAKU M CBOMCTBa C
MIOMOIIIbIO COOTBETCTBYIOIIUX CPEJICTB U HHCTPYMEHTOB;

® YMCHHE TPOBOJMTH KIACCH(PUKAIUIO OOBEKTOB HAa OCHOBE KPUTEPHEB,
BBIJICJISITh OCHOBHOE Ha ()OHE BTOPOCTENECHHBIX JaHHBIX;

® yMEHHUE MPOBOJUTH JIOTMUECKOE PACCYKJICHHE B HAIPaBICHUU OT OOIIUX

SaKOHOMepHOCTGﬁ H3y‘IaCMOﬁ 3aJa4r 10 4aCTHBIX paCCMOTpeHHﬁ;



YMEHUE CTPOUTHh JIOTUYECKHE PACCYXKAEHHUS HA OCHOBE CHUCTEMHBIX
CpPaBHEHHUI OCHOBHBIX KOMIIOHEHTOB M3y4a€MOI0 MaT€MATHYECKOIO paszjesna
WJIA MOJENM, MOHATHS WIN KJIAaCCOB, BBIACISIS ONPENECIEHHbBIEC CYIIIECTBEHHbBIE
MPU3HAKYU WM KPUTEPHUU;

YMEHHUE BBISABIATh, CTPOUTH  3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTHYHOCTH
COOTBETCTBYIOIIMX IIEMOYCK PACCYKISHUN MpH paboTe ¢ MaTeMaTHYSCKUMU
3a/1a9aMH, YMETh MOJAPOOHO U CKATO MPEJCTABIATH ACTATM3AIMI0 OCHOBHBIX
KOMIIOHEHTOB MPH JIOKA3aTEIbCTBE TMOHATHUHA M COOTHOIICHUU Ha
MaTEMaTHYECKOM SI3BIKE;

YMEHHUE OpPraHU30BbIBaTh TMOUCK W BBISBJIATH NPUYMHBI BO3HUKAIOIIMX
IIPOIIECCOB, SBJICHUHN, Haunbosiee BepoATHBIE (HAKTOPHI, IO KOTOPHIM
MaTeMaTHYEeCKUEe MOJACIM W OOBEKTh BeIyT ceOsi MO OmpeaeIeHHbIM
JIOTUYECKUM 3aKOHAM, YMETh NPUBOJUTH MPUYMHHO-CIICICTBCHHBIN aHAIU3
MOHATUH, CYXKJICHUN U MATEMATUYECKUX 3aKOHOB;

YMEHUE CTPOUTh MATEMATHUYECKYK0 MOJEIb IIPU 3aJaHHOM YCJIOBHH,
o0nafaronieil onpeneaeHHbIMU XapaKTEPUCTUKAaMU OOBEKTa NpPH HaJIUYHUH
OTIPEICIICHHBIX KOMITOHEHTOB (POPMUPYIOMIETOCS TPEANOIaraeéMoro MmoHsITHS
WU SIBJICHUS,

YMEHHUE MEPEBOAUTHh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYHO COCTABJISIOLIYIO
MaTeMaTHYEeCKOH 3aJadyd Ha S3bIK  TpauUeckoro oOToOpakeHus -
COCTaBJICHUSA MAaTEMATUUYECKON MOJIECIIN, COXPAHSIOIIECH OCHOBHBIE CBOWCTBA U
XapaKTEPUCTUKH;

YMEHHME 3aJlaBaTh IUIAH PEUICHUS] MaTeMAaTH4YeCKOM 3ajJiaud, peain30BbIBATH
JITOPUTM JEUCTBUN KaK MOIIAroBOW MHCTPYKIIUMHU JIJIsL pa3pelieHus: yaeOHo-
I03HABaTEILHOM 33124,

YMEHHE CTPOUTH J10KA3aTEILCTBO METOJIOM OT MPOTUBHOTO;

YMEHHE paboTaTh c poOJIeMHOM CUTYaIIUEH, OCYIIIECTBJISTh
oOpa3zoBaTelbHBIH MPOIECC MOCPEICTBOM IIOMCKAa METOJAOB U CIOCOOOB
pa3pellieHusl 3aJadM, ONPENeNATh TPaHUIBI CBOEr0 00pa30BATEIBLHOIO
IPOCTPAHCTBA;

yMETh OPUEHTHPOBATHCS B TEKCTE, BBISBISITH TJIABHOE YCJIOBUE 33Ja4dl U

YCTaHaBJIMBATb COOTHOLICHHUEC paCCMAaTpUBACMbIX 06’beKTOB;



YMEHHE TEpeBOAUTh, HWHTEPIPETUPOBATh TEKCT B  HUHBIE  (POPMBI
npeacTaBieHus — MH(OpPMAalMU:  CXeMbl, JHarpaMMbl,  rpaduueckoe

npeaAcCTaBJICHUC JaHHBIX

Kommynukamuenwvie YY/[

yMeHue paboraTte B KoMaHJE, (OpMHPOBAHUE HABBIKOB COTPYIHHYECTBA U
y4e0HOTO B3aUMOJICUCTBUS B YCJIOBHSIX KOMAaHIHOW UTPHI WIH HHOU (POPMBI
B3aUMOJICHCTBUS;

YMEHHUE paclpeesTh POJd U 3aJayd B paMKax 3aHATHs, GOPMUPYS TaKXKe
HABBIKM OPTraHU3aTOPCKOr0 XapakTepa;

yMEHHE OIIEHUBATh MPABWIBHOCTh COOCTBEHHBIX JIEMCTBUH, a TaKkxke
JNEATENBHOCTH IPYTUX YYACTHUKOB KOMaH/IbI;

KOPPEKTHO, B paMKax 3aJad KOMMYHHUKalluu, GopMyJIUpOBaTh U OTCTAWBAThH
B3IJIAAbI,  APTYMEHTHUPOBATh JOBOABL,  BBIBOABI, a TaKXe€ BBbIJIBUTATh
KOHTPApryMEeHThl, HEOOXOAMMBbIE JMJIS BBISBICHUS CUTyallud YycIexa B
pPELIEHUH TOM WIM MHOU MAaTEMATUYECKOU 3aa4H;

yYMEHHE T0JIb30BaThCsl MATEMATUYECKUMHU TEPMUHAMU ISl pelIeHUs] y4eOHO-
MTO3HABATEIbHBIX 3aJa4, a TakkX€ CTPOUTh COOTBETCTBYIOIIHME pEUYEBHIC
BBICKA3bIBAHUSI HA  MAaTEMAaTUYECKOM  SI3bIKE  JJIsl  BBICTPAMBaHUS
MaTeMaTUYECKOM MOJICIIH;

YMETh CTPOUTH MAaTeMaTUYECKUE MOJENIN C ITOMOIIBI0 COOTBETCTBYIOILIETO
POrpaMMHOTO OOeCTIeueHHs], CEPBUCOB CBOOOTHOTO OTAAIEHHOTO JOCTYTIA,
YMETh TPAMOTHO M YETKO, corjacHo npasuiam odopmiienus KMM-a OI'D

3aHOCUTD ITOJYYCHHBIC PE3YyJIbTATHI - OTBCTHI.

