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Pabouass mporpamma (manee IIporpamma) mo ydeOHOMy mnpeamery «MaTeMaTukay
pazpaborana Ha ocHoBe DI'OC OO0, denepanbHOW OCHOBHOM MPOrpamMMBblI,
denepabHOM IPOTPaMMBbl  BOCIIUTAHMS € YYETOM pACHPENENIEHHBIX II0 KilaccaM
pOBEpPAEMBIX TpPeOOBAHMI K pe3yibTaTaM OCBO€HUSI OCHOBHOW 00pa30BaTEIbHOU
pOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUsl.

HOACHUTEJBHASA 3AIINCKA

OO0was xapakrepucTuka yuyeoOHoro npeamera «Maremaruka»

Pabouass mporpamma mo Maremaruke aisi oOydaromuxcs ¢ HOJA 5-9
KJaccoB  pa3zpaboraHa Ha  ocHoBe  DepepanbHOTO  TOCYAApPCTBEHHOTO
00pa3oBaTeIbLHOTO CTaHaapTa OCHOBHOTI'O o01iero
oOpa3oBaHus C Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBISIEMbIX K
MaTeMaTUYeCKOMY O0pa3oBaHUIO, W TPAIAUIMH POCCUICKOro 0oOpa3oBaHuUs,
KOTOpBIE 00eCIeYynBalOT OBJIaJICHUE KJIFOUEBBIMU KOMIIETEHIUAMH,
COCTABJISIIOIIIMMHU OCHOBY JJIsl HEMPEPHIBHOTO 0OOpa3oBaHUS U CaMOpPA3BUTHUA, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOIO M IO3HABaTEIbHOIO
pa3BuTHs oOywaromuxcs. B paboueil mporpamMme y4YTE€Hbl WJEU U TMOJOKEHHS
Konnenmuu pa3Butusi MaTemMaTudeckoro oopazoBanusi B Poccuiickoit @enepanuu.

B osmoxy umdpoBoit Tpanchopmanuu Bcex cdep  UeIOBEUECKOUH
JeATEIbHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOM MaTeMaTUYECKON TMOATOTOBKU. Y€ B IIKOJE MaTreMaTHhKa CIY>KUT
OTMOPHBIM TPEIMETOM [JI1 HM3YYEHUS CMEXHBIX NHWCIUIUIMH, a IOCJE HIKOJIBI
peanbHON HEOOXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa3oBaHue, 4To TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00I1Ie00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIE H
MaTeMaTU4ecKod. ODTO O0O0YyCIOBJIEHO TEeM, 4YTO B HAIlM JHH PACTET YHUCIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTEMaTHUKH: U B
chepe PKOHOMHUKH, U B OH3HECE, M B TEXHOJIOTMYCCKHX OOJACTAX, M JaXe B
rYMaHUTApHBIX cdepax. Takum 00pa3oM, Kpyr 0Oydaromuxcs, sl KOTOPBIX
MaTeMaTHUKa MOXKET CTaTh 3HAYMMBIM MPEIMETOM, PACITUPSIETCS.

[IpakTryeckass MOJE3HOCTh MAaTEMAaTUKUM OOYyCIOBIE€HA TEM, 4TOo €€
npeaMeToM  SBISAIOTCA  (yHIAAMEHTAJIbHbIE  CTPYKTYpbl — HAIllero  Mupa:
MPOCTPAHCTBEHHbIC (DOPMBI M KOJMYECTBEHHBIC OTHOIICHUS OT MPOCTEHIIHUX,
YCBaMBaE€MbIX B  HEMOCPEJICTBEHHOM  OMBITE, IO JOCTAaTOYHO CJIOXKHBIX,
HEOOXOJMMBIX JUIsl Pa3BUTHS HAYYHBIX U TMPUKIAAHBIX UJel. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IMOHMMaHWE MPUHILMIOB YCTPOWCTBA H
UCIIOJB30BAaHUSI  COBPEMEHHOM TEXHUKH, BOCIPUATHE M  HWHTEpPIpETalUs
pa3HOOOpa3HOW COIMATBHOM, HSKOHOMHUYECKOW, MOJUTHYECKONW HWH(OpMaIuu,
ManodpdexkTuBHA TIOBCETHEBHASs TMPAKTUYECKas JesITeNbHOCTh.  Kaxmomy
YEJIOBEKY B CBOEH JKU3HM TMPUXOAUTCS BBINOJHATH PACUETBl M COCTABIISITH
QITOPUTMBI, HAXOJWTh W TPUMEHSITH (POPMYINBI, BIAAETh MPAKTUICCKUMU
npuéMaMu TEOMETPUUECKUX HW3MEPEHUN W TOCTPOCHUH, YUTaTh HH(POPMAIIUIO,
MPE/ICTABICHHYIO B BUJI€ TAOJIMI, TUarpaMM U rpapuKOB, KUTh B YCIOBUSAX
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HEONpeeIEHHOCTH Y TIOHUMATh BEPOATHOCTHBIN XapakTep CIy4alHbIX COOBITHMA.

OnHOBpEMEHHO C pacmupeHueM cdep TNPUMEHEHUsS MaTeMaTUKH B
COBpPEMEHHOM 00111ecTBe BCcE Oosiee BaXKHBIM CTAHOBHUTCSI MATEMATUUYECKUN CTUITh
MBIIUICHUS, TPOSBISIIOUIMNACA B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B
Mpoliecce M3Y4YeHUs: MaTEeMaTUKH B apceHanl MPUEMOB M METOAOB MBIIUICHUS
YeJIoBeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIAYKUMS W JACAYKIIHS,
00001IeHHe ¥ KOHKpETH3allMs, aHalu3 MW CHUHTe3, Kiaccupukamus u
cuctematusanmsi, abcrparmpoBanue u aHamorus. OOBEKTHI MaTEeMAaTHUYECKHX
YMO3aKJIIOUCHHU, TMpaBUja WX KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKHX TOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMEHHs (HOpPMYIHpPOBATH,
O00OCHOBBIBaTh M JOKa3bIBaTh CYXKJIECHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MBIIUICHWE. Benymias poib NOpUHAIIEKUT MaTeMaThuke U B (HOPMHPOBAHHUH
AITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS W BOCIIUTAaHUM YMEHHMH JEWCTBOBATH
[0 33aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATH H3BECTHbIE M KOHCTPYHPOBATH
HOBbIE. B mporiecce pemieHus 3aa4 — OCHOBOM y4eOHOH JesTeIbHOCTH Ha YpOKax
MaTeMaTUKUd — pa3BUBAIOTCS TaKXe TBOpYECKas M TNPUKIAAHAs CTOPOHBI
MBILLIICHHUS.

OOyueHne MareMaTuke JOa€T BO3MOYKHOCTb pa3BUBaTh y OO0yYarolIMXcs
TOUHYIO0, pallMOHAJIbHYI0 U MH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hauboisee
HOJIXOJAIINE SI3bIKOBBIE, CHMBOJIMUECKUE, IpapUuecKrue CpeacTBa sl BHIPAKEHUS
CYXJICHHI 1 HArJISTHOTO MX MPEICTABICHHUS.

W3yyeHne MareMaThKH Takke CIOCOOCTBYET ICTETUUYECKOMY BOCIHMTAHHIO
YeJIOBEeKa, MOHUMAHUIO KPAacoOThbl U M3SIIECTBA MAaTEMAaTUYECKUX PaCCYKICHUH,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO M1 CUMMETPHH.

ey u3yyenus yyeOHoro npeamera «MaremaTuka»

[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTUKe B 5—9 kilaccax sIBISIOTCA:

(opMHpOBaHKE HEHTPAIBHBIX MATEMATUYECKUX TOHITHH (YMCII0, BETUYHMHA,
reOMETPUYECKAs ¢urypa, IIEpEMEHHas, BEPOSATHOCTb, byHKUMA),
00ecreunBalIIUX [PEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTH4YeCKOTro
oOpa3oBaHUs 00Yy4aIOUXCS;

NOJIBEICHUE O0YyYaromMXcsi Ha JOCTYIHOM I HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTUKH M OKPY>KAIOLIEr0 MUpa, MOHHMMAHUE MAaTEMaTUKH Kak
4acTH 00IIel KyJIbTypbl 4YeJIOBEYECTRA;

Pa3BUTHE MHTEIUIEKTYaJbHbBIX U TBOPUYECKHX CIOCOOHOCTEH O0ydaroImxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEI0BATENLCKUX YMEHHM, KPUTUUHOCTU



MBIIUIEHUS, UHTEPECA K U3YUCHUIO MATEMATHKU;

dopmupoBanre (QyHKIMOHATLHOM MAaTeMaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacno3HaBaTh  MPOSIBJICHUS ~ MaTEMaTHYECKUX  TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CUTYAlUSAX U MPH U3YYCHUU APYTUX
y4eOHbIX MPEIMETOB, TPOSABICHHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh UX Ha SI3bIKE MATEMATUKH U CO3/1aBaTh MAaTEMAaTHUYECKUE MOJIEIH,
MIPUMEHSITh OCBOEHHBI MAaTEMATHYECKUW ammapar s pPEMIeHUs MPaKTHUKO-
OpPUEHTUPOBAHHBIX 3a/Ja4, HWHTEPIPETUPOBATh M  OLCHUBATH IIOJYyYCHHBIE
PE3yIBTaTHI.

OCHOBHBIE JINHUU COJIEp:KaHus Kypca MaTeMaTuku B 5—9 knaccax: «Hucna u
BBIUUCTICHUS», «Anredpay («AnredpandecKkue BBIPAKEHUS», «YpPaBHEHHUS W
HEpaBeHCTBA»), «DyHkiumn», «l'eomerpus» («['eomerpuueckue Qurypbl u ux
CBOMCTBa», «VI3MepeHne TIeoMEeTpUYeCKUuX BeIuuyuH»), «BepodTrHocTs W
CTaTUCTHKa». J[aHHBIC JIMHUU PAa3BUBAIOTCS NApaJLIEIbHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOHM, OJJHAKO HE HE3aBUCUMO OJHAa OT APYroil, a B TECHOM
KOHTaKkTe M B3aumojeiictBuu. Kpome »3Toro, umx oOBEAMHSIET JOrHYECKast
COCTaBJISIIOLIAs, TPAAUIMOHHO MpPHUCyLIass MaTeMaTUKE W IPOHU3BIBAIOIIASL BCE
MaTeMaTUYeCKUe Kypcbl U cojJepkarenbHble JUHUU. CQPopMyIupOBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOIO OOILETO
oOpa3oBaHMsI TpeOOBaHHWE «YMEThb OINEPUPOBATH MOHATHAMH: OIpEAEIEHUE,
aKkcuoma, Teopema, JOKa3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUS, IPUBOJIUTH PUMEPHI M1 KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPULIAHUSA BBICKA3bIBAHMI» OTHOCUTCS KO BCE€M KypcaM, a (OpMHpPOBaHUE
JIOTUYECKUX YMEHHMM pacmpenensieTcs MO0 BCeM rojJaM OOy4YeHUsi Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHust DenepanpHOil pabouell TPOrpamMMbl, pacHpeneNéHHbIM TI0 ToJaM
o0Oy4eHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM OOydaroIIrecs: oOpaliajuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MAaTE€MaTUYECKHMMHM TOHATHAMM M HaBbIKAMU OCYLIECTBIISUIOCH
IIOCJIEAOBATEIBHO M IIOCTYNATEJBHO, C  COONMIOJEHHEM  MPHUHIMIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHUS BKJIOYAJIUCh B OOIIYyI0 CHCTEMY
MaTeMaTHYECKUX MPEJCTaBICHUM OO0y4aromuxcs, paciiupsiss U yriayomss eg,
o0pa3ysl IpOYHbIE MHOKECTBEHHbIE CBS3H.

IpuHuunbl peanuzanuu padodei
MPOrpaMMblI

[Tpu peammzanuu npuHnuna audhepeHITuPOBAHHOTO (MHANBUIYATHLHOTO)
noaxojga B oOydyeHuu Marematuke oOydaromuxcs ¢ HOJA HeoOGxoaumo
YYUTBIBATh YPOBEHb PA3BUTUSI Y HUX MaHyaJbHbIX HaBBIKOB. YUHUTEh B MPOIECCE
oOydyeHUs OmpeaAessieT BO3MOXKHOCTH — yYaIllUXCSl  BBITIOJHATH MMHChbMEHHbBIC
paboThl, TOJB30BAThCA MATEeMAaTUYECKUMHU HHCTPYMEHTaMH B  IIpoIlecce
MOCTPOCHUSI TEOMETPUUECKUX (UTYp M H3MEPHUTENBHBIX omepamnuii. Tak ke B

nporecce oOyuyeHus: MaTeMaTHKE, YYUTENI0 HEOOXOAUMO Y4YUTHIBAaTh YPOBEHb U
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KauecTBO pa3BUTHE YCTHOU peun oOywaromuxcs. [Ipu HemocTaTouHOM ypOBHE €€
pa3BUTHS  HEOOXOJUMO  HUCIOJb30BAaTh  TAKUME  METOJbl  TEKYUIEro U
IPOMEXKYTOUYHOTO KOHTPOJS 3HAHWM OOydYaromuxcsi, KOTOphle Obl OOBEKTHBHO
MOKa3bIBAIM PE3YJNbTaTUBHOCTh UX O00yueHHs. BxiroueHuss o0ydarommuxcs B
OPOEKTHYI0O U y4eOHO-UCCIIEOBATENbCKYI0  JESATEIBHOCTh,  MPOBEACHUS
HAOMIOJIEHUIT U DKCIIEPUMEHTOB, B TOM YHCJIE C HCIOJb30BAHUEM Y4eOHOTO
nabopatopHoro o0opymoBaHus, HU(PPOBOro (3JIEKTPOHHOIO) M TPATUIIMOHHOTO
U3MEpPEHHs,  BKIIOYas  OMpeIeJeHHE  MECTOHAXOXKACHHS,  BUPTYaJbHbIX
1abopaTopui, BEHIECTBEHHBIX U BUPTYAIbHO-HATJISAHBIX MOJIENEH, U KOJUICKIIHUMA
OCHOBHBIX MaTeMaTHUYECKUX OOBHEKTOB.

OOyuaromuecss C JBHUTaTEIbHBIMH HAPYIICHUSIMH HUCIBITHIBAIOT  PSI
TpyAHOCTEH B mpolecce oOyueHuss MaTeMaTHKe. MOTOpHBIE HapyUICHUS
OTPAaHUYUBAIOT  CIOCOOHOCTP K  OCBOCHHIO  TPEAMETHO  MPAKTUYECKOU
NEATETbHOCTH. DTO MPUBOAUT K TOMY, YTO (POPMHUPYIOIIMECS 3HAHUA U HABBIKH
SBJISIOTCSI HETIPOYHBIMU, TTOBEPXHOCTHBIMU, (PparMeHTapHBIMU, HE CBSI3aHHBIMU B
enuHyro  cucremy.  OOHapyXUBalOTCs  TPYAHOCTH B (OPMHUPOBAHUU
MPOCTPAHCTBEHHBIX M BPEMEHHBIX IMPEJCTaBICHUMN, CUETHBIX Olepalui, pabore ¢
TeTpaJplo, Y4EOHHUKOM, croco0ax 3amucu INPUMEPOB B CTOJOMK, COOIIOJCHHEM
opdorpaduueckoro pexxuma.

Ha ypokax maremaruku, ooydatomuecss ¢ HOJIA ucnbIThiBatoT 0COOCHHBIE
TPYIHOCTH TP BHITIOJTHEHUH PUCYHKOB, YEPTEIKEH, rpad)iKOB, TaK KaK UM TPYIHO
OJTHOBPEMEHHO JIep’KaTh KapaHaalml H JHHEHKY, MO3TOMY UM 00s3aTeIbHO
TpebyeTcst moMolIs B3pocioro (yuurens, accucrenra). Obyuqatomemycs ¢ HOJIA
OBIBaeT MpOIIC HAKATHEM KJIABHII BBITOJTHHUTH YEPTEXK HA KOMIBIOTEPE, YEM ITO
cAenaTh ¢ MOMOIIbIO KapaHaamia u guHelku. Ooyuaromumes ¢ HOJIA noctaToyHo
TSDKEJI0 OCBaMBaTh BBOJ MaTEMaTHYECKUX CHMBOJIOB, HAIPUMEDP, OOBIKHOBEHHBIX
TpOOCH.

Ecnu y oOyyarorierocst ectb HapyiieHus PyHKIUN PyK, TO TEOMETPUIECKUHN
MaTepual MOXHO pacCMaTpuBaTh O030PHO, 3a/layu, CBSA3aHHBIC C MOCTPOCHUEM,
nponycTuTh. BupryanbHas nabopaTopusi IO MaTeMaTHKe, HampuMmep, Ha
mwiatpopme MOII (POII) maer oOydarommMcsi BO3MOXKHOCTH  BBITIOJIHSTH
MOCTPOEHUE TEOMETPUUECKHUX (PUTYpP Ha IUIOCKOCTH U B MPOCTPAHCTBE, padOTaTh C
KOOPJIMHATHOM TJIOCKOCThIO. boibiioe BHHMaHMEe HEOOXOoAMMO oOpamaTh Ha
MPAKTHYECKYIO0 HANpPaBIEHHOCTh OOyUeHHUsI MaTeMaTUKe, a IMEHHO: a) NU3MEPEHUE
MEPUMETPOB M IUIOMIaeH; O) BBIUMCIUTEIBHBIC HABBIKM, B TOM YHCIE U C
MOMOILBIO KaJIBKYJISITOPA.

Opnoit u3 ocobeHHocTe padoThl ¢ ooyuaronumucs ¢ HOJIA siBasiercs To,
YTO UM HEO0OXOIUMO OOJIBITIIE BPEMEHH JIsl BHITIOJTHEHHS 3aJaHui, YeM 37J0pPOBBIM
OOyJaroIIMMCsI, TTOATOMY JUIsl KOHTPOJIS 3HAHUMN JIy4Ille MCTOJIb30BaTh 3aJla4il Ha
TOTOBBIX YepTekKax, 3a/Jadd, B KOTOPHIX YK€ HamedaTaHO YyCJIOBHE W HAYalo
perieHusi, a O0yJaroIIMMCsl OCTaéTCS €ro TOJIBKO 3aKOHYUTH WU BBITIOJHUTH



TECTOBbIC 3ajaHus. Ilepen KOHTPOJBHBIMH pabOTaMH HEOOXOIMMO IMPOBOIUTH
o0oOIIaronme ypokd mo Teme, Tak kak y ooOydarommxcsi ¢ HOJIA ormeuarorcs
HEJIOCTaTKU Pa3BUTHS IMaMiITH, OCOOEHHO KpaTkoBpeMmeHHou. (Oo6obrmaromnue
YPOKH JTalOT BO3MOXXHOCTh CKOHIICHTPUPOBATh BHHUMAHHUE Ha OCHOBHBIX
YIPaXHCHHSIX, BBEJCHHBIX B KOHTPOJIBHYIO PadoTy.

XapakTepucTHKa 0CO0bIX 00pa3oBaTeIbHBIX NOTPEOHOCTENH
odyuaromuxcs ¢ HOJA

Oco0nie 0Opa3oBaTeIbHbIE MOTPEOHOCTH Y O0YUYAIOIIUXCS ¢ HAPYIICHUSMU
OTIOPHO-ABUTATEILHOIO  alapara 3adaloTcs  CHerudUKON  JABUTATEIbHBIX
HapylIeHUH, a TakkKe CHeUU(PUKOM HAPYIICHUS TCUXUYECKOTO pPa3BUTHUSA, H
OTPENICIIAIOT O0COOYIO JIOTHKY IOCTPOEHHUs ydeOHoro mporecca. Hapsay ¢ atum
MOXHO BBIJICJIUTh OCOOBIE IO CBOEMY XapakTepy HOTPeOHOCTHU B OOYYECHUH
MaTeMaTHKe, CBOMCTBeHHbIE BceM oOyyaromumes ¢ HOJLA:

— HEOOXOJMMO WCMOJIb30BAHUE CHEIUAIbHBIX METO/JO0B, MPUEMOB U
cpeacTB oOydeHHUs (B TOM YHCJIE CHEHUATM3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCHCTUBHBIX TEXHOJIOTHH), 00CCIEUMBAIOIINX PEATU3AMNI0 «OOXOIHBIX ITyTeH»
00yYeHHS; UCII0JIb30BAHKUE BUPTYyAIbHON MaTeMaTHUECKOM 1abopaTopuH.

— HAarJsaIHO-ACHCTBEHHBIN, MPEIMETHO-TIPAKTUYECKUN XapaKTep 00yueHHS
MaTeMaTUKE U YIIPOIIECHUE CHUCTEMbl YueOHO-TTO3HABATEIbHBIX 3a/1a4, PeIllacMbIX B
nporiecce 00y4ueHus;

- CIELHAIBHOE oOy4eHue «IEPEHOCY» c(hOopMUPOBAHHBIX
MAaTEMATUYECKUX 3HAHWW M YMEHHI B HOBBIE CHUTYAIlUd B3aUMOJCWUCTBUS C
JICUCTBUTEIBLHOCTBIO;

— CIHelHaibHasi TIOMOIb B Pa3BUTUU BO3MOXKHOCTEM BepOallbHOW U
HeBepOaJIbHOW KOMMYHHUKAITUN HAa YPOKaX MaTeMaTHKH,

— KOpPpEeKIUs TMPOU3HOCUTEIHLHON CTOPOHBI pPEYM; OCBOCHUE YMEHUS
HCIOJIb30BaTh PEYb 110 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYaIIUi;

— obecrnieueHre 0CO000W MPOCTPAHCTBEHHOW U BPEMEHHOW OpTraHU3AINH
o0pa3oBaTeIbHOM CpeIbl;

— MaKCHMaJlbHOE pAaCIIMpEHHE OO0pa3oBaTeIBLHOTO  IPOCTpPAHCTBA  —
BBIXOJT 3a Tpeneiabl  00pa30BaTENBHOTO  VUPEXKACHUS TMPU  PEIICHUH
MaTeMaTHYCCKHX 3a7a4 M BBITIOJITHCHUH IIPOCKTHBIX padoT.

— HCIOJIb30BaTh AJITOPUTMbl JIEUCTBUU MPU PEIICHUH OOYYaIOIIUMHU C
HOJIA ompeneneHHbIX THUIOB MAaTEMAaTHYECKUX 3a]a4d, B TOM YHCJE B IPOLECCE
BBITIOJTHEHHUS CAMOCTOSITEIbHBIX pa0oT.

MecTo npeaMeTa B y4eOHOM ILIaHe
B cootBerctBuM ¢ dDenepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM  OCHOBHOTO  OOIIero oOpa3oBaHUSI  MaTeMaTWKa  SIBIACTCS
o0s3aTeNbHBIM TIPEAMETOM Ha JaHHOM ypoBHE oOpazoBanus. B 5-9 kmaccax
y4eOHbIl TpenMeT «MareMaTrkay TPaauIMOHHO U3Y4YaeTCsl B paMKaX CJICTYIOITUX
y4eOHBIX KypCOB: B 5—0 KkJlaccax — kypca «Maremartukay, B /—19 kinaccax —
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KypcoB «Anrebopa» u «['eomerpusi». Hacrosmei mnporpaMmoil BBOJUTCS
CaMOCTOATENbHBIN Y4eOHbIN Kypc «BEepOSATHOCTh M CTATUCTUKAY.

Copnepxxanue yweOHoro mnpeamera «MaremaTuka», IPEACTABICHHOE B
denepanpHoil amanTHUpoBaHHOW paboueil mporpamme, cooTtBeTcTByeT DI'OC
000, denepanbHOl OCHOBHON 00pa30BaTEILHON MPOrpaMMe OCHOBHOTO OOIIEro
00pa30BaHMsI C yUETOM MPOJIOHTAIIMN HA OJIUH TO/I.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
IMPEAMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

OcBoenne yueOHOro mpeamera «MareMaTtnkay JOKHO OOECIICUNBAThH
JOCTH)KEHHE Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs  CIEIYIOUIUX
JUYHOCTHBIX, METAMPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JINYHOCTHBIE Pe3yJabTaThl

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI MPOrpaMMbl y4yeOHOTO MpeameTa
«MareMaTHka» XapakTepHu3yrTCs:

IIaTpuoTnyeckoe BOCIIUTAHUE:

IPOSIBICHUEM HHTEpeca K TMPOLNUIOMY M HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHWEM K  JIOCTI)KCHHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYECKOW IIKOJIBbI, K HMCHOJb30BAHUIO ITHUX
JIOCTUKEHUN B IPYTUX HayKaxX U MPUKIaJAHBIX cepax.

I'paxxpanckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEH TpayKJaHUHA U PeaTn3allii €ro
mpaB, TPEJICTAaBIEHHEM O MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS
Pa3TUYHBIX CTPYKTYD, SIBICHUH, MPOIIEYp TPAXKIAHCKOTO 00111ecTBa (BHIOOPHI,



OIIPOCHI U IIp.); TOTOBHOCTBIO K OOCYXJAECHHUIO ITUUECKHUX IMPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHHUEM JOCTWKCHHHW HAyKH, OCO3HAHHUEM BaXXHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B AESITEIBHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHHH MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MATEMaTHYE€CKOro
oOpa3oBaHMsI Ha TPOTSHKEHUHM BCEU KU3HU NSl YCIEHTHOW Mpo¢deCcCHOHATBHON
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTaHue:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3ICTETHYECKOMY BOCIPUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHUM, PacCyX ACHUW; YMEHHUIO BUIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 IIO3HAHMSA:

OpUEHTalUuel B JEATEIBHOCTH HA COBPEMEHHYI0 CHUCTEMY HAy4HbBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKu Kak c(epbl 4YeloBEYECKOU
JeATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTUS LMBUIIU3ALINY;
OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MATEMATHYECKOW KYJIbTypOW Kak CPEJICTBOM
NMO3HAHUA MHpA; OBJIAJACHHUEM MPOCTEHIIMMHU HaBbIKAMU HCCIEA0BATEIbCKOU
NEATEIBbHOCTH.

Pusznyeckoe BOCNHMTAHHE, (POPMHUPOBAHME KYJAbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JI1AT OOy Hs:

TOTOBHOCTBIO MPUMEHSATh MAaT€MAaTHYECKUE 3HAHWA B MHTEpPECax CBOETO
3I0pOBbsl, BEAEHMSI  3A0pOBOro  oOpa3a KU3HM  (3I0pOBOE  MUTAaHHE,
COQJIaHCUPOBAHHBIM pEXUM 3aHATHH M OTAbIXA, peryispHas (unyeckas
aKTUBHOCTb); C(OPMUPOBAHHOCTHIO HABBIKA pe(]yeKCHM, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ IpaBa JPyroro 4eaoBeKa.

JIKOJIOrHYeCKOe BOCIIUTAHUE:

OpUEHTalMeld Ha MPUMEHEHNE MaTEMaTUYECKUX 3HAHUH U1l peleHus 3a1a
B 00JacTHM COXPAaHHOCTH OKPYKAIOIIEH Cpejbl, IJIAHUPOBAHUS IMOCTYNKOB U
OLICHKM WX BO3MOMKHBIX MOCJEACTBUN MJIsi OKPY>KAIOIIEH Cpeibl; OCO3HAHWEM
IJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX IPOOJIEM U MyTeH UX PElICHUS.

JINYHOCTHBIE pe3yJabTaThl, odecneynBalonue aJanTanuio
o0yuyamomerocss K H3MEHSIIOIUMCSI YCJOBHSIM COUMAIBHOW W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NMPAKTUYECKYIO JESATEIIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y JPYrHX JIOAeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 ONbITA APYTHUX;

HEOOXOJUMOCThI0O B (OPMHpPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
dbopMynupoBaTh UJI€U, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM YHCIE
paHee HEe M3BECTHBIX, OCO3HABATh JEPUIUTHI COOCTBEHHBIX 3HAHUN U
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KOMITETEHTHOCTEH, MIIaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYaIlHIO, BOCIPHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbBI30B, TPEOYIOMIMUIA KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pelIeHUs] W JeHCTBUA, (OPMYJIUPOBATh W OILICHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIIBIT.

MeTanpeameTHbie pe3yJbTaThl

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOIrO IMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM VHUBEPCANbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUGHHIMU
0eucmeusmMu U YHUBEPCALbHLIMU PeYAAMUGHBIMU OeliCMBUIMU.

1)  Vuueepcanvuvie  no3nasamenvHvle  Oelicmsus  0becnedusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYEccos obyYarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJcarouwjeco  Mupd,  NpUMEHeHue  JI02UYECKUX,
uccne008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayuetl).

Ba3oBble Jioruyeckue AeiicTBUS:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKK MaTeMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWA MEXIy TMOHATHSIMH; (OPMYIHPOBATH
OTIpeIeTICHUS MOHSITHIA yCTaHaBIIUBATh CYIIIECTBCHHBIN MIPU3HAK
KJaccu(UKalMy, OCHOBaHUSA M1 OO0OOLIEHUS U CpaBHEHUs, KpUTEpUHU
IPOBOMMOTO aHAIIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH W  MIPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpIUTENbHbIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U 00IIINE; YCIOBHBIC,

BBISIBIISITH ~ MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTtuBopedrs B ¢akTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKIACHUSIX; MpeJiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JienaTh BBIBOABI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUCHHH 10 aHAJIOTHH;

paz0OupaTh JI0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSIMbBIC U OT
OPOTUBHOI0), TPOBOJUTH CAaMOCTOSATENbHO HECJOXKHBIE JI0Ka3aTeJbCTBa
MaTeMaTH4eCKUX (PaKTOB, BEICTPAWBATh ApPTYMEHTAIIMIO, IPUBOIUTE MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

BbIOMpATh Ccroco® penieHus: yuyeOHO#l 3amauu (CpaBHMBATh HECKOJIBKO
BApMAHTOB  PEIICHHWsA, BHIOMpaTh HamOoJee TOAXOAAMUNA ¢  YIETOM
CaMOCTOSITENTLHO BBIZICIICHHBIX KPUTEPUEB).

Ba3oBrbie ncciaenoBarejbCcKHe AeCTBUA:

HCIIOJIH30BaTh BOMPOCKHI KaK WCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,  (PHUKCHUPYIOIIME  MPOTUBOpPEYHE, MPoOIeMy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh MCKOMOE M JaHHOE, (hOpMHUpOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

NPOBOAUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHHWE TIO0 YCTAaHOBIECHUIO OCOOCHHOCTEH
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;

CaMOCTOATENHEHO (POpMYyTUPOBATH 00OOIIEHHUS M BBIBOBI TIO PE3yJIbTaTaM

9



IPOBEAEHHOIO  HAONIOJEHUS, HUCCIENOBaHUS, OLIEHUBAaTh JOCTOBEPHOCTb
IOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUI];

MIPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE NPOLIECCA, a TAKXKE BBIIBUTATh

MPEAINOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.
Pabora c ungopmanme:

BBISIBJISITH  HEJJOCTATOYHOCTh U HW30BITOYHOCTh HMH(OpPMAINM, JaHHbBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IUYHBIX BUAOB U (OPM NPEIACTABICHUS;

BbIOUpaTh (GOpMy TpEACTaBICHHUSA HHPOPMAIMK M HLIIOCTPUPOBATH
peliaeMble  3aJayd  CXEMaMM, JAMarpaMMaMH, HWHOHW Trpadukoil U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(MOpPMALMU IO KPUTEPHUSIM, MNPEIIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

2)  Vuusepcanvhvle KOMMyHUKamugHwle  Oelicmeus  00ecnedusaom
CcPOPpMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYAIOUUXCHL.
OO0menne:

BOCIIpUHUMATh H  (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY
3p€HHUs B YCTHBIX (MpU HAIMYUU BO3MOKHOCTH) U MTUCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUSI MO0 XOJy pelIeHUsd 3aJadyd, KOMMEHTHPOBATh  IOJTYYEHHBIH
pe3yibTart;

B XOJI€ OOCY>KIeHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CY)AaeMON TEMBI,
npobJyieMbl, penraeMod 3aiayd, BbICKa3blBaThb HJAEH, HAIEJICHHbIE Ha MOMCK
PELICHMS; CONOCTABIATh CBOM CYXIEHHS C CYXICHUSMU JAPYTMX YYaCTHHKOB
nuanora, oOHapyXUBaTh PA3IMYUE M CXOJCTBO MO3MIIMI; B KOPPEKTHOU (popme
(bopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,;

OPENCTaBIATh  pPE3yJbTaTbl  PEIICHMs  3aJayd,  DKCIIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA; CAMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHUS C
y4€TOM 3a/ad Npe3eHTalud, OCOOEHHOCTEH ayJWTOpPUM WU WHIWBHIYaTbHBIX
BO3MO>KHOCTEMN.

CoTpyaHu4ecTBo:

MIOHUMAaTh M HWCIOJb30BaTh  NPEHMMYLIECTBA  KOMaHIHOM "
WHIUBUIYAIbHOM pa0OThl MpH PEIICHHH Y4YeOHbIX MaTEeMaTUYECKHUX 3ajady;
NpPUHUMATh 1I€JIb COBMECTHOM JESTENIbHOCTH, IUJIAHUPOBATh OpraHU3aluio
COBMECTHOM paboThl, paclpeAesarh BUAbl padOT, TOrOBAPUBATHCS, O0OCYKIATh
MIPOIIECC U pe3yNbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIFOCH;

y4yacTBOBaTh B TPyNHoBbIX (opmax paboTsl (0OCyXaeHus, OoOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI MU [Ip.); BBINOJHATH CBOI YacTh pPabOTHl U
KOOPJIMHUPOBATh CBOU JEUCTBHUS C JIPYTMMU YJIEHAMU KOMAaHJbl; OLIEHHUBATh
Ka4yeCcTBO CBOErO BKJIaJa B OOLIHMI MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBUS.

3) Vuusepcanonuvie  pezynamuenwie oeticmauist obecneyusaiom
Gopmuposane cMblCIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
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Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIaH, AJITOPUTM DPEIICHUs 3a1adu (WU €ro
4acTh), BBIOMPATh CIOCOO peHIeHUusT ¢ Y4YETOM MMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTHUPOBATH BapHAHTHI
pelieHui ¢ yaéToM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3yJibTara peleHnsl MaTEMaTUIECKOM 3a/1auu;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTHh IMpPH PpPELICHUU
3aJl1a4yv, BHOCUTh KOPPEKTUBHI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA JEATEIBHOCTH MOCTABIECHHON LIETU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI JOCTHIKEHUS WM HEJOCTHXKEHUS LIEJu,
HaXOJUTh OIIMOKY, aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJibTATHI

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI paboyeil MporpamMMbl MO MaTeMaTHKe
MIPE/ICTABIICHBI 10 TOJlaM 00y4YeHHUs B CIEAYIONIUX pa3jieiaxX MporpaMMbl B paMKax
OTIIEIBHBIX KypcoB: B 5—6 kjaccax — kypca «Maremaruka», B /-9 kiaccax —
KypcoB «Anrebpay, «['eomerpus», «BepoITHOCTb U CTATUCTUKAY.

Pa3BuTHe JIOrHYECKUX MPEICTABICHUI U HABBIKOB JIOTUYECKOTO MBIIIJICHUS
OCYILECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00YyUEHMsI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmosnaraercsi, 4TO BBIMYCKHUK OCHOBHOM IIIKOJIbI
CMOXET CTPOUTHh BBICKA3bIBAaHUS U OTPHUIIAHUS BBICKA3bIBAaHWM, paclio3HaBaTh
WUCTUHHBIC W JIOKHBIC BBICKA3BbIBAHWS, MPHBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
OBJIaJICET TOHATUSIMU: ONpENENIEeHUuEe, akCuoMa, TeopeMa, JO0Ka3aTeIbCTBO — U
HAY4YUTCS UCTIONH30BATh UX MPHU BHITIOJIHEHUH YYCOHBIX U BHEYUEOHBIX 3a/1a4.

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5—6 KJIACCBbI

Lenu u3yveHusi yaeOHOro Kypca

[TpropuTeTHBIMH LIETSIMU O0yUYeHUST MaTeMaTUKe B 5—6 Kilaccax SIBISIOTCS:

poaobKeHrne GOPMUPOBAHNS OCHOBHBIX MATEMATUYECKUX MOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), 00ecrneyrBarOUIMX IMPEEMCTBEHHOCTh H
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMS 00yUYaIOIINXCS;

pa3BUTHE MHTEIJICKTYaJbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH O0yuarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHH, HHTEpeca K U3yUEHUIO
MaTeMaTHKHU;

MOJIBEJICHNE OOYJaroIMXCs Ha JTOCTYITHOM JUISI HUX YPOBHE K OCO3HaHHIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY’KAIOIIEro MUPA;

dbopmupoBanre (HyHKIIMOHATLHOM MaTeMaTHYEeCKOW TPAMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMAaTHUECKHE OOBEKTHI B PEATbHBIX KU3HEHHBIX CHTYaIlHsX,
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IIPUMEHATh OCBOECHHBIE YMEHMS JJIs PELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4,
MHTEPIPETUPOBATh IIOIYYEHHBIE PE3YJIbTaThl U OLICHWBATh UX HAa COOTBETCTBHE
IIPAKTUYECKON CUTyalUU.

