MYHUIIAITAJIbBHOE BIO/PKETHOE OBHIEOBPA30OBATEJIBHOE
YUYPEXIEHUE «CPEIHSA IIKOJIA Ne 7»

AHHOTAIUS K aJaliTHPOBaHHON pabouelt mporpaMmme
ydeOHoro npeamera «MaTeMaTukay

AnantupoBaHHas pabouas mporpaMma Mo ydeOHoMy mpeamery «MaremaThka
COCTaBJIeHa Ha OCHOBe (elepanibHON aganTUPOBAHHON OOpa30BaTENbHON MPOrPAMMBbI
OCHOBHOTO OOIIEro o0pa3oBaHUs  OOyYaIOIMMUXCA C 3aIEPKKON TICUXHYECKOTO
pazButus (manee ®AOOIT OOO 3I1P) u peanuzyercs 5 aer ¢ 5 mo 9 knaccel. ITOT
y4eOHbII npeIMeT 0003Ha4YeH B 005A3aTeIbHOM YacTH Y4EOHOrO IJIaHA U OTHOCUTCS K
npeaMeTHON obsacTu «MaremaTuka U UH(QOpMaTHKa.

Pabouas nporpamma pa3paboraHa rpynnoi yaurenei B COOTBETCTBHH ¢ I1. 18.2.2
dI'OC 00O, Ilonoxenusimu Ne 36 m Ne 37 o paboueid mporpamme Y4UHUTENs U
onpezensieT OpraHu3alni0 00pa3oBaTENbHOM JeATelnbHOCTH yuutenemM B MBOY
«Cpennsiga mkona No 7» Mo ompenesieHHOMY y4eOHOMY MPEAMETY C Y4eToM pabodeit
IPOrpaMMBbl BOCITUTAHHS.

Jannast pabouass mporpaMma SIBISIETCS YaCThIO COJEPKATEIBHOTO paszelia
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTENbHONM MPOrpaMMbl OCHOBHOTO  OOIETOo
oOpa3zoBaHusi OOydYarOIIMXCA C 3aJepKKON mcuxuueckoro passutus (manee - AOOIL
OQOO 3I1P), onpenenstomniei:

- [JIaHUpyeMble pe3yiabTaThl OCBOCHHSA ydeOHOro mpeaMera (JIMYHOCTHBIE,
MeTarpeMETHBIC U TTPEIMETHBIC);

- COJIepKaHue y4eOHOTO TIpeaMETa;

- TEMaTUYeCKOe IUIAHMPOBAaHUE, B TOM YHCIE€ C Yy4eToM pabodeil mporpammsl
BOCIHUTAHHUSA C YKa3aHUEM KOJIMYECTBA YACOB, OTBOJMMBIX HA OCBOCHHUE KAXKIOW TEMBI.
Pabouas mporpamma oOCykJeHa ¥ MPUHATA PEIICHUEM METOAMYECKOro O0heAMHECHUS
(ITpotokosmr Ne 1 ot 31.08.2023) u coryacoBaHa 3aMecTUTelIeM aupekTopa no YBP

Pynenko I'.I1.
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MHNOACHUTEJBHASA 3AIITMCKA ~ 2023-09-01 14:19:09
O0mas xapakrepucTuka yueOHoro npeamera « MarteMaTuka

Y4eOnpiii mpenmer «MaTemaTuka» BXOJUT B MPEAMETHYIO 00JacTh
«Marematnka u wuHpopMatuka». OH CIIOCOOCTBYET Pa3BUTHIO BBIUHCIUTEIHHON
KYJIbTYpbl M JIOTHYECKOTO MBINIICHUS, (OPMHUPOBAHUIO YMEHHUS TOJIb30BATHCS
ANTOpPUTMAaMH, a TAKXKe MPHOOPETCHHIO MPAKTUYCCKUX HABBIKOB, HEOOXOIAMMBIX B
MOBCEIHEBHON ku3HM oOydaromuxcss ¢ 3[IP. VYueOHsblii mnpeaMer pa3BUBAET
MBIIICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHATBHYIO TPaMOTHOCTb,
yMEHUSI  BOCHOPUHMMAaTh M  KPUTHYECKM  aHAIM3UPOBaTh  MH(MOpMaIuIio,
IPEICTaBICHHYIO B Pa3IUYHbIX (hopmax.