B cuny Oonplioil mpakTHUYeCKOM 3HAYMMOCTHU JTAHHBIA KypC MPEACTaBIISIET cOOOM

COBOKYIIHOCTBb BaKHBIX U ITOJIC3HBIX COBCTOB, 3HaHI/If/'I, ABIACTCA CPCACTBOM O6yLIeHI/I$I

H CpCACTBOM pPA3BUTHA HMHTCIUICKTYAJIbHBIX Ka4CCTB JIMYHOCTH Y4YallMXC:d. I[J'I?I

YHaluxcs, KOTOPBIC ITOKA HC IIPOABJIAIOT 3aMCTHOI'O pOCTA B INIAHEC MATCMATHYCCKOI'O

YCBOCHUA OCHOBHOI'O COACPIKAHUA N3ydaCMOI'0 IIpeaAMETA, 3TU 3aHATHUA IIOMOI'YT CTATh

TOJIMKOM B pPa3BUTHUM HMHTEpeca K NPEeIMETy M CIHOCOOCTBYIOT MOJIOKHUTEIbHOU

TCHACHIOWNW B INNIAHEC IIOATOTOBKHM K OCHOBHOMY TI'OCYJAapCTBCHHOMY OK3aMCHY IIO

MaTEMATHKCE.



JInu"HoCTHBIE:

e CchOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH, OOYYaIOIIMXCS K CaMOpPa3BUTHIO M CaMO0OOpa30BaHUIO Ha OCHOBE
MOTHUBAIMU K OOYYEHUIO U MO3HAHUIO, BRIOOPY AaibHEHIero oopasoBanus Ha 6a3e
OPHUEHTUPOBKM B MHpe mnpodeccuii U MNpoPecCHOHANbHBIX IMPEANOYTEHUH,
OCO3HAHHOMY TOCTPOCHHUIO HHIWBHIYaTbHOW 00pa30BaTEIbHONW TPACKTOPUHU C
y4€TOM YCTOWYHMBBIX TO3HABATEIbHBIX HHTEPECOB;

e chOpMUPOBAHHOCTD LIEJIOCTHOT'O MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHOM MPaKTUKH;

e CchOpMUPOBAHHOCT KOMMYHUKAaTHBHOM KOMIIETEHTHOCTM B  OOIIEHUH U
COTPYAHHUYECTBE CO CBEPCTHUKAMHU, CTApIIMMHU M MIIAJIIMMHU, B 00pa30BaTEIbHOM,
OOIIECTBEHHO NOJIE3HOM, Y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON U APYTHX BUAAX
NEeSITeNbHOCTH;

® YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraThb CBOM MBICIM B YCTHOH M NHCbMEHHOMN
peur, TOHUMAaTh CMBICT IIOCTABICHHOM 3a/ayd, BBICTPAaWBaTh apryMEHTAIHIO,
OPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI;

® IpPEJCTAaBJIEHUE O MATEMAaTUYECKOW HayKe Kak cepe 4eloBeUeCKON eATeNbHOCTH,
00 »Tanax e€ pa3BUTHsI, O €€ 3HAYUMMOCTH ISl PA3BUTHS LIMBUIIM3ALIUU.

Pes3ynvmam o0yuenusn: GopMupoBaHWE YMEHUU U HABBIKOB PEIIECHUS OCHOBHBIX
TUTOBBIX 337]ad4 OCHOBHOI'O TOCYAApPCTBEHHOr0 HK3aM€Ha [0 MAaTeMaTHUKE, YMEHHE
MPUMEHSTh TIOJYyYCHHBIE 3HAHWS HA TMPAKTHUKE, B TOM 4YHCIE IUIAHUPOBATH U

IMPOCKTHUPOBATL CBOIO ACATCIbHOCTD C YUCTOM KOHKPCTHBIX ) KM3HCHHBIX CHTyaHHﬁ.

OCHOBHOe coepKXaHue

Anrebpa u apudmMeTHKa

HartypajbHble yuc/a 1 HyJ1b

HarypaJibHBbIH psii YMceJ M ero CBOMCTBA

HarypanbHoe 4YuCn0, MHOXXECTBO HATypallbHBIX YHCEI MW €ro CBOWCTBA,
n300pakeHne HATypaJIbHBIX YMCEJ TOYKAMHU Ha YHCJIOBOW mpsiMod. lcrmonb3oBaHue
CBOMCTB HATypaJIbHBIX YHCEN PH PEUICHNN 3a1a4.

3anuch U YTEeHHE HATypPaJbHBIX YHUCEJI



Pazanune mexny mudpoit u unciaom. [lo3urinonHas 3amuch HATYpaJIBHOTO YHCIIA,
MOMECTHOE 3HaueHue MHUQPHI, pa3psabl W KIACCHI, COOTHOIICHHE MEXKIY JIBYMS
COCEJIHUMHU Pa3psAIHbIMU €IMHUIIAMH, YTCHUE U 3aIIMCh HATYPAITbHBIX YHUCET.

OxpyrJieHne HATYPAJIbHBIX YHCeJI

Heo6xonumocts okpyrienus. [IpaBuiio okpyTiieHus HaTypalbHBIX YUCEI.

CpaBHeHHe HATYPAJIBLHBIX YKCeJ, CPaBHeHHE ¢ YUCcaIoM ()

[ToHsiTHE O CpaBHEHUHU YMCEN, CPABHEHHE HATYPAIbHBIX YHUCEN APYT C APYTOM U C
HYyJIEM, MaTeMaTU4YeCKas 3aMucCh CPaBHEHUM, CIIOCOOBI CPABHEHUS YHCEI.

JeiicTBUS ¢ HATYPAJIbHBIMH YHCJIAMU

CioxxeHue M BBIYMTAHHUE, KOMIIOHEHTBHI CIIOXKEHHS W BBIUMTAHUS, CBS3b MEKIY
HHAMU, HaXO0XJICHHE CYMMbI U Pa3HOCTH, U3MEHEHHUE CYMMBI U PAa3HOCTH IIPU W3MEHEHUU
KOMITOHEHTOB CJIOKE€HUS Y BBIYMTAHUA.

YMHOXKEHUE U JIEJICHUE, KOMIIOHEHTHI YMHOXEHUS U JICJICHUS, CBS3b MEXIY HUMHU,
YMHOKEHHE U CIIOKEHHE B CTOJIOUK, JIEIICHUE YTOJIKOM, IMPOBEpPKa Pe3yIbTaTa ¢ IOMOIIBIO
MPUKHUJIKK U OOpAaTHOTO ICHUCTBUS.

IlepemecTuTeNnbHBIA MW COYETATEIBHBIA 3aKOHBI CIIOXKEHUS W YMHOXCHUS,
pacrpeeIUTEIbHBI  3aKOH YMHOXEHHUSI OTHOCHUTEIIBHO CJIOXKEHHS, 000CHO8aHUe
An20pUMMO8 8bINOJIHEHUS ApUPMEeMUu4ecKux Oeucmeul.

CreneHb ¢ HATYPaJILHBIM NOKAa3aTeJIeM

3anuch 4YMcia B BUAE CYMMbI Pa3psiHBIX CJIaraéMblX, MOPSIOK BBIIOJHEHHUS
JICICTBUMA B BBIPAXKCHUAX, COAECPM AIIMX CTENECHb, BBIUMCICHUE 3HAYCHUW BBIPAXKEHHM,
COIEPIKAIIUX CTCICHbD.

Apoou. OObIKHOBEHHBbIE APOOH

Honst, yactb, ApoOHOE 4uncio, ApoOb. J[poOHOE 4HMCIIO Kak pe3yapTaT JIENEHHUS.
[TpaBuiibHBIE U HENPABUIIbHBIE JPOOU, CMEIIaHHASA JPOOb (CMEIIAHHOE YUCIIO).

3anMch HaTypaJbHOrO 4YWCiAa B BHUAE JpoOM C 3aJaHHBIM 3HAMEHATelIeM,
npeoOpa3oBaHUE CMENIAHHON ApoOU B HEMPABUIBHYIO 1p0Obh U HA0OOPOT.