OCHOBHBIE JIMHUU COJAEPKaHHUA Kypca MaTeMaTWuKH B 5—6 Kiaccax —
apudmeTryeckass M TEOMETpPHUYECKas, KOTOPbIE pa3BHBAIOTCS MapalljieNIbHO,
KaXJ1as B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJHA OT
JIpYroM, a B TECHOM KOHTAaKT€ M B3aUMOJECUCTBUU. TakkKe B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U ONMKUCATEIbHON CTATUCTHKHU.

N3yuyenue apudmeTndeckoro mMaTepuana HAUYMHAETCS CO CUCTEMaTH3alluu U
pPa3BUTHA 3HAHUM O HATYPAJIbHBIX YUCIAX, OJYYEHHBIX B Ha4aJbHOU 1mKoje. [Ipu
TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKH U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCA C PA3BUTHUEM BBIYMCIUTEIBHOM KYyJBTYPHI, B
YaCTHOCTH C OOy4YEHHEM MPOCTEUIIUM NMPUEMAM NPUKUAKUA U OLIEHKH PE3YJIbTATOB
BbIuncIeHU. W3ydeHwe HaTypaimbHBIX 4YHCEN TMPOAOJDKAaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NOHATHUAMH TEOPHUH JIEIIMMOCTH.

Hpyroit KpymHbId OJIOK B cOJepKaHUM apU(METUYECKOW JIMHUM — 3TO
npoou. Havano u3yyeHus: OOBIKHOBEHHBIX U JIECATUYHBIX IpOOEl OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tan B OCBOEHUM JIpoOel, KOoraa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, TIOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npobeil B MONHOM 00BbEME MPEAIIECTBYET M3YUEHHUIO JNECATUYHBIX ApoOei, uTo
1EeJIecO00pa3sHO C TOYKH 3pPEHUS] JIOTUKU H3JI0KEHHUS YHUCIOBOM JMHMM, KOTJa
npaBuia JEUCTBUM C JIECATHYHBIMU JAPOOSIMH MOXKHO OOOCHOBAaThH  yXKe
W3BECTHBIMHM AJITOPUTMAMM BBITIOJIHEHUS ACHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH.
3HaKOMCTBO C JI€CATHUYHBIMHU JIPOOSMH PACIIMPUT BO3ZMOMKHOCTHU JIJIsi IOHUMAHUS
OOyYarOIIMMUCS TPUKIAJHOTO MPUMEHEHUS HOBOM 3allMCU NIPU U3YUYEHUU APYTHUX
MPEAMETOB U NPU NPAKTHYECKOM HCIOJb30BaHMU. K 6 Kilaccy OTHECEH BTOPOU
3Tall B M3Y4YEHUU JApoOeH, TIJe MPOUCXOAUT COBEPUICHCTBOBAHUE HABBIKOB
CpaBHEHUsI W TMpeoOpa3oBaHUs Jpo0Oe€i, OCBOEHUE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWUE TEXHUKHU BBIYHUCICHUWA, B TOM UHCJIE 3HAYCHUU
BBIPXEHU, COIepKAILUX U OOBIKHOBEHHbBIE, U IECATUYHbIE APOOU, yCTAaHOBJICHUE
CBSI3€M MEXAy HUMH, paCCMOTpPEHHE NPUEMOB pelIeHUs 3a7a4 Ha Apodu. B Hayane
6 KJ1acca MPOUCXOAMUT 3HAKOMCTBO C MOHATHEM MPOLEHTA.

OCOOEHHOCThIO M3Y4YEHHUS] TIOJOKUTENIBHBIX W OTPULATENBHBIX YHCEI
ABJISIETCA TO, YTO OHU TAK)KE MOTYT PACCMATPUBATHCS B HECKOJIBKO 3TAmoB. B 6
KJIacCe€ B Haudajie M3ydyeHus Tembl «llonoKuTenbHbIE M OTPULIATENIBHBIE YHUCIIA»
BbIesieTCa noarema «llemple 4yumcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULATEIIBHBIMA  YUCJIaMM W JCUCTBUAMU C  IIOJIOXKUTEIBHBIMU U
OTPULIATENIBHBIMU YUCIAMHU IPOUCXOJUT HA OCHOBE COAEPIKATEIBHOTO IOAXOJA.
OTO MO3BOJISIET HA JOCTYIIHOM YPOBHE ITO3HAKOMMTH yYaIUXCSl NMPAKTHYECKH CO
BCEMHU OCHOBHBIMH TMOHSTHUSIMHA TE€MbI, B TOM YHUCJIE U C IIPAaBUJIAMH 3HAKOB IpU
BBITIOJIHCHUN apu(PMETHUEeCKuX AeUCTBUi. M3ydeHue parmoHaIbHBIX YHCENl Ha
3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJ0JIKEHO B Kypce anreOpsl 7 Kiacca, UTO CTaHET
CJIEAYIOIIUM MPOXOJOM BCEX MPUHUUIHAIBHBIX BOIIPOCOB, TEM CAMBIM
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paszeneHrne TpyAHOCTEN oOseryaer BOCHpUATHE MaTepuaia, a paclpeesieHue BO
BPEMEHHU CIIOCOOCTBYET ITPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHHU pelieHHI0 TEKCTOBBIX 337ad B 5—6 Kjaccax MCMONb3YIOTCS
apudmernyeckue TpuUEMBI perieHus. TeKCTOBBbIE -3a7aud, pellaemble MpU
OTpa0OTKE BBIYMCIMTEIBHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMAaTPUBAIOTCS 3aJaud
CIIEYIOIIMX BUJOB: -33Jja4d Ha JBW)KCHHE, HA YaCTH, HA MOKYIKH, Ha paboTy U
IIPOU3BOJIUTENIBHOCTD, HA MPOLIEHTHI, HA OTHOLIEHU M mpornopuuu. Kpome toro,
oOyuJaromuecs: 3HaKOMATCA ¢ MpUéMaMu pellieHus 3a/1a4d nepedopoM BO3MOXKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ MHPOpMALME, TpeaCcTaBICHHON B (popme Tabiuil
WJIM TAarpamM.

B paboueli nporpaMmme npeaycMOTpEeHO pOPMUPOBAHUE MPOMEIEBTUYECKUX
anreOpanvyeckux NpeacTaBlIeHUNA. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIAa B
3aBUCHUMOCTH OT MaT€MaTH4YE€CKOI0 KOHTEKCTa BBOAMUTCS IOCTENEHHO. byKkBeHHas
CUMBOJIMIKAa UIMPOKO HCIOJIB3YeTCsl MPEXIAe BCEro [ 3aluch  OOLIMX
YTBEPXKICHUM U TPEeMIOKEHUH, (POopMys, B YaCTHOCTH ISl BBIYMCICHHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTHUTEISD YUCTIA.

B kypce «Marematuka» 5—6 KJIacCOB NMpEICTABICHA HATJIAIHAS T€OMETPHS,
HallpaBJ€HHAass Ha pa3BUTHE OOpPA3HOTO MBILUIEHHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUsl, M300pA3UTENbHBIX YMEHUH. OTO BaXHBIM 3Tall B HM3yYCHHH
T€OMETPUHM, KOTOPBIM OCYIIECTBISETCS HA HArJISIHO-TIPAKTUYECKOM YpPOBHE,
ONMpaeTcsi Ha HarJIAJHO-00pa3HOe MblluIeHHEe oOydaromuxcs. bonpmas posb
OTBOJMTCS IIPAKTUYECKON JEATEIIBHOCTH, OIIBITY, DKCIIEPUMEHTY,
MozieapoBaHuto. O0yyarouiecs: 3HaKOMITCS C T€OMETPUYECKUMU (PUrypaMu Ha
IUIOCKOCTH U B TPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOHQUTYpalMsIMH, ydaTcs
u300pakaTb MX Ha HEIMHOBAHHON M KieTyaToM Oymare, paccMaTpuUBalOT HUX
IPOCTEUIINE CBOMCTBA. B mponecce M3ydeHUs HArIAIHOM IeOMETPUM 3HAHMS,
MOJIy4YeHHbIE OOYy4YalOIMMHUCS B HAYaJbHOM IIKOJE, CUCTEMATU3UPYIOTCA H
pPaCIIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydeOHOMY TUIaHy B 5—6 Kjaccax HM3y4aeTcsi WHTETPUPOBAHHBIM
npeamer «MareMatrkay, KOTOPBIA BKJIIOYAeT apuPMEeTHUeCKuil Marepuan u
HarJISIAHYI0 TEOMETPHIO, a TaKXKe MPONEJACBTUYECKUE CBEICHUS W3 aireOphl,
AJIEMEHTHI JIOTUKHU M HavaJla ONMUCaTEeIbHONW CTaTUCTUKH.

YueOHbIH MJIaH HAa U3yYeHUE MAaTEMaTHKU B 5—6 Kjaccax OTBOJIUT HE MEHee
5 y4eOHBIX YacOB B HEJCNIO B TEUEHUE KAXJOTO Tojla 00yUeHHUs, BCEro HE MEHee
340 y4yeOHBIX 4acoB.

Copep)xaHue yyebHoro kypca (no rogam obyueHus)
5 KJIace
Hamypanvuwle yucna u nyno
HatypansHoe yucno. Psa natypansubix uncen. Yucno 0. M3o0paxenue
HATypaJbHBIX YHCET TOYKaMHU Ha KOOPAMHATHOH (YMCIOBOI) IPAMOii.
[TosnnmonHas cuctemMa cyuclieHUs. PumMckas Hymepamust Kak IpHMEp
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HETIO3UIIMOHHOW CUCTEMBI CUMCIieHus. [lecsaTuaHas cuctemMa CUrCIeHusI.

CpaBHEHHE HATYPAJIBHBIX YHCEI, CPABHEHUE HATYpPaIbHBIX YHCET C HYJIEM.
Crioco0OsI cpaBHeHHSI. OKpYTIICHHE HATYPAIbHBIX YHCEI.

CrnoxeHue HaTypalbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOXKEHUH. Brrauranue
KakK JIeliCTBHE, 0O0OpaTHOE CIOKEHHUIO. Y MHOKEHUE HATYypaJbHBIX YHCEN; CBOWCTBA
HyJIs W eOWHWIBI TpH yMHOXeHWHW. JlemeHwme kak nedcTBUEe, oOpaTHOE
YMHOXeHUI0. KOMITOHEHTHI IelicTBUM, CBA3b Mexay HUMH. [IpoBepka pesysbTara
apupMeTHIeCKOTo JaeicTBusa. l[lepeMecTUTeTbHOE W COYETAaTEeNbHOE CBOWCTBA
(3aKOHBI) CJIOKEHUSI M YMHOXEHHS, paCIpeeIUTEeIbHOE CBOMCTBO (3aKOH)
YMHOKCHHSI.

Hcnons3oBanue OYKB Jisi 00O3HAYEHHUS HEU3BECTHOTO KOMIIOHEHTa U
3aIliCU CBOMCTB apU(PMETHUECKUX JICHCTBUH.

Jlenutenn W KpaTHBIE 4YHWCIIA, Pa3lIOKCHWE HAa MHOXHUTENH. [IpocTeie u
coctaBHbIe uncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTkoM.

CreneHb C HaTypajJbHBIM I[IOKa3aTeJeM. 3aluCh 4YKCIIa B BHUJIE CYMMBbI
pa3psAIHBIX ClaraeMbiX.

UucnoBoe BbIpakeHHE. BblUMClieHHEe 3HAYEHHM YHCIOBBIX BBIPAKEHUU;
MOPSJIOK  BBIMIOJIHEHUsST  JieHcTBuid.  Mcmonb3oBanHue TpU  BBIYMCIICHHSIX

MIEPEMECTUTEIIBHOTO u COYETATCIBHOTO CBOICTB
(3aKOHOB) CIIOKEHUS M YMHOXEHUS, PACTIPEACIIUTESILHOTO CBOMCTBA YMHOKCHHUS.
Jlpoou

[IpencraBiaenne o ApodM Kak crmocod0e 3alucud  4YacTh  BEJIUYMHBI.
OObikHOBeHHBIE npoOu. [IpaBunbHBIE W HempaBwiIbHBIE apoOu. CMemaHHas
Ipo0b; TPEACTABICHHE CMEIIAHHOM ApoOM B BUAE HENPABWIBHOW JpoOU U
BBIJICJICHUE 1IEJI0M YacTH 4YKClia W3 HEeNpaBUIbLHOU Jpodu. M3o0pakenue apodeit
TOYKaMH Ha 4uCclIOBOM npsmoil. OcHOBHOE cBOMCTBO apodu. CokpalieHue apooei.
[IpuBenenue n1podbu kK HOBOMY 3HaMeHarteno. CpaBHEHHE IPOOEH.

CrnoxxeHue U BblYMTaHUE JIpoOei. YMHOXKEHUE U JeleHne qpo0eil; B3auMHO
oOpaTHbie 1pobu. HaxoxaeHue yacTu Heaoro U Lejaoro o ero 4acTu.

Hecsatuunas 3anuch apoOei. IlpencraBieHue AecATUYHOW OpoOM B BUIE
OObIKHOBEHHOH. M300pa’keHne IecATUYHBIX ApoOeil TOYKaMH Ha YHUCIOBOU
npsimoil. CpaBHEHHUE IECSITUUHBIX IpOOei.

ApudpmeTrnueckue JAEUCTBUA C ACCATUYHBIMU J1poOsiMu. OKpyTieHHe
JECATUYHBIX APOOEH.

Pewienue mexcmoegwix 3a0au

Pemenne TekCTOBBIX 3ajady  apupMeTHYeCKUM crnocoboM. PemieHue
JOTUYECKUX 3ajad. PemeHue 3amady nepeOOpOM BCEX BO3MOXHBIX BapUAHTOB.
Hcnonb3oBaHue Mpy pelieHuu 3a7a4 TaOJUI] U CXEM.

Pemenue 3amau, coaepkalMxX 3aBHCHUMOCTH, CBS3BIBAIOLIUME BEJIUYUHBIL:
CKOpPOCTb, BpE€Ms, pPAaCCTOSIHWE; I€Ha, KOJMYECTBO, CTOMMOCTb. EXMHUIIBI
U3MEpEHMs: Macchl, 00bEMa, ILIEHbI; PACCTOSHHS, BPEMEHH, CKOpOCTH. CBS3b
MEXy eIUHUIIAMH U3MEPEHHUS KaXKIOW BEJHMYMHBI.

Pemenrie 0CHOBHBIX 33714 Ha IpOOH.

[IpencraBieHue JaHHBIX B BUJIE TAOJHII, CTOIOUATHIX AUATPAMM.
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Haznaonaa zeomempus

Harnsinuele mpejactaBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jyd, yToJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yro. [Ipsamon,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METPUUYECKUE €OUHHULIBI JUIMHBL. [[TuHa ToOMaHOU, HEPpUMETP
MHOT'OYTOJIbHUKA. I3MepeHne 1 MOCTPOEHUE YIII0B € MOMOIIBIO TPAHCIIOPTUPA.

Harnsiguele npenctaBieHus O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
MPSIMOYTOJIEHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxkenue ¢uryp, B ToM yucie Ha kieryatoi Oymare. Iloctpoenue
KOH(UTYpalMii U3 YacTe MpsSMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare. Vcnionb30BaHie CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAJApATA.

[Inomans MPSAMOYTOJbHMKA M MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJILBHUKOB, B TOM 4HCJe (UTYp, U300paKEHHBIX Ha KJeT4aToud Oymare.
EnvHuner namepeHust miomaim.

Harnsannasie MPEJICTABICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NpSIMOYTOJIHBIA  mapajuienenumnen, Ky0, MHororpaHHuku. M3oOpakeHue
MPOCTEHIIIMX MHOTOTrpaHHUKOB. Pa3BépTku kyOa m mapamnenenunena. Co3gaHue
MoO/ieJield MHOTOIPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IJTACTUJIMHA U JP. ).

O0BEM TPSMOYTOJLHOTO Mapajuienenumena, kyoda. EauHunbl uzmepeHus
o0BEMma.

6 ki1acc

Hamypanvnwie uucna

ApudmMernueckre IEHCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMU YHCIIAMH.
UucnoBble  BBIPpOKEHHs, TMOPSIOK  JEHCTBUW,  HWCIONB30BaHHE  CKOOOK.
Hcnonb30BaHWE TpPU BBIUYUCICHUAX MEPEMECTUTEIBLHOIO W COYETATEIbHOTO
CBOWMCTB CJIOXKEHHSI M YMHOXECHHS, PaCHpEICIUTEIbHOTO CBOMCTBA YMHOMXKECHHS.
OKpyrieHue HaTypalbHBIX YHUCE.

JlenuTenu U KpaTHbIE YUCTIa; HAMOOJIBIINUM OOIIUNA ACIUTENIb U HaUMEHbIIIEe
oO1iiee kpaTHoe. [[emuMocTh CyMMBI U TIpou3BeAeHus. [leeHue ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs1 ApOoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiiouMBaHue pooeil. Pemienue 3a1a4 Ha HaXOXKJEHUE YaCTU OT
[EeJI0OTO W IeJOoro Mo ero 4acTu. J[poOHoe 4YuCclIo Kak pe3ysibTaT JeJICHHUS.
[IpencraBienue AeCATUYHON IpoOU B BUE OOBIKHOBEHHOM APOOU U BO3ZMOXKHOCTD
MpeCTaBIeHUs] OOLIKHOBEHHOM JIpoOU B BUJE NECATUYHON. [lecsTuunbie 1podu u
METpHUYECKasi cucreMa Mep. ApuMeTudecKkre AEHCTBUS U YUCIIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMHU U JECATHYHBIMH JIPOOSMHU.

OtHomienne. JleneHne B JaHHOM OTHOIICHWH. Macmtad, TpOMopIHs.
[IprumeHenune mponopuuiy Mpy PEIICHUH 3a1a4.

[Tonarue mpoiieHTa. Briuncienne mpoueHTa OT BEJIMYUHBI U BEJIIMYUHBI 1O
e€ mpolieHTy. BripaxkeHne mpoIeHTOB IeCATUUHBIMU apo0siMu. Pemenne 3ana4 Ha
MpOIEHTHI. BeIpakeHne OTHOIICHHS BETMYUH B MPOLEHTAX.

Ilonosxscumenvuvie u ompuyamenvHovle ucia

[TonoxxutenbHble U OTpULIAaTeNbHbIE yncaa. Llenble uncna. Moaynp uducina,
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reoMeTpuyecKas MHTepHperanuss Moayias uucia. M3o0paxeHue uyucen Ha
KOOPJAMHATHOU MPSAMOM. UUCIIOBBIE TPOMEKYTKH.

CpaBHenue uymcen. ApudMeTHYecKHe IEHCTBUS C TOJOKUTEIBHBIMU U
OTPULIATENBHBIMHU YU CIIAMM.

[IpssMOyTOJIBHAS cHCTEMaA KOOPJAMHAT Ha IUIOCKOCTH. KoOpAMHATEI TOUKK Ha
IUIOCKOCTH, abcuucca u opaunara. [loctpoenne Touek u Guryp Ha KOOpIAUHATHON
IIJIOCKOCTH.

bykeennuvie evipasrcenusn

[Ipumenenne OykB [ 3alUMCM  MAaTE€MaTUYECKHX  BBIPAXKEHUN U
npenioxeHnit. CBoiicTBa apudmernyeckux AeicTBuid. BykBeHHBIE BBIpaKEHUS U
YUCJIOBBIE IIOJCTAHOBKHA. DBYKBEHHBIE paBEHCTBA, HAXO0XKIACHUE HEHU3BECTHOIO
KoMIOHeHTa. Dopmysbl; (GopMysbl MEpUMETpa U IUIOMIAAU HPSIMOYTOJIbHHKA,
KBaJipaTa, 00bEMa mapauienenumneaa u Kyoa.

Pewenue mexkcmoguix 3aoau

Pemenne TEKCTOBBIX 3ajad  apupMeTHYECKUM crocoboM. Pemenue
JIOTUYECKUX 3a7a4. Pemienue 3anay nepeObopoM Bcex BO3ZMOKHBIX BAPUAHTOB.

Pemenne 3amad, copep:KamMxX 3aBUCHMOCTH, CBS3BIBAIOIINX BEIUYUHBI:
CKOPOCTB, BpeMH, PacCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOAMTENILHOCTh, BpeMs, O00BEM padoThl. EAMHUIBI H3MEPEHHs: MAaccChl,
CTOMMOCTH; pAacCTOSHMS, BpPEMEHH, CKOpOCTU. CBsA3b MEXAY C€IAMHULAMHU
U3MEPEHUs KaXI0W BEIIMYUHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOILICHUEM, IPOIOPLUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTaMU; PEILIEHUE OCHOBHBIX 33/1a4 Ha JPOOU U MPOLEHTHI.

OneHka W NpPUKHWIKA,  OKPYIVIEHHE  pe3ysbTara.

CocraBieHre OyKBEHHbBIX BbIPKEHUH MO YCIOBUIO 3a/1a4U.

[TpencraBieHne NaHHBIX C MOMOIIBIO Tabmui U guarpamm. CronOuaTsie
JarpaMMBbl: YTEHHE U NTOCTpOeHUE. UTeHHe KPYroBbIX AUarpaMm.

Haznaonaa zeomempus

Harnsinaele mpeactaBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJj, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacnosiokeHHE ABYX NPSAMBIX Ha IUIOCKOCTH, IapajulesIbHbIE
IpsIMbIE, TEPIECHANUKYJISIPHBIE NpsiMble. M3mepeHnue paccTosHMI: MEXIy ABYyMs
TOYKaMH, OT TOYKH J0 NPAMOMU; JJIMHA MapIIPyTa Ha KBaIAPaTHOM CETKE.

M3mepeHne M IOCTPOEHME YIVIOB C IIOMOIIBIO TpaHCIOpPTUpA. Buuel
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSAMOYTOJIbHBIN, TYIIOYI'OJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUI. YeThIpEXYroabHUK, IIPUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTrONbHUK, KBAaApAT: UCIIOJIb30BAHNUE CBOMCTB CTOPOH,
yIioB, auaroHaiei. M3o0pakeHne TreoMeTpuyYecKUx (GUryp Ha HEITWHOBAHHOU
OymMare ¢ WCHOJb30BAaHUEM IUPKYJs, JUHEHWKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp wmHoroyrojpHuka. IloHaTve mOWAAUM (QUTYPBI;, €IUHUILIBI
u3MepeHus miomanu. [IpubmmkénHoe n3mMepenue miomanu Guryp, B TOM YUCIE
Ha KBaJpaTHoOU ceTke. [IpnOnmkEHHOEe N3MEpEHNE IITMHBI OKPYKHOCTH, IJIOIIAIN
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KpyTa.

CummeTpus: HEeHTpallbHAsl, OceBasl U 3epKajbHas cummeTpuu. [loctpoenue
CUMMETPUYHBIX QUTYD.

Harnsinaobie IpeICTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢burypax:
napajienenunen, KyO, Mmpu3Ma, NUpaMuaa, KOHYC, IWIMHIAP, map u cdepa.
N3o06pakenne nmpocTpaHCTBEHHbIX (uryp. [IpumMepsl pa3BEpTOK MHOIOTPaHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojenield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
IIPOBOJIOKH, MJIACTUIIMHA U JIp.).

[Tonsitne o0BEMa; emuHUIBI U3MepeHus 00béMa. OOBEM MPAMOYTOIBHOTO
napajuienenunena, Kyoa.

MnaHupyembie npeaMeTHbIE pe3ysibTaTbl 0CBOEHUs1 paboueit
nporpamMmmbl kypca (no rogpam obyueHun)

OcBoenue yueOHOro Kypca «MaTteMatrka» B 5—6 Kjiaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CTeurBaTh JOCTHXKEHHUE CIICIYIONIUX MPEeIMETHBIX 00pa3oBaTEIbHbIX
pE3yNbTATOB:

5 KJIace

Yucna u eviuucienus

[lormmMaTe W TPaBWIBHO yMNOTPEOJNATH TEPMHHBI, CBS3aHHBIC C
HaTypaJbHBIMHU YACIIaMU, OOBIKHOBEHHBIMU U JICCSITHIHBIMU APOOSIMHU.

CpaBHUBaTh ¥ yHOPSAIOYMBATH HaTypalbHbIE 4YHCIIA, CpaBHUBATH B
MPOCTEUIIUX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCHUTH TOYKY Ha  KOOPAMHATHOW  (YKCJIOBOW) MPSAMOUA  C
COOTBETCTBYIOIIUM € YUCJIIOM M M300pa)kaTh HATypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

BoimonHaTh  apudMeTHyecKue AEUCTBUS C HATypaJbHBIMHA YHUCJIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIIIUX CITydasiX.

BBITTOTHATE IPOBEPKY, MPUKUIKY PE3yJIbTaTa BHIYUCICHHM.

OKpyTasTh HATypaJbHBIE YUCTA.

Pewenue mexcmoswix 3a0au

PemaTte TekcTOBBIE 3a7auM apu(PMETHUECKHUM CIOCOOOM H C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, cojepskamme 3aBUCUMOCTH, CBS3BIBAIOIINE BEITUYWHBI:
CKOPOCTb, BPEMSI, paCCTOSHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaONWIlbl, O0O3HAYEHUS TMPHU
pEIIeHUH 3a/1ad.

[Tonb30BaThCS OCHOBHBIMH ~ CIMHHMIIAMH  HW3MEPEHHS: IICHBI, MAacChHI;
paccTOSTHUS, BPEMEHH, CKOPOCTH, BBIPaKaTh OJHH CIWHHUIIBI BEIUYMHBI Yepe3
TpyTHeE.

W3BnekaTh, aHAIM3UPOBaTh, OIEHUBATh MH(POPMAIIHIO, MPEACTABICHHYIO B
Tabnuie, Ha CTOJOYATOW JAMarpamMme, HWHTEPIPETHPOBATH MPECTABICHHBIE
JAaHHBIE, UCTIOH30BATh JaHHBIC TP PEIICHUU 3a/1a4.

Haznaonaa zeomempus
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[Tonb30BaThCSA rEOMETPUUECKUMH MOHATUSIMU: TOUYKA, MPsIMast, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIHUK, OKPY>KHOCTb, KPYT.

[TpuBoaMTh TIPEMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, MUMEIONUX (opMy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIiaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMAroHajdb;, C OKPYXHOCTBHIO:
panuyc, IuameTp, LEeHTp.

N306paxkarh U3ydeHHbIE TeoMeTpruueckue (GUrypsl Ha HEJIMHOBAHHOU U
KJIeTYaTol Oymare ¢ OMOIIBIO [IUPKYJIS U JIMHEUKHU (TIpU HAJTUYUU BO3MOXKHOCTH).
Haxonuth IMHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHUEM C TTOMOIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJlaHHOW NJIUHBI; CTPOUTH OKPY>KHOCThH 33JaHHOTO
paauyca (Ipyu HATMYKUHA BO3MOXKHOCTH).

Hcrnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBajapaTa JJis
WX IIOCTPOCHUS, BBIYUCIICHHS TUTOIIAIA U TIEPUMETPA.

BoluucisaTe mepumeTp W IJIOMIA[b KBajpaTa, NPSIMOYTrOJbHUKA, (UTYP,
COCTABJICHHBIX M3 MPSMOYTOJBHUKOB, B TOM 4YHCIEe (QUryp, m300paXE€HHBIX Ha
KJIeT4aTon Oymare.

[Tob30BaTHCS OCHOBHBIMHA METPHYCCKUMU €IMHUIIAMH W3MEPCHHUS JJTHHEI,
TJIOMIAH; BEIPAXKATh OJTHHA SIUHUIIEI BETMUMHEI 4epe3 IpyTHe.

Pacno3naBate mapamnenenunesi, KyO, MCHOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo TpaHb, W3MEPCHHS; HAXOAWTh HM3MEPCHHS Iapajuieienumesa,
KyOa.

Boeraucisats 00bEM KyOa, mapaijiesienurneia mo 3aJaHHbIM U3MEPEHUSM,
MOJIb30BATHCS SAMHUIIAMU U3MEpPEHUs 00bEMa.

PemaTe HecoXXHBIC 3a7a4d HA U3MEPEHUE TEOMETPUUYECKUX BEJIMUUH B
MPAKTUYECKUX CUTYalUsiX (MIPU HATMYUU BO3ZMOKHOCTH).

6 kiace

Yucna u éviuucnenus

3HaTh ¥ NOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3JIMYHBIMUA BHJIAMH YHCEN U
crocobamMu UX 3aIlUCH, MEPEXOJUTh (€CIM ATO BO3MOXKHO) OT OJHOM (POopMbl
3aIMCH YUCia K APYTrou.

CpaBHUBATh U yNOPSA0YUBATH II€JIble YHCIa, OOBIKHOBEHHBIE U I€CATUYHBIC
IpoOu, CpaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbImonHsATh, coyeTass yCTHbIE U MHUCbMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEHCTBUSL C HaTypajbHBIMU UM IEJIBIMH  YUCIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSMH, TTOJOKUTETbHBIMUA U OTPUIATEIbHBIMU YU CIIAMHU.

BbluncnaTh 3HAYEHUS YUCIOBBIX BBIPAKEHUW, BBITOJHATH NPUKHUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUH; BBIMOJHATh NPEOOpPa30BaHUs UYHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPIWHATHOM MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M HM300paXkaTh 4YHMCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAXOAMUTh
MOZYJIb YUCIIA.

COOTHOCHTB TOYKH B IIPSIMOYI'OJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAUHATAMMU
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OTOM TOYKH.

OxpyrasaTh IMeNble Yucia U JACCITHYHBIE NPOOU, HAXOAUTH MPUOIKCHUS
quced.

Yucnoewvie u 0yKeeHHbIE GBIPAINHCEHUA

[TornmaTh 1 ymoTpedIaTh TEPMHUHBI, CBSI3aHHBIC C 3aIMUCHIO CTETICHU YHCIIA,
HaXOJUTh KBAaJpaT W KyO YMCIa, BBIYUCIATH 3HAYEHWS YHCIIOBBIX BBIPAKCHUH,
CoJIepKallliX CTENEHHU.

[Tonp30BaThCA MPU3HAKAMU JIEIMMOCTH, PACKIIAIbIBATh HATYpalbHbIC YHUCIIa
Ha MIPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacIITAOOM, COCTABJIATh MPONOPLUUHA U OTHOLIEHUSI.

Hcnonb3oBaTh OYyKBBI JJ1s1 0003HAYEHUS YUCEIT TIPU 3aITUCHU MATEMaTUYECKUX
BBIPKEHUI, COCTABIISATh OYKBEHHBIC BHIPAXKEHUS U (DOPMYJIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIPDOKECHHM, OCYIIECTBISAS HEOOXOJUMBIE  IOJCTAHOBKU U
npeoOpa3zoBaHusl.

HaxoauTk HEM3BeCTHBINI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4l apU(PMETHIECKUM CIIOCOOOM.

Pemiate 3agauM, CBSI3aHHBIE C OTHOIIECHHEM, MPOMOPIMOHATBHOCTHIO
BEJIMYMH, MPOIICHTaMU; PEIlIaTh TPU OCHOBHBIC 33724/ HA APOOH U MPOIICHTHI.

Pemlate 3amaum, coaepikalipe 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, LIECHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa paldoThl, HCHOIB3YS apuMETHUUECKHE
JNEUCTBUS, OIEHKY, TMPUKUAKY; T[OJb30BaThCA  CAMHUIAMU  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTtaBisaTh OYyKBEHHBIC BBIPAKECHUS IO YCIOBUIO 33]1auHu.

N3Bnekats uH(OpManuio, MPEACTABICHHYI0 B TaONuWIaX, Ha JUHEHHOM,
CTOJIOUATON WJIM KPYrOBOM JuarpamMmax, WHTEPIPETUPOBATH MPEICTABICHHbBIC
JIAHHBIE; UCTIOJb30BaTh JAHHbIE TP PEILICHUH 3a]1ay.

[IpeacraBnsiT HHPOPMALIMIO C TOMOUIBIO TAOJIHULI, JIUHEWHONW U CTOI0YATOM
Jarpamm.

Haznaonaa zeomempusn

[IpuBoUTH TIpUMEPHI OOBEKTOB OKPYXAIOIIETO MHUpa, UMEHIMX (opmMy
M3YYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ TMOMONIBIO IUPKYJIS, JUHEHWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM H KJIETYaTOM Oymare W3ydeHHbIE IUIOCKHE TE€OMETPUUYECKUE
burypsl 1 KOHQUTYpAITH, CHMMETPUYHBIE PUTYPHI (TIPU HATTUIUH BO3MOYKHOCTH).

[Tonp30BaThCs ~ TEOMETPUUECKUMH  TIOHSTHSIMU:  PaBEHCTBO  Uryp,
CUMMETpHUSI; HCIOJIb30BATh TEPMHHOJIOTHIO, CBS3aHHYID C CHMMETpPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

HaxoauTe BeIWYMHBI YIJIOB H3MEPEHHEM C TIOMOIIBI0 TPaHCIIOPTHUPA,
CTPOUTH YTJIbl 3aJJAHHON BEJIMUMHBI, ITOJIB30BATHCS MPU PELICHUN 3a]1a4 TPalyCHON
Mepoil yriioB (IIpy HAJIMYUU BO3MOXKHOCTH); paclio3HaBaTh Ha YepTekKaxX OCTPbIH,
MPSIMOU, PA3BEPHYTHIN U TYIIOU YTJIBL.
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Bbruucnare UIMHY JOMaHOW, MEPUMETP MHOTOYTOJbHHKA, MOJIb30BATHCS
eIMHUIIAMUA W3MEPEHUs JUIMHBI, BBIPAXXaTh OJHH EIUHHIIBI M3MEpPEHHs UIMHBI
qyepes JApyrue.

Haxoautb, HCHONB3ys 4YepTEXHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
IBYMsI TOYKAMH, OT TOYKH JI0 MPSIMOU, IIMHY ITyTH Ha KBAJIPaTHOM CETKe.

Bbruucnare  1wiomanas  (GUryp, COCTaBIEHHBIX M3 HPSIMOYTOJIBHUKOB,
UCTONb30BaTh  pa3dOMeHue Ha NOpPSIMOYTOJbHHUKH, Ha paBHbIe  (UTYDBI,
JOCTpauBaHUE JI0 NPSIMOYTOJbHHUKA; TIOJb30BATHCS OCHOBHBIMU EIHMHULIAMH
U3MEpPEHUsl ITUIOLIAAM; BbIpAaXXaTh OJHU EIUHHIIBI M3MEpPEHHs IUJIOUIaTu uepes
IpyTHe.

Pacrio3naBaTh Ha MOAENAX M M300PAKEHUSAX MUPAMUAY, KOHYC, LIUIUHJD,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpo, IpaHb, OCHOBAaHHE, pa3BEPTKA.

N300paxxkarh Ha KjieT4aTol OyMare mpsIMOYTOJbHBIN Napasuienenunes (Ipu
HAJIMYUU BO3MOKHOCTH).

Brerancnsate 00bEM IpSIMOYTOJIBHOTO Tapajuiesienunena, Kyoa, mojib30BaTbes
OCHOBHBIMHM €IUHUIIAMH M3MEPEHU O0O0bEMA; BBIPAXKATh OJHU  EIUHUIBI
U3MepeHus 00bEMa uepes apyrue.

Pemarp HeciokHbIE 3a7jaud Ha HAXOXKJICHUE T'€OMETPUYECKUX BEJIUYUH B
IPAKTUYECKUX CUTYaIUsX.
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TemaTnueckoe IJIAHMPOBaAHME YUeOHOr0 Kypca (1o rogaM o0y4eHusi)
5 kJacc (ne menee 170 u)

Ha3Banue
pa3naena (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00Yy4YAIOIINXCS

4acoB)
Harypaabubie |[lecstiuunas cucremMa [UATaTh, 3aNHCHLIBATH, CPABHHBATHL HATypajbHbIE YHWCIA; NpeIarartb M 00CYKIaTh
E W ER CUMCIICHUs. Psl HATYpaIbHBIX |CHOCOOBI YIIOPSIOUYMBAHKS YHCETL.
HeiicTBust c[uncen. HarypanbHblii  psia. . .
M300pazkaTh KOOPAMHATHYIO IPAMYIO, 0TMEYATh YKCIIAa TOYKAMHU Ha KOOPIMHATHOM IPSIMOIA,
narypaababiMu [Uuciio 0. Harypanbuble uncna
N . [HAXOIMTH KOOPJUHATHI TOYKH.
YHCAAMHU Ha KOOPAMHATHOM HPSIMOM.
(43 ), Cpasuenwe, OKPYIJICHHUC \[{ccsreoBaTh CBOMCTBA HATypaibHOro psiaa, yrcea 0 u 1 mpu CioKeHHd U yMHOKEHHH.

HAaTYpaJIbHBIX YUCCII.

Apudmernaeckue AeHCTBHS C

HaTypaJbHBIMU YHUCIAMU.
CBoiicTBa HYJIS npu
CIOXXEHUW W  YMHOXEHUH,
CBOMCTBA  €IMHUIIBI  TpHU
YMHOKEHHH.

[lepemecTuTenbHOE u
COUYeTaTeIIbHOE CBOMCTBA
CIOXEHUS U  YMHOXEHUS,

PACTIPCACIIMTCIIBHOC CBOMCTBO
YMHOXKCHUS.

I[eJ'II/ITCJ'II/I U KpaTHBIC YHCJIA,

Hcnoan3oBarh NMpaBUJIO0 OKPYIJICHUA HATYPAJIbHBIX YUCCII.