OOyueHue mMaTeMaTUKe JaET BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAJIbHYI0O W WH(OPMATUBHYIO peub, YMEHUE OTOHMpaTh HaumbOojee
MOJIXOISIINE SI3bIKOBBIC, CUMBOJIMYECKHUE, Tpauueckue CpeacTBa JUisl BBIPAKECHUS
CYXKJICHUH U HaTJISIIHOTO UX MPEICTABICHHUS.

HeobxoaumbpiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABJsIeTCS  Oo0lIee 3HAKOMCTBO C METOJaMM TO3HAHUSI  JACHCTBUTEIILHOCTH,
MPEICTABIICHUE O MPEIMETE U METOJIaX MaTeMaTUKH, UX OTJIMYMI OT METOJIOB JIPYTUX
€CTECTBEHHBIX U T'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHMS] MaTEeMaTUKHU
JUIS PEIICHUs] HAy4YHBIX W TMPUKIAIHBIX 3a7ad. Takum oO0pa3oM, MaTeMaTH4YECKOe
oOpa3zoBaHKe BHOCUT CBOM BKJIa/1 B (popMupoBaHue 00111el KyIbTyphl YeJIOBEKA.

N3yyenne mareMaTWKu TakKe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YEeJIOBEKa, MOHUMAHUIO KpPAacOThl M H3AIIECTBA MATEMAaTUYECKUX PACCYKICHHM,
BOCIIPHUATHIO TEOMETPUIECKUX (OPM, YCBOCHUIO UJIEH CUMMETPHUH.

[TporpamMmMa oTpakaeT cojepkaHue oOydeHust npeamery «Martematuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM IpeaMeToM «MateMaTruka» NpeCTaBiIsIeT ONPEAeNIEHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxca ¢ 3[IP nambosiee BbIpa)keHbl OTCTAaBaHUS B
Pa3BUTHH CIOBECHO-IOTUYECKHX (OPM MBIIUICHUA, TO3TOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBI. B TOXke BpeMs IIpU CHEUAIbHOM
oOydueHUM oOOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aidropurMmy. OHu
BOCIIPUAMYHBBEI K ITOMOIIM, MOTYT BBINIOJHUTh NEPEHOC HA AHAJIOTWYHOE 3aJaHuE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PAa3BUTHSA MBICIUTENBHBIX ONEpaluii u
3aMEUICHHOE CTAaHOBJICHHE JIOTUYECKUX JACHUCTBUM NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMbIX YUEOHBIX AEHCTBHM. Y oOydaroumxcs 3aTpyIHEHbI
CYETHBIC BBIYMCIICHUS, NPOU3BOAMMBIE B yMe. B IHCbMEHHBIX BBIYHUCICHUSAX OHHU
MOTYT MpPOIyCKaTh OJUH W3 MPOMEXYTOUHbIX IiaroB. [Ipu pabore ¢ umcIOBBIMHU
BBIPDAXKCHUSAMM, BBIUHMCICHHEM HMX 3HAYEHUS MOIYT HE YAEPKMBATh ITPAaBUJIbHBIN
nopsinok naercteuid. [Ipu ynpomenuu, mpeoOpa3zoBanuu Beipakenuit yqammecs ¢ 3[1P
HE MOTYT CaMOCTOSITE€JIbHO NPHUHATH PEUIEHUE O IOCIEAOBATEIBbHOCTH BBIITOJIHEHUS
nercTBuil. KOHKPETHOCTh MBINUIEHUS OCJHOMKHSIET YCBOEHUS HAaBbIKA PELICHHUS
YPaBHEHUN, HEPABEHCTB, CUCTEMbl YpaBHEHUH. VM MallogOCTYIIHO COBEpIICHUE
00paTUMBIX ONepaLUi.