[IpuBenenue apodeit k oduiemy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX APOOEil.

CnoxxeHHEe W BBIYMTAHHE OOBIKHOBEHHBIX Jpo0e€il. YMHOXEHUE U JCIICHHE
OOBIKHOBEHHBIX JIPOOCH.

Apudmernyeckue TEHCTBUS CO CMEITaHHBIMU JIPOOSMHU.



Apubdmernyeckne TeHCTBUS C TPOOHBIMHU YUCIIAMHU.

Cnocobvl  payuonanuzayuu 6bIMUCTEHUU U UX NPUMEHeHue Npu BbINOJHEeHUU
deticmauil.

JecsaTH4HBIC 1POOH

Lenas u npoOHas yactu necatuuHor apodu. [IpeoOpazoBanue necITHUHBIX ApoOeit
B 00bIKHOBEHHBbIE. CpaBHEHHE J1ECATUUHBIX Ipo0ei. CroskeHre U BhIYUTAHUE IeCATUYHBIX
npoOeit. OkpyrieHue AECATUYHBIX IpoOeil. YMHOKEHUE U JIeJICHUE JIECITUYHBIX APOoOeH.
Ilpeobpazosanue 00bIKHOBEeHHbIX Opobell 6 Oecamuunble Opobu. Komneunvie u
beckoHeunbvle decsamuunble OpooOU.

ITpoueHTHI

[TonsiTue mpoueHta. BrplunciaeHne MpPOLIEHTOB OT YUCIIA M YMCIA [0 U3BECTHOMY
MIPOLICHTY, BBIPAKEHHWE OTHOIICHMUS B MPOIEHTaX. PelieHne HECIOXHBIX MPAKTUIECKUX
3aJlay C MpOIEHTaMHU.

JAunarpammsbl

CronbuaTeie U KpyroBble nuarpammbl. M3Binedenue uHOpMalKM U3 TUATPAMM.
H306pasicenue ouazpamm no Yucio8blmM OAHHbLIM.

Panuonanbubie yucaa. [lo1oxxuTeIbHbIE M OTPUIIATEIbHbIE YHCIA

N3o0pakeHne yucen Ha 4YMUCIOBOM (KOOpAMHATHOM) mpsiMoil. CpaBHEHHE YHUCEI.
Monyne 4yucna, reoMeTpuyecKas HWHTEpIpeTanns Moayins uwuciaa. JlendcrBus ¢
MOJIOKUTEIIHBIMU U OTPUIIATEILHBIMH YHCIaMU. MHOKECTBO IEIBIX YHUCET.

IlonsiTe 0 panmoHaJBLHOM u4McJe. [lepsuunoe npedcmagienue 0 MHON}CECMBE
PpayuoHanbhbix yucen. JIeMcTBUS C palliOHATbHBIMU YHCIaMHU.

Pemienne TeKCTOBBIX 32124

EnuHunbl M3MepeHuii: JUIMHBI, TJIOMAAH, 00beMa, MacChl, BDEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAY €IUHUIAMUA M3MEPEHHS KaKIOM BEIMYMHBI. 3aBUCHUMOCTH MEXKITY
BEJIMYMHAMH: CKOPOCTh, BPEMsI, PACCTOSIHHE; MPOU3BOAUTEIBHOCTb, BpeMsi, padoTa; 1eHa,
KOJIMYE€CTBO, CTOMMOCTb.

KBaapaTHbie KOpHH

Apudpmernueckuii  KBaApaTHbIM  KopeHb.  [IpeoOpazoBaHue  BbIpaXKeHHH,
COJEPKAILMUX KBAJAPAaTHbIE KOPHU: YMHOXKEHHUE, JEIEHUE, BBIHECEHHUE MHOXHUTEN U3-T10]1
3HAKa KOPHS, 6HECEHUe MHOMCUMESL NOO 3HAK KOPHAL.

YpaBHeHUs] M HEPABEHCTBA



PaBencrBa

UucnoBoe paBeHCTBO. CBOICTBA YMCIOBBIX PaBEHCTB. PABEHCTBO ¢ MEpEMEHHOM.

YpaBHeHus

[Tonsitue ypaBHEeHUs W KOpHS ypaBHeHUs. [Ipedcmagnenue 0 pasHOCULIbLHOCMU
ypasHenutl. QOobnacmv onpeoenenusi ypasHeHus (001acmb  OONYCMUMbBIX  3HAYEHUU
nepemeHHol).

JIuHeiiHOe ypaBHEHHE U er0 KOPHHU

Pemrenne nMHENHBIX ypaBHEHMH. Jluneunoe ypaeuenue ¢ napamempom.
Konuuecmeo kopmeiui naumetinoco ypasnenus. Pewenue nuneunvlx ypasnenuu ¢
napamempom.

KBaapaTHoe ypaBHeHHe U €10 KOPHU

KBanparneie ypaBHenus. Henonnele kBajapaTHble ypaBHEHHS. JIMCKpUMHMHAHT
KBaJIpaTHOro ypaBHeHus. PopMyra KOpHEW KBaJApaTHOIrO ypaBHEHUs. leopema Buema.
Teopema, oopamnas meopeme Buema. PellieHre KBaJpaTHBIX YPAaBHEHHI: UCIIOIb30BaHUE
dbopMyIbl I HaXOXIAEHUS KOpHEH, epaguueckuti memoo peuieHus, pazioxceHue Ha
MHOMCUmMenu, noobop KopHell ¢ UCnoniv3osanuem meopemuvl Buema. Konuuecmeo xopheii
K8AOPAMHO20 YPABHEHUS 8 3A8UCUMOCMU Om e20 Ouckpumunanma. bukeadpammuvie
ypaeneHus. Ypaguenus, ceooumvle K TUHEUHbIM U KeaopamHuiM. Keadpammuvle ypaenenus
¢ napamempom.

/{po0HO-pannoHaIbHbIE YPABHEHUSA

Pemennie mpocredmux — ApOOHO-IMHEHHBIX ypaBHEHUH. Peuenue O0pobHO-
PAYUOHATIbHBIX YPAGHEHUIL.

MeTtonbl pelieHrs ypaBHEHUH: METONbl PaBHOCUIIBHBIX IMPEoOpa3OBaHUA, METOJ
3aMEHBI TepeMeHHOM, rpaduueckuii meroa. Mcmonp3oBaHue CBOWCTB (PYHKIUHA TIpU

pelIeHNH YpaBHEHU.

Ipocreiiiie HppaLHOHATbHbIC YpaBHEHHS BUA |/ f (x) =a, /T (x) =,/g(X).

YpaBHeHus Buna X' =a.YpaBHCHHS B LIEIBIX YHCIAX.

Cucrembl ypaBHeHUH

VYpaBHeHuE ¢ 1ByMs IepeMEHHBIMU. JINHEMHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU.
Ipamas kax epaghuueckas unmepnpemayus TUHENUHO20 YPAGHEHUS C O8YMsl NEPEMEHHBIMU.

IToHsTue cucTeMsl ypaBHEHUN. Penienue cuctemMbl ypaBHEHUN.



Meronbl pemieHHss CHUCTEM JIMHEWHBIX YPAaBHEHHU C JByMS IE€PEMEHHBIMU:
epaguueckuli Memoo, Memoo Cl0HCeHUsl, METOJI TTOICTaHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UYucnoBble  HepaBeHcTBAa.  CBoilcTBa  4HMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIPaBEIJIMBOCTU HEPABEHCTB IPH 3aJJaHHBIX 3HAUCHUSX MTEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporue u HecTporue HepaBeHcTBa. (Ooracmb
onpeodenenusi HepageHcmea (001acmv O0ONYCMUMbBLX 3HAYEeHUL NePEeMEeHHOlL).