BoinoHATL apudMeTHyeckne JedCTBMA C HATypalbHBIMM YHUCIAMH, BBIYHCIATH
3HAYEHMS YMCIIOBBIX BBIPAXXEHHUH cO CKOOKaMHU U 6e3 CKOOOK.
3anucpIBaTh TIPOM3BENEHHE B BHJAE CTENEHH, YUTATh CTEICHH, HCHO0JIb30BaTh

TEPMHUHOJIOTHUIO (OCHOBaHI/Ie, HOKaSaTCHL), BBIYHMCJIATHh 3HAYEHUsI CTCIICHE.

BbInoIHATL NPUKHMAKY M OLEHKY 3HAYEHUN YHUCIIOBBIX BBIPDAXKCHUH, Ipeliararb M
NPUMEHATH NPUEMbI IPOBEPKHU BBIUNCIICHUMN.

HNcnoab30BaTh Npu  BbIYUCICHUAX TIEPEMECTUTCIIBHOC W COYETATCIIBHOC CBOICTBa
CJIOKCHUA W YMHOKCHUS, paCIIPCACIIUTCIIBHOC CBOICTBO YMHOXCHUS (l)OpMy.]'II/IpOBaTL Hu
NMPUMECHATDH IpaBUJja Hp606pa30BaHI/IH YHCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOICTB
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pa3IoKeHue 4yucIIa Ha
MHOXWTenH.  Jlemenune ¢
OCTaTKOM. IIpoctsie u

cocraBHble uyucia. [IpusHaku
nenmumoctH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM

I10Ka3aTCJICM.

Hucnossle BBIPAXKEHUS,

MOPSIIOK JICHCTBHIA.

Perienrie TEKCTOBBIX 3aj1a4 Ha

BCE apupMeTHIECKIE
MEeMCTBUA, Ha [BIDKEHHE U
MOKYTIKU

apu(pMeTHUECKUX ACUCTBUI.

HccnenoBath YWCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh W O00OCHOBBIBATH THIOTE3bI,
(¢opmysimpoBaTh 00001IeHUsI U BBIBOJABI 10 Pe3yJabTaTaM MPOBEAEHHOTO HWCCIICOBAHMS.
@opMyJIMPOBATH OMNpeIeJeHUs JCIUTENSI U KPAaTHOTO, HA3bIBATH JICIIUTEIN M KpPaTHBIC
4HClia; Pacmo3HABATH TPOCThIE M COCTaBHbIC 4Hcla; (OPMYJIHPOBATH U NPHUMEHSTH
npusHaku aemumoctd Ha 2, 3, 5, 9, 10; nmpuMeHSITh aJTrOPUTM paA3JIOKCHHUS YKCIIa Ha
[POCTHIC MHOKUTEIIH; HAXOAUTh OCTATKU OT JCJICHUS ¥ HEIIOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHUHHBIC U JOXKHBIE BBICKA3BIBAHUS O HaTypaJIbHBIX YHCJ]IaX, NMPUBOAUTH
NpuMepbl U KOHTPHPUMEPEI, CTPOUTH BbICKA3bIBAHUHA H OTpHULIAHUA BBICKQ3bIBAaHUM O
CBOMCTBAX HaTypaJIbHBIX YUCCII.

KOHCprHpOBaTb MaTEMAaTH4YCCKHUE IPCII0KCHUHA C IIOMOLIBIO CBA30K «H», UM,
«CCIH..., TO...».

Pemiats TEKCTOBBIC 3aJauu apI/I(l)MeTI/I‘IeCKI/IM CHOCO6OM, HCIIOJIB30BAaTh 3aBUCHUMOCTH
MCXKAY BCIMYHMHAMU (CKOpOCTL, BpCMms1, paCCTOAHUC, LCHA, KOJIMYCCTBO, CTOMMOCTb U ,I[p.)l
AHAJIM3HUPOBATDH U OCMBICJINBATDb TCKCT 3a/1a4H, l'[epe(l)OpMy.TH/IPOBaTb YCJIOBHUC, H3BJIEKATD
HGO6XOI[I/IMI>IG JAaHHBIC, YCTAHABJIIMBATL 3aBUCUMOCTH MCXKAY BCIMYUMHAMH, CTPOUTH

JTOrMYECKYIO HEMOYKY PacCykKACHUN.

MOI[eJ'II/IPOBaTb XOJ peHICHUs 3aJauu € IMOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/II_[LI. HpI/IBO)_]I(ITb,
pa36upaTL, OLICHUBATD PA3JIMYHBIC PCIICHUS, 3allMCH peHICHI/Iﬁ TCKCTOBBIX 3aJa4.

Kpnanecml OIICHUBATDb HOJ'Iy‘ICHHHfI pe3yibTaT, OCYHECTBIAATH CAMOKOHTPOJIb, ITPOBEPAA
OTBCT Ha COOTBCTCTBUEC YCIOBUIO, HAXOAUTD OIINOKU.

Pemath 3amaun ¢ moMOIIBI0 Tiepedopa BCEX BO3MOXKHBIX BApHUAHTOB. 3HAKOMHTBLCS C
ucropueii pa3BuTus apuMeTUKH
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Harasspnas
reoMeTpusi.
70307071

miiockoctu (12 )

Ha

Touxka, mpsiMmasi, OTPE30K, JIyY.
Jlomanas. M3mepeHue IJIMHbBI
OTpe3Ka, METPUYECKUE
CIUHUIBI U3MEPEHUsl JTMHBI.

OKpy’>KHOCTb U KpYT.

[TpakTrueckast pabota

«ITocTpoenue y30pa u3

OKPYKHOCTEN.

Yron.  IIpsmoi,

TYHOW U Pa3BEPHYTHIA YTJIbI.

OCTPBIH,

3mepeHue yrios.

[IpakTrueckas
«IlocTpoenue yrios»

pabora

Pacno3HaBaTh Ha depTekax, pPHCYHKAaX, ONMHCHIBATb, WCIIOJIb3YysS TEPMHUHOJOTHIO, HU
H300paxkaTh C MOMONIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HAUYUHU BO3MOXKHOCTH): TOUKY,
[PSIMYI0, OTPE30K, JIy4, YIOJ, JOMaHYy0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAMTH NPUMePbl OOBEKTOB pPEATBLHOTO MHpa, HUMEIOUMX (GopMy
W3Y4YCHHBIX (PUTYp, OLIEHUBATH UX JIMHEHHBIEC pa3MephbI.

Hcnonb30BaTh JIUMHENKY M TPAHCHOPTUP KaK MHCTPYMEHTHI Ul IIOCTPOEHUS U U3MEPEHMUSL:
U3MepATh JJIUHY OTpE3Ka, BEJIUYMHY YIJa;, CTPOMTb OTPE30K 3aJaHHOM JJIUHBI, Yroll,
3aJJaHHOI BEJIMYMHBI, OTKJAABIBATBH ILMPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh
3aJlaHHOr0 paauMyca (IpU HAIMYUM  BO3MOXKHOCTH). M3o0paxkars (IpM HaJIMYHH
BO3MOKHOCTH) KOHQUTYpAIlMM TEOMETPUYECKUX (UTYp M3 OTPE3KOB, OKPYKHOCTEH, HX
yacTell Ha HEJIMHOBAHHOM M KJeT4aToil Oymare; mpeajaratb, ONMHMCHIBATHL M 00CYKIaTh

€1oco0bl, AJATOPUTMBbI [IOCTPOCHHUSI.

Pacno3HaBaTh M M300pazkaTh Ha HEJIMHOBAHHOM M KieTyaTod Oymare mpsMOi, OCTPBIH,
TYIOH, pa3BEPHYTHII YIUIbl; CPABHUBATH YIJIbI (IIPU HAJIMYUKU BO3MOYKHOCTH).

Buraucaarhb JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTe M HCHOB30BATH MNPH pPEIIEHUM 3a1a4 3aBHCUMOCTH MEXIYy €IUHULIAMHU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTbCH C HEMETPUUYECKUMHU CUCTEMAaMU MED; BbIPAKATH
JUIMHY B pa3M4yHbIX enuHunax wusmepenus. HMcciaepoBarbs Qurypsl M KoHpUrypanuw,
MCII0JIb3YS IU(POBBIE PECYPCHI
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OO0LIKHOBEHHEIE
napoou

(48 1)

J{poOb.
HETpaBUIIbHBIC

[IpaBuibHbIE u
poowu.
OCHOBHOE CBOWMCTBO JIpOOH.
CpaBHeHue 1po0eit.

CnokeHHe W BBIYATAHHE
OOBIKHOBEHHBIX Ipobeii.
Cwmernragyas JIPOOB.
YMHOXXCHUE u JIeJICHUE

0OBIKHOBEHHBIX npobeii;

B3aUMHO-O0paTHBIEC IPOOH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAITNX Jpo0wu.
OCHOBHBIE 337]a4H Ha IPOOH.

OykB TUTSt
MaTEeMaTHYECKHUX

[IpumeHeHne
3anucu
BBIPAKECHUM U NIPEUI0KEHUN

MoaeanpoBaTh B rpaguvecKoii, mpeaMeTHOW GopMe, ¢ TIOMOIIBI0 KOMIBIOTEpA MOHITHS U
CBOIICTBa, CBSA3aHHbIEC C OOBIKHOBEHHOI IPOOKIO.

UuTaTh U 3aNUCHIBATh, CPABHUBATh OOBIKHOBEHHBIE POOH, Mpeaiararb, 000CHOBbIBATH
U 00CY:KIaTh COCOOBI YIIOPSIOYMBAHUS IPOOEH.

MN300paxkaTh OOBIKHOBEHHBIC JPOOM TOYKAMH Ha KOOPAMHATHOMW IPSMOK; MCMOJIL30BaTh
KOOPJMHATHYIO TIPSIMYIO IS CPABHEHUST IPOOCH.

®opmyaupoBaTh, 3aMHMCHIBATH € NMOMOIIbIO OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
poOH; MCIOJIb30BAaTh OCHOBHOE CBOMCTBO JPOOM Ui COKpALIEHHUS ApoOeil M NpUBEICHUS
TpoOr K HOBOMY 3HAMEHATEJIIO.

[IpeacTaBasiTh CMENIaHHYIO APOOb B BU/IE€ HEMIPABMIILHON M BBIACIATH LENYI0 YacTh YHCIIA U3
HEIPaBUJILHOM IpooH.

BoinoinaTs, apudmeruveckue IeiicTBUSL C OOBIKHOBEHHBIMHU JpOOSMU; NPUMEHSITh
CBOICTBA apU(METUICCKUX JCHCTBHH JTsl pallIOHATH3AI[IN BEIYUCICHUH.

BbINoIHATL NPUKUAKY M OLEHKY pe3ylbTaTa BBIYUCICHHUH; Npeljarartb M NPUMEHATH
NPUEMBI IPOBEPKHU BBIUNCICHU.

IIpoBoauTh Hcce0BAHUS CBOWCTB po0ei, ONUpPAsCh HA YUCIIOBbIE SKCIIEPUMEHTHI (B TOM
YUCIIE C TIOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBAaHHS O ApoOsSX, MPHBOJAMTH NPHMepPbI U
KOHTPIIPUMEPHI, CTPOMTH BbICKA3bIBAHMS 1 OTPULIAHUS BbICKA3bIBAaHUI.

PemiaTth TEKCTOBBIE 3aaa4u, coAcprKalue )1p06H1>1e JaHHBIC, U 3aa4Y1 Ha HaXO0XJICHHUEC YaCTH
LCJIOTO U LEJIOTO IO €TI0 YaCTHU,; BBIABJISATD UX CXO0JACTBA U pa3/Inius.

MO}ICJII/IPOBaTb X0 p€UICHU 3a/la4 C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/IIII)I.
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[IpuBoanTH, pa30MpaTh, OLEHUBATH PA3IMYHBIEC PEILICHUS, 3aMIUCH PELUICHUI TEKCTOBBIX
3ajad.

KpurHyecku oueHMBATh NOJYyYEHHBIA PE3yJbTaT, OCYIIECTBISITH CAMOKOHTPOJb, IIPOBEPSs
OTBET Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIIHOKH.

3HAKOMHTBCSI ¢ HCTOPHUEH pa3BUTHS apu(DMETUKI

Harasignas
reoMeTpus.
MHOroyrojJbHuKH
(10 u)

MHOTOyroJIbHUKH.
UeThIpEXYTroyibHUK,
[PSIMOYTOJIbHUK, KBaIpart.

[IpakTuueckas paborta
«lTocTpoenue

[PSIMOYTOJIbHUKA c
3a/laHHBIMU ~ CTOPOHAaMU  Ha

HEJIIMHOBAHHOM Oymare».

TpeyrojabHUK.

[1nomane u HIEPUMETP
[IPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3

IMPsAMOYT'OJIbHUKOB, CAMHUIBI
N3MCPCHUA IJIomaau.

[lepumeTp MHOTOYTOJILHUKA

OnuceIBaTh, UCHOIb3Ys TEPMUHOJIOTHUIO, M300paXkKaTh ¢ MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
1 OT pyKH, MOJICTUPOBATH U3 OyMaru MHOTOYT'OJIbHUKH (IIPU HAJTMYUU BO3MOKHOCTH).

[IpuBoaUTH, TpuUMEpbl OOBEKTOB pEaTbHOIO0 MHUpPa, UMEIUMX (OpMYy MHOTOYTOJIbHHKA,
[PSIMOYTOJIbHHMKA, KBaJpaTa, TPEYrojbHUKA, OLIECHUBATh UX JIMHEHHBIE pa3Mepbl. Berunciarh:
[EpUMETP TPEYroJbHUKA, MPSAMOYTOJbHUKA, MHOTOYTOJbHHMKA; IUIOIIAAb MPSIMOYIOJbHUKA,
KBaJipaTa.

M300pakaTh OCTPOYTOJIbHBIC, MPSMOYTOJILHBIC M TYIIOYTOJIbHBIC TPEYTOJILHUKH (TIPH HATTMYUH
BO3MO>KHOCTH ).

CTpouTh Ha HEIMHOBAHHOM W KieTyaToi Oymare KBaJgpaT M HPSMOYTOJIBHUK C 33JaHHBIMH
JUIMHaMU CTOPOH (IIpU HaJU4YMM BO3MOXKHOCTH). MccrnenoBaTh CBOMCTBa HpPSIMOYTOJIbHUKA,
KBajpaTa MYTEM OHKCIEPUMEHTAa, HAOJIO/IEHUs, W3MEpPEHUs, MOJEIMPOBAHMS; CPABHHUBATbH
CBOMCTBA KBaJparTa " MPSIMOYTOJIbHUKA.

KoncTpynpoBars MaTeMaTH4eCKHe NPEIJIOKEHHSI C IOMOIIBIO CBA30K «HEKOTOPBI»,
«11000i1». Pacmo3dHaBaTh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBAaHMS O MHOTI'OYTOJbHHUKAX,
NMPUBOIUTH MPUMEPBI 1 KOHTPIPUMEPHI.

HccaenoBaTh 3aBUHCHMOCTD ILIOIIAIN KBaZpaTta OT JJIMHBI €0 CTOPOHBLIL.

Hcnonb3oBaTh cBoOiicTBAa KBaJpaTHOM CETKM JUIsl MOCTpoeHHsl (uryp; pa3ouBaTh

MPpsAMOYI'OJIbHUK Ha KBaApaTbl, TPCYTOJbHUKH; COCTABJ/IATH q)HprI)I U3 KBaJApaTroB H
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MPSIMOYTOJIBHUKOB M HAaXOAWTh MX IUJIOWAAb, pa3OuBaTh (PUryphl HA MPSMOYTOJbHUKU U
KBaJIpaThl U HAXOAUTh UX IJIOLIAb.

Bblpa)l(aTb BCIIMYMHY IUIOMIAAW B PA3/IMYHBIX €AWHHUIAX U3MCPCHUA MCTpH‘lCCKOfI CHUCTCMBI
MCpP, INMOHMMATb H HCHO0Jb30BaTh 3aBHCHUMOCTH MCXKAY MCETPUUCCKHMMHU CAUHHLIAMHU
U3MEPCHUA IIJIOIIAau.

3HAKOMHUTBLCSI € NpPUMepPaMH NPUMEHEHHWsl IUIOWAJAM U TEepPUMETpa B TMPAKTUUYECKUX
cutyanusx. Pematsb 3aaum U3 peanbHON >KU3HH, NMpeNaratb M 00Cy:KAaTh pa3iu4vHbIe
croco0bl pelieHus 3aaau

JlecaTHUHBIE
Apoou

(38 u)

JlecsiTuuHas 3anuch ApoOeH.
CpaBHeHHe JECATUIHBIX

poOCii.

JleficTBUst C  JACCATUYHBIMU
pOoOsIMU. Oxkpyrienue

NECATUYHBIX IPOOEH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAIINX poou.
OcHoBHBIE 337]a4u Ha JIpoOu

IIpencraBasaTh JeciATUUHYIO ApoOb B BUJE OOBIKHOBEHHOM, YMTATh M 3alHCHIBATD,
CPAaBHUBATh JECATUYHBbIE ApoOU, MpeAararb, 000CHOBBIBATHL U 00CY:KIATh CHOCOOBI
YIOPSA0OYMBAHUS AECATUYHBIX IpOOEH.

N300paxkathb necaTUUHbIE TPOOU TOUKAMU Ha KOOPAMHATHOMN NPSMOI.

BoIsIBJSITH €XOACTBA M Pa3jiMuMs MpaBW apuMeTHYecCKuX ACHCTBUI C HATypaJbHBIMU
YHCIAMU U IECATUYHBIMU APOOSIMU, OOBSICHATH HX.

BoinoanaTs apudmernyeckue IeHCTBUS C JECATUYHBIMU IPOOSMU; BBIMOJIHATH MPUKUAKY
W OLCHKY pPE3yJIbTaTa BBIYMCICHUN.

[IpumensTh cBoiicTBa apudMeTHIECKUX AEHCTBUM Ul pallMOHAIN3AIMH BEIYUCICHUH.

[IpuMeHsTh NPaBWJIO OKPYIVIEeHHSl JecATUUHBIX JpoOeii. IlpoBoauth wucciegoBaHusA
CBOMCTB JIE€CATUYHBIX JIpOO€i, omupasch Ha YHCIOBBIE HSKCIEPUMEHTHI (B TOM YMCIE C
MOMOIIbIO0 KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOINUTH UX 00OCHOBAHHUS.

Pacno3HaBaTh WCTHHHBIC U JIOJKHBIC BBICKA3BIBAHUS O HpO6$IX, NPUBOJAUTL IPUMEPHLI 1
KOHTPIIPUMEDPEI, CTPOUTDH BbICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBAaHU M.
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PemaTh TEKCTOBBIC 3a/1a4H, COEpIKaIUe IPOOHBIE JaHHBIC, M HA HAXOXKJIEHUE YaCTH IIEJIOT0
W 11€JI0T0 110 €r0 YacTH; BBISBJISITh X CXOJACTBA U Pa3uyHs.

MOI[EJII/IPOBZITL XO04 p€ICHUsA 3ajadyr C ITOMOIIIbIO PUCYHKA, CXEMBI, Ta6J'II/II_[BI. HpI/IBOI[I(ITb,
piBﬁHpﬁTb, OLCHUBATDH PAa3JIMYHBIC PCHICHU A, 3allUCU peI_HeHI/Iﬁ TCKCTOBBIX 3aJa4.

OHCpHpOBaTb I[pO6HBIMI/I YyuciaMu B pC€aJIbHBIX )KU3HCHHBIX CUTYallHUAX.

KpurHyeckn oneHMBaTh IOJYyYEHHBIH PE3YJbTAT, OCYLIECTBISITH CAMOKOHTPOJIb, [TPOBEPSs
OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOUTh OLIMOKH.

3HAKOMMTBCS € UCTOPUEH pa3BUTHS apUPMETUKH

Harnsanas
reomerpus. Teaa
u  ¢Gurypslt B

npocrpancTBe (9

1)

MHOIrOrpaHHUKH.
N3o00paxxeHue

MHOTOTPaHHHUKOB.
[IPOCTPAHCTBEHHBIX TEJI.

[IpssMOyTOIBHBIN
napauleIeuIe,
Pa3BépTku KyoOa

[apajjicjacnuicaa.

[IpakTHueckas
«Pa3BépTKa KyOay.

O0BEM
PSMOYTOJIEHOTO
napaJuiesienuneaa

Monenn

KyO.
u

paborta

KyOa,

PacnozHaBaTh Ha u4epTekax, PHCYHKaX, B OKpYXKalIieM MHpPe [PSIMOYroJbHbIN

napajjiCjaCurIica, K}’6, OINMUCBbIBATH, HCIIOJbB3YH

OLIEHMBATD JINHEIHBIE Pa3MEpHI.

MHOTI'OI'paHHUKH, TEPMHUHOJIOTUIO,

[IpuBoauThL NpuMepbl O0BEKTOB PEAIBHOIO MHpa, HUMEIOMHMX (OpPMY MHOTOTPAHHUKA,
NPSIMOYTOJIBHOTO Mapajuieenumnenia, Kyoa.

M300pakath KyO Ha KieT4aToi Oymare (Ipy HATMYUU BO3MOXKHOCTH).

HUccaenoBarh CBOMCTBA KY68., MpAMOYTOJIBHOTO IapaJurejiennuic/ia, MHOTIOIPpaHHUKOB,

HCIIOJIB3Ys MOJCIIN.

Pacno3naBaThs U u300paxkaTh pa3BEPTKH KyOa U mapauienenureaa. MoaeaupoBaTs Kyd u
napauenenune u3 Oymart 1 Ipounx MaTepualioB, 00bSICHATD CIOCO0 MOJECTUPOBaHUS (TIPU
HAJINYUH BO3MOXKHOCTH).

Haxoauth n3MepeHus, BBIYUCIATD IJIOMAb TOBEPXHOCTH; 00bEM KyOa, MPSMOYTOIHHOTO
napajuieJienuIesa; MCCaea0BaTh 3aBHCHUMOCTHL 00BEMa Kyba OT JOJIuHBI ero peopa,

BbIIBUI'aTh " 000CHOBBLIBAThH TuIoTesy.
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Ha6J101aTh ¥ IPOBOAUTH AHAJIOTUM MEXIY MOHATHUSAMHU TUIOMAAN U 00bEMa, TIepuMeTpa u
JIomaAl MOBEpXHOCTU. Pacmo3HaBaTh HCTUHHBIE U JIOKHBIE  BBICKA3bIBAHUS O
MHOTOTPAHHUKAX, NMPUBOAMTH NPHUMeEPbI U KOHTPHPHUMEPHI, CTPOUTH BBICKA3BIBAHUS U
OTpHULAHUS BbICKa3bIBaHUU. PemiaTs 3aga4u U3 peaibHON KU3HU

IloBTOpEHUE "
oooomenue (10 u)

[loBTOpEeHME OCHOBHBIX
MOHSATUH U METOJ0B Kypca 5
Kjacca, 0000IIeHNe 3HAHUI

BoruncasaTh 3HaYCHUS BBIpa)KCHPIfI, COZACpKAIIMX HATYpaJIbHBIC YHUCJIa, OOBIKHOBEHHEBIE U
JICCATHYHBIC I[pO6I/I, BBIIIOJIHATDH Hp606pa30BaHI/IH YHUCCII.

Briouparh crnocod cpaBHEHHS YHCENl, BEIYUCICHUN, MPUMEHATH CBOMCTBA apu(PMETHISCKUX
NEWCTBUN U1 pallMOHAIIM3ALUH BBIYUCIICHUN.

OcyuiecTBJAATh CAMOKOHTPOJIb  BBIMOJHAEMBIX JICUCTBUI M CAMOIIPOBEPKY Pe3yJsibTaTa
BBEIYMCIICHUM.

PemaTthb 3agaun u3 peanLHoﬁ JKM3HU, NIPUMEHATbD MATEMATUYICCKUE 3HAHUSA [J1d PCUICHUA
3aa4 U3 Apyrux y‘le6HHX npeaAMCTOB.

Pemath 3a1a4u pasHbIMHU CIIOCO0AMH, CPABHUBATH CNOCO0BI PEIICHUS 33a/1a4, BLIOUPATh
PAalMOHAJBLHBINA CIIOCO0
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6 Kkjaace (He MeHee 170 4)

HasBanmue
pasaesia (TeMbl)

Kypca (4ucjio

OcHoOBHOe coiep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00Yy4YAIOIINXCS

4acoB)
HarypaabHbie Apudmernueckue neiicTBug ¢ (BbINOIHATH apudMeTHyeckue AefiCTBHSI C MHOTO3HAYHBIMH HATypAJIbHBIMU YHCIAMH,
yHCcIa MHOT03HAaYHBIMU HAXOIMTh 3HAYEHHUs] YHCIIOBBIX BBIPAKCHHMHA CO CKOOKaMH U 0e3 CKOOOK; BBIYMCJIATH
HaTypaJIbHBIMU quciIaMH. [3HAYEHHUS BBIPAXKCHUU, COACPKAIUX CTEICHU. BBINOIHATH NPUKUAKY U OLEHKY 3HAUCHUN
(30 ) Yucnossie BBIPAKCHMSI, |[UMCIIOBBIX BBIPA)KCHUM, NMPUMEHATH NPHEMBI NPOBepPKH pedyibrara. Mcemoab3oBaTh npu
MOPSAI0K JNEUCTBUH, [BBIYMCJICHUSIX IIEPEMECTUTEIBHOE U COYETATEIbHOE CBOWCTBA CIIOKEHHUS U YMHOXKEHUS,
MCII0JIb30BaHUE CKOOOK. [paclpelleIuTeIbHOe  CBOMCTBO ~ YMHOXEHMsS ~ OTHOCHTEIBHO  CIIOKEHHs,  CBOMCTBa
OxpyrieHue  HaTypalbHbIX [ApU(PMETHUYECKUX JEHCTBUMA.
YCEl.
Jlenureny M KpaTHBIE YMCIIA;
HanOOJIBIITAI oomuit
nenuTenb M HauMEHbIIee
oO111ee KpaTHOE.
PasnoxeHne qucia Ha HMcciaenoBaTp YHCIOBBIE  3aKOHOMEPHOCTH, IPOBOJUTH  YHWCIIOBBIE  DKCIIEPUMEHTHI,
MPOCThIE MHOKUTEIIU. |BBIABUTaTh M 000CHOBBIBATH I'MIIOTE3bI.
/lenumocTb CyMMBI u
mpomssenerna.  Jlencrme ¢ ®opMyJIMpOBaTh ONpeeJeHUusl JEIUTENs] U KPaTHOro, HauOOJBIIEro OOILIEro JNEMUTeNns U
OCTATKOM. HaMMEHBIIEr0 00IEro KpaTHOro, MPOCTOr0 U COCTABHOTO YMCEI; UCIIOJIb30BaTh 3TU MOHITUS

Penrenue TeKCTOBEIX 3a1a4

I[IpU pCIICHUHA 3aJaY.

HpI/IMeHﬂTL AJATOPUTMbBI BbIYMCIICHU S HarOOJIBIIEr0 06].].[61“0 JACIUTCIIA W HAMMCHBIICTO
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00IIIero KpaTHOTO JIBYX YHUCEIl, aITOPUTM Pa3JI0KEHUS YMCIIa Ha TIPOCTHIE MHOKHUTEIH.
HcciienoBath ycioBUs I1eIUMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:k1aTh, (GOPpMYJITUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[MPOU3BEICHUS: JBYX YETHBIX YUCEI, ABYX HEUETHBIX YNCIIC, YETHOIO U HEUETHOTO YHCEIL.

HCCJIEZ[OB&TL CBOMCTBA ACIIUMOCTHU CYMMBI U ITPOU3BCACHUS YUCCII.

I[IpuBoAMTHL NpHUMEPBbI YHUCEI C 33aJaHHBIMU CBOWCTBAMH, PACINO3HABATH BepHbIe H
HeBepPHbIe YTBEPXKICHHS O CBOMCTBAaX YHCEN, ONPOBEPraTb HEBEPHbIC YTBEPXKACHUSA C
[MOMOIIBI0 KOHTPIIPUMEPOB.

KOHCprHpOBaTb MaATEMATHYCCKHUE MPEAJTOKCHUA C IIOMOIIBIO CBA30K (U, «UJIHN», «CCIIH...,
TO...».

Pemiath TEKCTOBBIC 3aJa4d, BKJIIOYAOIMUE IIOHATUA JCIUMOCTH, apI/I(l)MeTI/I‘ICCKI/IM

CHOCO6OM, HCIIOJIB30BaThb nepe60p BCCX BO3MOXKHbBIX BAPHUAHTOB.
MOI{CJ’IHpOBﬂTb X0 p€UICHUs 3a/ja4u C IOMOIIBIO PUCYHKA, CXCMBbI, Ta6JII/IIII>I.

IIpuBoanTh, pa3sdMpaTb, OLEHUBATH DPA3JINYHBIC PELICHUS, 3alMCH PEIIEHUN TEKCTOBBIX
3agady. KpuTHyeckH oleHUBATh MOJYYEHHBIM pPe3ysbTaT, HAXOAUTh OIIUOKH, OCYIIECTBIIATh
CaMOKOHTPOJIb, IPOBEPSASL OTBET Ha COOTBETCTBUE YCIOBHIO

Harasanas
reoMeTpus.
Ipsimbie
IJIOCKOCTH

(7 4)

Ha

[leprieHAUKYIIApHBIE TPSMBIE.
[lapannenbHble IpsMBbIE.

PaccrossHne Mexnay JIByMs
TOYKAMHM, OT TOYKH JIO
[psIMOW, JJIMHA MyTH Ha

KBaJPATHON CETKE.

Pacno3HaBarthb Ha YCPTEIKAX, pUCYHKAX CJIYUaW B3aAUMHOI'0O PACIIOJIOKCHUSA ABYX IIPAMBIX.

MN300paxkarh ¢ MOMOIIBI0 YePTEKHBIX MHCTPYMEHTOB HAa HEIMHOBAHHOM M KIIETYATOU
Oymare JBe TIepeceKaroluecs MpsiMble, JIB€ MapajulelbHble MpsMble, CTPOUTH MHPIMYIO,
MEePIEeHIUKYISPHYIO TaHHOM.

HpI/IBOHI/ITb NpUMepPbI TapaJlICJIbHOCTH U NEPIEHIAUKYIIAPHOCTU NPAMBIX B IIPOCTPAHCTBE.
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[Ipumepsl MPSIMBIX B (Pacmo3dHaBaTh B MHOTrOYrojbHUKax MEPHEHAUKYISPHbIE M MapauielbHbIE CTOPOHBI.
[IPOCTPAHCTBE N300paxaTb MHOTOYTOJIBHUKH C TAPAJLJIEIbHBIMU, IEPIEHANKYJISIPHBIMUA CTOPOHAMU.
Haxoauth paccTosiHHE MEXIy ABYMS TOYKAMH, OT TOYKU A0 MPSAMOH, [UIMHY MyTH HA
KBaJIpaTHOW CETKE, B TOM YHCJIe UCIIONb3Ys U(POBBIE PECypPCHI
Apodu (32 4) OObIKHOBEHHAs Ipo6b, |(CpaBHMBATH M YHOPSIA0UMBATH 1po0OU, BLIOMPATH c1OCO0 cpaBHEHUS IpoOeii.

OCHOBHOE CBOWMCTBO JIpOOH,
COKpalleHue Jpo0eit.
CpaBHeHue u
YIIOPSIIOYMBAHKE APOOEH.

JlecaTnunble npodu u

MCTPHUYCCKad CUCTCMaA MEP.

IIpeacTaBasATh JecATUYHbIE IPOOH B BUJE OOBIKHOBEHHBIX JPO0Ei 1 OOBIKHOBEHHBIE B BU/IC
NECATHYHBIX, MCMO0JIB30BATh IKBHBAJEHTHbIE NMpPeICTABJIEHUS IPOOHBIX YHCEN TNPU HX
CpaBHEHUH, IPU BHIYUCIICHHUSX.

Apudmernueckue IeHCTBHS C
OOBLIKHOBEHHBIMHA 51
NECSITHYHBIME JIPOOSMHU.

OtHomenune.  JlemeHue B

JJaHHOM OTHOIICHHUH.

Macitad, nmponopuus.

[lonsiTue MPOLIEHTA.
Beluucienue mpoleHTta  oT
BEJTMYUHBI ¥ BEJIMYUHBI 110 €€
MPOIICHTY.

Perenne TEKCTOBBIX 3a7ad,

coJIepKaIINX npobu )51

Hcnonb3oBath AecsTuuHbIe Apo0OU MpU MPeoOPa30BaHUM BEIMUUH B METPUUYECKON CUCTEME
Mmep.

BbInoHATH apnq)MeaneCKne JIEHCTBHSA C OOBIKHOBEHHBIMU U ACCATUYHBIMU I[pO65[MI/I.

BbIuucasTh 3HAUEHUS BBIPAKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE M JIECATHYHBIE JIPOOH,
BBIMOJIHATh  MpeoOpazoBaHus ApoOel, BbIOMPATh CHOCO0, NPUMEHATH CBOWCTBa
apupMeTHUYECKUX AeUCTBUI AJIs pallMOHAIN3AllMY BEIYUCICHUH.

CocTaBJfITh OTHOLIEHUS U MPONOPLHH, HAXOAUTH OTHOLICHHUE BEIWYUH, JEIUTH BEIUUYHUHY
B JaHHOM oOTHoweHuH. HaxoauTs 3JKCHEPUMEHTAJBHBIM IIYTEM OTHOUICHHE JJIMHBI
OKPYKHOCTH K €€ 1uaMerpy.

HNuTepnpernpoBarh MaciiTad Kak OTHOIIEHHE BETMYHMH, HAXOAUTh MacIlITal IIaHa, KapThl
U BBIYMCIISTH PACCTOSHUS, UCIIONB3Ys MACIITa0.

OO0BACHATB, UTO TAaKOE NPOLEHT, YNOTPEOJATh OOOPOTHI PEYM CO CIOBOM «IIPOLIEHT.
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[TPOLIEHTHI.
[IpakTrueckas paborta
«OTHOLIEHNE JUTMHBI

OKPYKHOCTH K €€ TuaMeTpy»

Boipaxath npoueHThl B ApoOsSxX U JApoOM B MPOLIEHTaX, OTHOIIEHHWE JBYX BEJIUYUH B
MPOLIEHTAX.

BbIuncasTh OPOIEHT OT YUCIIA U YUCIIO O ero NpoueHTy. OKpYrasiTh JpoOU U MPOLEHTHI,
HAXOJUTh MPUOIMKEHUS YU CETT.

Pemath 3aga4u Ha 4acTH, MPOLEHTHI, MPOMOPIMH, HA HAaXOXACHHUE ApoOu (MpoleHTa) OT
BEJIMYMHBI U BEJIMYUHBI TI0 €€ apoOu (MpoIeHTY), Apodu (IIPOLeHTa), KOTOPBIM COCTABIISIET
onHa BenuuuHa OT apyroil. IlpmBoauTh, pa3dmparb, OLEHMBATH PA3IUYHBIC PELICHUS,
3aMKCy PelIeHUI TEeKCTOBBIX 3a/1a4.

N3Baexatrh uHGOpMaNKI0 U3 TaOIUI] U JUArpaMM, HHTEPIIPETUPOBATh TAOIUYHbBIC JaHHbIE,
OTpeeNaTh HaubobIllee 1 HAUMEHBIIEE U3 MPEACTABICHHBIX TaHHBIX

Harnsanas OceBas cummertpusd. |Pacmo3HaBaTh Ha 4YepTeKax U U300paKEHUSAX, M300PakaTh OT PYKHU, CTPOUTH C IIOMOILBIO
reomeTrpus. [{eHTpanbHas CUMMETPHUSL. WHCTPYMEHTOB (QUTypy (OTpe30K, JOMaHYIO, TPEYTOJIbHUK, MPSMOYTOIBHHUK, OKPYKHOCTB),
CummMmertpus CUMMETPUYHYIO JaHHOW OTHOCUTENIBHO MPSAMOM, TOUKHU (TIpU HAJIMYUK BO3MOXKHOCTH).
[locTpoeHne CUMMETPUYHBIX
(6 v) ¢buryp. Haxoauth npuMepbl CUMMETPUH B OKpyXkarouiemM mupe. MoaeaupoBaTrs U3 Oymaru aBe
¢Gurypel, CHUMMETPUYHBIE OTHOCHUTEIBHO IMPSIMOH; KOHCTPYMPOBATh TI'€OMETPHYECKUE
[IpakTuueckas pabota .
KOH(Urypalyy, HUCHOJIb3ys CBOHCTBO CHMMETPUHM, B TOM 4YHCIE C MOMOIIBIO HH(POBBIX
«OceBasi CHMMETPHSI.
pecypcoB (IIpU HAIMYUK BO3MOXKHOCTH).
CuMMeTpHst B IPOCTPAHCTBE " .
HccaenoBarh CBOHCTBA M3YyYCHHBIX (UIYp, CBS3aHHbIE C CHMMETpPHUEH, MHCHOIb3YA
PKCIIEPUMEHT, HAOJI0/IEeHUE, MOIETUPOBAaHUE.
O00CHOBBIBATH, ONPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPXKIEHUS O CUMMETPUU
duryp
Beipakenus [IpuMeHeHue OyKkB i (Menosab30BaTh OYKBbI /17151 0003HAUEHUS YHCEJ, IPU 3alIUCH MaTeMaTHYeCKUX YTBEPKACHUM,
oykBamu (6 4) 3aIK1CH MaTEMaTHYECKUX |COCTABJIATh OYKBEHHBIE BBIPAKEHHSI 110 YCIOBHIO 3a/1aUH.