Huskuii  ypoBeHb pa3BUTUSA  JIOTUYECKHUX  ONEpalyi, HEIOCTaTOYHas

00OOIIEHHOCTh MBINUICHUS] 3aTPYAHSIIOT U3ydeHHe TeMbl «DYHKIUW»: MpH
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onpeneneHu (QYHKIUMOHAJIbHOW 3aBUCUMOCTH, IIPU OINUCAHUU IpaduyecKoit
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, aNreOpanyecknuii, PyHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamiuecst He BUAAT pa3HUIBI MEXAYy 00JacTbio onpeaeneHus: GyHKIUN U
00JIaCThIO 3HAYECHHUH.

Pemmenne 3amad compspkeHO € TPYAHOCTSIMHU O(OpMIICHUS KPaTKOW 3allucH,
IPOBEACHMS aHAJIN3a YCJIOBUS 3a/1a4H, BBIJIEICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3arpynHsitoTca cAenaTh yMO3aKIOYEHHE OT OOLIEro K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHUS, HWHOTJa OIPaHUYHUBAIOTCS
MaHUIYJISAUSAMU C YUCIAMH.

[Ipu wu3yuyeHuum reoMeTpUyecKoro Martepuana oOyyarommecs ¢ 3IIP
CTAJIKMBAIOTC C  TPYAHOCTbIO  J€NlaTh  JIOTMYECKHE  BBIBOJABI,  CTPOMTH
HocJe10BaTeNNbHbIE paccykaeHus. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUU
MPUBOJMUT K OIIMOKaM B PEIICHHH T'e€OMETpUYecKux 3agad. OOywaromuecs MOTYT
MOJIMEHUTH (POpPMyYTTy, HEPABUIHLHO MPUMEHUTH TeopeMy. K cepbe3HpiM ommbkam B
pelIeHnr  3aJad  MPHUBOIAT  HEJOCTAaTOYHO  Pa3BUTHIE  MPOCTPAHCTBEHHBIC
npencraBieHus. IM CII0KHO BBITIOIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHHU HE MOTYT IIPHUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aITOMUHAHMS ¥ BOCTIPOU3BEICHHSI yueOHOTO MaTepraia CHUYKEHBI 10
OpUYUHE CJAa00CTH MHECTUYECKOM JESATENIbHOCTH, CYy>KEHUs o0bemMa MaMsATH.
Oo6yuatomumest ¢ 3I1P TpeGyercs Oosbllie BpeMEHM Ha 3akpervieHHe MaTepuara,
aKTyaJu3allys 3HaHUN 10 OTOPE MPHU BOCTIPOU3BEACHUU.

Jj1g mpeo1oyieHusl TPy IHOCTEN B U3yUEHUH yueOHOTro peameTa «MareMaTukay
HeoOxoauMa ajanTanus o0beMa M Xapakrepa ydyeOHOro mMarepuana K

MO3HaBaTeNIbHBIM BO3MOXHOCTSIM yuamuxcsa ¢ 3[IP. Crnenyer yueOHbI maTepuan
MPENOJHOCUTh HEOOJNbIIUMHU MOPLUSIMH, YCJOXKHSS €ro MOCTENEHHO, M3bICKUBATh
cnocoObl  ajanTalMi  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTepUaAl PEKOMEHIYETCA M3y4daTb B IPOLECCE INMPAKTUUYECKOM AESITEIBHOCTH IO
pemeHnto  3amad.  OpraHvMdeckoe €QUHCTBO MMPAKTUYECKOM W YMCTBEHHOM
JESTEIbHOCTH Yy4YallluXcsd Ha YypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT INPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3UCHBIX MAaTEMAaTUYECKUX 3HAHUNA U YMEHUH.