Pemienve mMHENHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u eco pewenus. Pewienue xeaopammuvix HepageHcme:
UCNONb306aHUE CBOUCME U 2paPuKa KeaOpamuyHoUu @QYHKYuu, Memoo UHMepP8Aalos.
3anuce pewenus K86AOPaAMHO20 HEPABEHCNEA.

Pewenue yenvix u OpooHO-payuoHanbHbIX HEPABEHCNE MeMOOOM UHMEPBALO8.

CucremMbl HEPABEHCTB

CucteMbl HEpaBEHCTB C OJIHOM MepeMeHHOM. Perienue cucreM HEpaBeHCTB € OJHOU
NEPEeMEHHON: JTMHENUHBIX, k6adpamubix. 300pakeHne pelieHusi CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSIMOM. 3aIUCh PEIIEHUS CHCTEMBI HEPABEHCTB.

DOyHKIUU

HonsaTHe PyHKUMH

JlekapTOBBl KOOpAMHATBI Ha IUIOCKOCTH. {dOopMUpOBaHME MPEACTABICHUN O
METanpeIMETHOM MOHSATUN «KOOpAUHATHIY. CIioco0bl 3a1anns PYHKIUN: aHATUTHYECKUM,
rpaduueckuii, Tabnuunbid. ['paduk Qyaxnuu. [lpumepbr GyHKINNA, MONTy4aeMbIX B
OpolecCe MCCIAEAOBAaHUS pA3IUYHbIX pEAIbHbIX IMPOLIECCOB W  pElIeHUs 3ajad.
UccnenoBanue QpyHKIUMM Mo €€ rpaguky.

JIuneiiHas pyHKuust

CgoiictBa u rpaduxk auHEeHHONW (QYyHKIMU. YTI0BOM KOAIDPUIHMEHT TPSMOM.
Pacnionoxenue rpaduka JIUHEHHOM (QYHKIMM B 3aBUCHUMOCTH OT €€ YIJIOBOI'O
koa(unrenta u cBoOOHOTO wieHa. Haxoocoenue ko3pduyuenmos nunetiHot GyHKyuu
NO 3A0AHHLIM YCIOBUAM. NPOXOJCOeHUe NPSAMOU Yepe3 08e MOYKU C 3A0AHHbIMU
KOOpOUHAMAamu, NPOXOHCOeHUe NpAMOU yepe3 OAHHYI0O MOYKY U NApaiienvHou OaHHOU
NPAMOU.

KBagparuunas pyHKuus



CaotictBa 1 rpaduk kBampaTuuHou (yukmuu (mapadomna). [locmpoenue epagura
Kkeéaopamuynot @yukyuu no moukam. HaxoxneHue Hynell KBagpaTWIHOW (YHKIUH,
MHOJICECMBA  3HAYEHULl,  NPOMEINCYMKO8  3HAKONOCMOSAHCMBA,  NPOMENCYMKO8
MOHOMOHHOCIU.

OoOparHasi IPONOPHHOHAIBHOCTH

. k
CaolicTBa PyHKIIMY y = Ey = —. ['unepOona.
X X

I'papuxkn  ¢yuxumii. IlpeoOpazoBanue rpaduka GyHKOUH y= f(x) A

NOCTPOEHUs rpa@uKoB QYHKIUNA BUJIA y = af (kx +b)+cC.

Ppacpmcnt pymKumii y=a+——, y = Vx,y=4x, y=|.

IMoc/ienoBaTeIbLHOCTH M MPOTPECCHH

UucnoBass mnocneaoBaTeNbHOCTh. [IpUMeEpbl YHCIOBBIX MOCIEI0BATEILHOCTEMN.
beckoneuHbIe TMOCIENOBATENLHOCTH. ApudMeTnueckass MPOTPEcCUss U €€ CBOWCTBA.
['eomerpuueckass mniporpeccus. Popmyna obwe2o uneHa u cymmvl N Nepavix UNeHO8
apugmemuueckou u eceomempuueckou npoepeccuti. Cxooawasacs eeomempuyeckast
npoepeccus.

Jlornyeckmue 3ajaun

Pemenne normueckux 3anad. Pewenue nocuueckux 3a0au ¢ nomowspto epagos,
maoauy.

CrarucTuka u Teopus BeposiTHoOcTell. CTaTHCTHKA

TabnuuHoe u rpaduyecKkoe TPENCTABICHHUE TAaHHBIX, CTOJIOYAThIE W KPYTOBBIC
auarpaMMebl, rpadukd, TPUMEHEHUE TUarpamMM U TpauKoOB ISl ONTUCAHUS 3aBUCUMOCTEH
pEaIbHBIX BEIMYUH, U3BJICUCHHE HH(DOpMAITUU U3 TaOJIHII, TUarpaMM U rpapuKoB.

Cayuaiinbie cOOBITHS

CrnyyaiiHble ONBITHl  (IKCIEPUMEHTHI), DJIEMEHTApHbIE CIIy4yalWHbIE COOBITHSA
(ucxompl). BepositHocTH  3neMeHTapHBIX  coObITUN.  COOBITHST B CIIyYalHBIX
HKCIIEPUMEHTAaX U OJaromnpusTCTBYIOIIME dSJIeMEHTapHble CcoObITUS. BeposTtHOCTH
CIIY9alHBIX COOBITHH. OMNBITEI ¢ PAaBHOBO3MOXKHBIMH DJIECMEHTAPHBIMH COOBITHIMHU.
Knaccryeckrue BepOsSTHOCTHBIC OMBITHI C UCTIOIh30BAHUEM MOHET, KYOMKOB.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymHodcenus, nepecmaHosKku, haxmopuan yucia



['eomeTpud

Harasignas reomerpust

durypsl B OKpyXaromiem wwupe. Harmsgueie npencraBieHus o (Gurypax Ha
IJIOCKOCTH: IpsIMasi, OTPE30K, Jy4, yroJjl, JIOMaHas, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, KPYT.
UeTblpeXyroabHUK, TMPSMOYTOIbHUK, KBaApaT. TpeyrojabHUK, 6uobl mpey2oibHUKOS.
IIpasunvnvie mHocoyeonvHuxu. W300pakeHHE OCHOBHBIX T'€OMETPUYECKUX Uryp.
Bzaumnoe pacnonooicenue 08yx npamwvix, 08YX OKDPYHCHOCMELU, NPAMOU U OKPYIHCHOCHIU.
Jlnuna otpeska, joMaHoW. EnuHuIbl n3mMepenus JuHbl. 1locTpoeHne orpes3ka 3aJaHHOU
nuHbl. Buael yrnos. ['pagycHas mepa yria.

[lepumerp MHOroyrosbHuka. IToHsTHE TUIOMAAM (DUTYpBI; €IUHULBI U3MEPEHUS
wioniaau. [lmomane npsMoyronbHuKa, kBajapara. [IpulOnmkeHHOe W3MeEpeHHe IUIoIaan
buryp Ha kieTdatoi 6ymare. Pagrnogenukue gueypol.

Harnsaaeie npeacTaBiaeHus: 0 MPpOCTPAHCTBEHHBIX (UTypax: KyO, mapasuienenurne,
npu3Ma, nupamuza, map, chepa, KoHyc, mumHiap. M300pakeHrne MpOCTPaHCTBEHHBIX
buryp. Mrocoepannuku. Ilpasunvrsvie MHO202PAHHUKU.