BBIPDAKCHUM U IIPEIIOKCHUN.
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bykBeHHbIE  BBIpaXEHHS U
YHCIIOBBIE TIOJICTAHOBKH.

bykBeHHbIe
HAXO0X/ICHUE
KOMITOHEHTa. DOpPMYIIbL.

PaBCHCTBA,
HEHU3BCCTHOI'O

HCCJ’IC}IOB&TL HCCJIOXKHBIC YU CJIOBBIC 3dKOHOMCPHOCTHU, UCITIOJIB30BATH 6yKBBI JJIA UX 3allMCH.
BoIuncasaTh YUCI0BOE 3HAUCHHUE 6y1(BeHHOFO BBIpaXCHUA ITPU 3aJaHHBIX 3HAUYCHUAX 6yKB

3anuceiBaTh (OpMyJIBI: IIEpUMETpa W IUIOLIAJAM MPSMOYIOJbHUKA, KBajapaTa; JJIMHBI
OKPY>KHOCTH, TUIOIIATN KPYTa; BHINOJHATH BbIYMCIeHUs 110 3TUM (opmyinaMm. CocTaBIsATh
(opmyJIbl, BbIpaxarolye 3aBUCUMOCTH MEXJy BEIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSHUE;
[IeHa, KOJIMYECTBO, CTOMMOCTbB; IPOU3BOIAUTEIBHOCTb, BpeMs, 00BEM pabOTHI; BBINOIHATH
BBIUMCIICHUS 110 3TUM (popMysiam.

Haxoaurhs HEeH3BECTHBLINM KOMIIOHEHT apI/I(I)MCTI/I‘ICCKOFO JIeHUCTBUS

Harasanas
reoMeTpus.

Durypsi

Ha IJIOCKOCTH
(14 )

UeThIpEXYroJIbHUK, MPUMEpPHI

YEeTHIPEXYTOJbHUKOB.

[ IpsAMOYTOJIbHUK, KBaJpar:
CBOMCTBA  CTOPOH,  YIVIOB,
nuaroHaien.

WN3mepenne  yrinos.  Buael
TPEYTrOJIbHUKOB.

[lepuMeTp MHOTOYrOJIbHUKA.
[Tnomans ¢urypsl. Popmysbl
nepuMerpa M IJIOIIAIU
MPSIMOYTOJIbHUKA.
[TpuOmmxEHHOE

riomaau Guryp.

U3MEpeHHe

[IpakTrueckas
«ILimomans kpyra»

pabota

N300paxkarh Ha HEIMHOBAHHOM M KJETYaTOW OyMare C MHCIIOJIb30BAHUEM YEPTENKHBIX

HMHCTPYMCHTOB quBIpéXerHBHHKH C 3aJaHHBbIMHU CBOMCTBAMH:. C napaujiCJIbHbIMHU,

[EPIEeHIUKYJISIPHbIMUA, PABHBIMH CTOPOHAaMH, MNPSMBIMH yIiaMu WU Jp., paBHOOEIPEHHBIN
TpeyroiabHuK. Ilpeaaarars n 00cykaaTh c1oco0bl, AJITOPUTMBI [IOCTPOECHHUSL.

HccaenoBarhb, HCIIOJIB3YSl  SKCHICPUMCHT, H8.6J'II-OI[6HI/IC, MOJCIINPOBAHUC, CBOMCTBA
[MpsAMOYT'OJIbHHKA, KBaJApara, pa36I/IB8.TB Ha TPpCYrOJIbHUKHU.
OﬁOCHOBbIBaTb, onmposepraTb C IIOMOIIBIO KOHTPIIPUMEPOB YTBCPIKACHUSA 0

[IPAMOYTOJIBHUKE, KBAaAPATE, pacnodHaBaTb BEPHLIC U HEBEPHLIC YTBEPIKACHUA.

HN3mepsATh U CTPOUTH C MOMOIIBI TPAHCIIOPTUPA YIJIBI, B TOM 4YHCIIE B MHOI'OYI'OJIbHHUKE,
TyIIblE, pa3BEPHYTHIE YIIIBL.
IPSAMOYTOJIBHBIA,  TYINOYIOJBbHBIMH,

CPaBHHMBATh YIUIBI; PACHO3HABATh OCTpPbIC, IPsIMBIE,
PacnioznaBatp, H300pakaTh  OCTPOYTOJIbHBIH,

paBHOOEIPEHHBIN, PABHOCTOPOHHUM TPEYrOJbHUKH.

BbluuciasTh NepUMETp MHOTOYTOJIbHUKA, IUIOIAJAb MHOTOYTOJIbHHMKA pa30HeHueM Ha
MPSIMOYTOJIBHUKH, Ha paBHbIE (UIYpbl, HCIOJNb30BaTh METPUUYECKHE EIUHHULBI HU3MEPEHHUS
TUTMHBI U TIJI0IAIH.
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Hcnosb30BaTh NPUOJINKEHHOE U3MEPEHUe JUIMH U TUIONIAAeH Ha KieT4yaTol Oymare,
MPUOIMKEHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, TUTOIIAIN Kpyra

MosoxuTenbnbl |Llenbie uncaa. Moaynps uncia, [[IpMBOAMTL NPHMEPBI  HCHOJB30BAHHMS B  PEANbHOM JKM3HH  HOJOKHTEIBHBIX M
¢ M [[EOMETPHYECKAS OTPULIATEIBHBIX YHCEI.
OTpHUATEJbHbIE |[MHTEPIPETALS MOJLYJISL. 5
M300paxKaTh Lie/IbIC YNCIA, TOI0KUTENBHBIE U OTPULIATEILHBIE YUCIIA TOYKAMH HA YUCIIOBOM
qmciIa UKCIOBBIE TIPOMEKYTKH. :
PSMO, MCIOJIb30BATH YHUCIIOBYIO TIPAMYIO JUISl CDABHEHMS YHCEIL.
(40 9) [TonoxurenbHbIE u
[pUMeHsATHL NPABUJIA CPABHEHNS, YHOPSA0YHBATH LEJIbIE YHCIIA; HAXOAUTH MOYJIb YHCIIA.
OTpHULIATEIBHBIE gmcIa.
CpaBHEHHE NONOKHTEIBHBIX 1 |hoppy IHPOBATH NPABHIA BLMUCICHNAS C MONOKHTEIBHBIMU M OTPHLATEIBHBIMH YHCITAMI,
OTPHULATEIILHBIX HUCCIL.  gaxoauTh 3HAYEHMsI YHCIIOBBIX BBIPAKEHUM, COJAEPKAIIMX JEHCTBHA C IOJ0KUTEIbLHBIMU
ApHOMETHHECKHE JICHCTBUA C |y orhyiaTebHBIMU YHCIAMH.
110J105KUTEbHBIMU u
OTPHLATEIBHBIMH YHCIIAMH. [pUMEHATH CBOMCTBA CI0KEHHUS U yMHOKEHHUS JUIS IIPe0OpPa30BAHKS CyMM U IPOU3BEICHHIA
PellieHne TEKCTOBBIX 3a/1a4
Mpencrasienue [[[psaMoyronbHas cuctema |OOBACHATH M HWILIIOCTPHPOBATHL MOHSITHE NPSIMOYTOJBHOW CHCTEMBI KOOpIMHAT Ha
MAaHHBIX KOOPIMHAT Ha IUIOCKOCTH. |[LIOCKOCTH, MCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPIMHATHOW IIOCKOCTH TOYKH M
5 KoopauHaTel ~ TOYKHM  Ha |[(QUIypHI 10 3aJaHHBIM KOOPAMHATAM, HAXOAMTH KOOPIMHATHI TOYEK.
q
(6 ) [LUIOCKOCTH, a0ciucca "
opuHaTa Yurarh cTONOYATEIE W KPYTOBBIE IMArPaMMbL; HMHTEPIPETHPOBAThL JAHHBIE; CTPOMTh
CTOJIOYAThIE AUATPAMMBI.
CronGuartele H  KPYTOBBIE
arpaMvbI M cnosib3oBaTh HH(POPMALKIO, TIPEICTABIEHHYIO B Tab/IMIIaX, HA JHArpaMMax JUlsl PEIleHus
TEKCTOBBIX 3a/1a4 M 3a]1a4 U3 PEalbHOM JKU3HH
[TpakTrueckast paboTta
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((HOCTpOeHI/Ie AuarpaMmmy.

Pemenne TEKCTOBBIX 3ajad,
CoAEpKALINX
MPEJICTABJICHHBIE B TaOJIHIIAx

JTaHHEBIC,

W Ha Juarpammax

Harassgnas
reoMeTpus.

Durypsl

B IPOCTPaHCTBE
CAY)

[IpssMOYyTONIBHBIN
napasuiesIenune], KyoO,
npu3Ma, NHpamMHla, KOHYC,
WIMHAP, Iap U cdepa.
M3o0paxeHune
MPOCTPAHCTBEHHBIX  (UTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, WIMHIPA U
KOHYcCa.

[IpakTuyeckas pabota
«Co3nanne Mozelen

MPOCTPAHCTBEHHBIX (PUTYDPY.

[lonsatne o00BEMA; €IMHUIIBI
m3mMepeHuss o0néMa. O0BEM
MPSIMOYTOJILHOTO

napajuiesienunenaa, KyOa,

dhopmysl 00bEMa

Pacno3HaBaTh Ha 4epTEKaxX, PUCYHKAX, OMUCHIBATH MMUPAMHIY, MPU3MY, [IWIHH]IP, KOHYC,
1ap, U300paxaTh X OT PYKH, MOJEJTHPOBATH W3 OyMaru, IUIACTUJIMHA, ITPOBOJIOKU U JIp.
(Tpu HAJTUYMH BO3MOYKHOCTH).

[IpuBoANTH NPUMePBI OOHEKTOB OKPYXKAIOIIETO MUPA, UMEIOIINX (hOPMBI HA3BAaHHBIX Tell.

Hcnonb30BaTh TEPMHHOJIOTHIO: BEplIMHA, peOpo, TpaHb, OCHOBAaHUE, BBICOTA, PAIUyC U
muameTp, pa3BEPTKa.

I/I3yanb, HCIIOJIb3Ys SKCIICPUMCHT, Ha6.HIOIleHI/Ie, HU3MCPCHUC, MOACITIUPOBAHUEC, B TOM YUCJIC
KOMIIBIOTCPHOEC, W OIHUCBIBATH CBOMCTBA HAa3BaHHBIX TCJI, BbBIABJATH CX0JACTBA H

pa3IMyMs. MeXKIY TUPAMUON U IPU3MON; MEXITy HUIMHAPOM, KOHYCOM U IIIapOM.

Pacno3snaBaTh pa3BEPTKH Napajienenunesa, Kyoa, Ipu3Msl, IUPaMUIbl, KOHYCa, HUIUHIPA;
KOHCTPYMPOBATH JJaHHBIE TEJIa U3 Pa3BEPTOK, CO31aBaTh MX MOJIEIIH.

Co3aaBaTh MOJe/IU IPOCTPAHCTBEHHBIX GUTYp (U3 OymMaru, NpoBOJIOKH, IUTACTHIIMHA U JIP.)
H3mepsTh HAa MOAEJIAX: JUIMHBI pEOep MHOTOTPaHHUKOB, TUAMETp LIapa.
BoiBoauTh (hopmyry 00bEMa NPSAMOYTOJIBHOTO apaJljieNenuIesia.

Boiuucasats mo  ¢opmyaam: 00bEM Ky0a;

HCII0JIb30BATh CJWHHIBI U3MCPCHUSA 06’BéMa; BBIYHMCIATh O0BEMBI TE€J, COCTABJICHHBIX H3

IpsAMOYT'OJIbHOT'O napajjieacnuiicaa,

KyOOB, IMapajuIeNICIIUIICIOB; PelliaTh 3aa4M C PeaTbHBIMHU JTaHHBIMU
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HOBTOpeHI/Ie, HOBTOpeHI/Ie OCHOBHBIX |BbIYMCJIATH 3HAUCHUS BBIpa}KeHHﬁ, COACPpKAINUX HATYpaJdbHBIC, IECIBIC, ITOJOXUTCIBHBIC U
MMOHATHH U MCTOOOB KYpPCOB 5 OTPHULATCIIBHBIC YMCJIa, OOBLIKHOBEHHEIE U JACCATUYHBIC I[pO6I/I, BBIIIOJIHATDH HpCO6p330BaHI/I${

00001IeHHE, o

u 6 KiaccoB, 00OOIIEHHE U [4MCEI M BBIPAKCHUH.

cUcTeMaTu3alus 3HaHUN
cHeremMaTHIatm BriOupaTs cnocod cpaBHEHHUsS YMCEJ, BBIYUCICHUH,
(20 u)

NPUMEHSATH CBOMCTBA apudmMeTnyecKux AEHCTBUI sl palMOHATU3aUU BHIYUCICHUI.

Pemath 3aga4uu U3 peanbHON KU3HU, NPUMEHSITh MaTeMAaTHYeCKHe 3HAHMSA JUUIS PELICHUS
3aJa4 U3 JPYTuX MpeIMETOB.

Pemath 3a1a4u pa3HbIMHU CNIOCO0AMHU, CPABHUBATH, BLIOUPATH CIOCOOBI PEIICHUS 3a/1a4H.

OcyumiecTBJIATh CAMOKOHTPOJIb BBIOJIHAEMbBIX JEHCTBUH M CAaMOIPOBEPKY pe3yJibTara
BBLIYUCIICHUIN

[Ipu paspabotke pabodyeil MporpaMMbl B TEMAaTHUECKOM IUTaHMpOBaHWUU uig oOydvarommuxcs ¢ HOJIA nomkHBI OBITH yYTEHBI BO3MOXHOCTH
HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LU(POBBIX) 00pa30BATENIBHBIX PECYPCOB, SBJIAIOLMXCA Y4eOHO-METOAMUYECKUMH MaTepualaMu (MyJIbTUMEAUHHbIE
POTPaMMBbI, JIEKTPOHHBIE YUYEOHWKH M 33JauHUKH, JJIEKTPOHHBIE OMOIMOTEKH, BHUPTYyalbHbIE J1a0OpPaTOpUH, UTPOBBIE MPOTPAMMBI, KOJUICKIIHH
UGPOBBIX 00pa30BATENBbHBIX PECYPCOB), MPEACTABICHHBIMU B 3JEKTPOHHOM (LIU(PPOBOM) BHUJE U PEAINU3YIOIIMMHU JUAAKTUYECKHE BO3MOXKHOCTH
HKT, conepkaHue KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUH.
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PABOYAS ITPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI

Lean u3yyeHusi yuedOHOro Kypca

AnreOpa sBISETCS OIHWM W3 OMOPHBIX KYPCOB OCHOBHOHM IIIKOJIBI: OHA
obecrieunBaeT M3y4EHUE APYTUX IUCLIMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOKCHHS
00pa3oBaHUsI U B TOBCEIHEBHOM >XHU3HU. Pa3BuTue y 0O0ydaroumuxcs Hay4dHbBIX
MPECTaBIICHUM 0 MPOUCXOKICHUN
U CYIIHOCTHU aJireOpanyeckux adCTpakluid, criocode OTpaXKeHUsl -MaTeMaTH4eCKOn
HAyKOM SIBICHUW W TPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MAaTEeMaTUYECKOIrO
MOJICIMPOBaHUSI B HAYYHOM [IO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(bopMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOUMBIX
JUISL ajanTalid B COBPEMEHHOM IdpoBoM obOmecTtBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa3oM 00eCIIeUrBAET pa3BUTHE YMEHUS HAOII0aTh, CPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOW JEWUCTBHUS U BBIBOJIbI, (hOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHrEe Kypca anreOpbl 00ecleurBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOY4YalolIUXCA: OHU HCHOJB3YIOT JEAYKTUBHBIE W HWHIYKTHUBHBIC
pac-cyxjaeHusi, 0000IleHNe U KOHKPETH3alluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeaAnojaraeT 3HAYUTEIBHBIH O00BEM CaMOCTOSITEIHHOM
JESATEIBbHOCTH OO0YyYaloIUXCs, IMOATOMY CaMOCTOSITEIbHOE pElIeHHe 3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS peaiu3anueid JAesSTEIbHOCTHOTO MPUHIIMIA
00yueHus.

B crpykType mporpammbl ydeOHOTO Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUM: «YHucia u
BBIYHCIICHUS»; «ANTeOpanyecKue BBIPAKCHUS»; «YPABHEHHS W HEPABEHCTBAY;
«DOyHKIUW». Kaxmas u3 3Tux cCoaepk’aTreabHO-METOIMYECKUX JTUHUN Pa3BUBACTCSA
Ha TPOTSHDKEHUU TPEX JIET U3YUEHUs Kypca, eCTEeCTBEHHBIM 00pa3oM MepervieTasch
M B3aUMOJICUCTBYS C JPYTMMH €ro JuHUSIMU. B Xoje wusyudeHus Kypca
00yYaromuMcsl MPUXOAUTCS JIOTUYECKU PACCYKJaTh, MCIOJIb30BAaTh TEOPETHKO-
MHOKE€CTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM 11e71ec000pa3HO BKIIOYUTH B MPOTPaMMy
HEKOTOPhIE OCHOBBI JIOTMKH, IPOHU3BIBAIOIINE BCE OCHOBHBIC pa3Jeibl
MaTeMaTH4ECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJAJCHUIO O0YyYaIOIMIUMUCS
OCHOB YHHMBEPCAJIBHOTO MAaTEMaTHYECKOTO S3bIKa. TakuMm 00pa3oM, MOMKHO
YTBEPXK/IaTh, YTO COJAEPXKATEIHHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nmHUM «YWclia W BBIYHCICHUS» CIY)KUT OCHOBOW JIJIst
JTATbHEHIIIET0 M3yUYeHUsS] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyUYarOIIMXCS
JIOTUYECKOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCETHEBHOU
KU3HU. Pa3BUTHE MOHITHUS O YUCJIE B OCHOBHOM IITKOJIE CBSI3aHO C palliOHaIbHBIMU
U UppalMOHAJIBLHBIMU  4YHMCJIaMH, (OPMUPOBAHUEM  TPEACTABICHUM O
NEUCTBUTEIHLHOM YHCIIE. 3aBEpIlIEHUE OCBOCHUS YMCIOBOM JIMHUUA OTHECEHO K
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cTapIiemMy 3BeHy 00111ero oopa3oBaHusl.

ConepkaHue ABYyX  alreOpaWueckux JIMHAKA —  «AnreOpandeckue
BBIpQXKCHUS» U «YPaBHEHHUS M HEPABCHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy
00yJaromuxcsi MaTeMaTHIECKOTo armapara, HeoOXOIUMOTo IS pelieHUs 3aaad
MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPaKTUKO-OPUCHTHPOBAHHBIX 3amad. B
OCHOBHOWM IIKOJE Y4YeOHBI Marepual TPYNIHPYETCS BOKPYT pPaIMOHATBHBIX
BBIp@XCHHUI. AnreOpa JAEMOHCTPHPYET 3HAYEHHUE MAaTeMaTHUKHA Kak s3bIKa JIIs
MMOCTPOEHUS MaTeMaTHYECKUX MOJENIeH, ONHUCAHUS TMPOIECCOB U  SBICHHM
peasibHOTO MHpa. B 3amaum oOydenus anredpe BXOIAT TaKxke JajbHeiIee
pPa3BUTHE aITOPUTMHYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YaCTHOCTH, IIJIS
OCBOCHHS Kypca WHHOPMATHKH, W OBJAQJCHHEC HABBIKAMU JICTyKTHUBHBIX
paccyxaenuii. [IpeoOpazoBanre CUMBOJIBHBIX (HOPM BHOCHUT CBOH Crierin()UIeCKHiA
BKJIaJl B Pa3BUTHE BOOOPaKEHUS, CTIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUCCTBY.

Conepxanue  (QyHKIMOHAIBHO-TpaQUUECKOW  JIMHUM  HAIEJIEHO  Ha
MoJIydeHHe  OOydyalolmUMHCS  3HAHUH O  (QYHKIUAX  KaKk  BaKHEHIIeH
MaTEMaTUYECKOM MOJENU [IJIsi OMHCAaHUS W HUCCIEOBaHUS pPa3HO-00pa3HbIX
IPOLIECCOB U SBJIICHUM B MpuUpoae u odmiectBe. M3ydeHuwe 3Toro marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIC
BBIPA3UTENIbHBIC CPEJCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE,
rpaguueckue, BHOCUT BKJaJd B (OpMUPOBAHHE TMPEACTABICHUHA O  POJH
MaTEeMAaTHUKHU B Pa3BUTUH ITUBHIN3AINH U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIAHE

CornacHo ywyebHOMY TuiaHy B /-9 Kiaccax wu3ydaercs ydeOHBIM Kypc
«Anre0Opa», KOTOPHIH BKIIOYACT CJIEAYIONINE OCHOBHBIE pa3leNbl COICPKAHUS:
«Uucnma ¥ BBUHCICHUS», «ANTeOpandecKue BBIPAKCHHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

VY4eOHbIN MIaH Ha U3y4yeHue anredpsl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEACNIO B TEUYCHHE KaXKIOro roja oOydeHus, oOmmii oobeM
yacoB - He meHee 408.

CopeprxaHue yuebHoro kypca (no ronpam obyueHums)

7 Knacc

Yucna u eviuucnenusn

PauunonanbHbie ynciaa

Jpobu OOBIKHOBEHHBIE U JCCATUYHBIC, TIEPEXO] OT OAHOW (HOPMBI 3amuCH
npobert k gapyroiu. IloHsTHe panMOHATBLHOTO 4YHWCJA, 3alHCh, CpPaBHEHUE,
VOOPSAIOYMBAHUE  PAlMOHATBHBIX 4YHCell. ApudpMmeThdeckue ACHCTBUA C
palMOHAILHBIMUA YMClIamMu. PellieHue 3aad U3 peaibHOM MPaKTHKUA Ha 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJIbHBIM IOKa3aTeJIeM: OIpelesieHue, MpeoOpa3oBaHUe
BBIpQKEHUN Ha OCHOBE OMPEACIICHUS, 3aMUCh OOJIBIIUX YUCE.

[IpoteHThI, 3aMKUCh TPOIEHTOB B BUIE APOOH U JpOOM B BUAE MPOIECHTOB.
Tpu OCHOBHBIE 3a]a4M HA POLIEHTHI, PELICHUE 3a/1a4 U3 PEaIbHON IPAKTHKHU.
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[IpumeHeHne TMPU3HAKOB JIEIUMOCTH, pPAa3JOKEHHE Ha MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanbHple  3aBUCMMOCTH, B TOM 4HCIe TmOpsMas ©  oOpaTHas
IPONOPLIMOHAIBHOCTH.

Anzedpauueckue sviparxcenus

IIepemeHHBIE, UHCIOBOE 3HAUYEHUE BBIPAKEHUS € IEpeMEHHOM. JlommycTUMbIe
3HAYEHHUs NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEKy BETUYMHAMH B BUJIE
dopmynel. Berancnenus mo popmynam.

[IpeoOpazoBanne OyKBEHHBIX  BBIPAXKCHUH, TOXICCTBEHHO  PaBHBIE
BBIPDAKEHMsI, MpaBWia MpeoOpa3oBaHHs CYMM M TNPOU3BEACHUI, NpaBHIIa
PacKpbITUSI CKOOOK U MPUBECHUS MOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

OpnHousnensl 1 MHOTOWIeHbl. CTeneHb MHorouseHa. CiioKeHue, BBIYUTaHHe,
YMHOXEHHE MHOrOWIeHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBl M KBagpaT paszHocth. Popmyia pa3sHOCTH KBagpaToB. PasnoxkeHwue
MHOTOYWJICHOB Ha MHOKHUTEJIH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb ypaBHEHHUS, NpaBWia MNpPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JInHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHCIO KOPHEW JMHEWHOIO
YPaBHEHMS, pCEUICHUE JIMHEMHBIX ypaBHEHUH. (COCTaBIIEHHME YpPAaBHEHUU IIO
YCJIOBHIO 3aJ1auu. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPABHEHUM.

JIuHeliHOe ypaBHEHHUE ¢ IByMs NIEPEMEHHBIMH U ero rpaduk. Cucrema aByX
JIVHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHbIMU. PelleHue cucreM ypaBHEHUU
crocoboM mojacTaHOBKU. IIpumepbl pelieHus TEKCTOBBIX 3aJady C  I[OMOILbIO
CHUCTEM YpPaBHEHUU.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Ttoukum Ha mnpsMon. YwucioBble NpOMEXKYTKH. PaccrosHue
MEKly IByMSI TOUKaMH KOOPJAWHATHOW MPSMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abciucca u opArHATa
TOYKHM Ha KOOPJIMHATHOM 1IockocTh. [IpumMepsl rpadukoB, 3aJaHHBIX (POPMYJIaMHU.
Urenue rpaMKoB peaabHbIX 3aBUCUMOCTEM.

[Tousitue ¢ynkmuu. I'paduk ¢ynkmnuu. CpoiictBa (yHkiui. Jluneinas
byuknus, e€ rpaduk. I'paduk Gynkuu y =|X|. ['paduueckoe perreHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPABHEHUM.

8 ki1acc

Yucna u eviuucnenusn

KBagpatueiii xkopenb u3 uymucna. [loHsitue 00 wWpparmoHAILHOM YHCIIC.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANBHBIX ynces. CBolicTBa apuMeTHuyecKux
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K MpeoOpa30BaHUIO YHCIOBBIX BbIPAXKEHHI
Y BBIYMCJIEHUSM. J|eCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ 1eabIM MTOKa3aTesneM u €€ ceoiicTBa. CTaHIapTHas 3alyiCh YUCIA.

Anzeopauueckue sviparxcenus

KBagpaTHblil TpEXuieH; pa3jloKEeHUE KBAJAPATHOTO TpPEXWIEHAa Ha

40



MHOXHUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOWCTBO anreOpanueckoi apoowu.
CnoxxeHue, BbIYMTAHUE, YMHOXKEHHE, JeJCHHE alreOpandeckux JApoOei.
PannonanbHbie BhIpaXKEHUS U UX MTpeoOpa3oBaHue.

Ypasenenusa u nepasencmea

KBampatHoe ypaBHeHue, Qopmynaa KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimne qpoOHO-paOHAIBHBIE YPAaBHEHUS.

['paduueckas uHTEpIIpETAIUS YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHI C JABYyMs MEPEMEHHbIMU. [IpuMepbl pelieHuss CHCTEM
HEJIMHEWHBIX YPABHEHU C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1a4 alreOpanyecKuM CriocoOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEeHCTBO C OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHENHbIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHON EPEMEHHOM.

Dynkyuu

[Tonsatue dynkauu. OO6macTh ONpPEACTICHUS U MHOXKECTBO 3HAYEHUU
¢ynkuuu. CiocoObl 3a1aHus PyHKIUH.

I'padux Pynkuuu. Yrenune cBoicTB QyHkuuu no e€ rpaduky. IIpumepsr
rpa@ukoB (PYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

OYHKIMY, OINHCHIBAIOIINE MPAMYIHO M OOpaTHYIO MPONOPIUOHAIBHBIE

3aBicuMocTH, uX Tpaduknm. ®Oymkmum y = X4, y = x5, y = Vx, y =[xl
I'paduueckoe perieHrne ypaBHEHUN U CUCTEM YpPaBHEHUIA.
9 kaacc

Yucna u eviuucnenusn

JlecTBUTEIbHBIE YHCJIA

PanmonanbpHbie uncia, HpparMoHaIbHBIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHBIC ApoOr. MHOXECTBO NEUCTBUTEIBHBIX YUCEN; JEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIC JeCATHUYHbIC ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHON MIPSMOIL.

CpaBHEeHHE JCUCTBUTENBHBIX 4YHUCEN, apupMETHYeCKue JeUCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

N3mepenusi, npudIMKEeHUsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXKAIOMIETO0 MHUPA, IUTEIHHOCTh MPOIIECCOB B
OKPYXaroUIeM MUpE.

[Ipubnmxk€éHHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPHUOIMKCHHUS.
Oxkpyrnenue yucen. [Ipukuaka v OLleHKa Pe3yIbTaTOB BHIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMeHHOH

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASLIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOASIIIUXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHns ypaBHEHUN TPEThEU U YETBEPTOU
CTENEHEN Pa3I0KEHNEM HA MHOXKUTEIIH.

Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUH.
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Perienue TeKCTOBBIX 3a/1a4 aireOpanyecKUM METOIOM.

CucreMbl ypaBHeHUM

VYpaBHeHue ¢ JByMsI MEPEeMEHHBIMU U ero rpaduk. Pemienue cucteM nByx
JIMHEWHBIX YPABHEHHI C ABYMS IEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHUI,
OTHO U3 KOTOpPBIX JIMHEWHOE, a JApyroe — BTOpOil cremeHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyeckKuM CIIoCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMmeHHOW. KBaapaTHble HEpaBeHCTBaA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

Dynkyuu

KBagpatnunas Qynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopauHaThl
BEPUIMHBI 1apadoJIbl, OCb CAMMETPHUH MapadoJIbI.

I'papuxku  dymxmmii: Yy = ks, y=kx +b, y=ax’ y=ax}
y = Vx, y =|x| u ux cBoiicTBa.

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ CriocoObl 3aJaHUS YUCIOBBIX MOCIEA0BATEIbHOCTEH

[ToHATHE YMCTOBOM MOCIEA0BATEIBHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH
peKyppeHTHOM hopmyIioi u popmyIoi N-ro ujeHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. @opmyasl N-TO YieHa
apu(pMETUYECKON U r€OMETPUUECKOU MPOrpeccuii, CyMMbI IEPBBIX N YIEHOB.

N3o00pakeHre 4ieHOB apu(METHUUECKOW M TeOMETPUYECKOM MpOorpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHAIBHBIM POCT.
CI1oXHbIE TPOLICHTBHI.

MnaHnpyemble npeaMeTHble pe3y/ibTaTbl OCBOEHUS pabouennporpamMmmbl
Kypca (no rogam obyueHus)

OcBoeHne ydeOHOTO Kypca «AnredOpa» Ha ypPOBHE OCHOBHOTO OOIIETo
O6pa3OBaHI/I$I JOJI2KHO O6eCHe‘lI/IBaTB JOCTHIKCHUC CJ'ICI[YIOHII/IX MMpCaAMCTHBIX
O6pa3OBaTeJ'II>HBIX pGSYJ'IBTaTOBZ

7 KJIace

Yucna u eviuucienHus

BBIHOJIHHTB, coycrada YCTHBIG N IIMCBMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘IeCKI/Ie
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JNEUCTBUA C PALIMOHAIIBHBIMU YUCIIAMU.

HaxonuTh 3HayeHUs YMCIOBBIX BBIPAXKEHUH; MPUMEHSITh Pa3HOOOpa3HbIE
CHOCcO0bI U MPUEMBI BBIYHUCICHUS 3HAUEHUN IPOOHBIX BBIPAKEHUH, COJEpIKalUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTh OT OHOM (POPMBI 3aIIUCH YMCEN K APYrou (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECSITUYHYIO IPOOB).

CpaBHHBAaTh M YIOPSA0YMBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh YKca.

BpImONMHAT DPUKUAKY W OLEHKY pe3ysibTaTa BBIYUCICHUN, OLEHKY
3HAYEHUMN YUCIIOBBIX BBIPAKECHUU.

BBINOMHATH IEUCTBUSA CO CTENEHIMU C HATyPAJIBbHBIMU MOKA3aTEISIMU.

[IpruMeHsATP NOpHU3HAKKM  JEIMMOCTH, PA3JIOKEHHE HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

Pemare npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPONOPLMOHAIBHOCTBIO BEJIMYMH, [POLEHTAMHU; WHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 3a4a4y ¢ y4ETOM OIPAaHMYEHHUH, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonb3oBaTh aireOpanyecKkyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxomuTts 3HaueHUs OyKBEHHBIX BBIPRXKEHUW NpPU 33JaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinmonHsATe  mpeoOpa3oBaHUs  LENOrO  BBIPAXEHUS B~ MHOTOYJICH
PUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BpINONHATE YMHOXEHME OJHOYICHA HAa MHOIOYWIEH M MHOIOWIEHAa Ha
MHOT'OWJIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCymIeCTBIATh PA3JIOKEHHE MHOTOYJIEHOB HAa MHOXHUTEIN C IOMOLIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraeMblx,
npuMeHeHus (POpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHaTh peoOpa3zoBaHMsT MHOTOWIECHOB JIJIsl PELIEHUS Pa3IMYHbIX 3a]a4
13 MAaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATTbHON IPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHENM C HATYyPaJbHBIMM IOKA3aTEISIMU U1
npeoOpa3oBaHUsl BRIPAKCHUH.

Ypasnenua u nepasencmea

Pemate nuHelHblE ypaBHEHUsI C OJAHOM IIEPEMEHHOM, NPUMEHsS INPABUJIA
Nepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIIBHOMY emy. [IpoBepATs, ABnseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsATh rpaguueckue METOAbl IPHU PEUICHUH JIMHEWHBIX YpaBHEHUU U
UX CUCTEM.

[lonGupats mpuMepsl Map YHUCEN, SBISIOUIMXCA PELICHUEM JMHEHHOTO
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JTUHEHHOrO ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; TOJb3YACh T'paUKOM, MPUBOAUTH MPUMEPHI PELICHHUS
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YpaBHEHHUS.

Pemars crucrembl AByX JMHEHWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMM, B
TOM YHCJIE TpaUUYECKU.

CocTaBisATh M pelaTh JIMHEHMHOE YpaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUH 10 YCIOBUIO 3a/auyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJIyYE€HHBIN PE3yJIbTaT.

Koopounamot u cpagpuxu. @ynkuyuu

N300paxxaTb Ha KOOPAWMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHUE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI; 3allMCHIBATh YHCIIOBBIC
IPOMEXYTKU Ha aJIreOpandeckoM SI3bIKE.

OtMeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IIO 33JJaHHBIM KOOPJMHATaM;
CTPOUTH TpaPUKH TUHSHHBIX PyHKINH. CTpouTh rpaduk GyHKiuu y =|X|.

OnucelBaTh ¢ TIOMOIIbIO (PYHKIMM M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PACCTOSHUE; LIEHA, KOJUYECTBO, CTOUMOCTH;
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonute 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii cnocod MPEeACTABICHHUS U aHaidu3a MHGOpPMALHHY;
U3BJIEKATh U MHTEPIIPETUPOBATh MH(POpMALUIO U3 TPaMKOB pEAIbHBIX POLIECCOB
Y 3aBUCHUMOCTEM.

8 ki1acc

Yucna u éviuucnenus

Hcrnonp30BaTh HayaldbHBIE NPEICTABICHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
qucell Il CPAaBHEHUS, OKPYTJICHUS U BBIYUCICHUN; N300paxaTh JEHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOU IIPSIMOU.

[IpuMeHATh TOHATHE apU(PMETHYECKOrO KBAJIPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONb3YS NPH HEOOXOJUMOCTH KaJIbKYJSTOP; BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIlUX KBaJgpaTHble KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh 3anucy OONBIIMX W MaJIbIX YHUCEN C TMOMOUIBIO JI€CSITHYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasriceHus

[IpuMeHATh TOHSTHE CTENEHM C UeNbIM IO0Ka3aTelieM, BBINOIHITh
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAIIMX CTEIIEHU C LEIbIM MTOKa3aTeJIeM.

BhbInonHATE TOXKIECTBEHHBIE MPEOOpa3OBaHusl pallMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI JCHCTBUI HaJ MHOTOWICHAMHU U alreOpandyecKUMHU JPOOsIMH.

PacxitanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKUTEIIHU.

[TpumensTh npeoOpa3zoBaHUsl BBIPAKEHUH AJI pEIIeHUs Pa3IMYHbIX 3a7ad
13 MAaTEMaTHKHU, CMEXHBIX IPEIMETOB, U3 PEAIBHON IPAKTUKH.

Ypasnenua u nepasencmea

PemaTe nuHelHbIe, KBaJpaTHbIE YpPaBHEHUS W PAllMOHAJIbHBIE YpaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTE IPOCTENILINE UCCIIEAOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHMUM, B
TOM YMCJIE C IPUMEHEHHUEM IrpapUuecKUX NPEeACTaBICHUH (yCTaHAaBINBATh, UMEET
JIM YpaBHEHHE WUJIM CUCTEMA YPaBHEHUI PELICHHUs, ECIIU UMEET, TO CKOJIBKO, U TIp.).
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[TepexoauTh OT clIOBeCHOM (OPMYJIMPOBKH 3ajadu K €€ anreOpandyecKou
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHSITh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLCHKU,

pelIaTh JTMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI; JaBaTh
rpaUYecKyr0 HWJUTIOCTPAIIMI0 MHOXKECTBA PEIICHWN HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynukyuu

[ToHuMaTh ¥ KCMONB30BaTh (PYHKIIMOHAIbHBIC TOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYECHUS); OMpPENesATh 3HaueHUWE (PYHKIUU MO 3HAYEHUIO
apryMeHTa; ONpeaessTh CBOMCTBA GYHKIUU 110 €€ TpaduKy.

CTpouTh TpadHKK 3IeMEHTapHBIX QYHKIMIA Buga ¥ = X2, ¥y = X3,y = Vx|
y=|X|; onrchIBaTh CBOMCTBA YNCIIOBOM (QYHKIMHU TI0 €€ rpaduKy.