esu v 3aga4n u3yyeHUus y4eOHOro npeamera «MareMaTukKa

[TpuopuTeTHBIMU Yyeramu 00ydeHus MaTeMaTrKe B 5—9 Kilaccax sIBISIOTCS:

* (popmMupoBaHUE LEHTPAJIbHBIX MAaTEMATHUYECKUX MOHATHM (YMCIIO, BETMYMHA,
reoMeTpuiecKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHA),
00€eCreunBaIOIIUX MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO
oOpazoBanust ooyvaromuxcs ¢ 3I1P;

* noaseaeHue oodyyatouiuxcs ¢ 31IP Ha tocTynmHOM A7 HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMATUKHU U OKPY>KaIOIIEr0 MUPa, MIOHUMAaHUE MAaTEMAaTUKH KakK
yacTH o011l KyJIbTyphl YEIOBEYECTBA,

" pa3BUTHE WHTEJUIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW OOYYarOIIUXCS C
3I1P, no3HaBaTeNbHOW AKTUBHOCTH, UCCIIEOBATENBCKUX YMEHUI, KpUTUUHOCTH
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MBIIIJICHUS, UHTEPECA K U3yYECHHUIO MaTEMaTUKH;

" (popmupoBaHue (QYHKIMOHAIBHOM MAaTeMaTUYECKOM I'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBJICHUS  MaTeMaTUYECKUX  TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pEaIbHBIX JKU3HEHHBIX CUTYaLHUSIX U IPU U3YYEHHUH JPYTUX
y4e€OHBIX MPEJAMETOB, NPOSABICHHUS 3aBUCUMOCTE M 3aKOHOMEPHOCTEM,
dbopMynmupoBaTh WX Ha S3bIKE MaTEMaTHKH M CO3/1aBaThb MaTEeMaTHUECKHE
MOJIENIA, TPUMEHATh OCBOCHHBIM MAaTEMaTHYECKUW amnmapar il pelIeHus
NPaKTUKO-OPUEHTUPOBAHHBIX  3a/lad, MHTEPIPETUPOBATH U  OLICHUBATH
IIOJIyYCHHBIC PE3YJIBTATHI.

JlocTrxeHne 3TUX 1esnel 00ecreunBaeTcs PEIIEHUEM CIEAYIOIUX 3a0ay.

* popmupoBate y oOyuaromuxcsi ¢ 3IIP HaBblkM y4eOHO-IIO3HABATEIbHOU
JESATEIbHOCTH: IIJJAHUPOBaHUE pabOThl, IOUCK palMOHAIbHBIX IyTeH ee
BBIIIOJIHEHHUSI, OCYIECTBIECHUS CAMOKOHTPOJIS;

" CrocoOCTBOBaTh HHTEIUIEKTyaJIbHOMY pAa3BUTHIO, (OpPMHpPOBaTH KaydecTBa,
HEO0OXOIMMBbIE YETIOBEKY /ISl MOJTHOLIEHHOM JKM3HU B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIE MAaTEMAaTUYECKON JIEATEIbHOCTH: ICHOCTU U TOYHOCTH MBICIIH,
UHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTABICHUI, CHOCOOHOCTH K MTPEOJIOJICHHUIO
TPYIHOCTEW;

" (opMHpPOBATH KIIOUEBBIE KOMIETEHIIMM YYallUXcsl B paMKax MpeIMETHOU
obnactu «MareMaTuka U HTHPOPMATHKAY;

" pa3BUBATh MOHATUHHOE MBbILUIEHUS oO0y4atomumxcs ¢ 311P;

" OCYILIECTBJIATh KOPPEKIHMIO MMO3HABATEIbHBIX IpolrieccoB obyyatomuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsI OCBOEHHUS MPOTPaMMHOIO MaTepuana Mo YydeOHOMY
IpPEIMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAILIMU 00pa30BaTeIbHbBIX AEPHUIIUTOB B
OCBOCHHMH MPEIIIECTBYIOMIETO MPOrpaMMHOr0 MaTepHualia y oOy4arolIuxcs C
3I1P 1 HETOCTAaTKOB B MX MAaTEMATHYECKOM Pa3BUTHUU;