[Tonsatue o6beMa; enuHUIBI o0beMa. OOBEM MPSAMOYTOJIBLHOIO Mapaslyieienunesa,
KyoOa.

[Tonsitue o paBeHcTBe (uryp. LleHTpanbHas, oceBasi U 3epKalbHAs CUMMETPUU.
N3o0paxeHrne CUMMETPUYHBIX QUryp.

Pemenue npakTuyeckux 3aad ¢ MPUMEHEHUEM MIPOCTEUILINX CBOMCTB QUTyp.

MHOroyrojbHUKHU

MHOroyrojibHUK, €ro 3JE€MEHTbl M €ro CBOMCTBA. Pacno3HaBaHME HEKOTOPBIX
MHOTOYTOJIbHUKOB.  Bwinykivie u  Heg@uinykivle  MHO20y20/bHuku. lIpaBuiibHbIE
MHOT'OYTOJIBHUKH.

Tpeyronsuuku. BeicoTa, mMenuana, OuccekTpuca, CpeaHsis JUHUS TPEYyrojbHUKA.
PaBHOOepeHHBII  TPEYrOJbHHMK, €ro CBOHCTBA U TPU3HAKU. PaBHOCTOpPOHHHI
TPEYrojJbHUK. IIpAMOYronabHBIA, OCTPOYIOJIbHBIM, TYIIOYT'OJBHBIA  TPEYTrOJIbHUKHU.
Bnemnue yriel TpeyroiabHuka. HepaBeHCTBO TpeyrojabpHUKA.

YersipexyronapHuku. [lapamienorpamm, poMO, IpsIMOYTOJIbHUK, KBAJPAT, TpaneLus,
paBHOOenpeHHass Tpamenus. CBoicTBAa W TpHU3HAKW MapajuieorpamMma, pomoa,

MPSIMOYTOJIbHHUKA, KBaApAaTa.



OKpYy,KHOCTH, KPYT

OKpyX HOCTb, KPYT, UX 3JIEMEHTbl U CBOMCTBA; LICHTPAJIbHbIC U BIHUCAHHBIE YTIIBI.
KacarenbHass u cekywas K OKPYXKHOCTH, UX ceolicméa. BrnucaHHble W ONUCAHHbBIE
OKPYKHOCTH JIJIsl TPEYT OJIbHUKOB, Yemblpexy20ibHUK08, NPABUIbHBIX MHO20)201bHUKOS.

I'eomeTpuyeckue (purypsl B NpocTpaHcTBe (00beMHBIE TeJa)

Mhnozcoepannux u e2o o2nemenmoul. Hazeanus MHO202PAHHUKO8 C  PA3HLIM
nonodceHuem u Koaudecmeom 2cpaueu. llepBUYHBIE TIpENCTAaBICHUA O NHUPAMUIE,
napajienenunene, npusMme, cdepe, Imape, LNWIMHAPE, KOHYCE, HX DJJIEMEHTAaX U
MPOCTEUIIINX CBOMCTBAX.

OtHomenus. PagenctBo ¢uryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKu paBeHCTBa TPEYTr OJIbHUKOB.

IHapanieabHOCTh NPAMBIX

[Ipv3Haku W CBOWCTBAa mMapaJyIEIbHBIX MPSAMBIX. AKcuoma napaiienbHocmu
Eexnuoa. Teopema @aneca.

IHepnieHauKyJISIpHBIE PSMbIE

[Ipsamoii yron. Ilepnennukynsp k npsmon. Hakionnas, npoexkuus. CepeauHHbIN
NEepHeHANKYJIAp K oTpe3Ky. Ceolicmea u npusHaxKu nepneHoOUuKyIapHoCHu.

Ilooobue

llponopyuonanvuvle ompesku, nooobue gueyp. I[lo0obnvie mpey2onbHUKU.
Ilpusnaku noooous.

B3aumHoe pacnosioxkeHne IpsMOil U OKPYKHOCTH, 08X OKPYHCHOCHELL.

N3mepennst v BbIYMCICHUS

BeauunHbl

[Tonsatue BenmuuuHbl. [[nuHa. M3mepenune minHbL. EAVMHUIBI U3MEPEHUS JIMHBIL.
Bennuunna yrna. ['pagycnas mepa yria.

[TonsaTue o momanu IIOCKON (QUrypel U ee cBoiicTBax. M3MepeHue Iuiomae.
EnnHuLbI n13mMepeHus miomaiun.

[IpencraBnenne o0 oObeme U ero cBoucTBax. M3mepenue oObema. EnuHMIIBI
U3MEpEHNs 00bEMOB.

HN3Mmepenus M BHIYUCICHUS

NHCTpyMEHTBI UIsI U3BMEPEHUN UM MOCTPOCHUW; U3MEPEHUE W BBIYMCIICHHUE YTJIOB,

JUIMH  (paccTosiHui), Twiomaaeil. TpuroHoMmerpuyeckue (QYHKIMKM OCTPOro yria B



NPSIMOYTOJILHOM  TPEYTOJIbHUKE  1puconomempuueckue  @QyHKyuu  mynoco  yeid.
BbluucieHnue 3J1€MEHTOB TPEYTrOJbHUKOB C HCIOJIB30BAHUEM TPUTOHOMETPUUYECKUX
cootHomieHnd. DopMynbl IIOMAAU TPEYrOibHUKA, MapajielorpaMMa U €ro YacTHBIX
BUJIOB, (OPMYJBI JUIMHBI OKPY)KHOCTH M IUIomanu Kpyra. CpaBHEHUE U BbIUYMCIICHUE
wiomanaeit. Teopema [Mudaropa. Teopema cunycos. Teopema kocurycoas.

Paccrosinus

Paccrossnne mexny toukamu. PacctosHue or ToukM A0 mpAMOM. Paccmosanue
medxncoy gueypamu.

I'eomeTpuyeckue nocTpoeHust

['eoMeTpudeckre MOCTPOSHUS IS WIUTFOCTPAITH CBOMCTB T€OMETPUUECKUX (Puryp.

NHCTpyMEHTBI Uil TOCTPOCHMM: LMPKYJb, JIMHEHKA, YrOJbHUK. [Ipocmetiwue
NOCMPOEHUs. YUPKYIeM U JTUHEUKOU. NOCmpoeHue OUCCeKmMpUcyl yeid, nepneHouKyiapa K
nPAMOU, yeid, paeHO020 OAHHOMY,

Ilocmpoenue mpey2o1bHUKO8 NO Mpem CIMOPOHAM, O8YM CHOPOHAM U Y2y MeHCOy
HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2NaM.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

[lonsatue mnpeoOpazoBanus. IlpencraBieHue o0 MeTanpeAMETHOM IOHSTHU
«apeoOpazoBanue». [looobue.

JIBuKeHust

OceBass W IUEHTpaJbHasg CHUMMETPUS, HNOBOPOM U NAPALIENbHbIU HNEPEeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c60UcCmad.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[Tonsitue BekTOpa, ACHCTBUS HaJ BEKTOpPaMH, UCIIOJIb30BAHUE BEKTOPOB B (PU3HUKE,
pasnodicenue 6eKmopa Ha cocmasisanuue, CKaiapHoe npou3eeoenue.

Koopaunarsl

OCHOBHBIE TOHATHUSA, KOOPOUHAMbL GEKMOpPA, PACCMOSAHUE MeHCOy MOUKAMU.
Koopounamwi cepedunvt ompesxa. Ypaeuenus gueyp.