9 kiace

Yucna u eviuucnenusn

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

Breinmonuate apudmernyeckue JIEUCTBUS C PalMOHAIBHBIMU UYWCIIAMU,
coyeTas YCTHbIE M TNHUCbMEHHBIE TPHUEMBI, BBINOJHITH BBIYHACICHUSA C
MppalroOHaIbHBIMU YUCIIAMH.

Haxonute 3HaueHus cCreneHed C LEIbIMUA IIOKA3aTesIMU U KOPHEW;
BBIUNCIISITH 3HAYEHHUS YUCIIOBBIX BBIPAKECHUN.

OKpyIJisiTh I€MCTBUTENIbHBIC YHCIA, BBIIOJHATH MPHUKUIKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

Ypaenenua u nepagencmea

Pemate nuHElHBIE W KBAaJpATHBIE YPABHEHHUS, YPAaBHEHUSI, CBOJISIIUECS K
HUM, IPOCTEHIIIHE TPOOHO-PAIIMOHATIFHBIE YPABHEHUSI.

Pematp cucreMbl AByX JIMHEHMHBIX YPABHEHUW C ABYMsI MEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauM anreOpauvdecKuM CHOCOOOM €  TOMOIIBIO
COCTAaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBoauThE MpOCTENIINE UCCIIEIOBAHUS YPABHEHN U CUCTEM YPaBHEHUM, B
TOM YHUCJI€ C MPUMEHEHHEM IpapUUEeCKUX MPEACTaBICHUN (YCTaHABIMBATh, UMEET
JI1 ypaBHEHUE WM CUCTEMA YPaBHEHHM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHeHbIE HEPABEHCTBA, KBaJAPAaTHBIE HEPABEHCTBA;, H300pa)kaTh
pEIlICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMbl JTMHEHMHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM NMPSMOM, 3alMChIBATH PEIIEHNE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33/1a4.

Dyukyuu

Pacno3naBath (pyHKIIMY M3yUeHHBIX BUJIOB. [I0Ka3pIBaTh CXeMaTHUECKU
pAacIoJIOKEHUE Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB QyHKIMiA Buaa: Y = KX,y

=kx + b,y = ax®,y = ax®,y = Vx, y=|X| B 3aBHCUMOCTH OT 3HAUYCHHUIL
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KO2(P(pUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (YYHKITUH.

Ctpouth U M300paxaTb CXEeMATUYECKU TpapUKu KBAIPATUIHBIX (DYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIIUH O UX Tpadukam.

Pacnio3naBaTh KBajgpaTHuHyI0 GYHKIHIO 110 opMyIie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIMNA U3 peaTbHOMN KU3HU, PUZUKHU, TEOMETPUH.

Apugmemuueckan u ceomempuueckan npozpeccuu

Pacrio3naBaTh apuMeTHYECKyl0 M TEOMETPUYECKYIO MPOTPECCUU TMpH
Pa3HbIX CIOCO0AX 3a/IaHuUs.

BoInonHAT,  BBIYMCIIEHUS C HKCIOJIb30BaHHEM ¢GopMyl N-TO  djieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakaTh YjieHBl MOCIEAOBATEIIbBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IOCJIEAOBATEILHOCTSIMU, B TOM
YHUCJIE 33/1a4u U3 PeaIbHOM JKM3HU (C UCIOJIB30BAHUEM KAJIbKYJISATOPA, U(PPOBBIX
TEXHOJIOTHH).

10 kace

Yucna u eviuucienus

BrimonHsATe, coueTas YCTHbIE M NHCHMEHHBIE TPUEMBI, apuPMETHUIECKHE
JCUCTBHS C pallMOHATBHBIMU YHUCIAMH.

HaxoauTh 3Ha4YeHHWS] YHMCIOBBIX BBIPAKEHUH; MPUMEHITh Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYCHUN JPOOHBIX BBIPAKECHHM, COAEpPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[Tepexon ot ogHOM (HOpPMBI 3aITUCH YUCET K APYTroi (TpeoOpa3oBbIBaHNE
JECATUYHOU TPOOH B OOBIKHOBEHHYIO, 0OBIKHOBEHHOM B JIECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOB).

OKpyrJsTh Yncna.

[IpumeHATh TOHATHE apUPMETHUECKOTO KBAIPATHOTO KOPHS; HAXOIUTh
KBa/IpaTHbIE KOPHU, UCIIOJIB3Ys] MPU HEOOXOAMMOCTH KaJIbKYJSATOP; BBIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJpAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEMN.

BhITIONHATH IEWCTBHSI CO CTEMEHSIMHU C HATypaIbHBIMH MOKA3aTEIISIMHU.

PemaTe mpakTUKO-OPHUEHTHPOBAHHBIE 3aJlay, CBA3AaHHBIE C OTHOIICHHUEM
BEJIMYMH, MPOMOPIIMOHAIBHOCTHIO BEJIMYUH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pEe3yNbTaThl PEIICHUs 3a7ad ¢ YY4ETOM OTPAaHWUYCHHUH, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

Ypasnenus u nepagencmea

Pemate nvHElHbIE ypaBHEHUs C OJHOM MEPEMEHHOM, NMPUMEHSS IPaABUIIA
nepexo/ia OT UCXOAHOTO YPaBHEHUS K PABHOCUIBHOMY €My

Pemars cucremsl NByX JIMHEMHBIX YpPaBHEHHUW C ABYMs IIEPEMEHHBIMM, B
TOM 4HuCIie TpahUIecKH.

Pemats kBajpaTHBIC YpaBHEHUS M pallOHATbHBIC YPAaBHEHUS, CBOISIITHECS
K HAM, CUCTEMBI JIBYX YPAaBHCHHH C JBYMS TIEPECMEHHBIMH.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHMSI, OLEHKH;
peniaTh JIMHEWHbIE HEPaBEHCTBA C OJIHOM NMEPEMEHHOM U UX CUCTEMBI; 1aBaTh
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rpadUyecKyr0 WIIOCTPALMI0 MHOXECTBA pPEIICHUH HEPaBEHCTBA, CUCTEMBbI
HEPABEHCTB.

Dynkyuu

Pacrio3naBate pyHKIMU HM3ydeHHBIX BUAOB. [loKa3pIBaTh cxeMaTHUECKU
pacmojoXeHne Ha KOOPJMHATHOM TIOCKOCTH IpadukoB QyHKIMH BUAA:

y=k,y=kx+b y=ax+bx+cy=ady=ady =Vx Y=L B
3aBHCHMOCTH OT 3HaU€HUH KO3(PPHUIIMEHTOB; OMMUCHIBATH CBOMCTBA (DYHKIIHIA.

Apugmemuueckas u ceomempuueckan npozpeccuu

BoImonHAT,  BBIYMCIEHUS C HKCIOJIb30BaHHEM GopMyl N-TO  dieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeCcCHii, CyMMBI MIEPBHIX N UJICHOB.

N300paxaTh 4YJ€HBl MOCIEAOBATEIIBHOCTH TOYKAaMU Ha KOOPJIWHATHOMN
IUIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YUCIIOBBIMHU IIOCJIEI0BATEIBHOCTSIMHU, B TOM
quCclie 337a4d U3 peaibHON JKU3HU (C MCIIOJIb30BAHUEM KaJIBKYJISTOPA, HU(PPOBBIX
TEXHOJIOTHH).
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TeMmaTuueckoe nJiaHMpoBaHue yuebHoro kypca (no rogam obyueHms)

7 kaacc (He menee 102 4)

Ha3Banue
pasaeina (TemMbl)
(4HCI10 YacoB)

OcHoBHoOe cofepsKaHue

OcHOBHbBIE BHUABbI JCATCJIBbHOCTH oﬁyqaloumxca

Yuciaa u
BBLIYMCJICHH .

PannonajanHbI
€ Ynciaa

(25 u)

[lonsTue pPaLMOHAIILHOIO

quCIIa. Apudmernueckue
NeicTBUS ¢ paliMOHAIbHBIMU
YMCITaMH. CpaBHenue,
YIOpSAOYNBAHUE

palOHAJIbHbIX YU CCII.

CreneHb C  HaTypaJlbHbIM

IIOKa3aTCJICM.

Perenrie OCHOBHBIX 3aj1a4 Ha

poou, MIPOLIEHTHI u3
peabHOM MPAKTUKH.
[Ipu3Haku JEITMMOCTH,

Pa3JIOKEHUSI HAa MHOXHUTENH
HaTypaJIbHbIX YNCEI.

PeannHbie 3aBHCHUMOCTH.
[Ipsimas u oOpartHas
[MPONOPLIMOHATIBHOCTH

CucTeMaTH3UPOBATH U 000ramIaTh 3HAHUSI 00 OOBIKHOBCHHBIX U JACCATUYHBIX IPOOSX.

CpaBHUBATHL M YNOPSA0YMBATHL [po0HM, mpeoOpa3oBbiBas MpPU HEOOXOAUMOCTH
NEeCSITHYHBIC APOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTU B

0ECKOHEUHYIO IECATUUHYIO JPOOb.

I[IpuMeHsITH pa3HooOpa3Hbie COCOObI U NMPUEMBI BbIYMCJIEHHUSI 3HAYEHUI IPOOHBIX
BBIpa)KeHHﬁ, COZACPpIKAIINX OOBIKHOBEHHBIE U JCCATUYHBIC I[pOGI/II 3aMCHATL IIpU
HEOOXOIMMOCTH JECSATHYHYIO JIPOOh OOBIKHOBEHHOW W OOBIKHOBCHHYIO JCCSATUYHOM,
dbopwme, yao0HOM ISt
peoOpa3oBbIBATH IPOOHBIC BHIPAKECHHS HA YMHOXKEHUE U JIEJICHUE JIECATUYHBIX ApoOeit

[IPUBOJUTh  BBIPAXKEHUE K Hauboee BBIYMCIICHH,

K JIEMCTBUAM C IIEIBIMHU YUCIIAMU.

[IpuBoANTHL YMcI0BbIe U OyKBEHHbIE IPUMEPbI CTEIICHU C HaTypalbHbIM IIOKA3aTelIeM,
00BSICHAS 3HAUEHUS OCHOBAHMS CTENEHU M TOKa3aTels CTENEHH, HaXOAWUTh 3HAYCHMS
crerneHell Buaa a" (& — J000€e palmoHaTbHOE YUCII0, N — HATYPaIbHOE YHCIIO).

[MoHMMATH CMBICIT 3aITUCH OOJIBIIIMX YHCEI C TTOMOIIBIO IECATUYHBIX APOOEH U cTeneHen
yricna 10, npuMeHSITh UX B PEabHBIX CUTYaIUIX.

HpI/IMeHﬂTb MPU3HAKH ACTITUMOCTH, PA3JIOKCHHA HAa MHOKHUTCIIN HATYPAJIbHBIX YHUCCII.

PemiaTh 3a1a4u Ha 4acTH, MPOLIEHTHI, IPONOPIIMHU, HA HAXOKJEHHE IPoOH (TIPOLIEHTa) OT
BEJIMYMHBI U BEJIMYMHBI 1O €€ Jpobu (MpoleHrty), Ipobu (MpoleHTa), KOTOPBIH

COCTABJISIET OJJHA BeNMYMHA OT Apyroi. IIpuBoauTs, pa3douparh, OLEHUBATH Pa3IU4HbIC
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pELICHU, 3alIUCU PEILICHUI TEKCTOBBIX 3aa4.

PacniozHaBaTh U 00BSICHATH, ONUPASICh HA ONPEAEICHUS, IPSAMO IIPONOPLUOHAIBHBIE U
00paTHO MPONOPLHUOHATIBHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMYU; NPUBOJAUTH NMPHMeEPbI
ATUX 3aBUCUMOCTEH U3 peasibHOro MUpPA, U3 APYrux y4eOHBIX MPEIMETOB.

Pemiath TpaKTUKO-OPHEHTHUPOBAHHbIC 3a/aud Ha JpOOH, MPOLEHTHI, MNPIMYI0 H
00paTHYIO MPOMOPLHUOHATIEHOCTH, TPOIOPIIUU

Auredpanyeckn
€ BbIpaKeHHs

(27 v)

bykBeHHBIE BBIPAKCHMUS.
Ilepemennble.  JlomycTumeie
3HAYCHUS MEPEMEHHBIX.
DopmyJIbL.

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPXKEHU,
CKOOOK u

PacKphITHE
[IPHUBEICHHE
[HOAOOHBIX CJIaracMbIX.

CBoiicTBa CTCIICHU C

HATYpaJIbHbIM IIOKA3aTCJICM.

MHOTO4JIECHBI. Cnoxenue,
BBIYMTAHUE, YMHOKEHUE
MHOTOYJICHOB. DopmyIIbl
COKpAILlEHHOIO  YMHOXEHHSL.

PazioxeHrne MHOTOWIEHOB HA
MHOXHUTCIIN

OBJajners anredOpanvdeckoil TEPMUHOJIOTHEN M CHMBOJIMKOH, MPUMEHSITH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuara.

Haxoauth 3HaueHus OyKBEHHBIX BBIPQKCHHM TMpU 3aJaHHBIX 3HAYCHUAX OYKB;
BBITIOJIHSITH BBIUMCIICHUS 110 (hOpMyIam.

BbInoJHATH Hp606pa3OBaHI/I${ OeJI0oro BbIPpaXCHHUA B MHOI'OYWICH IMIPUBCACHHUCM

MOTIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINOJHATL YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
NpUMeHSITh (OPMYIIBI KBaJIpaTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcyuiecTBAATH Pa3I0KEHNE MHOTOWICHOB HA MHOXHUTEH MyTEM BBIHECEHHUS 32 CKOOKHU
oO11ero (hopmyIibI bopmyn

COKPAILLIEHHOTO YMHOXKEHUS.

MHOXUTECIIA, MMPUMCHCHUA pasHoOCTU KBaaApaTos,

HpI/IMeHﬂTB npe06pasoBaHHe MHOI'OYJICHOB [JIsI PCHICHUSA PAa3JIMYHBIX 3ada4 U3
MAaTCMAaTUKH, CMCKHBIX MIPEIMETOB, U3 peanLHoﬁ IMPAKTUKH.

3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU
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YpaBHeHus

1 HEPABEHCTBA
(20 u)

YpaBHEHHE, IpaBuiIa
npeoOpa3oBaHusl ypaBHEHMUS,

PaBHOCUJILHOCTb YPaBHEHUH.

JIuneiliHoe  ypaBHEHuHE c
OJHON NEPEMEHHOM, pelIeHre
JTMHEMHBIX YpaBHEHHUI.
Pemenne 3agad4 ¢ IOMOLIBIO

YpPaBHEHUU.

JluneliHoe  ypaBHeHHE ¢

JABYMSA TICPEMCHHBIMU U €TI0

rpapuk.  Cucrema  JIBYX
JIMHENHBIX  yYpaBHEHUM €
TIBYMSI MIEPEMEHHBIMH.

Perienue cucTeM ypaBHEHUA
criocoOOM  TOJICTAHOBKU U
CIIOCOOOM CJIOKEHUS

PemiaTe MHENHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NMPUMEHss NpaBuJia nepexoja or
MCXO/IHOTO YpaBHEHHMs K PpaBHOCHIbHOMY eMmy Oojee mnpoctoro Buia. IIpoBepsiTs,
SBJIICTCS JIN KOHKPETHOE YHMCIIO KOPHEM YPAaBHEHHS.

IlonOupars nmpuMepsl Iap 4KCEN, SBIAIOLIUXCS PELIEHUEM JIMHEMHOIO YpaBHEHMS C
nBymMsi miepeMeHHbIMH. CTpPOMTH B KOOPAMHATHOM IUIOCKOCTH TpaduK JIUHEHHOTOo
YpaBHEHUS C JBYMS IE€PEMEHHBIMH; MOJb3YSICh TpapuKoOM, NPUBOAUTH MPUMeEPHI
pEIlIEeHUs] YPaBHEHUS.

Haxoauth pemeHue CUCTEMBI IBYX JIMHEHHBIX ypaBHCHI/II‘/'I C ABYMs IICPEMCHHBIMMU.

CocTaBisgTh H pemiatb YpaBHCHUEC WM CUCTEMY ypaBHCHPII;'I o YycCJOBUIO 3aJadvu,
HHTCPIIPCTHUPOBATL B COOTBCTCTBHH C KOHTCKCTOM 3a/la4un HOHy‘ICHHHﬁ pe3yiabTar

KoopauHars! u
rpaguxu.

Koopnunara TOYKH Ha

IPSIMO. Yucnossie

MPOMEXYTKH. Paccrosinne

N300paxkaTh Ha KOOPAWHATHOM MNPSAMON TOYKHM, COOTBETCTBYIOIIHE

KOOpJAuHaTaM, JIyul, OTPEC3KH, HUHTCPBAJIbI, 3alIMChIBATh UX HaA anre6pa1/1quK0M SA3BIKE.

3aJaHHBIM
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DOyukuuu (24 v)

MEKTY JBYMSI TOYKaMU

KOOPJMHATHOM MPSIMOHA.

[IpssMoyronbHas cucrema
KOOPAMHAT HAa IUIOCKOCTH.
[ Ipumepsl rpauKoB,
3aJlaHHBIX bopmynamu.

Utenue rpaduKoB pearbHBIX
3aBHCHUMOCTEN.

[lonstue @ynkuuu. ['padux

GbyHKIIH. CBolicTBa
(GyHKIHH. Jluneitnas
GbyHKIHSA. [Toctpoenue

rpadyka TUHEHHON (QYHKIUH.
['paduk byukiwmu y = [X|.

OTMeyaTh B KOOPAMHATHON IMJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIWHATAM; CTPOUTH
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3alaHHBIX (OPMYJIaMH, B TOM YHCIIE C ITOMOIIBIO
U (PPOBBIX JTAOOPATOPHIA.

[IpumeHsiTh, HM3y4YaTh NpPeHMYILIeCTBA, MHTEPNPeTHPOBATH TpaduvecKuili crnocod
[Ipe/ICTAaBJICHMS U aHAIN3a Pa3HOOOPa3HON KU3HEHHOU HH(OpMAaLIUK.

OcBauBaTh noHATHE QYHKIMH, OBJIaIeBaTh PYHKIIMOHATHHONW TEPMUHOIOTHEH.

PacnosnaBath auHelHy0 QyHKIHIO Y = KX + b, onuchIBaTh €€ CBOMCTBA B 3aBHCUMOCTH
oT 3HaueHuit Koadduirento K u b.

Crpourth rpadukm juHelHOW (yHKUUH, QyHKIHUY = [X|.

Hcnoab3oBath Hu(pPoOBbIe pecypebl Al MOCTPOCHUS rpa@uKoB GYHKIMN U HU3ydeHUS
X CBOMCTB. [IpMBOIUTH MpUMEPHI JTUHEHHBIX 3aBUCUMOCTEH B pealbHBIX IMpolieccax U
SIBIICHUSTX

IloBTOpPEHME M
00oomenue (6 1)

[loBTOpeHue OCHOBHBIX
MMOHSATUN U METOJIOB Kypca 7

Kacca, 0000IIeHHEe 3HAHUH

BbiOupars, NpPUMEHATH OLECHHMBATH CIOCOOBI
peoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUH.

CpaBHCHHUA YHCCII, BBI‘-II/ICJ'IGHI/II\/’I,

OcCyliecTBAATh CAMOKOHTPOJIb BBIITOJIHAEMBIX IEHCTBUM U CAMOIIPOBEPKY PE3YJIbTATA
BBIUMCIICHUH, TpeoOpa3oBaHui, TOCTPOEHUI.

Pemiath 3aa4u U3 peAIbHON KU3HM, NPUMEHATh MaTeMAaTHYeCKUe 3HAHUSA UL
penieHus 3a1a4d U3 Ipyrux NpeIMeToB.

PemaTth TeKCTOBBIE 3ajla4ui, CpPABHUBATD, Bblﬁ]/lpaTl) Cnocoobl pemiCHuA 3a1a4n
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8 kiacc (He meHee 102 u)

HasBanmue
pa3neJa (TeMbl)

Kypca (4ucjio

OcHOBHOe coep:kaHue

OcHOBHBIE BBl 1€ATEJBHOCTH 00Yy4arouuxcs

CpaBHeHHE JEHCTBUTEIBHBIX
qrcel. Apudmernaeckuit

KBaJPATHBIN KOPEHB.

= a
apudMeTHIecKux
KOpHEH.
YHUCIIOBBIX
cozepKalmx
KBaJpAaTHbIC KOPHU

VpaBHeHWE BHIA X’
CaoiicTBa
KBaJPaTHBIX
[IpeoOpa3oBanue
BBIPAKCHMUI,

4acoB)
Uuciaa n [Keagparupiii  xopeHb — u3 |[@OPMYJIHMPOBATH ONpeNeIeHHe KBAJAPaTHOIO KOPHS W3 4HCIa, apupMETHUYECKOrO
BbIYUCJIECHHS. qrcia. [Tonsitue 00 [KBaJpPaTHOIO KOPHSI.
KBaaparubie UpPALMOHAILHOM quce.
IIpUMEHSITH OIEPALUIO U3BICUEHHs KBAIPATHOTO KOPHS M3 YHCIIA, HCIOJb3Ysl IPH
KOpPHH JlecATUUHBIE  TPUOIMKEHUS
HEOOXOUMOCTH KAJIBKYJIATOP.
(15 MppaLMOHAIbHEIX qucen.
q .
JlericTBUTEIIbHBIC HUCTA. | OnenuBaTh KBaApATHBIE KOPHHU LEIBIMU YUCIAMHE M IECATUYIHBIMU IPOOSMU.

CpaBHUBATB U YHOPS/A0YMBAThH PALlMOHAIILHBIE U UPPALlMOHAIbHBIC YHCIIA, 3alICAHHbIE
C TIOMOIIBIO KBAIPaTHBIX KOPHEH.

Hcciie1oBaTh ypaBHEHHE X2 = @, HAXOAUTh TOUHbIE U TIPHOIMKEHHBIE KOPHU MpH a > 0.

HUccaenoBarh CBOMCTBA KBaAPATHBIX KOpHCfI, IMPOBOJSI YHUCJIIOBBIC SKCIICPUMCHTHI C
HCIIOJIb3OBAHUCM KAJILKYJIATOPA (KOMHBI—OTepa).

Jloka3bIBaTh CBOMCTBA apu(pMETUYECKUX KBAJPAaTHBIX KOPHEH; MPUMEHATh UX IS
npeoOpa3oBaHus BbIPAKEHHH.

BepinoiHATL mpeo0pa3oBaHMs  BBIPAKEHUM, COAEpPIKAIIUX

BBIpa)KaTL MNEPCMCHHBIC U3 TCOMCTPUUCCKHUX U (I)I/I3I/I‘-ICCKI/IX (I)OpMyJ'I.

KBaJ[paTHbIE  KOPHH.

BolunciasTh 3HAYEHUS BBIpa)KeHHﬁ, COACPIKAINX KBAAPATHBIC KOPHU, UCITIOJIB3YS ITPU
HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
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Hcnmob30BaTh B XOJC pCHICHHUA 3aaa4 3JICMCHTAPHBIC MPCACTABJIICHN A, CBA3aHHBIC C
HpI/I6J'II/I}KéHHBIMI/I 3HAYCHUSAMU BCIIMYHH.

3HAKOMHUTBHCS C I/ICTOpl/Ieﬁ Pa3BUTHA MATCMATUKU

Yuciaa u | Crenenpb c ensM [PopMYJIMpPOBATH ONpe/IesieHre CTENEHHU C LEIbIM TOKa3aTelleM.
BLIYMCJICHHS. [IOKa3aTeNIEM.
Crenenn IIpeacTaBJIATh 3aIMCh OOJBIINX U MAJIBIX YUCE B CTAHIAPTHOM BHJIE.
CrangapTHas 3aluCh YUCIa.
. — CpaBHHBATH YKCIIA ¥ BEIMYUHBI, 3aIIMCAHHBIE C UCTIOJb30BanueM crenenu 10.
HoKA3ATedeM Pazmepnl 00BEKTOB -
okpyxaiomero  mupa (o ACTO/Ib30BATE 3AMNUCH HHCEN B CTARZAPTHOM BHIE JULT BEIPDKCHIT PAsMepoB 00BEKTOB,
(7 v) SleMeHTApHBIX  wacTu o [MITE/BHOCTH MPOLECCOB B OKPYIKAIOLIEM MHPE.
KOCMIIECKNX OOBEKTOB), |PopMyAMpoOBaTh, 3aMHCHLIBATE B CHMBOJIHYECKOH (OpMe U HJLIIOCTPHPOBATH
AJTHATCIBHOCTD MPOUCCCOB B InpymepamMu CBOWCTBA CTEIIEHH C LIENIBIM OKA3aTENIEM.
OKPYKAIOIIEM MHPE.
[IpumeHATH cBOMCTBA CTENIEHU AJIs IpeoOpa30BaHUsl BbIPAKEHUH, COJIEPIKALIUX CTEIIEHU
CrolicTBa CTENICHM C LEMBIM |, \eniiv rokasaTesteM.
rokasaresem
BbINOJIHATE AECTBHS C YMCIIAMHM, 3alIMCAHHBIMA B CTAHIAPTHOM BHjIE (YMHOKEHHE,
JlelieHre, BO3BEICHUE B CTEICHD)
Auredpanueckue |KBaaparHbIii TpéxwieH. [Pacmo3HaBaTh KBAJPATHBINA TPEXUIEH, YCTAHABIMBATH BO3MOKHOCT €TI0 PA3JIOKEHHs Ha
BLIPAKEH NS, Paznoxenne KBAJPATHOTO |[MHOMKUTEIIH.
TPEXUIIEHA HA MHOKHMTENH
KBaaparHbIii PackyiaibiBaTh HA MHOMKHTEIM KBAJPATHBIA TPEXWIEH C HEOTPUIIATEIbHBIM
TPEXUIIEH JIUCKPUMUHAHTOM
(59)
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Adaredopandeckn |AnreOpanueckas Ipo0b. (3amMchIBATH AJIreOpanvyecKue BhIPaKEHUsI.
€ BbIpaKeHHSI. Jlonyctumble 3HAYCHUS
Haxoauthb 0651acTh OIpeielieHHs paliiOHATbHOTO BBIPAKECHHUS.
[EPEeMEHHBIX, BXOJISIIIUX B
AJiredpanyecka 6 CCKIIe o
i APOGH QITCOPANTICCKUC  BBIPLKCHUS. 'BriyjoiusiTh 4MCIOBBIE NMOJACTAHOBKY M BBIYHCIATH 3HAUYCHUE APOOM, B TOM YHUCIE C
OcHoBHOE CBOHCTBO |16 nompi0 KaTbKYIATOPA.
(15 u) anreOpanyeckon Ipodu. ) )
CoxkparieHue apooei. @opMyJIMPOBATh OCHOBHOE CBOWCTBO alreOpandeckod ApoOW W MPUMEHSTHh €ro s
npeoOpa3oBaHus IPOOEii.
CroKeHHE, BBIUHMTAHUE,
YMHOXKEHHE ¥ JeleHue |[BBINOJIHATDH JedcTBUs ¢ anreOpanyeckumu npodsamu. [Ipumensats npeobpasoBanus
aﬂre6pal/lquKHX ﬂpoﬁef/j- BI)Ipa)KeHI/H\/JI JUIsL peIICHM 3a1a4.
[IpeoOpa3oBaHue BhIPAKEHUH,
Boipaxath nepemeHnble u3 Gopmyn (PpU3NUECKHX, TEOMETPHUUECKUX, OMUCHIBAOIINX
coJIeprKalIiX anredpanveckue
OBITOBBIE CUTYAIIHH)
npoou
YpaBHeHust KBanpaTtHoe ypaBHeHUe. |Pacmo3dHaBaTh KBaJIpaTHBIC YPABHCHHS.
Henonuoe KBaJIpaTHOE 3 .
. . |3amucbiBaTh (OPMYJY KOpPHEH KBaIpaTHOTO aBHEHUS;, pelmaTh KBaJpaTHbIE
1 HEPABEHCTBA. oy apHenne. DopMyna KopHeit (opmy.ry p p yp > P Ap
ABHEHHUSs] — TIOJIHBIC U HETIOJHBIC.
KBaapaTabic KBaJIPATHOTO YpaBHEHHUS. M
YPABHEHHUS . .
Teopema Buera. [IpoBoauTH NMpocTeiilue uccjie0BaAHNs KBAJPAaTHBIX ypaBHEHUH.
(15) Pemenue YpaBHEHUH,

CBOZSIIIMXCSL K KBaJPATHBIM.
[Tpocreiimme IpoOHO-
palOHAIBHBIC YPaBHEHUSL.

Penrenne TEKCTOBEIX 3a7a4 C
ITOMOIIIBIO KBallpaTHBIX

ypaBHEHUN

Pemath ypaBHeHuUsi, CBOJSIIMECS K KBaJApPaTHBIM, C MIOMOIIBIO NpeoOpa3oBaHUi 1
3aMEHON ITEPEMEHHOM.

Habnrogats W aHAIM3UPOBATBL CBSI3b  MEXAY KOpPHAMH U KO3puIMEeHTaMu

KBaJ[paTHOI'O YPAaBHEHUS.

®opmyamnpoBatrh TeopeMmy Buera, a Taxke oOpaTHYIO TeopeMy, NPUMEHSTh  ITH

TCOPEMBI IJId PCHICHUA 3a/1a4.

Pemath TeKCTOBBIE 3aJa4d aNTeOpanyecKUM CIIOCOOOM: TMEPEeXOJUTh OT CIIOBECHOMU
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(bopMyYITMPOBKH yCIOBUS 33Jau K adredpandeckoil MOAEIH IMyTEM COCTABICHHS
YpaBHEHHUS;, pelllaTh COCTABICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATh PE3YIIbTaT.

3HAKOMHTBCSI ¢ HCTOPHE Pa3BUTHSI alTeOpbI

YpaBHeHMsI

U  HepPaBeHCTBA.
CucreMbl

YPaBHEHUi

(13 u)

JInneiinoe

IBYMSI
rpaduK, MpPUMEPHl PEIICHHS

ypaBHEHUE
MIepeMEHHbBIMH,

C
€ro

YpPaBHEHUU B LIEJIBIX YHCIIAX.

Pemenne CUCTEM

JBYX

TMHEHHBIX C

IBYMSI
[IpuMmepsl pelIeHHusT CUCTEM
c

YpaBHEHUI
IIEPEMEHHBIMH.

HEJIMHEHHBIX YPaBHEHUU
IBYMsI IIEPEMEHHBIMU.

['paduueckas MHTEpHpeTaLUs

ypaBHEHUS c JIBYMSI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHU I c JBYMsI
[IEPEMEHHBIMU.

Pemenrie TEKCTOBBIX 3ajad C
[MOMOILIBIO CUCTEM YPaBHEHUH

Pacno3HaBaTh JIMHEVHBIC YPABHEHUS C IBYMs IEPEMEHHBIMU.
CTponTh rpaguKy TMHEHHBIX YpaBHEHH, B TOM YMCIIC HCHOJb3YH IM(PPOBbIE pecypcehl.
PasiimuaTe napasuiesbHbIE U IIEPECEKAIOIINECS MIPSMBIE 10 UX YPABHEHUSIM.

Pemats cuctemsl ABYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYyMs IICPCMCHHBIMU HOHCTaHOBKOﬁ n
CJIOZKCHHUECM.

PemiaTe npocreinime CUCTEMBI, B KOTOPBIX OJHO U3 YPABHEHUHN HE SIBIIACTCS JTMHEHHBIM.

IIpuBoaurs rpaduyeckyro c

[ICPEMCHHBIMU 1 CUCTEM ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMHU.

UHTEPNPeTAUMI0 DPCELICHUS YypaBHEHUS

JIBYMS

PemaTh TeKCTOBBIE 3aJa49H aHF€6paI/I‘IeCKI/IM crmocobom
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YpaBHeHusi u |HucinoBble HepaBeHCTBa M uX [(POpPMYJMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATh HMX Ha
HepaBeHCTBA. CBOMCTBA. KOOPIMHATHOM MPSMOH, J0Ka3bIBATh aJIre¢OpanyeCKu.
Hepasencrsa . .
(12 ) HepaBeHCTBO c onHO¥ (IIpUMEHAITh CBOMCTBA HEPABCHCTB B XOJIC PEIICHUS 3a,1a4.
[MepEMEHHOM. JIuneiinbie . . .
HePABCHCTEA . P Pemath uHEHHBIC HeupaBeHCTlsa C OJHOH TEepPEeMEHHOH, W300pakaTh peIIeHue
EpEMEHHOH H HX DOIICHEC. HEPABCHCTBA HA YHCIIOBOW MPSIMOM.
Cucrempl TMHEHHBIX PeaTh CHCTEMBI THMHEHHBIX HEPABEHCTB, N300paXKaTh PEIICHUE CUCTEMbI HEPABEHCTB HA
HEPABCHCTB c OJIHOH |qyreoBoit TpsiMoi
[IEPEMEHHOMN U UX PEIICHHE.
M300pakeHne pemieHus
JTMHEHHOIO0 HEPaBEHCTBA M MX
CHCTEM Ha YUCIIOBOU MPSIMOM
DyHKINH. [lonstue ¢ynkuuu. O6nacts [McnmoJib30BaTh (YHKIHMOHATHHYI0O TEPMHUHOJIOTHIO M CMMBOJIMKY.
OcHOBHbBIE ONpENEJICHUS] W MHOXECTBO [BbIUMCAATH 3HaYeHMst (QYHKIWH, 3aJaHHBIX QopMmynaMu (MpU  HEOOXOJUMOCTH
3HaueHUN QyHKIuH. CrocoObI [MCIOIh30BaTh KAIBKYIISATOP); COCTABJSTH TAOUIIbI 3HAYEHHH () YHKITUH.
[TOHSITHS 3ajaHus (DYHKIHHA.
(5 4) CrtpouTthb 1o Toukam rpapukun GyHKIUH.

['papux  ¢ynkuuu. CoiicTBa
(GyHKINH, UX OTOOpaXkKeHue Ha

rpaduke

OnuckiBaTh cBOMCTBA (YHKIIMU Ha OCHOBE €€ rpapuuecKoro NpecTaBlIeHuUs.
Hcnoab30BaTh (YHKIMOHATBHYIO TEPMHUHOJOTHI0 M CHMBOJIMKY.

HccaenoBarh mpuMepbl TpaQUKOB, OTPAKAIOUIMX peajbHbIE MPOLECCHl U SBICHHUS.
IIpuBOAMTHL NPUMeEPBI IPOLIECCOB U SIBJICHUN C 3aJJaHHBIMH CBOMCTBaMHU.

Hcnonb30BaTh KOMIBbIOTEPHBbIE MPOrpaMMbl i IOCTPOEHUS rpapuKoB HyHKIUI

1 U3YYECHUS UX CBOMCTB
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DyHKIHUH. Urenue u noctpoeHnegHaxoquTh ¢ MOMOIIbIO rpaduKa QYHKIMKM 3HAYEHHUE OJHON U3 PaCcCMaTPUBAEMBIX
rpagukoB (GyHKuuiA. [IpUMEpbIBETMYNH 110 3HAYEHHIO IPYTO.
UmuciioBbIEe .
rpauKoB byHKIHH, .
B HECIIOKHBIX CITyJasx BhIPAKATh (OPMYJIOH 3aBHCHMOCTD MEX/Ty BETMINHAMH.
OTPaKAOIIHX peasbHbIe
GyHKun
©u) [IPOLICCCBI. OnuchIBATH XapaKTep U3MEHEHHs OJHOW BEIUYMHBI B 3aBUCHMOCTH OT M3MCHECHUSI
q 3
Oif.
DyHKIHH, onmceiBaouel PV
[psAMYyro 1 00PATHYIO P, cro3HaBaTh BH/B H3yUaeMBbIX QyHKIHI. [I0KA3LIBATE CXeMATHYECKH MONOKEHHE Ha
TIPOLOPLHOHATIBHBIC KOOPAMHATHOI MI0CKoCTH rpadukoB GpyHKumil Buga: Yy = X%,y =x3,y = X, y =[x
3aBUCUMOCTH, WX Tpaduku.
umnep6ona. M Cnob30BaTh HKIMOHAJIbHO-TPaUYecKHe  NPEACTABJIEHHS IS PEIICHUs U
p
MCCIIEI0BaHMsl YPaBHEHHUHI U CHCTEM YPaBHEHUIA.
paduk  dynkmun y = X2
Ddynxman Y = X2, y = x5, y = |[IppMeHaTs uudposbie pecypesl 11 I0CTpoeHus rpagukos GyHKImi
X, Yy = |[x|; rpaduueckoe
pelmeHue  ypaBHEHUH u
CHUCTEM YpaBHEHUI
IMoBTopenne  u |[loBTOpEHNME OCHOBHBIX |BbLIOMpATh, NPHMEHSITH, ONEHMBATH CHOCOOBI CPABHEHHs YKCEN, BHIYUCIICHHH,

o0o6menue (6 1)

MOHSATUI U METOJIOB KYypcoB 7
u 8 xiaccoB, 0000IEeHNE
3HAHMI

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YpaBHEHUH.

OcyuiecTBIATE CAMOKOHTPOJIb BBIITOJIHAEMBIX JIEHCTBUI U CAMOIIPOBEPKY pe3yibTaTa
BBIUMCIICHUH, TpeoOpa30BaHuil, MOCTPOEHHH.

Pemiate 3aga4m M3 peajbHOM KM3HHU, IPUMEHATh MAaTEMaTUYECKUE 3HAHUSA IS
penIeHus 3a/1a4 U3 Jpyrux npeaIMeToB.

Pemath TeKCTOBbIE 3aJda4M, CPaBHUBATh, BBIGI/IpaTb crnocoobI peuiCHus 3a1a4un
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9 kiacc (He meHee 102 )

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHoOe coepsKaHue

OCcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqaloumxca

(ChY)

MHOXECTBO JIEUCTBUTEIBHBIX
JIefiCTBUTEIIbLHBIE
OECKOHEUYHEBIE

YHCell;
ypcjla  Kak
necATUYHbIE apoou. BzammHO
OJHO3HAYHOE  COOTBETCTBHE
MEXITY MHO>KECTBOM

I[CI\/JICTBI/ITGJ'H)HI)IX YHUCEI1 n

MHOXCECTBOM TOYCK

KOOPJIMHATHON IIPSIMOA.

CpaBHEHHE JCHCTBUTEIBHBIX

qucen, apudmernyeckue

EUCTBHUS C NEUCTBUTEILHBIMU

YHCIIAMH.
[TpubmmxEnHOE 3HAYCHHE
BEJIMYMHBI, TOYHOCTb
NpUOIINKEHNUS.

4ac0B)
Umucna u PannonanbHble yucina, |[Pa3BUBaTh MNpeACTaBJEeHMsl O UHWCIAaX: OT MHOXKECTBAa HATYPAJIbHBIX YHCEN [0
BbIYHMCJICHHS. UppanroHaIbHbIC quciia, [MHOXKECTBA JICHCTBUTEIILHBIX YUCEIL.
JlelicTBUTE/IbHBIE [KOHEUYHBIE K OECKOHEYHbIE .
O3HAKOMHUTBCSI C BO3MOXKHOCTBIO MPEACTABICHHUS JEHCTBUTENBHOTO YHCIA Kak
qucIa NECATUYHBIE JPOOH.

OCCKOHEYHOM  JECATUYHOW  JOpoOM, NPHUMEHSITh  JICCATHYHBIE  MPUOIMKCHUS

palMOHAJIbHBIX U UPPALMOHATIBHBIX YHCET.
HN300paxkaTh AeiiCTBUTEIbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM IPSIMOM.
3anuchIBaTh, CPABHMBATh M YNOPAA0YHUBATH JCHCTBUTEIbHBIC YHCIIA.
BbInoJHATH, coueTast yCTHbIE M TMCbMEHHBIE TPUEMBI,
apudmernyeckne AelCTBUSI C PALMOHAIBHBIMU YHCIIAMU;

HAaXoAuThb 3HA4YCHHUA

CTENEHEH C LEIbIMM II0KAa3aTeIsIMU WM KOpPHEH; BBIYHUCJIAATH 3HAYCHUS
BBIPAKCHUI.

YHCJIOBBIX

[osryyuTh mnpeacraBjieHHe O 3HAYMMOCTH JICHMCTBUTEIBHBIX YHUCEN B MPAKTUYECKOMN
eI TeNbHOCTH YeJIOBEKA.

AHaJII/I3]/lp0BaTI) M JeJaTb BbIBOAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I }IeﬁCTBHTeHBHOFO qucia
IIpHU pCIICHUU 3a/1a4.

OprFJIﬂTI) HGﬁCTBI/ITGJ’ILHBIG 4yucia, BBINMOJHATH NPUKHUAKY PE3yJIbTaTa BLIHHCHCHHﬁ,
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Oxkpyrnenue uucen. [Ipukuaka

OLIEHKY 3HAYCHUI YHCIIOBBIX BBIPAXKCHUM.

1 OLEHKa pe3ynbTaToB .
. 3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKU

BBIYMCIICHU
YpaBHeHus JIuneitnoe ypaBHeHHE. (OcBauBaTh, 3alIOMMHATL M NPUMEHATh rpadguyecKHe MeTOAbl IPU PELICHUU

Pemenue YPaBHEHUM, [ypaBHCHUH, HEPABCHCTB U UX CHCTEM.
¢ oaHoH CBOJSIIMXCS K JINHEVHBIM.

Pacno3HaBathb 1eJbie ¥ IpOOHBIE ypaBHEHUSI.
IEpEMEHHON KBazgparHoe ypaBHEHHE. .
. ([PemaTb JiMHeliHbIe W KBaJpaTHble YPABHEHUs, YPAaBHEHUS, CBOIALLINECS K HUM,

(14 u) Pemenne YPaBHEHHUI,

CBOJAIIMXCS K KBaJIpaTHBIM.
bukBagpaTHbIE ypaBHEHUS.

[Ipumepsl pelIeHus
ypaBHEHUI TpeTben 51
4EeTBEPTOU cTeneHeun

Pa3JIOKCHHUEM Ha MHOKHUTCIIN.

Pemenne  apoOHO-
palMOHABHBIX YPaBHEHUH.

Pemienrie TEKCTOBBIX 3aja4

aJ'Il"e6paI/IquKI/IM METOJOM

npocTeiiye ApoOHO-paliOHAIbHBIE YPAaBHEHUS.

HpezmaraTb BO3MOJKHEIE CIIOCOOBI peICHusA TCKCTOBBIX 3ajia4, 06cy>1maTb HX H
peliaTb TCKCTOBBIC 3aa4ld pa3HbIMU croco0aMu.

3HAKOMMTBCS C HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
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OJHOM IIEPEMEHHOM M HX
pELICHHE.

CucreMbl JIUHEHHBIX
HEPABEHCTB c OIHOM
[IEPEMEHHON U UX pELICHHE.

KBanpaTHple HEpaBEeHCTBA U

Cucrembl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JBYX JMHEMHBIX YPaBHEHHI C
YPaBHeHHUit TIBYMsI JByMsI [IEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHMM, B KOTOPBIX OJTHO YPaBHEHHE
(14 u) MEPEMEHHBIMH U €ro rpaduK. [HE SBISETCS JIMHEHHBIM.
Cucrema 1Byx  JuHelHbIX [Mcnmob3oBaTh  (QyHKIMOHAIBHO-TpaUUECKUEe NPEACTABICHUA [yl PpelleHusl H
YpaBHEHUN c JIBYMS [MCCIE€AOBAHUSA YPAaBHEHUU U CUCTEM.
[IEPEMEHHBIMU U €€ PELICHHUE. 5
AHATU3HPOBATH TEKCTHI 32124, peliaTh UX aareOpandyecKuM CriocoOoM: Iepexo
Pewienne CUCTEM JBYX P AatL, p p pexoauTe
o OT CIJIOBECHOW (DOPMYIHMPOBKH YCIOBHSA 33Ja4M K alreOpandeckod MOJAeIH MyTEM
YPaBHEHUH, OJHO U3 KOTOPBIX (opmymp y A P AC TIyTe
. .. |[COCTaBJIEHUSI CUCTEMBI aBHEHUIl; pemIaTb COCTaBJICHH CUCTEM BHEHU;
JIMHEHOE, a Ipyroe — BTOPOI M > P yro Y YPaBHCHHH,
HHTEPIPETUPOBATH PE3YJIbTAT.
CTEIICHMU. pripeTup pesy
3HAKOMMTBCS C HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
['paduueckast UHTEpIIpETALHS
CHUCTEMBI ypaBHEHUI c
IBYMsI IIEPEMEHHBIMH.
PemieHne TEKCTOBBIX  3a7ad
anredpandeckuM crocoOoM.
HepaBencTBa HucnoBsle HepaBeHCTBa U UX HuWTaTh, 3anMChIBATH, MOHUMATh, WHTEPNPETHPOBATH HEPABEHCTBA; HCIIOJIb30BATh
16 u) CBOMCTBA. CUMBOJIMKY ¥ TEPMHHOJOTHIO. BbINOJHATHL  npeoOpa3oBaHUsl  HEPABEHCTB,
. MCII0JIb30BaTh Ui NMpeoOpa3oBaHUsl CBOMCTBA YHMCIOBBIX HepaBeHCTB. Pacmo3HaBaTth
JI[nHElHbIE HEpaBEeHCTBA C

MAHEHbIE W KBaJpaTHbIE HEpaBEHCTBAa. PemiaTb JMHEWHbIE HEPABEHCTBA, CHCTEMBI
ITMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAOIINX KBAAPaTHOE HEPABEHCTBO, U
pemaTh uX; 00CyKIATh MOJYyYEHHbIE PEILICHHUS.

N300paxaTh pelleHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBOW MPSMOMU,
BANMMCHIBATH PEIICHNE C TTIOMOIIHI0 CHMBOJIOB.

Pemartn KBaAPATHLIC HCPABCHCTBA, UCIIOJIb3Ys rpa(bnquKHe MMPpEaACTaBJICHU.
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UX pelICHHUE.

['paduueckass MHTEpHpETALUS

HCPAaBCHCTB u CHUCTEM
HCPaBCHCTB C JABYMA
IICPEMEHHBIMU

OcBauBaTh U NPHUMEHATh HEPABEHCTBA IIPU PELICHUU PA3IUYHBIX 3a/1a4y, B TOM YHCIIE
PAKTUKO-OPUEHTHUPOBAHHBIX

DYyHKIUHA

(16 u)

KBanpatuunast ¢GyHkms, ¢
rpadux u CBOIICTBA.
[Tapaboua, KOOPIUHATHI
BEPIIMHBI  Mapaboibl, OCh
apadoIIbL.
byHKIIUN C
HATYPaJbHBIMH ITOKA3aTEIIIMU

2 mu 3, ux rpapukn U

CUMMETPUU
CreneHHble

CBOMCTBA.
['pacduxu GbyHKIU:

y=kx,y=kx+b, y=ax? y=
ax®, y=vx, y =X|

Pacno3HaBaTh BHIBI H3y4aeMbIX (QYHKIUH; W/LIIOCTPHPOBATH CXeMaTHYECKH,
00BSICHATH PACIIONIOKCHIE HA KOOPAMHATHOM MJIOCKOCTH TpadukoB (QYHKIUN BHUAA:

y=kx, y =k« + b, y=ax y=ad y=Vx, y =|x| B 3aBHCHMOCTH OT 3HAaueHHIi
K09()(UIIMEHTOB; OMKMCHIBATH UX CBOWCTBA.

Pacno3naBarth kBagpaTHuHyto GyHKIuIO 110 hopmyie. [IpuBoauTh npuMepsbl
KBaJJPAaTUYHBIX 3aBUCUMOCTEH U3 peabHOH KU3HU, (QU3UKH, TEOMETPHUH.
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YuciaoBbie
MOCJIe0BATE/Ib-
HOCTHU

(15 9)

[lonsarue YHCJIOBOU
[10CJIEOBATEIHHOCTH.

Samanue
[OCJIE0BATEIHLHOCTH
peKyppeHTHOU (popMyIion u
dbopMyI0ii N-TO YJIeHA.

Apudmernueckas u
reoOMEeTpUYECcKasi MPOTPECCHH.
dopmynsl n-ro 4JIeHa
apu(pMeTHIECKON u
r€OMETPUYECKON MPOrPECCHH,
CYMMBI TIEPBBIX N YICHOB.

300pakeHue YJICHOB
apu(pMeTHIECKON u
[COMETPUYECKON IPOrpECCUi
TOYKaMH Ha KOOPAMHATHOU
[1JIOCKOCTH.

JInHeHHbBIN u
SKCIIOHEHIIMAIBHBIN POCT.

CHoXXHEIE IMPOLCHTHI

Pacno3snaBaTrh apuMETHUYECKYI0 M TE€OMETPUYECKYI0 MPOTPECCHU TPU  Pa3HBIX
crioco0ax 3aJaHMusl.

BbINOJHATH BHIYUCICHUS C UCIIOJIb30BaHUEM (OpMYJ N-TO wieHa apupMETHUYECKOH U
reOMEeTPUUYECKOI MPOrpeccuii, CyMMbI MEPBLIX N YJICHOB.

I/IsoﬁpamaTb YJICHBI ITIOCJICA0OBATCIIPHOCTH TOYKaMH Ha KOOp,HHHaTHOfI IIJIOCKOCTH.

Pemars 3a1a4u, CBA3aHHBIE C YUCIOBBIMU MTOCIEA0BATEIBHOCTSIMU, B TOM YHCIIE 3341
U3 peasbHOM JKU3HU (C UCIMIOJIb30BAHUEM KaJbKYIIATOPA, TUPPOBBIX TEXHOIOTHA).

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3auu
51 SHAHUH

Yucaa " BbIUHCJIECHUA
(3amuce, CpaBHEHHUE,
TeliCTBUS C
MeHCTBUTEIIFHBIMIA  YHCIIAMHU,
YUCIIOBas MpsiMasi; MPOLICHTHI,

OHepI/IpﬂBaTb NMOHATUAMMU: MHOXECTBO, ITIOAMHOXKECTBO, OII€pAlU HaJl MHOXECTBAMU,
HCII0Jb30BATh rpa(pﬂqecxoe NpEACTAaBJICHUC MHOXCCTB J[JIsI OIMCAHUA PCAJIbHBIX
[MPOLCCCOB U HBHCHHﬁ, IIpU pCHICHUH 3aa4 U3 APYTrUx y‘-IC6HBIX npeaMcETOB.

AKTyaJII/l3I/Ip0BaTI) TEPMUHOJIOTHI0 U OCHOBHBIC HeﬁCTBHH, CBSI3aHHbIE C YUCJIAMU.
HATYpaJIbHOC YUCJIO, IMPOCTOC U COCTABHOC 4YHCia, ACIIMMOCTb HATYPAJIbHBIX YUCCII,
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(18 1)

OTHOILEHUS,
OKpYTJICHHE,

OLICHKA, PCHICHUC TCKCTOBBIX

3amad
CIIOCO0OM)

MIPOTIOPITUY;
MPUOIMKEHUE,

apupMETHICCKUM

MPU3HAKK JICJTMMOCTH, I[€J0€ YHUCJIO, MOAYJh YKCIa, OOBIKHOBEHHAs W JECATHYHAS
poOu, CTaHIAPTHBIN BUJ YUCIIa, apu(METHUECKUI KBapPAaTHBIN KOPEHb.

BbInoJHATH AelicTBHS, CPABHUBATH M YNOPSIA0YMBATH YUCIIA, [IPEICTABIAThH YHMCIIa Ha
KOOPJIMHATHOM MPSAMOM, OKPYIJIATH YHCIA; BBINOJHATHL TNPUKHAKY MW  OLEHKY
pe3ysbTaTa BIYUCICHUH.

Pemiath TekcToBbIe 3aga4yu apupMeTHUecKHUM crocoOoMm. Pemarh npakTuueckue
3a/a4M, COJeprKalllie MPOLEHTHI, OJIU, YaCTH, BRIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh -
BpeMs - pacCTOSIHME, IIeHa - KOJHMYECTBO - CTOMMOCTh, OO0BEM paboThl Bpems -
[IPOU3BOUTENIBHOCTD TPYAA.

Pa3ouparb peanbHble JKU3HEHHBIE cUTyauuu, (OpPMYJIUPOBATHL UX Ha S3BIKE
MaTeMaTWK{,  HAXOAUTb  pEIIeHWEe, TPUMEHsISI  MaTeMaTH4YeCKMW  ammapar,
HHTEPHPETHPOBATDH PE3yJbTaT
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AJiredpanyeckue
BBbIPAKeHUSs
(mpeobpazoBanue
areOpanvyecKux BbIPAKEHUM,
NTOIYCTUMBbIE 3HAUECHHUS)

DyHKIUH (moctpoenue,
CBOICTBa M3YYEHHBIX
(b yHKIH; rpadudeckoe

peuieHue YpaBHEHHW U HX
CUCTEM)

Ol'[epI/IpOBaTb NOHATUAMM. CTCICHb C ICJIbIM IIOKA3aTCIICM, apI/I(bMCTI/I‘-ICCKI/Iﬁ

KBaI[paTHHﬁ KOpE€Hb, MHOI'OYJICH, anre6pa1/1quKa$1 ,Z[p06b, TOXKIACCTBO.

BbINOJHATL  OCHOBHBbIE  JleiicTBHSA: pacuéTsl dopmynawm,
peoOpa3oBLIBATh LIEJIbIE, IPOOHO-PAIIIOHATbHBIC BHIPAKEHUS U BHIPAKEHUS C KOPHIMH,

PCAIN30BbIBATE  PA3JIOKCHUC MHOXUTCIIN, B

BBIINIOJIHATDH 10

MHOTO4YJIEHa Ha TOM 4HCIE C
MCIIOJIb30BaHNEM (OPMYIT Pa3HOCTH KBAJIPATOB U KBaJ[paTa CyMMbI U Pa3HOCTH; HAXOAHUTh

OITyCTUMBIE 3HAUSHHSI IEPEMEHHBIX 151 IPOOHO-PAIIIOHAIBHBIX BBIPAXKCHUN, KOPHEH.
MopeaupoBaTh C IOMOLIbI0 (POPMYJI PeabHbIE IPOLIECCHI U SIBICHUS

OnepupoBath noHsiTusiMu: GyHKuus, rpaduk QyHKUUUA, HYTH GYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUsl, YObIBaHUS, HAHMOOJIbIIEe U HAUMEHbIIIEE
3HA4YCHUs QYHKIINU.

AHAJIM3MPOBATH, CPABHUBATH, 00CYK/IaTh CBONCTBA PYHKIIHIA, CTPOUTDH UX TpapUKU.

OnepupoBarnb NOHATHUSIMU: npsimast IPONOPLUOHAIIBHOCTb, oOpaTHast
[PONOPLIMOHAILHOCTh, JIMHEWHas (QyHKIUS, KBaapaTHuHas (QyHKUUsA, mnapabdora,
runepOoa.

Hcnonb3oBaTh rpapuku 1Jis ONpPENETICHHs] CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEN, IS
pelieHus 3a7ad U3 JIpYrux y4eOHbIX MPEIMETOB M pPeaibHOM KU3HU; MOJEJIHPOBAThH C
MOMOIIBIO TPa(UKOB peaIbHbIE MPOLECCHI U SBICHHUS.

Bripaxkats (popMy1aMH 3aBUCUMOCTH MEK]1y BEIMYNHAMHA
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OEJTEPAJIBHASA PABOYASA TIPOI'PAMMA
YUEBHOI'O KYPCA «'TEOMETPHUS». 7-9 KIIACCBI

Lean n3yyeHus yueOHOro Kypca

«MareMaTHky y>Ke 3aT€M YYUThb HaJ0, YTO OHA YM B MOPSIOK MPUBOJUTY, —
IACAJI BEIUMKUN pyCcCKMM ydeHbli Muxann BacuibeBuu JlomonocoB. I B 3TOM
COCTOMT OJHAa W3 JBYX Ieneid oOydeHHs TeOMETpPUHM KaK COCTAaBHOM YacTH
MaTeMaTUKd B IIKOJE. OTOM WEeIM COOTBETCTBYET JOKa3aTejibHas JIMHUS
npenogaBanus reomerpun. Crenys mnpencraBieHHoil [Iporpamme, ¢ ceabpmoro
KJIacca Ha ypoKax I'€OMETpUU OOYyYaroIIHUKCS YYUTCS MPOBOJUTH JOKAa3aTeIbHbIC
pacCyXIeHusl, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUs, JOKa3blBaThb HCTUHHBIE
YTBEPKIACHUSA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKJICHHS «OT
MPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
yrBepxacHUs. OOyuaroluiicsi, OBJIAJEBIIMM HMCKYCCTBOM pacCyXnaarh, OyaeT
OPUMEHATh €r0 U B OKpyXkaromen xu3Hu. Kak nucan reomerp u negaror Mrope
®enoposuu IlapeiruH, «Ir0AbMH, MOHUMAIOIIMMU, YTO TaKOE J0KAa3aTeNIbCTBO,
TPYZHO U Ja)XX€ HEBO3MOKHO MAaHMIYJUpPOBaTh». M B 3TOM COCTOUT Ba)XHOE
BOCIIUTATENBHOE  3HAYEHUE  M3YYEHUs TEOMETPHUM, MPUCYLIEE HMEHHO
OTEYECTBEHHON MATEMAaTUYECKON IIKOJIE.

BTopoil 1enbr0 M3ydeHUs TEOMETPHUM SBISETCS MCIOJIb30BAHUE €€ Kak
MHCTPYMEHTA IIPU PELICHWH KAK MATEMaTHYECKUX, TaK W NPAKTHYECKUX 3a7ad,
BCTPEUAIONIUXCS B  peanbHOM KU3HH. OKOHYMBIIMKA KypC  T'€OMETPUH
oOy4Jaronuxcst JOJKEH ObITh B COCTOSTHUU OINPEAEIIUTh TEOMETPUUECKYIO (PUTYPY,
ONMUCATh CJIOBAMH JAHHBIA YEPTEXK WIM PUCYHOK, HAWTH IUIOIIAIb 3€MEJIBHOTO
ydJacTKa, paccuuTaTh HEOOXOJUMYIO JIMHY OINTOBOJIOKOHHOTO KabOens WiH
TpeOyemble pa3Mepbl rapaxa JJii aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHASA JIMHUS B U3YYEHUU I€OMETPUM B LIKOJIE. /[aHHAs mpakThdeckas
JIMHUS SIBIIIETCS HE MEHee BaxkHOM, yeM mnepsas. Emé Ilnaton npeanuceiBa,
yToOBl «rpaxkaaHe IIpekpacHoro ropoja HM B KOEM Ciy4dae HE OCTaBIISLIM
reOMETPUIO, BEllb HEMAJIOBAXKHO Jaxe MoOOYHOe €€ NMPUMEHEHHE — B BOEHHOM
JieJe 1a, BIPOYEM, U BO BCEX HAyKax — JJIS JIYUILIETO X YCBOEHUS: Mbl BEJb 3HAEM,
Kakasg OECKOHEUHas pa3HULA CYIIECTBYET MEXAY YEJTOBEKOM MPUYACTHBIM K
r€OMETPUU U HENPUYACTHBIM». JIJIsl 3TOro y4YUTEN0 PeKOMEHAYETCS MOA0MpaTh
3a1a4d  IPAKTHUYECKOIO XapakTepa Ui pacCMaTpUBAEMBIX TEM, YUHTh
oOydJaronmxcsi CTPOUTh MAaTeMAaTHYECKHE MOJENU PEAIbHBIX KU3HEHHbIX
CUTyallid, MPOBOJWUTH BBIYMCICHUS WU OLIEHUBATH aJEKBATHOCThH IOJYyYEHHOTO
pesyabprara. KpaliHe Ba)KHO MOIUYEPKHUBATH CBA3U N'€OMETPUU C APYTUMH
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npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh ONMPEICICHUs] T€OMETPUUECKUX PUryp
U TIOHSATUM, JIEMOHCTPUPOBATH NMPUMEHEHHE TMOJIYYCHHBIX YMEHUN B (PU3UKE U
TEXHUKE. JTU CBSI3M HaubOoJiee SAPKO BUAHBI B TeMax «BekTopwi»,
«Tpuronomerpuueckue cooTHomeHus», «Merong koopauHar» u «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IUIaHy B /-9 Kiaccax H3ydyaeTcs Y4eOHBIM Kypc
«I"'eoMeTpus», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3JIeibl CONECPKAHMUS:
«I'eomeTpuueckne QuUrypel M UX CBOWCTBay, «l/3MepeHHEe TI'e€OMETPUUECKUX
BEIIMYUH», a Takke «JlekapToBbl KOOpPAMHATBI HAa IUIOCKOCTH», «BeKTophI»,
«/IBmxenust mnockoct» u «lIIpeodpazoBaHus Hog00Us.

VY4eOHbII TUIaH MpeaycMaTpUBAeT HM3yYEHHE TEeOMETpUM Ha 0a30BOM
YPOBHE, UCXOJIs1 U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM rojy. Bcero 272 yaca
3a YeThIpe rojia OOy4YeHHs.

Copaep)xaHue yuyebHoro kypca (no ropam obyueHums)

7 KJj1ace

HavaneHble moHATHA reomerpuu. Touka, npsmas, OTPE3OK, Jyd. YTOI.
Buzael yrios. BeprukaneHble U cMexHBIE YIvibl. buccekrpuca yria. JlomaHnas,
MHOI'OYyroJIbHUK. [TapaninenbHOCTh U NEPIEHAUKYIIAPHOCTD NIPAMBIX.

Cummetpuunbie ¢Gurypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHUHU.
IIprMepbl CUMMETPHUM B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE TOCTPOEHUS ¢ TOMOILBIO IUPKYJIS U JIMHEHUKH.

Tpeyronsauk.  BpicoTra, MenmaHa, OuWCCeKTpuca, HUX  CBOHCTBA.
PaBHOOEIpeHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepasencTtso
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKKM PaBHOOEIPEHHOrO TpeyrojbHUKa. lIpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CBoicTBA W NPU3HAKKM MApaUIENbHBIX HOpsMbeiX. CymMma  yIJjioB
TPEYTOJIbHUKA. BHEIIHUE YTJIbI TPEYTOJIBHUKA.

[IpsmoyrosbHblid  TpeyroapHUK. (CBOWCTBO MENHMAHBI MPSMOYTOJBHOTO
TPEYroJIbHUKa, MPOBEAEHHOWM K  rumnorenyse. [IpuzHaku paBeHCTBa
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSAMOYTOabHBINA TpeyroiabHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOoJbIIeM yriie U OoJblliell CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpruueckoe mecTto TOYEeK. buccekrpuca yriia W CEpeaAMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpAa MW JuaMeTp, HX cBoiicTBa. B3aumHoe
PaCIIOIOKEHUE OKPYKHOCTH M IpsAMou. KacartenbHas M ceKymas K OKPYKHOCTH.
Okpy>XHOCTb, BHHCaHHass B yroj. BrnmucaHHass W ONHCAaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 ky1ace
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YeroipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cllydau MapajijieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajJpaT), WX MNpPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuus, €& CBOWCTBA M MPU3HAKM.
IIpssmoyrosibHas Tpanenus.

Meron yaBoenus meauansl. LleHTpanpHas CHMMETpUS.

Teopema ®aneca u Teopema O MPONOPIUMOHANBHBIX OTpe3kax. CpenHue
JIMHUH TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[Tomobue TtpeyronbHUKOB, K03 duimeHt mnoaodus. I[lpusnaku mnomoOus
TpPeyroJbHUKOB. [I[puMeHeHne nogo0us Npu petieHn: MPaKTHIECKUX 3a/ad.

CaoiicTBa muiomaneit reomerpuyeckux ¢uryp. dopmysnsl 1id IOMAANA
TpeyrojbHUKa, NapaiesorpaMma, pomOa u Tpaneund. OTHOLICHHE IUIOIMAICH
noI00HBIX uryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHun
OPAKTUYECKUX 3a/]a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO YIUIa IPSIMOYT'OJIBHOIO TpPEYIOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMEeTpuyecKue QyHKIHUU
yriioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpaJbHBIE YIJIbI, YIOJI MEXKIY KacaTelIbHOW U XOpIOM.
Yriel  Mexay XopJaMM M CEeKyIIMMH. BhucaHHble UM ONUCaHHBIE
YETBIPEXYTOJBHUKNA. B3auMHOE pacmoyiokKeHHue IBYX OKpyxkHocTen. Kacanwme
OKpykHOCTeH. OOI1IKe KacaTelIbHbIEC K IBYM OKPY>KHOCTSIM.

9 kiace

Cunyc, xocunyc, Ttanrenc yrmoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIBI IPUBEICHHUS.

Pemienne tpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTUYecKHMX 3a7ady C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re COOTBETCTBEHHBIX IJICMEHTOB.

Teopema O NpPOM3BENECHHH OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, gmmHa  (MOAYyJb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO  HAMNpaBJICHHbIE  BEKTOPBL, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy Haj BEeKTOpamH. Pa3nojkeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalspHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXO0KICHUS UIUH U YTJIOB.

IloBTOpenne matrepuasna kypca reomerpum 7-9. IlogroroBka k cmaue
I'BD u OI'2.

TpeyronbHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOWCTBA.
PaBHOOEIpEHHBIN U PABHOCTOPOHHUN TPEYTOJIbHUKH.

CBoiicTBa M MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.

CBoiicTBa u IMPU3HAKU IAPAJIIICIIBHBIX IIPAMBIX.
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CyMMma yrioB TpeyroJibHUKa. BHENIHME yTiibl TpeyroJbHUKA.

IIpsmoyrosbHbId  TpeyroapHUK. [Ipu3Hakum paBeHCTBAa NPSAMOYIOJIBHBIX
TPEYTOJBHUKOB. [IpsiMOyTONBHEI TpeyTroabHUK ¢ yriiom B 30°.

CpenHue TMHAN TPEYTOJIbHUKA U TPATICIUU.

[Tonobue TpeyroabHUKOB, Ko3pduimeHT moaoous. [lpuzHaku momoous
TPEYTOJIbHUKOB.

@opMynbl ISl TUIOMIAAA TPEYToJIbHHUKA, NapajiesiorpaMmma, pombda Hu
Tpaneuuu.

Brruncnenue mmomanei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema ITudaropa.

CHHYyC, KOCHUHYC, TaHT'€HC OCTPOTO YIJIa HMPSIMOYTOJIBHOTO TpPEYrOJbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO. T[PUTOHOMETPUYECKUE (PYHKIIUU
yrioB B 30°, 45° u 60°.

BrniucanHble M LEHTpaJbHBIE YTJIbl, YIOJ MEXKIY KacaTellbHOW U XOpIOoM.
Yrael  Mexay XopaaMd M CEeKyIIMMHU. BrhucaHHble U ONHMCAHHBIC
YETBIPEXYTOJIBHUKU.

Peienue TpeyrojibHUKOB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB.

MnaHnpyeMbie NnpeAMeTHbIE pe3y/ibTaTbl 0OCBOEHUSI paboueiinporpaMmbi
Kypca (no rogam obyueHus)

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusI JOJKHO OOecHeYnBaTh JOCTIKEHHUE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

7 kyace

Pacno3naBaTh W3y4YeHHBIE TE€OMETPUYECKHE (UTYPBI, OMPEHCIsITh UX
B3aMMHOE pAaCIOJNIOKEHUE, M300pakaTh F€OMETPUYECKHE (PUTYpPbI; BBINOIHIThH
YepTe)KU IO YCJIOBHUIO 3adaud. V3MepsTh JHMHEWHbIE U YIJIOBbIE BEJIWYUHBI.
Pemmarsb 3a1a4n Ha BBIUKCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peasibHOM >KM3HM, pa3MepoB MPUPOIHBIX 00BEKTOB. Paznuuarh pazMepnl 3TUX
OOBEKTOB M0 MOPSIAKY BEIUUNHBI.

CTpouTh 4epPTEKU K TEOMETPUUECKUM 3aj]auaM.

[Tonp30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTrOJIBHUKOB, HCIIOJIb30BAThH
PU3HAKU ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPY PEIICHUH 3a/1a4.
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[IpoBOAUTH JIOTUYECKHUE paccy X IaeHus c UCIIOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIHaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MOPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensiTh NapaUIeIbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPBIC
oOpasyeT ¢ HUMHU cekymas. OnpeaensaTh NapaIeIbHOCTh MPSMBIX C TTOMOIIBIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM JI0 TOUEK APYTrOM MPSIMOU.

PemaTe 3aaun Ha KiieTyaToi Oymare.

[IpoBOIUTH BBIYMCIICHUS W HaXOIUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKUX 3a7a4aX C MCIOJIB30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB VTJIOB, OOpa30BaHHBIX IpHU
[IEPECCYCHUN JABYX IApAJUICIBbHBIX NPSMBIX CEKylleW. Pemars npaxrtuueckue
3a/1a4M HA HAXOXKIEHUE YTIIOB.

Brnagete mMOHATHEM T€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEAEHATH
OMCCEeKTpUCY yria ¢ CEpPEIUWHHBIA TEPHEHIUKYISAP K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

DopMyIMpPOBaTh ONPEAECICHUSI OKPYKHOCTH U KPyTa, XOpJbl U AUAMETPA
OKPYXKHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh NMPUMEHATH 3TU CBOKCTBA
[IpY PEIICHUY 3a7a4.

BrnaaeTs MOHIATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTHU, YMETh
HaxoauTh €€ meHtp. [lonbp3oBaThes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOU TOUKE.

Brnagets moHATHEM KacaTelbHOM K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU
O TMEPNEHAUKYJSIPHOCTA KAacaTeJIbHOM M pajguyca, NPOBEIEHHOTO K TOYKE
KacCaHMsl.

[Tonp30BaTbCd  OPOCTEHIIMMU  TEOMETPUUYECKHMMU  HEPABEHCTBAMHU,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MMOCTPOCHUS C TOMOIIBIO IUPKYIIS
Y JIMHEUKHU.

8 kyacc

Pacnio3zHaBaTh OCHOBHBIE BHUJbl YETBIPEXYTOJBHUKOB, WX D3JIEMEHTBHI,
MIOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH TMEPECCUCHUST MEUaH TPEeyrobHUKA (IIeHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnagete TmOHATMEM CpEIHENM JIMHUM TPEYrOJIbHUKA W Tpalleluu,
MPUMEHATh UX CBOMCTBA IPU PELIEHUM FeOMETpUYECKUX 3anad. [lomp3oBaThes
Teopemont daneca U TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KaX, NPUMEHSITh UX
JUISL PELICHUS ITPAKTUYECKUX -3a7a4.

[IpumensaTe  mpu3HAKM  MOAOOWMS  TPEYTOJbHUKOB B pEIICHUU
r€OMETPUYECKHUX 3a]1a4.

[Tonb3oBatbess Teopemoii Iludaropa s pemieHUs reOMETPUUECKUX H
MpakTH4ecKux 3agady. CTPOUTh MATEMAaTUYECKYIH0 MOJENb B NMPAKTUYECKHUX
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3a/1a4ax, CAMOCTOSITENBHO JeNaTh YEpPTEX W HAXOAUTh COOTBETCTBYIOILIHE
JUTUHBI.

Brnagete MNOHATUSMH CHHyCA, KOCHMHyCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. 110J1630BaThCS STUMU NOHATUAMU JUISl pEILEHUS
PaKTUYECKUX 3a/]a4.

Boruucnars  (paznuyHbIMH - cioco0aMM) IUIONIA[b TPEYTrOJIbHUKA U
IUIOIIAANM  MHOTOYTOJbHBIX  (uryp  (moaw3ysick, TIA€  HEOOXOIHUMO,
KaJIbKYJISITOpOM). [IpUMeHsSITh MOydYeHHbIE YMEHHUSI B MPAKTUYECKUX 3aa4ax.

Biaserp MOHATUSMH BOMCAHHOTO M LIEHTPAJIBHOIO YIJIA, UCMOJIb30BATh
TEOpEMbl O BIIMCAHHBIX YIJaX, yriax MeXAy XopJaMu (CEeKyIIMMH) U yTie
ME¥K]ly KacaTeJIbHOW U XOPJIOM TP PEIICHUU T€OMETPUUECKUX 3a]1a4.

Brnanerp MOHATHEM  ONHMCAHHOTO  YETBIPEXYTOJbHHUKA,  MNPHUMEHATH
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUH 3a/1a4.

[IpuMeHsTh noMy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTEMaTUYECKUE
MOJAENW JJIA 3aJad peabHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCIICHUSI C TMPUMEHEHHEM TNOJ00MS W TPUTOHOMETPUU (IOJIB3YSCh, TIE
HEO0O0XO0IMMO, KATBKYJISITOPOM).

9 kiace

3HaTh TPUTOHOMETPUYECKUE (PYHKLIMU OCTPHIX YIJIOB, HAXOAWUTh C HX
NOMOUIBIO PA3JUYHBIE 3JEMEHTHI NPSIMOYTOJIBHOTO TPEYTroibHHUKA («pelieHue
MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB»). HaxomuTe (C TOMOIIBI0 KaIbKYJISTOPA)
JUIMHBI ¥ YTJIbI JU1s1 HETAOJUYHBIX 3HAYEHUH.

[Tonp30BaThHCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM I HAXOXKJIEHUS COOTHOUIEHUH MEXIy
TPUTOHOMETPUUECKUMU BETUUHMHAMM.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJII HAaxXOXKIEHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY ), MPUMEHSTh
UX MPHU PEIICHUH F€OMETPUYECKHX 3a/1ay.

Bnagers mnoHsTHAMH TpeoOpa3oBaHus TOJA00USA, COOTBETCTBEHHBIX
JieMeHTOB  moAoOHBIX  ¢uryp. Ilomp3oBathcsi  cBOMCTBaAaMU  MOI00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIMHBI U HAXOAUTH YTIIbI Y TTOJTOOHBIX
¢uryp. IlpumeHsTh CcBOWCTBa MMOAOOMS B MPAKTHYECKUX 3aladax. YMeTb
IPUBOJUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYXKAIOLIEM MHpE.

[Tonb3oBaTbCd TeOpeMamMu O MPOU3BEAECHUM OTPE3KOB XOpA, O
MIPOU3BEJCHUHU OTPE3KOB CEKYIIMX, O KBAAPATE KacaTEIbHOM.

[Tonb30oBaThCAd BEKTOpaMU, TOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKUI

CMBICJI, IPUMEHSATh UX B PEUICHUU T€OMETPUUYECKUX M (PU3MYECKUX 3ajay.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB JIs1 HAXOXKACHUS JJIMH U YIJIOB.