IIpumenenue 6exkmopos u KOOpOuUHam O0s peulenusi NPOCMEUUX 2eoMeMmpUiecKux

3a0au.




TpeboBaHUSA K YPOBHIO IOATOTOBKHU

00y4Yar I HUXCS

B PE3YIbTAaTC NU3YUCHUA MATCMATUKU YIYCHUK JOJI?KCH 3HATH/TIOHUMATh:

MaremaTuka. Aareopa. 'eomerpusi.

Harypanbhbie uncna. J[poOu. PanimonanbHbie yncia

BLIHYCKHI/IK HAYYMTCH:

MOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;

ONEPUPOBATH NOHATUSAMMU, CBA3aHHBIMHU C IETUMOCTBIO HATYPAJIbHBIX YUCEN;
BBIpaKaTh 4YHMCJIAa B OKBUBAJICHTHBIX (opmax, BblOMpas Haubonee
MOAXOJAIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CUTYAIINH;

CpPaBHUBATh U YIOPSAI0YMBATH PALMOHAIBHBIEC YNCIIA;

BBIIIOJIHATL BBIUUCICHHUS C PAllMOHAIBHBIMU 4YMCIIAMH, COYETast YCTHBIE U
[MACbMEHHBIE TPUEMBI BBIYMCIIEHUI, TPUMEHEHHUE KaJIbKYJIATOPA;
WCIIOIb30BaTh IOHATUS W YMEHHS, CBSI3aHHBIE C MPONOPLMOHAIBHOCTHIO
BEJINYMH, MPOLEHTAMH, B XOJI€ PEIIECHNs MaTEMAaTHYECKUX 3a/1ad U 3a7a4 U3

CMCIKHBIX IIPEAMETOB, BBIIIOJIHATD HCCIIOKHBIC ITPAKTUYICCKUC paC‘IéTBI.

JleicTBUTEIbHBIE YHCJIA

BbINyCKHUK HAYYHUTCH:

UCIIOJIb30BaTh HAYaJIbHBIC MPEJICTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
YHCET,

OIICPUPOBATH MMOHATUCM KBAJIPATHOTO KOPHS, IPUMCHATH €TI0 B BEIYHUCIICHUAX.

AsreOpanyeckue BbIpasKeHUs

BoinycKHUK HAYYUTCH:

OIEpUPOBATH MOHATUIMH «TOXKJECTBOY», «TOKIESCTBEHHOE TPEOOPa30BaAHULY,
pemiarth 3a7a4u, coepkaiire OyKBeHHbIC JaHHBIE; padoTaTh C (OpMyIJIaMH;
BBITIONTHATh MTPEOOPa30BaHUsl BBIPAKEHUM, CONIEPKAIIUX CTEMEHU C IEIbIMH
NOKa3aTeNsIMUA U KBaJIpaTHBIC KOPHU;

BBITIOJTHATH TOXKECTBEHHBIE MPE0OPa30BaHUS PAIIMOHATBLHBIX BRIPAKCHUN HA
OCHOBE MMPaBUJI JICUCTBUI Ha/l MHOTOYIECHAMH U aJIreOpandecKUMH IPOOsIMU;

BBIIIOJIHATD Pa3JIOKCHUC MHOI'OYICHOB Ha MHOKHUTCIIH.



YpaBHeHus
BbINyCKHUK HAYYHUTCH:

® pelIaTh OCHOBHBIE BHUJbI PALIMOHAIBHBIX YPABHEHUW C OJTHOW MEPEMEHHOM,
CHUCTEMBI IBYX YPAaBHECHUH C ABYMS NMEPEMEHHBIMU;

® [IOHMMATh YPABHCHHUE KaK BAXKHEHIIYIO MATEMAaTHYECKYI0 MOJEIb JJIA
ONMMCAaHWS W W3YYCHHUS Pa3HOOOPA3HBIX pPEAIbHBIX CHTYAllUH, peniaTh
TEKCTOBBIC 3aJ]a4H aNreOpanyecKuM METOIOM;

® MPUMEHATh TrpaduuecKrue NPEICTABICHUS JJIS KCCICIOBaHUS YPaBHEHH,
WCCIIEIOBAHUA U PEIICHUS] CUCTEM YPaBHEHUH C JIByMSs IEPEMEHHBIMHU.

HepaBencrBa
BbInmyCKHUK HAYYHUTCS:

® [IOHMMAaTh M TPHUMEHITh TEPMUHOJOTHUIO MU CHUMBOJIMKY, CBSI3aHHBIE C
OTHOIIIEHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

® pelIaTh JUHECHHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI; PEIIaTh
KBaJpaTHbIC HEPABEHCTBA C OMOPOM Ha IpadUUYECKUE MPEICTABICHUS.

OcHoBHbIC OHATHSA. UHCI0BbIE PYHKIMH
BbINyCKHUK HAYYHUTCSH:

® « [IOHUMAaTh U HCIOIL30BaTh (YHKIIMOHAJIbHBIC MOHATUS U SI3BIK (TEPMUHBI,
CHMBOJIMYECKHE 0003HAUCHNSA);

e cTpouTh TpaduKku »HIeMEHTApHbIX (YHKIMH; UCCIEAOBaTh CBOMCTBA
YHUCIIOBBIX (DYHKITI HA OCHOBE M3YUYEHUS TTOBEACHUS X TPAPUKOB;

e oHUMaTh (QYHKIMIO KaK BaXKHEHIIyI0O MaTEMAaTHYECKYIO MOJEeIb IS
OMMCAaHUS IMPOLECCOB W SBJICHUW OKPYXKAIOWIETO MHpPA, HOPUMEHSIThH
(YHKIIMOHAIBHBIA SI3BIK JUISL ONHCAHHMS W HCCIICIOBAHUS 3aBHCUMOCTEH
MEXTy GU3NICCKUMH BETUINHAMH.

OnucarejibHasi CTATHCTHKA
BpinmycKHMK HAy4YUTCH

® CMOJb30BaTh  MPOCTEHIIME  CIOcOOBl  TPEACTaBIEHHUS W aHalu3a

CTAaTUCTUYCCKUX JIAHHBIX.
Curyyaiinbie COOBITHSI M BEPOSITHOCTH
BbInyCKHUK HAYYHUTCH

® HaXOAWUTb OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTD cnyqaﬁHoro COOBITHS.



KomoOunaropuka

BbBINTyCKHUK Hay4duTcs pemiaTh KOMOWHATOPHBIE 3a/Jauyd HAa HaXOXICHUE

Yrciia 00bEKTOB WM KOMOWHAIITIA.

Harasignas reomerpus

BpInyCKHMK HAYYHUTCH:

pacmo3HaBaTh Ha 4YEpPTEkKaX, PUCYHKAX, MOJIETSAX U B OKPYXKAIOIIEM MHUPE
TUTOCKHE U MPOCTPAHCTBEHHBIE TEOMETPUUECKHE (DUTYPHI;

pacmo3HaBaTh  pa3BEPTKH  Ky0a, TPSIMOYTOJIBHOTO MapajuielieluIesa,
NPaBUILHOW MUPAMHUIBI, IWJIMHIPA H KOHYCA,

CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBLHOTO TapaIIeNIeIUIIE A,

OTIPEENITh TI0 TUHEHHBIM pa3MepaM pa3BEPTKH PUTYPHI TUHEHHBIE pa3Mephl
caMoi (purypsl 1 Ha000POT;

BBIYUCIISATE 00BEM MPSMOYTOJIBHOTO MapasuieNienuIesa.

I'eomeTpuueckue purypsi

BbInyCKHUK HAYYHTCS:

MOJIb30BATHCS S3BIKOM T€OMETPHUU JJIsl OMHMCAHUS MPEAMETOB OKPYKAIOIIET0
MUpPa U UX B3aUMHOT'O PACIIOIOXKEHUS;

pacno3HaBaTh W M300pa)kaTh HA YEPTEXKAaX M PUCYHKAX TEOMETPUUECKHUE
Gurypsl 1 Ux KOH(QUTrypaluu;

HaXOJUTh 3HAYECHMS JJIUH JIMHEWHBIX AJIEMEHTOB (UIYp U MX OTHOULICHUS,
rpagycHyto mepy yrioB ot 0° no 180°, npumeHnss onpeneneHus, CBOMCTBA U
MpU3HAKU PUTYp U UX JIEMEHTOB, OTHOIIEHUS QuUryp (paBeHCTBO, MOJ00UE,
CUMMETPHH, IOBOPOT, NapaJJIEIbHBINA TEPEHOC);

OMEPUPOBATh C HAYAIBHBIMU TOHSATUSMH TPUTOHOMETPUU U BBITIOJIHSATH
AJIEeMEHTApHBIE Olepaluu HaJ QYHKUUSIMH YIJIOB;

pelaTh 3a7a4u Ha JOKa3aTeabCTBO, OMUPAsCh HA U3YUEHHbIE CBOWCTBA (PUTYD
Y OTHOIIEHUI MEXIY HUMU U MPUMEHSS U3YUEHHbIE METO/IbI JOKA3aTEIbCTB;
pelIaTh HECIOXKHbBIE 3a/1a4M Ha TIOCTPOCHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI
MIOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JIMHEUKU;

pelaTh NpocTeine MIaHUMETPUUECKUE 3a/1a4i B IPOCTPAHCTBE.

I/I3MepeHne r¢eOMETPpUHYC€CKHUX BCJIHYHNH

BbINYyCKHUK HAYYHUTCH:



WCIOJIb30BATh CBOMCTBA M3MEPECHHMS JIMH, TUTOIIAJACH U YTJIOB TIPHU PEIICHUH
3a/lad Ha HAXOXIACHWE JJIMHBI OTPE3Ka, JJIMHBI OKPYXKHOCTH, JJIMHBI AYTH
OKPYXHOCTH, TPaJyCHON MEPHI yIJia;

BBIYHCIISATD TUTOMIATN TPEYTOJIbHUKOB, MPSIMOYTOJILHUKOB,
napajiyieIorpaMMoB, Tpareuil, KpyroB U CEKTOPOB;

BBIYHCIIATH IJTUHY OKPY>KHOCTH, JJIMHY IYTH OKPYKHOCTH;

BBIYHCIIATh JUIMHBI JIMHEWHBIX AJEMEHTOB (DUTYp W WX YIJIbI, UCHOJB3YS
dbopMynBl JUTMHBI OKPY>KHOCTH W JUIMHBI JYTH OKPY>KHOCTH, (OPMYIIbI
wiomaae puryp;

pemarh 3ajJadyd Ha J0Ka3aTelIbCTBO C HCMIOJIb30BaHHEM (DOPMYI IIUHBI
OKPYXHOCTH U JIJTUHBI YT OKPY>KHOCTH, GOPMYII Iiomasen huryp;

pemaTh NPakTUYECKHe 3a/1a4, CBA3aHHBIC C HAXOXKIACHUEM T'€OMETPHUUYECKUX
BEIUYMH (KCIONB3YSl TPH HEOOXOJMMOCTH CHPABOYHUKH M TEXHUYECKHE

CpelcTBa).

Koopaunarsl

BbInyCKHUK HAYYHTCS:

BbIYUCJIIATh JIMHY OTpPE3Ka I10 KoOopAMHATaM €ro KOHIOB;, BbIYUCIIATDH
KOOpAHWHATBI CCPCAMHBI OTPE3KA;
HCIIOJIB30BAaTh KOOpJIPIHﬂTHBIﬁ MCTOJA AJIsI HU3YUCHHA CBOMCTB NpAMBIX H

OKPYKHOCTEM.

CozepKaHUe U3y4aeMoro Kypca




Kypc paccuutan Ha 34 3anstus.| yac B Hepento. BkitoueHHbI B IporpaMmy

MaTcpuall npcaIoIaract IOBTOPCHUC U er'IY6JIeHI/Ie clIcayromux pasaciioB MaTCMAaTUKHU

Ne Ha3zBanue (TeMbl) MOYJISI KoaunuecTBo
4acoB
1. Anrebpandeckue 3aaHusi 0a30BOr0 ypOBHSI 19
2. ['eoMerpuueckue 3a1auu 6a30BOro ypoBHS 6
3. 3amanust MOBBITIIEHHOTO YPOBHS CIIOKHOCTH 6
4. HroroBoe 3ansaTHe 3
OO0111e€e KOJIMYECTBO YaCOB 34

Anzeopauueckue 3a0anus 6a306020 ypoeHsi.

BBenenue: wmenb M colepiKaHHME AJIEKTUBHOIO Kypca, (OpMBI  KOHTpPOJISL.
OObIKHOBEHHBbIE U JecaTuyHble JpoOu. CrangapTHbld Bua uucia. OKpyrieHue u
cpaBHeHHE uncell. bykBeHHbie BblpakeHus. OO05acTh TOMYCTUMBIX 3HaUECHUN. DOPMYIIBIL.
Crenenb ¢ 1menbiM  mokaszarteneM. MHuorowiensl. [IpeoOpa3oBaHue BbIpa)KEHUH.
PaznokeHrne MHOro4WwIeHOB Ha MHOXHUTENU. AnreOpamdeckue apodu. CokpaunieHue
anreOpanyeckux ApooOei. I[IpeoOpa3zoBaHus palMOHANBHBIX BblpaxeHuil. KBagpaTHbie
KopHU. JIuHelHble W KBaapaTHble ypaBHeHMs. Cucremsl ypaBHeHMU. HepaBeHcTBa C
OTHOM IIEPEMEHHOM M CHCTEMBl HEpPAaBEHCTB. PelleHne KBaJApaTHBIX HEPABEHCTB.
[TocnenoBaTenbHOCTH M mporpeccuu. PekyppeHTHbie Qopmysbl. 3anayu, peliaeMble C
IIOMOLLBIO ITPOIPECCU.

Hucna Ha KoOpAMHATHOM NpsiMOu. [IpencraBineHne peleHuid HEpaBEHCTB U X CUCTEM Ha
KoopauHaTHOM mpsiMod. Dyukuun u  rpaduku. OCOOEHHOCTH PACMONIOKEHUS B
KOOPJMHATHOM TJIOCKOCTH TpaUKOB HEKOTOPHIX (DYHKIMI B 3aBUCUMOCTU OT 3HAYEHUS
napameTpoB, BXOAAIIUX B (POpMYbl. 3aBUCUMOCTh MEX1Y BETUYMHAMMU.
I'eomempuueckue 3a0auu 6a306020 ypogus.

TpeyronbHUKH, YETBIPEXYTOJbHUKH. PaBEHCTBO TpeyrolbHUKOB, Moaooue. PopmMyibl
mwiomaau. IIponmopunoHanbHeie  OTpe3ku. OKpYy:KHOCTH. YTJbl: BIMCAaHHBIE W
LIEHTpaJbHBIE.

3aoanus noevlUEHHO20 YPOBHA C/102ICHOCMU.