[Tonb3oBaThCA METOAOM KOOPAMHAT HAa IUIOCKOCTH, NPHUMEHSTh €ro B

PELIEHUH F€OMETPUYECKUX U MTPAKTUYECKHUX 3a]1a4.
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TemaTnueckoe nJiaHMpoBaHue yuye6Horo kypca

(ITO TOJIAM OBYYEHUST)

7 kjiacc (He MeHee 68 1)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uci10

OcHoOBHOEe co/iep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIUXCH

BCJIIMYMH, BBIYHUCJICHHUC OTPC3KOB
nu

YTJIOB.

[lepumerp u muomaab ¢uryp,
COCTaBJIEHHBIX u3
IPSIMOYTOJIbHUKOB

4acoB)
IIpocreiimmue [Tpocreiine  reomerpuueckue [@OpMyIHPOBATH OCHOBHBIE IIOHATHUS U OIIPEIEICHHUS.
OOBEKThI:  TOYKH,  IPSMBIE,
reoMeTpu4ecKue PacniozHaBaTh H3y4yeHHbIE T'€OMETpUUYECKUE (DUTYphl, ONMpeAedasATbh HX B3aUMHOE
p Jy4yd U YIJIB, MHOTIOYTOJIbHUK, ya Tp._ (uryper, onpen
pacrojoKeHUe, BBIMOJHATH 4YepTEX M0 YCIOBUIO 3afadd (IIpM HaJIUYUU
durypoI JIOMaHasl.
BO3MOXKHOCTH).
- CMexHble M BEpTUKAJIbHBIE
H HX CBOMCTEA. yTIIBL [IpoBoauTh mpoCTEHIINE TNOCTPOCHUS C IOMOIIBIO LUPKYIS W JIMHEHKH (Ipu
Wsmepennue HAJIMYUU BO3MOKHOCTH).
Pabota c IIPOCTENIINMHU .
reOMETPHYECKHX | uepTesanmu, M3MepsATh JIMHEHHBIE U YIVIOBBIE BEIMYMHBI I'€OMETPUYECKUX U IMPAKTUYECKHX
00BEKTOB.
BeJIMYNH N3mepenne JIMHEVHBIX 51
YTTOBBIX OnpenensiTh «Ha ria3» pa3mMepbl pealbHbIX 00BEKTOB, MPOBOAUTH IPyOYIO OLIEHKY
(14 9) 1IX pa3MepOB.

Pematn 3aa41 Ha BBIYUCIICHUC OJIMH OTPE3KOB U BEJIMYWH YIJIOB.
Pemathb 3a1aun Ha B3aMMHOE PacIoI0KEHNE F€OMETPpUYEeCcKUX huryp.
BBIYHMCJIATL JTHHEHHBIC n

I[IpoBoauTh KIacCU(UKAIIUIO  YIIIOB, YTJIOBBIE

BCJIMYMHEI, TIPOBOAUTD HCO6XOZ[I/IMBIC JAOKAa3aTCIIbHBIC PACCYKIACHUA.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUU
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TpeyrojibsHuku

(22 v)

[TonsTue 0 paBHBIX
TPEYrOJIbHUKAX W IEPBUYHBIC
[IPEICTaBICHUA O  PpaBHBIX

(xoHTpysHTHBIX) ¢urypax. Tpu

[IpU3HaKa paBeHCTBa
TPEYTOJIbHUKOB.

[Tpu3znaku paBeHCTBa
[IPSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CaoiicTBO
MeaHaHbl IPSIMOYTOJIBHOTO
TPEYrOJbHUKA.

PaBHOOE/1peHHbIE u

PAaBHOCTOPOHHHUE TPEYTOJIbHUKU.

[Tpu3znaku u CBOHCTBa
[PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

[IpotuB  OojbiIel  CTOPOHBI

TpEYroJbHUKa JEXHUT OONbIINI
yroa. IIpocrenmue HepaBeHCTBA

B reoMmerpuu. HepaBeHCTBO
TPEYrOJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTONIBHBIN TPEYTOJIBHUK C
yriiom B 30°.

HCpBBIe TIOHATHA 0

J0Ka3aTeJIbCTBax B rCOMCTPUA

PacnozHaBaTh napbl paBHBIX TPEYrOJbHUKOB HAa TOTOBBIX uepTexax (C yKazaHUEM

[IPU3HAKOB).
BbIBoANTH  clenCTBUS  (PAaBEHCTB  COOTBETCTBYIOIIMX —3JEMEHTOB) M3  PAaBEHCTB
TPEYrOJIbHUKOB.

@opMyJIMPOBATH OIPEACICHUS: OCTPOYTOJBLHOTO, TYMNOYTOJbHOTO, MPSIMOYTOJIbHOIO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEIUAHbI
TPEYrOJbHUKA; CEPEIUHHOIO MEPIEHANKYIISIpa OTPE3Ka; IEPUMETPA TPEYroJIbHUKA.

®opMyJIMPOBAThH CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOIO TPEYTOJIbHUKA.

Crpoutb ueprexxu (IIPpM HAIMYUU BO3MOXKHOCTH), pemiaTh 3aJa4yM C IOMOUIbIO
HAXO0X/ICHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHSTH IPU3HAKN PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4ax.
M cnoJib30BaTh HUPPOBBIE PECYPCHI AJIA HCCJIEA0BAHUS CBOWCTB U3Y4aeMBbIX (pUTYD.

3HAKOMMTBCS C MCTOPHUEN Pa3BUTHUS TEOMETPUN
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[MapaJieJbHbIE [TapamtensHple  npsMble, ux |(@OPMYJHPOBATH MOHATHE MAPAUICTbHBIX MPSIMBIX, HAXOAUTh MPAKTHUESCKHE TPUMEPHI.
npsiMble,  cymma [cBoMcTBa, IlaTelii  mocryiar .
M3yuaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX IPU MEPECEYECHHH MAPAIICIBHBIX TPSIMBIX
yrjioB Esxnupa. Haxpecr nexamue, .
CEKYIIIEiA.
TPEyroJibHUKA COOTBETCTBEHHBIC u
(14 v) OMHOCTOPOHHHE YUIBL [[TpoBoauTh [J0KA3aTEILCTBA [APAIUIEIBHOCTH IBYX MPAMBIX C IIOMOIIBIO YIJIOB,
(06pasoBanmbie IPH |oGpa3oBaHHBIX NP MEPECEUYEHUH ITUX TPIMBIX TPETHEH NPIMON. BBIUHMCIAATH CymMMy
TiepeceaeHn TTapaIeIbHbIX - \vrop TpeyronsHIKA 1 MHOTOYTOJIBHHKA.
MPSIMBIX CEKYIIEH).
HaxoauTh 4KCiIOBbIC ¥ OYKBEHHbIC 3HAYCHUS YIJIOB B TCOMETPUUECKUX 3aj1auyax C
IIpusHax TApaLICILHOCTH |y orionp30BaHMEM TEOPEM O CyMME YTIIOB TPEYTOJIbHUKA U MHOTOYTOIbHHKA.
OpSIMBIX ~ 4Yepe3  PaBEHCTBO
DACCTOSIHMH OT TOYEK OHON (SHAKOMHTLCS C HCTOPHeli pa3BUTHS F€OMETPHH
MPSMOM 10 BTOPOH MIPSIMOM.
CymMa yIJioB TPEyroibHHUKA U
MHOTOYTOJIbHHKA.
BHelHye yribl TpeyroibHuKa
OKpYKHOCTD 1 (OKPYKHOCTb, XOPJIBI U |[@opMyIMpPOBATHL ONpPeAeJeHHs: OKPYXKHOCTH, XOpJbl, JHaMeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |[OKPY>KHOCTH.
KacarenbHass K  OKPY’KHOCTH. .
I'eomeTpuUecKue M3yuyaTh WX CBOWCTBA, NPH3HAKH, CTPOMTH YepPTEK(MPU HAIUYHHA BO3MOKHOCTH).
OKpy’>KHOCTb, BIIUCAHHAs B yIroJl. "
MOCTPOEHHUS CCJIeI0BATh, B TOM YHCIIE HCIOJIL3YsI HU(POBBIE PECYPChI: OKPYKHOCTH, BIIUCAHHYIO B
P [Tonsatue o I'MT, npumenenue B . ’ Uy unpp peeyp Py ’ o
OJI; IIEHTP OKPYKHOCTH, BIIMCAHHOMN B YTOJI; PABEHCTBO OTPE3KOB KAacaTebHBIX.
(14 v) 3a7a4ax. buccekrpuca p O HEHIP OKRpYK ’ yroiL p P
CCPCAMHHBIM  TEPHCHAUKYSP [ emonb3oBaTh MeTox I'MT i qOKa3aTesibCTBA TEOPEM O IEPECCUCHUH OUCCEKTPHC
KaK — TCOMCTPUICCKUC  MECTA \yrjop TpeyroibHUKA W CEPEJMHHBIX TEPICHIUKYISIPOB K CTOPOHAM TPEYTOJbHHKA C
TOYEK.

OKpy»XHOCTb, OIMCAHHAasl OKOJIO
Brnucannas B
TPEYTOJIbBHUK OKPY’KHOCTb.

TPEYrOJIbHUKA.

nomolbsio [ MT.

OB.]'IaZ[eBaTb NOHSITUSIMH BIIMCAaHHONM M OIIMCAaHHOM Opr)KHOCTCﬁ TPCYroJIbHHUKa,
HaXO0AUTb HEHTPHI OTUX Opr'}KHOCTCI\/'I.

PemiaTh OCHOBHBIE 3aJayd Ha IOCTPOEHHUE. yIrjaa, PaBHOIo JAaHHOMY, CEPCAUHHOTO
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[Ipocreiimue 3a71a4u Ha [IEPIEHAUKYJIApAa [JAaHHOIO OTpe3Ka; IPsIMOM, NPOXOIAIIEH 4Yepe3 MJaHHYK0 TOYKYy U
[IOCTPOEHUE MEPIICHANKYIISIPHON JaHHOW TNpPsIMOM; OMCCEKTPUCHI TAHHOTO YIJIA; TPEYroJbHUKOB II0
PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHUS TEOMETPUN

IloBTOpEHue, [loBropenue u 00o06menre PemaTh 3aa4u Ha NOBTOPEHHUE, WILUIIOCTPUPYIOLINE CBA3M MEXKAY PAa3IHMUHBIMU YaCTIMU
0000menue OCHOBHBIX IIOHATHH U METOJOB  [Kypca
Kypca
3HAHMIA
7 xyacca
(4 )
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8 KJ1acc (He MeHee 68 4)

Ha3Banue pa3nena
(Tembl) Kypca
(4mncy10 YacoB)

OcHoOBHOE co/iep:KaHue

OcHOBHbBIE BH/IbI 1€ATEILHOCTH 00y4aI0IIUXCSA

YeTbIpEéXyroabHM-
KH

(12 u)

[TapannenorpamMm, ero Npu3HakKu

u cBoicTBa. YacTHble ciyyau

napajieIorpaMMOB
(IpSIMOYTOJILHUK, pomo,
KBaJpaT), WX TMpHU3HAKH U

cBoiictBa. Tpaneuus. PaBHoOokast
U NIPSIMOYTOJIbHAS TPAIICIUH.

VaBoenue MEIUAHEL.

IleHTpanbHas CUMMETpUs

MN300paxkaTh M HAXOAMTBL Ha 4YepTeKaxX 4YETHIPEXYTOJIBHUKM pa3HbIX BUAOB M HX
SJIEMEHTHI.

@opMyJIMPOBaAThH ONpeAeeHHs: MapajuiesiorpaMma, IpsiMOyroJibHUKa, poM0a, KBajapaTa,
Tpareunu, paBHOOOKOH Tpaneuu, NpsiMOyTroJIbHON Tparnenuu.

I[OKa3blBaTb H HMCIHOJb30BaATh NpPH PEIICHHMM 3ada4 IIPpU3HAKK U CBOMCTBA:

rapajiesIorpaMMa, IpssMOYTOJIbHUKA, poMOa, KBajpaTa, Tpaleuuy, paBHOOOKOH Tpanenuu,
[IPSIMOYTOJIBHOM TPAIlCLUH.

IIpuMeHATH MeTOJ yIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Hcnoab3oBaTh U(GPOBBIC peCypChI TSl UCCIICIOBAHUS CBOMCTB U3Y4aeMbIX (huUryp.

3HAKOMHTBLCS C MCTOPHEH Pa3BUTHS FEOMETPUH

Teopema Paseca
U TeopemMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
1Mo100HbIe

TPeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsiss JIMHUS TPEYTroJbHUKA.
Tpaneuus, e€ cpeaHss JINHUS.

[IponnopumoHaIbHBIE OTpPE3KH,

[IOCTPOCHUE 4ETBEPTOrO

[IPOMMOPLHUOHAJIBHOT'O OTPE3KaA.

CBoiicTBa  IIEHTpa  Macc B

TPEYrOJIbHUKE.

IIpoBoANTE MOCTPOCHUSI C NMOMOUIBIO LUPKYJIS U JUHEWKU C MCIOJIb30BAaHUE TEOPEMBI
Qanmeca W TEOpeMBl O NPONOPLUUOHAIBHBIX  OTpPE3Kax, CTPOMTb  YETBEPTHIN

PONOPIMOHATIBHBIN OTPE30K (MPH HATUYHH BO3MOXKHOCTH).

HpOBO)II/ITI) AO0KA3aTCJIbCTBO TOI'0, 4YTO MCIHAHbI TPEYIrOJIbHUKA NCPECCKAIOTCA B OJHOM
TOYKEC, 1 HAXOAUTDb CBA3b C HCHTPOM MacCC, HAXOAUTH OTHOIICHUE, B KOTOPOM MCIAMAHbI
JIENSATCS TOYKOM X epe CCUCHUs.

Haxoautsb HOIIO6HBIC TPCYTrOJIbHUKU Ha T'OTOBBIX qCpTeiKax C YKa3aHHueM

COOTBCTCTBYIOIIMX ITPU3HAKOB HO)]06I/I5[.

Pemarthb 3aJa4M Ha HO}IO6HBIC TPEYTOJbHUKH C ITIOMOIIBIO CaMOCTOATCIBbHOI'O ITIOCTPOCHU A
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[lonoOHBIE TpEyroabHUKH. Tpu
[pU3HaKa moao0us
TPEYroJbHUKOB.  IIpakTnyeckoe
[IPUMCHCHHE

yepTexel (py HATUYUU BO3MOXHOCTH ) U HAXO0XKIEHUS TOJTOOHBIX TPEYTOJIbHUKOB.
[IpoBoaAUTH A0KA3ATENHLCTBA C UCIIOIH30BAHUEM IIPU3HAKOB MOI00US.

Jloka3bIBaTh TPU MIPU3HAKA OO0 TPEYTrOJIbHUKOB.

IIpuMeHS T [10JIyYE€HHbIE 3HAHUSI TP PELLIEHUU T€OMETPUUECKHUX U MPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPHeEN Pa3BUTHUS TEOMETPUN

I[nomansb.
Haxoxnenue
10 ei
TPEeyroJibHUKOB U
MHOI'0YT0JIbHBIX
¢uryp. Ilnomann
MoA00HbIX (uryp

(14 v)

[lonsatne 00 oOmell Teopuu
TUIOIIIA/IH.

DopmyJIbl JUTS TUIOIIAIA
TPEYrOJIbHUKA,
napauienorpamma. OTHOIIEHHE
ionaaed  TPeyrojJbHUKOB ¢
00IIMM OCHOBAHUEM WU OOIIEH
BBEICOTOM.

Brraucnenue i nehE
CJIO’KHBIX buryp qyepes
pa3zbueHue Ha  4acTH H
JTOCTPOCHUE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[Tnomanu TOMOOHBIX  UTYD.
Brruncinenue IJTOIIAIEH.

OByaieBaTh MEPBHYHBIMHU TPEICTABIEHUsIMU 00 OO0mIel Teopuu Twiomanu (Mepsl),
¢opmyMpoBaTH CBOMCTBA IUIOLIAN, BBIACHATh MX HArJISAIHBIA CMBICIL.

BoiBoauTs HopMyIIbl TUIOIMAAN MTAPATIIEIOTPaMMa, TPEYToJIbHHUKA, TPAMICHH U3 (POPMYJIBI
[JI0La/I1 IPSIMOYTOJIbHUKA (KBajpaTa).

BoiBoauTh (OpMYIIBI TUIOMIAIN BBITYKJIOTO YETHIPEX YrOJIbHUKA Yepe3 AUArOHAIU U yrojl
MEXKy HUMH.

Haxonuth momann ¢uryp, u300pak€HHBIX Ha KieTyaTod Oymare, HCIOJb30BaTh
pa3bueHne Ha 4acTu U TOCTPOEHUE (TPU HAJIMYMH BO3ZMOKHOCTH).

Pa36npaTb NMpuUMEPbI  UCIIOJIB30BaHUs BCIIOMOTaT€IbHON IUIOIIAAX  JJIS peuicHus
TrCOMCTPHUICCKUX 3aad.

HaxoauThb momaay nogo0HbIX GUryp.
BbIuncasiTh IUIOIAAN PA3TUYHBIX MHOTOYTOJIBHBIX (DUTYD.

Pemathb 3a/1a4M Ha 1iomanb € MPakKTUYICCKUM COACPIKAHUEM
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3anaun c MIPAaKTUYECKUM
coaepxanueM. Pemenue 3agau ¢
[TOMOILIBIO MeToaa

BCIIOMOIaTeIbHOM Iomaaun

Teopema
ITugaropa
HELENE]
TPUTOHOMETPUH

(10 v)

Hu

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPHUMCHEHHE.

Oo6parnas Teopema [lTudaropa.

Onpenenenue
TPUTOHOMETPUYECKUX  (DYHKIUI
OCTpPOTO yria,
TPUTOHOMETPUYECKHUE

COOTHOLIEHUSI B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.
CoOTHOLIEHUST MEXTy CTOPOHAMHU
B IPSAMOYTOJIBHBIX
TpPEYroJbHUKAX C yriiaMu B 45° u

45°; 30° n 60°

Jloka3zbiBaTh Teopemy [Tudaropa, ucnoab3oBaTh €€ B IPaKTUUECKUX BBIYUCICHUSX.

®opMyJIMpOBaTh  ONpeEeNCHUs
MPOBEPATH UX KOPPEKTHOCTD.

TPUT'OHOMETPUICCKHUX

GyHKIMA  OCTPOTO

yria,

BoiBoauTH TPUTOHOMCTPUYICCKHUEC COOTHOILICHUS B IPSAMOYT'OJIBHOM TPCYT'OJIbHUKE.

HccenenoBaTh COOTHOUIGHUS MEXKAY CTOPOHAMH B TIPSIMOYTOJIBHBIX TPEYrOJIBHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnonb3oBaTh GopMysibl IPUBEIEHUS U OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO IS
HaXOXXJICHHUS COOTHOIICHWH MEXIY TPUTOHOMETPUYECKMMU (YHKIHMSIMH Pa3IdYHBIX
OCTPBIX YIJIOB.

IIpuMeHSATH [TOy4YeHHbIE 3HAaHUS U YMEHHUS IPU PEIICHUH TPAKTHYECKUX 33]1a4.

3HAKOMHTBCS C MCTOPHEH Pa3BUTUS T€OMETPUN
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YTIJIbI
OKPY’KHOCTH.
Bnucannrnie

U OIIMCAHHBbIEC

YETbIPEXYT0JIbHU-
KH.

KacareanHbIe

K OKPYKHOCTH.

BrnucanHele W LIEHTpaJIbHbIE
VTJIBI,

YIOJl MEXIYy KacarelbHOM U
XOPJIOH.

Yriel  MeXay ~— XOpAaMH U
CEKYILINMU.

Brnucanueie u ONMCaHHbIE

YETBIPEXYTOJIBHUKHU, UX IIPU3HAKU
n cBoiicTBa. [IpuMeHeHHMe HTHX

®opMyJIMPOBAaTh OCHOBHBIE OIPEAEIEHUS, CBA3aHHBIE C yIJaMH B Kpyre (BIHCAaHHBIN
YroJl, LEHTPAIbHBIN yrod).

HaxoauTthb BriucaHHbIE yIJibl, ONMPAIOLIUECS HA OAHY AYTY, BBIYMCIATH YIJIbl C IOMOILIBIO
TEOPEMbl O BIIMCAHHBIX YIJaX, TEOPEMbl O BIIMCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O
LEHTPAJIbHOM YTJIE.

HccaenoBarb, B TOM YHCIE€ C TIOMONIBI0 IM(PPOBBIX PECYpCOB, BIHCAHHBIE H

OINMCAaHHBIC ‘ICTBIpéXYFOJ'IBHI/IKI/I, BbIBOJAUTDb UX CBOMCTBA U IMPHU3HAKH.

HMcnmoab30BaTh 3TH CBOMCTBA U IIPU3HAKHU IIpU PCUHICHUH 3a1a4

Kacanmne CBOICTB
OKpYKHOCTEH [P pELIEHUH T'€OMETPUUECKUX
(13 '—[) 3a1a4.
B3anMHOE pacnosiokeHue IByX
OKPY’KHOCTEH. Kacanue
OKPY>KHOCTEHN
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH (PemaTh 3aa4M Ha NOBTOPEHHE, WIIIOCTPUPYIOIINE CBSI3U MEXY Pa3IMUYHBIMH YacTSIMHU

00001IeH e 3HAHNI

(4 9)

17
METOJIOB KypcoB 7 W 8 KIIaccos,

000011IeHNE 3HAHUT

Kypca
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9 KJjacc (He MeHee 68 1)

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHOE coiep:KaHue

OcHOBHbIE BUIbI 1€ATEJIbHOCTH 00y4aI0IIUXCHA

4acoB)
Tpuronomerpus. |[lonstue  cunyca, KocuHyca,/@OpMyJIUpPOBATH OMNpeleJieHUsi  TPUTOHOMETPUUECKUX (PYHKUMN TYMBIX U MPSAMBIX
TaHT'€HCa OCTPOTo yria, GOopMyIbIyTIIOB.
Cunyc, KOCHHYC,

TaHreHce yriaos ot 0

[IPUBCACHUS.

Haxoaurthb CHUHYC, KOCUHYC, TAHI'CHC YIJIOB TPCYr'OJIbHUKA I10 Ta6JII/IIIaM " 4epe3

no 180 rpaaycoB.Onpenencnue COOTHOILCHUSI CTOPOH B TPEYTOJIbHHKE.
DopMyJIbI TPUTOHOMETPHUYCCKUX 3
S — HcnoJib30BaTh (POPMYIIbI TPUBEACHHS ISl BBIYMCIICHHUS TPUTOHOMETPUUYCCKUX (DYHKIIHI
¢yukuuii yrnmos ot 0° mo 180°. [TymbIX yrios.
(16 )
PeureHue HaxoxjeHre JIMH CTOPOH ¥ [BBIBOAMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PaIHyCOM OIMCAHHON OKPYKHOCTH).
TPEYroJbHUKOB.  [BSJIHUYHMH YIJIOB TPEYTOJHHUKOB.
Teopembr HaxoauThb CHHYC, KOCHHYC, TAHICHC YIJIOB TPEYTOJbHUKA M CTOPOHBI TPEYrOJIbHUKA Yepes3
KocuHyc u CHHYC IPSIMOTO U TPUTOHOMETPUYECKHE PYHKIUH YIIIOB.
KOCHHYCOB 7 y yenp p p pynkpm yr
TYIIOTO yria. Teopema 5
CHHYCOB. , Pemath TpeyroJabHUK, UCTIONB3YS ONpPENeNICHHS TPUTOHOMETPUYECKUX (YHKIHIA OCTPOTO
KOCHUHYCOB(000011IEHHAS)
714, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C paJnycom yIi1a, TCOpeMy CHHYy y

OTMUCAaHHOUW OKPY>KHOCTH).

Dopmyia TJTOIIA/INA
TPEYroJIbHUKA yepe3 1BE
CTOPOHBI M YIOJl MEXIYy HHMH.
TUTOIIA N

qepes

Dopmyna
YETBIPEXYTOJIbHUKA €ero

JUaroHajiv U yroj MCxay HUMHU.

Pemate HecTaHZAPTHBIEC TPAKTUYECKHUE 3a1a4H, CBOJALIMECS K HAXO0XKICHUIO Pa3IMYHbIX
PJIEMEHTOB TPEYroJIbHUKA
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[IpakTueckoe [IPUMEHEHUE
TTOKa3aHHBIX TEOPEM
IIpeoopaszoBanue [[lonstue o  npeobpazoBannnOCBaMBAThL MOHATHE IPEOOPa3OBaHMs MOAOOUS.
moao0us. og00usl. .
HccnenoBatb OTHOUICHHE JIMHEHHBIX 3JEMEHTOB (UIYp MpU NMpeoOpa3oBaHUM MOJ00US.
(8 ) CoOTBETCTBEHHBIE aneMeHThHaxoauTh mpuMepsl IOJ00HS B OKPYKAIOIIEH 1eHCTBUTEIHHOCTH.
Mo100HBIX uryp.
Pemiath reomMeTrpuyueckue 3aJaud U 3aJaYd U3 PEANbHON JKU3HH C HCIOJb30BAHHEM
MPU3HAKOB MOJOOHBIX TPEYTOJILHUKOB.
MeTtpuueckue Teopema 0 MpoU3BeIeHNU [ BBIBOAUTH METPHUUECKHE COOTHOILIECHUS MEXKIY OTPE3KaMH XOpPJ, CEKYIIUX U KacaTelbHbIX
COOTHOIIIEHHUsSI B [OTPE3KOB  XOpI, TEOpeMa O |C UCIOJIH30BAHNEM BIIMCAHHBIX YIJIOB M TOJOOHBIX TPEYTOJIHHHUKOB.
OKPYKHOCTH. [TPOU3BEICHNUN OTpPE3KOB .
Hcnoab30BaTh TEOPEMBI O MPOU3BEIEHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOMN
CeKyIIMX, TeopeMa O KBaJpare B
(8 u) . [pH PEIICHUH 3a]a4, TOCTPOCHUHN YePTEKEW Ha MPAKTUYECKUX 3aHATHIX
kacareqbHOW. [IpuMeHeHne B

PCHICHUH I'COMCTPUICCKHUX 3aJlaYd

BekTopsi (12 41)

Onpenenenue BEKTOPOB,
CIIOKEHUE M PAa3HOCTh BEKTOPOB,

YMHO>XCHUC BCKTOPA HA YUCJIO.

DuU3N4eCKul U IeOMETPUUYECKUI
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHl KaK HAIPaBJICHHbBIE OTPE3KH, MCCJIe10BATh I€OMETPUYECKUM
(mepemerienne) 1 GU3NUYECKUil (CuIa) CMbICIBI BEKTOPOB.

3HaTh OnpeeeHusl CYMMBl W Pa3sHOCTH BEKTOPOB, YMHOKEHHsS BEKTOpa Ha YHCIIO,
HCCJIe0BATH FEOMETPUUECKUN U PU3NYECKHUIT CMBICIIBI TUX ONepaluil.

Pemathb TCOMETPHUUICCKUE 3a1a4r C UCITOJIb30BAHUEM BEKTOPOB.

Paznoxxenue BCKTOpa IO AOBYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

Koopaunatsl BekTopa.

CkansipHoe IIPOU3BEICHHE
BCKTOPOB, €ro0 IMPUMCHCHUC JIA

HaXOXICHUA JJIMH U YIJTIOB.

Pemenue 3a7ay ¢ IIOMOIIBIO

BCKTOPOB.

s
pelieHnsT 3a7a4 KUHEMATHKH |
Meton

[IpuMeHEeHHE  BEKTOpPOB

MEXaHUKHU. KOOpAMHAT
[PU  PEIICHHH T€OMETPHUYECCKUX
3a/1a4.

cnonk30Banue MeETOoJIa
KOOpPJIMHAT B

3aJadax

IPAKTUICCKUX

PackaaapIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKalIpHOE POU3BE/ICHUE BEKTOPOB, BBIBOJUTH €r0 OCHOBHBIE CBOMCTBA.
BoiuncasTs cyMMYy, pa3HOCTh M CKaJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
[IpuMeHATDH CKaISIPHOE MIPOU3BEACHHUE JIJIsl HAXOXKICHUS JJIUH U YTJIOB.

Hcnonb3oBaTh CBOWCTBA YIVIOBOr0O Ko3(d@uirenta npsMol Npu peleHn: 3aaad, JUis
OIpeieNICHUs PACIIOJIOKEHUS MTPSIMOU.

HpI/IMeHﬂTb KOOpAWHATEI IIpHU PEHICHUN I'€COMETPUUCCKUX U IMMPAKTUYCCKUX 3aaad, JJIs
IIOCTPOCHUA MAaTCMATHUYCCKUX MoJieNnen pCaIbHbIX 3a/1a4 (((MCTOI[ KOOp,Z[I/IHaT))).

[losib30BaTHCS1 A7 TOCTPOCHUS U HCCIIE0BaHUN [TU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHUS T€OMETPUH

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3alus
3HAHMIT?

(10 v)

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH

u  MeTogoB  kypco  7—10
KJ1aCCOB, 0000111eHNE 51
CHCTEMATHU3aIIH 3HAHHUH.
[Ipocreliine  reoMeTpuyecKue
¢burypsl W WX  CBOICTBa.
M3mepenue Te€OMETPUUYECKUX
BEJIUYNH.

TpeyroapHUKH.
[TapannensHble u

[IEPIEHIUKYISIPHBIE TIPSIMBIE.

OnepupoBarth NOHATHSAMHU:  (Urypa,
paBHOOEPEHHBII W PaBHOCTOPOHHUN TPEYrOJbHUKH,

TOYKa, TMpsMasd,

yro,
IPSIMOYTOJIBHBI  TPEYTOJIbHUK,

MHOT'OYT'OJIbHUK,

Me/iMaHa, OMCCEKTpUCca U BbICOTA TPEYrojbHHUKA, apalljienorpaMM, poMO, MpsIMOYTOJIbHHUK,
paBeHCTBO U mopobue  uryp,
TPEYroJbHUKOB; NapaJlJIeIbHOCTh U MEPIEHANKYIIPHOCTh NPSIMBIX, YTOJI MEXY MPSIMBIMHU,

KBaJAparT, Tparenud; OKpPYKHOCTb, KacCaTClIbHas;
CUMMCETpPUSA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; AJINHA, paCCTOAHUC, BEJINYHHA YyIJia, IJI0MAAb,

[IEPUMETP.

Hcnosb3oBath GopMyJibl: IEpUMETPa U IUIOMAIN MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH
U TUIOIIAIU KpyTa, 00bEMa MPpsIMOYTOJIbHOTO Napasuleenunesia.

OﬂepI/IPOBaTb NMOHATHAMM: MPAMOYrOJIbHasd CUCTEMA KOOPAWHAT, BEKTOP, UCIOJILB30BaTh
OTU IMOHATHUA I NPCACTABJICHUA HOAaHHBIX W PCIICHHA 3aJad, B TOM YHCIIC M3 JPYIrHUX
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OKpy’>KHOCTB u KpYT. |[y4eOHBIX IPEAMETOB.
['eomeTpuyeckne  MOCTPOECHHS.
VY riel B OKPY>KHOCTH.
BrircaHHple ¥ ONMCAaHHbIE
OKPYKHOCTH MHOTOYTOJIbHUKOB. BriGupars MeTO IS PEIIEHNs 3a1a4H.
[Ipsamas 51 OKPY/KHOCTb.
YeThlpéXyronsHuky. Bricannsie (PelIaTh 3a1a4u U3 MOBCCAHCBHOM KU3HN

141 OIIMCAaHHBIC

Pemiate 3aa4yu Ha IOBTOPEHUE OCHOBHBIX IOHATHH, WUIIOCTPALUIO CBSA3EH MEXIY
pPa3IMYHBIMU YaCTAMU Kypca.

YETBIPEX YT OJIbHUKHU.

Teopema Iludaropa u nHauana
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTrOJbHUKOB.

HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus IUIOCKOCTH.
J[BYOKCHUS. ITonmoOue.
Cummertpusi.

IIontans. Brruncnenue

iomaneii. [hnomanyu moaoOHbBIX
buryp.

I[eKapTOBI)I KOOpAWHAThI Ha
ITIJIOCKOCTH.

BekTopsl Ha INIOCKOCTH

2 371ech TIpeCTaBIeHBI dIEeMEHTH CONEPKaHUs Kypca, M3ydaBINHecs B 5—8 KiaccaX M TpeOyloIIue MOBTOPEHHMs, 000OIIeHHs M CHCTEMATH3AIH.
OOpararbest K TOMY MaTepHally MOXHO B BHJIE€ aKIIEHTa Ha 3aBEpIAlOIeM dTare u3ydeHus Kypca 9 kiiacca Win pacrpeaesnsTh 0 COOTBETCTB YIOIIUM
TEMaTHYECKHUM pa3JieliaM, U3ydaeMbIM B T€UCHHE Y4eOHOTO rojia.
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[Ipu pazpaboTke paboyeil mporpaMMbl B TEMATHYECKOM TUIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BOBMOKHOCTH HMCIIOJIb30BAHUS
JIEKTPOHHBIX (TIUGPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIFONIUXCS YICOHO-METOAMYECCKUMHU MaTepuajaMu (MyJIbTUMEIUIHBIC
MIPOTPAMMBI, SJICKTPOHHBIC YICOHUKU W 3aIaYHUKH, dJIEKTPOHHBIC OMOIMOTEKH, BUPTYaJIbHBIC JJA0OPATOPHH, UTPOBBIC TIPOTPAMMBI,
KOJUICKITUU IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIHOJIB3YEMBIMU i OOydeHHMs W BocmuTanus oOydaromuxcs ¢ HOJIA,
MIPEICTABIICHHBIMU B JIEKTPOHHOM (ITM(POBOM) BUJIE M PEATM3YIOMMMH TuaakTudeckue BosMokHocT KT, comepkanne KOTOPBIX
COOTBETCTBYET 3aKOHO/IATEILCTBY 00 00pa30BaHUM.
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKAN».
8—9 KJIACCBI

Henan u3yyeHusi yaeOHOro Kypca

B coBpemMeHHOM 1IU(PPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX pOJIM B 00pa30BaHMU, HEOOXOJAUMOM KaKJOMYy ueioBeKky. Bo3pacraeT umcio
npodeccuit, mpu OBJIAJCHUN KOTOPBIMU TpedyeTcsi Xxopoias 6a30Basi MOATOTOBKA
B 00JacTM BEpPOATHOCTHM U CTAaTHCTUKM, Takas TOJArOTOBKAa BaXKHa JUIA
MPOAOHKEHNUS 00pa30BaHUs U I YCIEIIHOM MPo(hecCHOHAIBHON Kapbephl.

Kaxxapiif 4enoBek MOCTOSTHHO MPUHUMAET PELICHUS] HA OCHOBE MMEIOLIUXCS
y HEro JaHHBIX. A i1 OOOCHOBAaHHOTO TPUHATHS PEIICHUS B  YCIOBHSIX
HeJocTaTka WM W30bITKa HHGOpMAlMK HEOOXOJUMO, B TOM YHCIIE XOPOIIO
c(OPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILJICHUE.

NMeHHO 1O3TOMY OCTpO BCTajJla HEOOXOAUMOCTh C(HOPMHUPOBATH Yy
oOy4aroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B Ce0sl B KaUueCTBE
HEOTHEMJIEMON  COCTABJISIONICH  YMEHHME  BOCIPUHUMATh U  KPUTUYECKH
aHAJIM3UPOBaTh MH(OPMAIUIO, IPEJCTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTUX pPEAIbHBIX TMPOIECCOB M 3aBUCUMOCTEM,
MPOM3BOJUTH MPOCTEUIITNE BEPOSTHOCTHBIE Pacu&Thl. 3HAKOMCTBO C OCHOBHBIMHU
npuHIMUIaMd cOopa, aHanmu3a W TPEJCTaBICHHUS MaHHBIX W3 Pa3lIuYHBIX cdep
KU3HU OOIIEeCTBA W TOCYJapCTBa MPHOOIIAET 00YydYaronIuXcsi K OOIIECTBEHHBIM
uHTepecaM. M3ydeHne OCHOB KOMOWHATOPUKH Pa3BUBAET HABBIKH OpPTaHHU3AINH
nepebopa M mojcuéra Ynucia BapUaHTOB, B TOM YHUCIE, B MPUKIATHBIX 3a7adax.
3HAaKOMCTBO C OCHOBaMHU Te€OpUHU TpadoB cO3MaéT MareMaTUUYeCKUil (yHIaMEHT
st (OpMHUPOBAHUS KOMIETEHIIM B 00sacTh WHOOpMATHKA U HHUQPPOBBIX
TexHojiorud. [lomMuMO 93TOro, mHpuU UBYYECHUH CTATUCTUKA U BEPOSTHOCTH
oOoramarTcs TPEACTABICHUS YyYalluXCsli O COBPEMEHHOW KapTHHE MHUpa H
METOJIaX €ro HCCIeoBaHus, (POPMUPYETCS MOHWMAHHWE POJM CTATUCTUKU Kak
UCTOYHUKA COIMAIBHO 3HAYMMON HH(POpPMAIMA M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM C MaHHBIMH IEISIMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO
Kypca «BeposSTHOCT, M CTaTHCTHKa» OCHOBHOM IIKOJIBI BBIACIICHBI CIICAYIONINE
coJiepKaTeNbHO-MeToAnueckre JIuHuM: «[IpencraBieHrne JTaHHBIX U ONKCATENbHAS
CTaTHCTUKa»; «BepoATHOCTHY; «IJEeMEHTHl KOMOMHATOpUKH»; «BBemenue B
Teopuio rpadoBy.

Copmepxxanne nuHuM «lIpeacraBieHne JaHHBIX HW  OMUcCaTelbHAs
CTaTHCTUKA» CIY)XKHT OCHOBOW Ui (OpPMHpPOBAHHS HABBIKOB pabOTHI ¢
uH(popMaIMen: oT YTEHUS M HMHTEpIpETaruu WHGOpPMAINH, MPEACTaBICHHONW B
TaOJMIax, Ha JuarpaMmax u rpadukax g0 cOopa, TMPEACTaBICHUS W aHaIU3a
JAHHBIX C UCIOJIb30BAHUEM CTATHCTHUYECKHX XapaKTEPUCTUK CPEIHUX W
pacceuBanus. Paborass ¢ JaHHBIMH, OOydYalolmIMecs Y4aTCsi CUUTHIBATh W
WHTEPIPETUPOBATh JIaHHBIC, BBIJBUTATh, APTYMEHTUPOBATh M KPUTHUKOBATH
MPOCTEUIINE TUIIOTE3bI, PA3MBINLIATh HAJ (PaKTOpaMu, BBHI3BIBAIOITUMU
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U3MEHUYMBOCTh, M OLIEHMWBATh WX BIMSIHUE HA PACCMaTPUBAEMBbIC BEJIMYUHBI U
IIPOLIECCHI.

NHTYynTHBHOE NpENCTaBIEHUE O CIy4YalHOW M3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEpPHOCTEH W TEHACHUHWW CTAaHOBUTCS MOTHMBHUPYIOIIEM OCHOBOM IS
M3Y4YEHHS TEOPUU BEPOSATHOCTEU. bObIIoe 3HaYEHNE 31€Ch UMEIOT NTPAKTUYECKHE
3a1aHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMU.

[loHsiTHE BEPOSATHOCTH BBOJIUTCS Kak Mepa MpaBAONoao0us CIydailHOTO
coOpiTuda. [lpym m3ydeHum Kypca oOydaromuecs 3HAKOMSTCS C IMPOCTEUIINMU
METOaMM BBIYMCIICHHS BEpPOSTHOCTEH B  CIyYalHBIX OKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMHM 3JIEMEHTAapHBIMA HCXOJAaMH, BEPOATHOCTHBIMHM 3aKOHAMH,
MO3BOJIIIOIIMMHU CTaBUTh M pelIaTh Oosee CloXHbIe 3afaud. B Kypc BXoasr
Ha4yaJIbHbIC IIPEICTABICHHUS O CIy4YalHBIX BEJIMYMHAX M HX YHUCIOBBIX
XapaKTEpUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISETCS 3HAKOMCTBO O0YUaIOIIUXCs €
MHOKECTBAMH M OCHOBHBIMH ONEPALMSMH HAJ MHO>KECTBAMH, PACCMATPUBAIOTCS
IIPUMEPBI NIPUMEHEHUS Ul PELICHMs 3a/1a4, a TAK)KE HCIOJIB30BAHUSA B APYTUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MPeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-9 xnaccax uzyuaercs kypc «BeposiTHOCTh U CTaTUCTUKA», B KOTOPBIM
BXOAAT pazgensl: «lIpeacraBieHre JaHHBIX M ONHCATENbHAs CTAaTHUCTHKAY;
«BeposTHOCTEY; «DNIeMEeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadoBy.
Ha u3ydenue nanHoro xkypca oTBoaUT 1 ydeOHBIN yac B HEENIO B TEUCHHE
Ka)k70ro roja ooy4yenus, Bcero 102 yuebHbIX yaca.

CopeprxaHue yuebHoro kypca (no ronpam obyueHums)

8 kiacc

[IpencraBieHue AaHHBIX B BUJE TAaOJHUL, AUarpamm, rpadukoB. 3anoIHeHUe
TaOJIMIl, YTEHHE U TIOCTPOEHUE Jauarpamm (CTOJIOMKOBBIX (CTOIOYATHIX) W
KpPYyroBbIX). UTeHne rpaukoB peantbHbIX TpoiieccoB. M3pneuenne nndopmaiuu us3
Jauarpamm U TabJuL, UCTIONb30BAaHUE U UHTEPIIPETALNS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeaHEe apUpMETHUecKOoe, MeauaHa, pa3Mmax,
HaumOoJbIIeE M HaWMEHbIlee 3HA4YeHHsT HAOOpa YHUCIOBBIX JaHHbBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

CrnyyaliHbIM SKCTIEpUMEHT (OMBIT) U Ciay4yalHOe coObITHE. BeposTHOCTh U
yacToTa. Pojib MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oO1ecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. IIpencraBnenue o cBsi3HOCTH rpada. -Llenu u nuknsl. Iyt B
rpadax. Ob6xon rpada (ditnepoB myTh). llpencraBienne 006 OpUEHTUPOBAHHOM
rpade. Pemenune 3a/1a4
C TIOMOIIIBIO TPadOB.

9 kaace

[IpencraBienue JaHHBIX B BUJE TaOIHII, JUarpamMmm, rpadukos.
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MHOX€eCTBO, JJIEMEHT MHOXECTBA, MOAMHOXeCTBO. Onepauuu Haj
MHOKECTBaMU: OOBEIMHEHUE, MepeceueHue, aonojgHeHue. CBoOMCTBa omepanuii
HaJl MHOXXECTBAMH: IEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPEIEIUTEIBHOE,
BKiItoueHus. Mcmonb3oBaHue TpadUyUEcKOro MPEACTAaBICHUS MHOXECTB IS
ONKCAaHUS PEATbHBIX MTPOLIECCOB U SIBJIIEHUI, TPU PELICHUU 3a/a4.

W3mepenne paccerBaHusl JaHHbIX. Jucrepcrs M CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. /JlnarpamMmma paccenBaHusl.

DOnemeHTapHble COOBITHA Ciy4yaiiHOro omnbita. CiyyaiiHble COOBITHS.
BepositHoct  coOpiTuii.  OnBITBI € pPaBHOBO3MOXKHBIMH — 3JIEMEHTapHBIMH
coOprTusaMu. Ciaydaitablii BEIOOp. CBA3h MEXKAY MAJIOBEPOATHBIMHU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JAE€peBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
BHUCSIYEH BEpUIMHBI, CBA3b MEXKIY YHUCIOM BEPIIMH M 4yucioM pédep. [IpaBuio
yMHOXeHHUs. Pemienue 3aaau ¢ nomoipto rpados.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObeAMHEHUE W
nepeceyenne coObiTuil. HecoBmectHpie  coObiTus. Dopmyna  clOXKeHHUs
BEPOSITHOCTEH. YCIOBHas BEpOATHOCTh. IIpaBuino ymHoOxeHus. HezaBucumble
cobwiTusa. IlpencraBineHue skcrepuMeHTa B BuAe JepeBa. Pemenue 3amau Ha
HAXOXKJEHUE BEPOSTHOCTEH C ITOMOINBIO JIEpEBA CIyYalHOIO JKCIEPHUMEHTA,
nyarpamm Jitepa.

NMnaHmpyembie npeaMeTHbIe pe3ysibTaTbl 0cBoeHus Mporpammel (Mo rogam
obyueHus)

[TpenMeTHbIC pe3ysbTaThl OCBOCHHS Kypca «BeposSTHOCTh U CTaTHCTHKA» B
8-9 knaccax xapaKTepHU3YIOTCS CIACAYIOMUMHA YMEHUSIMH.
8 kiacce
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Uutate wuHbOpMaIMIO, TMpEACTaBICHHYIO B Ta0nulax, Ha JMarpammax;
MPEACTaBIATh JAHHbIE B BHUJE TaONUI, CTPOUTH JAHArpaMMbl (CTOJIOUKOBBIC
(cTronbuatkie) ¥ KpyTroBbIe) IO MaCCHBaM 3HAYCHUH.

OnuceiBaTh W UHTEPIPETUPOBATH pPEAIbHBIC YKCIOBBIC JIaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IMarpaMmax, rpaukax.

Hcnonb30BaTh A1 ONMUCAHUS JTAHHBIX CTATUCTHUYECKUE XapPAKTEPUCTUKU:
cpenHee apudmeTrnueckoe, MeauaHa, HauOoJblllee W HAaMMEHBIIEE 3HAYCHUS,
pa3max.

HNMeTh mpencraBieHUE O CIyYalHOW WM3MEHYMBOCTH Ha NpUMEpax LEH,
bu3MYeCKUX BEIMYMH, aHTPOIOMETPUUYECKUX JAaHHBIX; UMETh MPEJICTABICHUE O
CTaTUCTUYECKOU YCTOMUYNBOCTH.

9 kiace

N3Bnexkats U mpeoOpa3oBbIBaTh WH(OOPMAIIUIO, MPEACTABICHHYIO B BHUJIC
Ta0JIHII, TUarpaMm, rpauKoB; MPEJCTABIAThH JaHHBIC B BUJIE€ TaOJHII, TUarpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBK CTATUCTHYECKUX MOKA3aTENEH: CPETHUX
3HAUYCHUN U Mep pacceuBaHus (pa3mMax, TUCIIEPCHUS U CTaH/IapTHOE OTKIOHEHUE).

HaxomuTh 4YacTOTBI YHCIOBBIX 3HAQYECHHW W  YacTOTBI COOBITHH,
B TOM YHCJIE TI0 PE3YJIbTaTaM U3MEpPEHUN 1 HAOII0ICHUH.

Haxonuth BEpOSTHOCTHM CIydalHBIX COOBITUH B  ONBITaX, 3Has
BEPOSITHOCTA JJIEMEHTAPHBIX  COOBITUM, B TOM 4YHUCIE€ B  ONBITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.

Hcnonb3oBaTh rpaguyeckre MOJICNU: JEPEBO CIy4allHOTO AKCIIEPUMEHTA,
JarpaMMBbl Diiepa, YuciaoBas mpsmasi.

OnepupoBaTh TMOHATHUSIMUA: MHOXECTBO, TOJMHOMXECTBO; BBINOJHSITh
omepalMu HaJl MHOXECTBAMHU: OO0BEJUHEHHE, TIepeceyeHue, JIOMOIHEHUE;
MIEPEUUCIIATD 3JIEMEHTHI MHOYKECTB; IIPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyueckoe MpeIcTaBICHUEe MHOXKECTB U CBS3EH MEXIY
HUMMU JUJI OIMCAaHUS MPOLIECCOB U SIBJIECHUW, B TOM YHUCJIE IIPU PELIEHUM 3a/1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.
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TemaTuueckoe ny1aHMpoBaHue yyebHoro kypca (no rogam obyuenums)

8 kiacc (He MeHee 34 1)

HaszBanue
pasaesa (TemMbl)
(4mnci10 YacoB)

OcHoBHOe co/iep:KaHue

XapakTepucTHKA JeITeJIbHOCTH 00YYA0IINXCS

'Y CTOMYHBOCTh MEIUAHBI.

IIpencrasiienue [IpencraBnenue JTAHHBIX B |OcBauBaTh €NOCOOBI MPEJICTABICHUS CTATUCTUYECKUX JIAHHBIX M YUCJIOBBIX MACCHUBOB C
TaHHBIX Ta0IMIaX. [IpakTHdeckue [MOMOIIBI0 TAONHII W JUArpaMM C HCIOJIb30BAHMEM aKTYAJIbHBIX M BaXKHBIX JaHHBIX

BBIYMCIICHUSI 110  TaOMWYHBIM |(meMorpaduyuecKue JaHHbBIE, MMPOU3BOJICTBO IPOMBIIUICHHOW W CEIBCKOXO3SHCTBEHHOMN
(79) TaHHBIM. W3Bneyenne U |[OpOAYKIIHUU, OOLIECTBEHHBIE U IPUPOIHBIC SBICHHS).

WHTEPIPETAIHs TaOJIMYHBIX

narmbix. [IpakTEaeckas paboTa H3y4yaTh MeToAbI pabOThl C TAOIMYHBIME U TPAQUICCKUMU TPEIACTABICHUSIMHU JTaHHBIX C

MOMOIIIBIO ITU(POBBIX PECYPCOB B XOJI€ MPAKTUYECKUX padboOT

«Ta0auiey.

['padpuaeckoe MIPE/ICTABJICHHE

MaHHBIX B  BHJIE KPYrOBBIX,

CTOTOMKOBBIX (cTonG4aTkIX)

arpamm. Yrenune u

MOCTPOEHNE JUarpaMM.

[Ipumepst nemMorpaduueckux

arpamm. [TpakTnueckas

pabota «JlmarpaMmmbi»
OnucarejbHas Uucnoele  Habopel. CpenneeOcBamBaTh MOHATHSA. YHCIOBOW HAOOp, Mepa IEHTPaIbHOU TeHJEHIINH (Mepa LIEeHTpa), B
CTAaTHCTHKA apudmeTuyecKoe. TOM YHCIIe CpeHee apudMeTndeckoe, MeInaHa.
(8 ) Menuana  49ucinoBoro  Habopa.OmuchIBATH CTATUCTUYECKHE TAHHBIC C TIOMOIIBIO CPETHETO aprU(PMETHUECKOTO U

MeauaHbl. PemraTe 3agaun.

M3yuaTh cBOMCTBAa CpeAHUX, B TOM YHCJE C TMOMOIIBI0 IMU(POBBIX PECYPCOB, B XOJE

[IpakTuueckas pabora «Cpemnue
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SHAUYCHU ).

HaubOoubiiee u
3HAYCHUSA YHUCIIOBOI'O

Pazmax.

HaNMCHBIIICEC
Habopa

MPAaKTUYECKUX paboT.

OcBauBaTh MOHATHS HAUOOJbIIEC U HAUMEHBIIIEE 3HAYCHHUS YHCIOBOIO MAaCCHUBA,
pa3Max.

Pemarthb 3aJavYM Ha BBI60p crocoda OImMcaHus JaHHBIX B COOTBCTCTBHUU C l'IpPIpOI[Oﬁ
JJaHHBIX WU LCJIAMU UCCICIOBAaHU

Cayuaiinas
U3MEHYHBOCTh

(6w

Cnyyaiinas U3MEHUYHUBOCTh
(mpumepsr). YactoTa 3HaYEeHUN B
MaccuBe JaHHBIX. ['pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabora

«CnyqaﬁHa;I HU3MCHYHNBOCTB»

OcBauBaTh NOHATHA. YaCTOTa 3HAUCHUN B MacCUBE JaHHBIX, I'PYHIIMPOBKA JaHHbIX,
rucrorpaMmma.

CTpouThb U aHATU3HUPOBATH TUCTOTPAMMBI, MOAOMPATDH MOIXOISIINN AT TPYIITUPOBKH.

OcBauBaTh rpaduyeckue NpercTaBIeHHUs Pa3HbIX BHUJOB CIy4alHOM M3MEHUUBOCTH, B
TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0J1€ MPAKTHIECKON pabOThI

BBenenue
Teopuio rpagos

(4 9)

['pad,
[IpencraBnenue

rpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIIINHA, pebpo.
3agadn c
[TOMOILIBIO Crenenb
pébep M CcyMMmapHas CTENeHb
BepunH. Llens u nukn. Ilyrs B
rpade. [TpencraBnenue 0
cBsi3HOCTH Tpada. O6xon rpada
(siinepoB myTh). IIpencraBnenue
00 OpUEHTHPOBAHHBIX Tpadax

OcBauBath mnousiTus. rpad, BepmumHa rpada, pedpo rTpada, cTemeHb (BAICHTHOCTDH
BEPILMHBI), HENb U LUKIL

OcBauBaTh NOHATHSA: NYTh B Trpade, dUIEpoB MMyTh, 00X0a Tpada, OpUEHTHPOBAHHBIN
rpad.

Pemath 3a1aum Ha TIOMCK CyMMBI CTETNIEHEN BepinuH rpada, Ha MOUCK 00xozaa rpada, Ha
MOWCK MyTeil B OPHEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bl TMPEACTAaBICHUS 3a7ad U3 Kypca aiaredpbl, T€OMETPHH, TEOpUU
BEPOSITHOCTEH, IPYTrUX MPEIAMETOB C MOMOIILI0 rpadoB (KapThl, CXEMBI, DJIEKTPUUECKHE
1enu, yHKIIMOHATBHBIE COOTBETCTBHUS) HA TPUMEpPAX
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BepositHOCTH CrnyyaitHplii ombIT W ciydaiiHoe |(OcBaMBaTh TOHSITUSI: CIy4yallHBIM ONBIT W cly4yailHOe cOObITHE, MajOBEPOSTHOE U
yacTrora cobsiTe.  BeposTHOCTB U |[IPaKTUYECKHU JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT 0 4acToTa COOBITHS. Ponb .
M3yyaTh 3HaYMMOCTb MaJOBEPOSTHBIX COOBITMH B INpHUPOJAE U OOIIECTBE HAa Ba)KHBIX
coOBITHA MaJIOBEPOSITHBIX U TPAKTHUECKU N
. npuMepax (aBapuM, HECUACTHBIE CIy4yaW, 3allUTa MEePCOHATBHON MH(pOpPMaLUK, Ieperada
JTOCTOBEPHBIX COOBITHIA p | PMEP (asapuu, yHam, sat P (opmarwi, niepen
(49) TaHHBIX).
npupoje u B obmecTBe. Monera
1 UTPaJIbHAs KOCTb B TCOPUH P[3yyaTh pojib KJIACCHMYECKUX BEPOSTHOCTHBIX MOJEed (MOHeTa, WrpajbHas KOCThb) B
BCPOATHOCTCH. TEOPHUHU BEPOSTHOCTEHA.
[Ipaxtiieckas pabota «acToTa |fagponate 1 M3yuaTh HacToTy COOHITHI B POCTBIX SKCIEPHMEHTAX, B TOM HHCIE C
BLITAZICHIA OpJ1a» OMOMIBIO IIU(POBBIX PECYPCOB, B XOJI€ NPAKTUYECKON PabOThI
O060061eHue, [IpencraBnenue naHHbIX. ([IOBTOPATH U3YyYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
KOHTPOJIb OmnwucarenpHas CTaTUCTHKA.
. PemiaTh 3agaum Ha MNpeACTaBIEHUE W ONMCAHUE JAHHBIX C IOMOIIBIO HM3YYEHHBIX
BepositHOCTB CIIy4alHOTO N .
59) COBLITIS xapakTepucTuk. OOcy:KAaTh NpPUMepPbl CIIyYalHBIX COOBITHH, MAaJIOBEPOATHBIX U

[IPAKTUYECKH JOCTOBEPHBIX CIyYalHbIX COOBITUH, X POJIM B IPUPOJIE U KU3HU YETIOBEKa
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9 kuacc (He meHee 34 4)

Ha3Banmue
pa3zaesa (Tembl)
(4HCI10 YacoB)

OcHoBHoOe coep kaHue

XapaKTepI/ICTHKa JCATCJIBbHOCTH Oﬁy‘lalOlIII/IXCH

IMoBTOpEHHE [IpescraBieHue naHHBIX. [IOBTOPSATHL U3Y4EHHOE U BHICTPAMBATH CHCTEMY 3HAHMIA.
Kypca 8 kJjacca OnucarenbHas CTaTUCTHUKA.
. Pemiath 3aJa4Y¥ Ha NPEJCTABICHME M ONUCAHME JAHHBIX C MOMOIIBIO H3YYEHHBIX
A CrnyuaitHas U3MEHYUBOCTD.
q XapaKTepUCTHK. PemiaTh 3aJa4M Ha IPEICTABICHUE TPYIIMUPOBAHHBIX MTAHHBIX U
(49) Cpennue 4iciioBoro Habopa. P p . A pel PyTp a
OIMCaHKE CAy4aiiHON NU3MEHYMBOCTH.
Crnydaiinbie COOBITHS. 5 5
Pemath 321244 Ha ONpeAeieHUE YaCTOThI CIYUaifHBIX COOBITHH, 00CYKICHNUE TIPUMEPOB
BepostHoCcTH u YaCTOTBI. e pea yd ’ YA PUMEP
CIIyYaMHBIX COOBITHI, MAJIOBEPOATHBIX M MPAKTUUYECKH JOCTOBEPHBIX  CIIYYANMHBIX
Kiaccuueckue wmojaenu Teopuu %’q B ’ p p A p ¥
. COOBITHH, X POJIU B IPUPOJIE U KU3HU UEIIOBEKA
BEPOATHOCTEN: MOHETa u » IX P pHrpoa
UrpaabHas KOCTh
OnucareabHast OTKJIOHEHHS. Jucnepcus |OcBaMBaThL NOHATHS: JUCIEPCHS U CTAHAAPTHOE OTKIOHEHHUE, HCIIONIB30BATh STH
CTATHCTHKA. YHCIIOBOTO Habopa. [XapaKTEPUCTHKH JUIsl ONIMCAHUS PACCEMBAHUS TaHHBIX.
PaccenBanme CrangapTHOE OTKJIOHEHHE
BbIABHraTh THIOTE3bI 00 OTCYTCTBUM MIJIM HAIMYHUY CBA3M 110 JUATPAMMaM PaCCEHBaHMs.
MaHHBIX 4rCIOBOro HaGopa. Jlmarpammbl
(4 4) pacceHBaHm CTpOMTH JUarpaMMbl PACCEMBAHUS 10 UMEIOLIIMMCS JAHHBIM, B TOM YHUCJIE C MOMOIIBIO
KOMITBIOTEPA
MHoKecTBa MHOECTBO, MOJIMHOKECTBO. |OCBaUBATh MOHSITHS. MHOKECTBO, JIEMEHT MHOKECTBA, TOIMHOKECTBO.
Onepanuy HaJ MHOKECTBAMH:
(4 v) BbINOJIHATH ONEPAIMH HaJl MHOKECTBAMU: 00BEIUHEHNE, TIEPECCUECHHUE, JOTIOTHEHHE.
00beMHEHNE, TnepeceyYeHue,
JOIIOTHCHHC. Mcnoib30BaTh CBOMCTBA: EPEMECTUTENLHOE, COYETATENLHOE, PACIPENECIUTENLHOE,
. . BKJIFOUCHMS.
CBoiicTBa onepanui HaJ
LML A Gt Hcnoab30BaTh Trpaduueckoe MpeCTaBIEHHE MHOKECTB MPH ONUCAHUU PealbHbIX
TICPEMECTUTEIILHOC, POLIECCOB U SABJIEHUH, TP PEIIEHUH 3a/1a4 U3 JIPYTHX y4eOHBIX PEAMETOB U KypPCOB
coYeTaTeNbHoe,

91




pacIpeeuTeIbHOE,

BKJTFOUCHHSI.
['padmyeckoe  mpenacTaBiICHUE
MHOYECTB.
BeposiTHOCTH JJIeMeHTapHBIC coObITHs. |(OcBaMBaTh MOHSITHS. DJIEMEHTAPHOE COOBITHE, CIIy4allHOE COOBITHE KaK COBOKYITHOCTH
CJIy4aliHOrO Cory4aiiHbie COOBITHS. [0JIATOTMPHUSITCTBYIOIINX — 3JCMEHTAPHBIX  COOBITHI, PABHOBO3MOXHBIC 3JCMEHTAPHBIC
cOOBITHA briaronpusTCTByIOIINE COOBITHS.
HJIEMEHTApHbIC COOBITHSL. . .
(6 1) Pemat, 3agauMm  Ha BBIYHCICHHUE BEPOSTHOCTEH COOBITHI 10  BEPOSTHOCTSIM

BepositHocTu coObITHiA. ONBITHI
C PaBHOBO3MOKHBIMH
DIEMEHTApPHBIMA  COOBITHSIMHU.

CiyyaliHblii BEIOOD.

[IpakTnyeckas pabora «OmBITHI
c PaBHOBO3MO>KHBIMU
JIEMEHTAPHBIMU COOBITUAMU

JJICMCHTAPHBIX COOBITUH CHy‘I&ﬁHOFO OIIBbITA.

Pematn 3aJaYM Ha BbIYHMCJICHUC BepOHTHOCTCﬁ COOBITHUH B ONBITax C PaBHOBO3MOKHBIMHU
2JICMCHTApHBIMU CO6I)ITI/I$[MI/I, B TOM 4YHCJIC C IIOMOUIIbIO KOMIILIOTEPA.

[IpoBoanTh, M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU COOBITHSMH (C
MCIIOJIb30BAHUEM MOHET, UIpPAbHBIX KOCTEH, APYruX MOJelel) B XOJ€ MPaKTUYECKOU
paboTHI

BBenenue B Teopuio
rpagos

(4 4)

JlepeBo.  CpolicTBa  JepeBa:
€/IMHCTBEHHOCTb yTH,
CYILIECTBOBAHHE BUCSTYEHN

BCPIIMHBI, CBA3b MCKIY YHCIIOM

BEpIIMH HW  4uciIoM  péoep.

[IpaBHUIO YMHOXKEHUS.

OcBauBaTh NOHATHSA. JepeBO Kak rpad Oe3 HMKIA, BUCAYas BeplIMHA (JIUCT), BETBb
nepeBa, MyTh B IEPEBE, AUAMETP IEPEBA.

M3yuyaTs cBoOiicTBa JepeBa: CYIIECTBOBAHUE BHCSIYEW BEPIIMHBI, €IMHCTBEHHOCTh ITyTH
MeEX1y IBYMS BEpIIMHAMHU, CBSI3b MEX/1y YMCIIOM BEPIINH U YUCIIOM pEGED.

PemiaTh 3a7a4u Ha TIOUCK U MEpPEUMCIICHNUE MyTel B AepeBe, ONpeeIeHNe YUCIa BEPIIUH
unu pédep B nepeBe, 00xoa OWHAPHOTO JEepeBa, B TOM YHUCIE C MPUMEHEHUEM TpaBUiIa
YMHOXKEHHS
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Cuaryyaiinble
coObITHUSI

(8 4)

[IpoTrBOMONIOXKHOE coObITHE.

J{narpamma Ditnepa.
OObenuHEHUE U IIEpPEcEUCHUE
COOBITHH. HecoBmecTtHbie

coObiTust. Dopmyna CIHOKEHUS

BEPOSITHOCTEH. [IpaBuno
YMHOXCHUS BEPOATHOCTEN.
VYcnoBHas BEPOSATHOCTb.
HezaBucumele COOBITHSL.
[IpencraBnenue CIIy4aliHOT O

OKCIICPUMCHTA B BUAC ACPECBA

OcBauBaTh NOHATHSA: B3aMHO IMPOTHUBOIIOJIOXXHEBIC CO6BITI/IH, orncpanv Hall CO6BITI/IHMI/I,

o0beIMHEHNEe W TIepeceueHHre COOBITHH, nuarpamma Oinepa (Dinepa—BeHnHa),

COBMECTHBIC M1 HECOBMECTHBIC COOBITHS.

M3yuyaTth TeopemMbl O BEpOSTHOCTH OOBEIMHEHHS IBYX COOBITHH ((HOPMYIBI CIOKEHHS
BEPOSTHOCTEM).

Pemath 3a1aum, B TOM 4YHCII€ TEKCTOBBIC 3aJaud Ha OIPEACIICHUE BEPOSTHOCTEH
00BEIMHEHNUS U TTepeceUYeHUs] COOBITHI C TTIOMOIIBIO YHCIIOBOM MIPSIMOM, TMarpaMm Diepa,
(hOpMyIIbI CIIOKEHUSI BEPOSATHOCTEH.

OcBauBaTh TOHAITHUSI. IPAaBWJIO YMHOXKEHUS BEPOSITHOCTEH, YCIIOBHAsi BEPOSTHOCTD,
HE3aBHCUMBbIE COOBITHUS IEPEBO CIYyYatHOTO OIIBITA.

M3yuath cBolicTBa (ONpeieeHus) HE3aBUCUMbIX COOBITHIA.
PemaTh 3a1a4m Ha onpeieNeHue U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHIA.

Pemiath 3aauM Ha MOHMCK BEPOATHOCTEH, B TOM YHCIIE YCIOBHBIX, C HCIOJIb30BAHUEM
JIepeBa CIIy4alHOTO OIbITA
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O0o001IEHHE,
KOHTPOJIb

(4 9)

[IpencraBnenue
OnucarenpHas

['padsr.
CIIy4alHOTO

JTAHHBIX.
CTaTHCTHUKA.
BeposrHocTtb
COOBITHSI.

eMeHThl KOMOMHATOPUKH

I1oBTOPATH U3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHMIA.

Pemiath 3agauum Ha MpeACTaBICHHE W OINKCAHUE JAHHBIX C MOMOUIbI0 HM3yYEHHBIX
XapakTepucTHK. PemaTs 3aga4m ¢ npuMeHeHueM rpagos.

PemiaTh 3aJauM Ha HAXOXKJICHUE BEPOSTHOCTH CIYy4aHOTO COOBITHUSI MO BEPOSTHOCTSIM
9JIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIBITAX C PABHOBO3MOXHBIMU 3JICMCHTAPHBIMH
COOBITUSAMU.

Pemath 3a1a4n Ha HAXOXKJICHHE BEPOSITHOCTEH 00BEIMHEHHS M TIEPECEUCHHsI COOBITHIA, B
TOM 4YMCJI€ HE3aBHCHUMBIX, C HCIHOJb30BAaHUEM TIpaHUuecKuX IpeJCTaBIeHUN U JepeBa
CIIy4aliHOTO OIIBITA.

Pemats 3a1aum Ha nepeurciaeHre KOMOMHAIMH (YKCia IEPECTaHOBOK, YMCIIa COUETaHUM ),
Ha HaxOXJIeHHE BEPOSTHOCTEH COOBITHH C MPUMEHEHHEM KOMOMHATOPUKHU, B TOM YHUCIIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans
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[Ipu pa3paboTke pabodeil mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTHU

MCIIOJIb30BaHUs AMEKTPOHHBIX (IM(PPOBBIX) 00pa30BATETBHBIX PECYPCOB, SBISIONIUXCA YI€OHO-METOAMUYECKUMH MaTepHaiaMu
(MynbTUMEIUHHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKHU U 33JaUHUKHU, HJIEKTPOHHbIE ONOIMOTEKN, BUPTYaJIbHBIE JTAOOPATOPUH,
UTPOBBIE TPOTPaAMMBbI, KOJUIEKIIMH ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCHOIB3YEMBIMU JJISi OOYYEHHMS] U BOCHUTAHUS
ooOyuatomuxcst ¢ HOJIA, mnpencrtaBieHHBIMH B SJIEKTPOHHOM (LHM(POBOM) BHUIAE M pEATH3YIOIMIUMU JUIAKTHYECKUE
Bo3MokHOCTH VKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00Opa30BaHUH.
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IMOoAXOAbl K OHEHUBAHUIO ITVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHUA

OCHOBHBIMH METOJJaMU TPOBEPKH 3HAHUH M yMEHUN OOydarouuxcs o
MaTEeMaTUKe SIBJISIOTCS YCTHBIA ONPOC M MUCBbMEHHbIE paboThl. K mMuChMEHHBIM
dbopMaM KOHTPOJISI OTHOCSTCSA: MATEeMAaTHUYECKUE JUKTAHTBI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0OThI, TECTOBBIC 33JIaHUS U TECTHI.

OcHOBHBIE BHJIbI TPOBEPKU 3HAHUN — TeKyllas W HTOromas. Tekymias
IIPOBEPKA IPOBOJUTCS CUCTEMATUYECKH K3 YpPOKa B YpPOK, a WUTOroBas — IIO
3aBEpIIEHUHU TeMbI (pa3jiena), MKOJIbHOTO Kypca.

[Ipy oOLEHHMBaHUM IUIAHUPYEMBIX pE3yJbTaTOB OOYyYEHHsS] MaTEMAaTHKE
oOyuaronuxcst ¢ HOJIA HeoOX0OuMO yYHUTHIBaTH TaKHE€ WHIWBHyaJlbHbIC
OCOOEHHOCTH HX Pa3BUTHS, KakK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQZICHUSI YCTHOM peublo, 3HepreTuueckue pecypcesl oOydaronuxces ¢ HOIMA. s
KaX/10r0 00y4aronierocsi yuuTenb NoJ0MpaeT NHANBUAYAIbHbIE (POPMBI KOHTPOJIS
pe3yJIbTaTOB 00YUYEHHS] MATEMATHUKE.

Jna oOyuatomuxes ¢ HOJIA HeoOxoaumo yBeauueHUE BpeMs AJis
BBINIOJIHEHHSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX Pa0oT.

KoHnTponbHble, caMOCTOATENbHBIE M  IMPAaKTUYECKHE paboOThl  MpH
HEOOXOJAMMOCTH MOTYT MpPEIaraThCsi C HMCMOJIb30BAHUEM 3JEKTPOHHBIX CHUCTEM
TECTUPOBAHUS, HMHOIO MPOTrPAMMHOr0O OOecrnedeHus, O0eCHeYUBAIOIUNA TpH
HE0OXOAMMOCTH MOKHO MCIOJIB30BaTh TEKCThI C KPYMHBIM HIPUPTOM; TPUMEHSATH
KOHTPOJIbHBIE U3MEPUTEIN C OTIACIbHBIMHU 3JIEMEHTAMU PEIICHHS]; HUCIOJIb30BaTh
ANTOPUTMBI TIPU PEIICHUH YPABHEHUI U HEPABEHCTB, KOHTPOJIbHBIE U3MEPUTEIH C
roToBbIMU rpadukamMu (QyHKUMH M JuUarpaMMmamH; HCHOJb30BaTh OHJIANH
TECTUPOBAHHUE C BLIOOPOM OTBETOB.

Texymmit KOHTPOJIL B (hOpME YCTHOTO OMPOCca MPU HU3KOM KauyeCTBE YCTHOM
AKCIIPECCUBHOM peyd O0OydaroluXCcsi HEOOXOJWMO 3aMEHSTh MHUCbMEHHBIMU
dbopmamu.

Hampumep, ¢ 3TOMl LEIBI0O MOTYT HCIIONB30BAaThCA TECTBI M TECTOBBIE
3amanust w3 bubmmorexku MO (POIIl) na mobGom stame ypoka. C MOMOIIBIO
TaKWX 3aJaHuil M BOMPOCOB 3HAYUTENBHO Mpolle MNoao0paTh MaTepuan JJis
KOHKPETHOTI'O Kjacca, 00y4arolierocsi, COOTBETCTBYIOIINI YPOBHIO €r0 pa3BUTHUS U
BO3PACTHBIX OCOOCHHOCTEH.

CIIEHUAJIBHBIE YCJIOBUS PEAJIM3ALINU JUCHUIIJINHBI

B cnydae HeoOxommmocTh (BBIpaKEHHBIC IBUTATEIBHBIC PACCTPOMCTBA,
TSOKEJIOe TOpaXXeHHe pYK, MPEMATCTBYoIIee (OPMUPOBAHUIO TPadOMOTOPHBIX
HaBBIKOB) paboyee mecto oOywarouierocs ¢ HOJA momxHO OBITH CHEUaNIbHO
OpPraHW30BaHO B COOTBETCTBHUU C OCOOCHHOCTSIMH OTPAaHUYCHHH €T0 3T0POBBS.
HeoOxomumMo  mpeaycMOTpeTh  HalW4Me  MEPCOHANBHBIX  KOMITBIOTEPOB,
TEXHUYECKUX TMPUCIIOCOONICHNH (CrienuanbHas KiaBuaTypa, pa3IMyHOro BHUIA
KOHTaKTOpbI, 3aMEHSIONIME  MbIllb, JUKOWCTHUKH, TPEKOOJbI, CEHCOpPHBIE
MIJIAHIIETHI).

JlomkHBI OBITH CO37aHbl YCIOBHS ISl (DYHKIIMOHUPOBAHHS COBPEMEHHOM
MH(GOPMALIMOHHO-00Pa30BaTENbHOM CPEIbl, BKIIOYAIOIIEH
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AJIEKTPOHHBIE UH(OPMAIMOHHBIE PECYpPChl, JJIEKTPOHHBIE 00pa3oBaTeIbHBIC
pecypebl,  COBOKYITHOCTH MH()OPMAIMOHHBIX, TEXHOJIOT U,
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIONIUX TEXHUUYECKHUX CPEJCTB U
TEXHOJOTHM (B TOM umcie, ¢iem-TpeHaxepoB, nactpymenToB Wiki, nudpossix
BHJICO MAaTEpPHAIOB, BUPTYaJbHBIX JIA0OpaTopwii W Jp.), OOCCIECUMBAIOIINX
TocTUxkeHre KaxapiM oOyvaromumcsi ¢ HOJIA MakcuManbHO BO3MOXKHBIX JIJII HETO
PE3yJIBTaTOB oOyJeHwUs. Hampuwmep, HCITOJIP30BAHUE COBPEMECHHOMU
oOpa3oBarenbHON cpenoii B oOyueHmn matematuke aeteil ¢ HOJIA sBisroTcs
pecypebl obmauHoil uHTepHeT- 1atdopmbel MO (POII), xoTopwie copepkat
HeoOXoauMble 00pa3oBaTeIbHbIE MaTepUalibl, HMHCTPYMEHTHI JJI UX CO3JaHUsl U
peaaKkTUPOBaHUsl, BUPTYaJbHbIE JIA0OPATOPHH.
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