[IpeoOpazoBanus anredpanveckux BHIPAKCHHUM. Y paBHEHUS, HEPABEHCTBA, CUCTEMBI.
UccnenoBanne ¢Gynkmuu u moctpoenne rpaduka. KycouHo-zaganHbie GYHKIHM.
[Toctpoenue rpaduxkoB ¢ mMomyieM. 3aJadd Ha JBW)KEHHE. 3aJaud HAa CMECH, CIUIABBI.
CrnoxxHble TMpPOLEHTHL. 3aJaud Ha COBMECTHYIO paboTy. 3ajaHusi C MapaMeTpoM:
uccienoBanue rpa@ukoB (QyHKIHM, pelieHre yYpaBHEHUH W HEPABEHCTB C MapameTpoM.
3HaKM KOpHEW KBAJIPATHOI'O TpexwieHa. PacronoxeHne KOpHEN KBaIpaTHOTO TPEXWIECHA.
[Tapamerpsl @, b, C ¥ KOpHH KBaJpaTHOT'O TpeXWieHa. [ eoMeTpruUecKue 3a1aun.
Hmozoeoe 3anamue.

HpOBCI{CHI/Ie HUTOrOBOIo0 KOHTPOJIBHOI'O TECTA.



YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE

e JlaTa
Ne
3aHATUA Tema 3anATUA [Lian Daxt
3aHATHSA
B TeMe
AJaredpanyeckue 3aJaHusi 6a30Boro yposHsi (16 yacon)
Boruncienus (5 yacoB)

1 1 [Ipocreiinue TEKCTOBBIE 33]]a4H, BBIOOP ONTUMAIBHOTO

BapuaHTa
2 2 [IpuknanHas reoMeTpusi: IIOMIAb
3 3 [IpuknagHas TeOMETpHs: pacCTOSHUS
4 4 OOBIKHOBEHHBIC U JeCATUUHBIC ApoOu. CTaHIapTHBIN BUT

quca.
5 5 TpenupoBounblie BapuaHThl. CamocTosiTENbHAs padoTa.

YpaBHeHus U HepaBeHcTBA (3 yaca)

6 1 JIuHeliHbIe 1 KBapaTHbIE YPABHEHUS.
7 2 Jluneiinble 1 KBaJpaTHbIE HEpaBEHCTBA. CUCTEMBI

HEPaBEHCTB.
8 3 TpenupoBouHnblie BapuaHThl. CamocTosiTENbHAs padoTa.

Koopaunatnas npsamas. I'paduxu (3 yaca)




Jara

Ne
Ne
3aHATHUS Tema 3ausiTus [Laan daxt
3aHATHUSA
B TeMe

9 1 Uucna Ha koopauHaTHOU npsiMou. [Ipencrasienue
pELIEHNI HEPABEHCTB U UX CUCTEM HAa KOOPJAMHATHOU
IIPSIMOM.

10 1 ['paduku GhyHKIMIA 1 UX CBOMCTBA.

11 2 TpenupoBouHbie BapuaHThl. CaMOCTOSITENIbHAS padoTa.

AnredOpanyveckue BbIpa:keHus1 (2 yaca)

12 1 MHorounensl. Anredpanyeckue Apoou, CTENEHU.
JlorycTuMble 3HAYCHUS IEPEMEHHOM.

13 2 TpenupoBounbie BapuanThl. CamocTosiTenbHas padboTa.

IMocaenoBarenbHOCTH (2 Yyaca)

14 1 [Iporpeccun. 3aauu Ha IPOTPECCUH

15 2 TpenupoBounblie BapuaHThl. CamocTosiTeNbHas padoTa.

16 1 O6o0marommii Tect «AJire6pa» 6a30B0ro ypoBHs.

Mogayasb 2.I'eomeTpuueckue 3a1a4u 0a30B0ro ypopus (6 yacon)
Ioacuyer yrioB(2 yaca)
17 1 TpeyronpHuk. YerblpexyroabHuK. OKpYKHOCTb.




e Jara
Ne
3aHATHA Tema 3ausTus [ian Dart
3aHATHSA
B TeMe
18 2 TpenupoBounbie BapuaHThl. CamocTosITENbHAS padoTa.
Ilnomanu ¢puryp (2 yaca)
19 1 YerbipexyroiabHUKU. TpeyronbHUK. OKpYy>KHOCTb U KPYT.
20 2 TpenupoBounblie BapuaHThl. CamocTosTENbHAs padoTa.
BbI160p BepHBIX yTBep:KaeHnii(2 yaca)

21 1 TpennpoBoUHbIE 3aJaHUS.
22 2 O6o6mmaronuit Tect «['eomerpusi» 0a30BOro ypoBHS.

Teopusi BeposiTHocTeii (3 yaca)
23 1 Pemrenue 3a1ay npakTHUE€CKON HAIIPaBJIEHHOCTH.
24 2 OneMeHThl KOMOMHATOPUKU U TEOPUU BEPOSTHOCTEM.
25 1 Oo6o0marommii tect «Teopust BeposiTHOCTE».

MoayJb 1 1 2.3a1aHus OBBIIIEHHOT0 YPOBHA CJI0OKHOCTH (6 YacoB)
26 1 [IpeobpazoBanus aredOpandecKux BhIPAKCHUM.
27 2 VYpaBHEHUs, HEPABEHCTBA, CUCTEMBI.
28 3 Uccnenoranue GyHKIMU U TOCTPOCHHE rpaduka.
KycouHo-HenpepbIBHbIE GYHKIINU.

29 4 TekcToBbie 3aa4H.




Jara

Ne
Ne
3AHATHA Tema 3ausATHA I o
3aHATHUSA JIan aKT
B TeMe
30 5 ['eomeTpuueckue 3a1auu
31 6 ['eomeTpuueckue 3amauu
Hrorosoe 3ansTue (3uaca)
32-34 1-3 HTtoroselii TeCcT




udposbie oOpasoBaTebHbie pecypebl (LHOP) muist mogaep:kkn moaAroTOBKYM MIKOJIbHUKOB

oo

https://math-oge.sdamgia.ru/?redir=1

HNurepHer-nopran  BcepocCHMMCKOM — ONMMIIMAABI  IIKOJBHUKOB. — PexuMm  jpocryma:
http://www.rosolymp.ru

NubopmanmoHHO-TIONCKOBas cucteMa «3amaum». — Pesxxum noctyna: http://zadachi.mccme.ru
KoHKypCcHBIE 3alauM 10 MaTeMaTHKe: CIPAaBOYHUK M METOAbl peuieHus. — Pexum nocrymna:
http://mschool.kubsu.ru

Marepuansl (IIOJHBIE TEKCThI) CBOOOJHO PACIPOCTPAHSAEMbIX KHUI 10 MaTemaTuke. - Pexum
noctyna: http:// www.mccme.ru/free-books

BBIHyCKHBIe nu BCTyHI/ITeHBHBIe OK3aMCHBI 11O MAaTEMATUKE . BapI/IaHTBI, METOAUKA. — PC)KI/IM
noctyma: http:// www.mathnet.spb.ru
MocKkoOBCKHE MaTeMaTHYECKHE OJIMMITHA]IBL. - Pexnm JOCTYyTIA: http://

www.mccme.ru/olympiads/mmo
BupryanbHas mikosa 10HOro MateMaTtHka. - Pesxxum nocryna: http://aimakarov.chat.ru/school.htmi

Tectuposanue on-line. 5-11 kmaccel. - Pesxxum qocrtyma: http:// www.kokch.kts.ru/cdo



http://www.rosolymp.ru/
http://zadachi.mccme.ru/
http://mschool.kubsu.ru/
http://aimakarov.chat.ru/school.html