" copmMHUpOBaTH YCTOWYUBBIA HHTEPEC YUALIUXCS K IPEAMETY;

" BBISABJISATH U Pa3BUBATh MaTEMATHUYECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHMM COJIEpKaHUs Kypca MareMaThku B 5—9 kiaccax: «Hwucna n

BBIUHCIICHUS», «Anredpa» («Anredpandeckue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuum», «['eomerpus» («I'eomerpuueckue GUTypsl U HX
CBOMCTBaY, «MI3MepeHne reoMeTpuueckux BeTMuun»), « BeposiTHOCTb U CTaTUCTUKAY.
JlaHHbIe TMHUU Pa3BUBAIOTCS MapajuiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe W
B3aumoercTBui. Kpome 3Toro, ux oOOBEAMHSET JIOTUYECKas COCTaBJISIOLIAs,
TPaJULIMOHHO PHUCYIIAsi MATEMATHUKE U MPOHU3bIBAIOIIAS] BCE MATEMATUYECKHE KYPChI
u conepxkarenbHbie TUHUH. ChopmynupoBanHoe B DenepalibHOM TocyAapCTBEHHOM
00pa3oBaTeNbHOM CTaHJAPTe OCHOBHOTO 00I1ero 00pa3oBaHus TPEOOBaHUE «YMETh
ONEepUPOBATh NOHATUAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, MPUBOAUTH NPUMEPHI U
KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHMS M OTPHULIAHUS BBICKA3bIBAHUI OTHOCHTCS KO
BCEM Kypcam, a (GOpMHUPOBAHHE JIOTUYECKMX YMEHHUM pactpeenseTcs 1Mo BceM rojam
oOydeHusi Ha YpOBHE OCHOBHOTO 00111er0o 00pa30oBaHMUs.
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Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumMepHoil paboueil mporpaMmbl, pacrpeAesI€HHbIM 0 ToJaM O0y4eHHUs,
CTPYKTYpUPOBAHO TakWM 00Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUMIHAIBHBIM
BompocaM  oOyuaroluecss oOpalajiuch HEOAHOKPAaTHO, YTOOBI  OBJAJICHUE
MaTEMaTHUYECKUMU TOHSATUSMU U HaBBIKAMHU OCYIIECTBISUIOCH IMOCIIEOBATEIBHO H
MOCTyNaTelIbHO, C COOMIOJCHHEM MPUHIMIIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIIOYAJIKCHh B OOMIYI0 CUCTEMY MAaT€MaTHYECKUX MPEICTaBICHUN OO0Yy4aroUIuXcs C
3IIP, pacumpsas u yriayounsas e€, oOpa3ys MpOYHbIE MHOXKECTBEHHBIE CBsi3u. OOrIme
e u3ydeHus yuyeOHoro mpeamera «Maremaruka» mpejncrasieHbl B [IpumepHoit
paboueil mporpaMmme OCHOBHOT'O 00I1IeT0 00pa3oBaHuUs.

Oco0eHHocTH 0TOOpPa M aJANTANMH Y4eOHOT0 MATEPHAJIA N0 MATEMaTHKe

OOyuenue yueOHOMY mnpeameTy «MaremaTtuka» CTPOUTCS Ha CO3JaHHUU
ONTHUMAJIBHBIX YCJIOBHH [l YCBOCHHS MPOrPaMMHOIO Marepuaia 00y4arolUMHUCS C
3I1P. bonbioe BHUMaHuUE yaenseTrcs oT0opy yueOHOro Marepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH IPU COXPAHEHHH O0OIIero 0a30BOr0 YpOBHS, KOTOPBIN
JOJKEH M0 COAEPKAHUIO U 00beMy OBITh aIaTHPOBAHHBIM 1151 oOyvaroniuxcs ¢ 311P
B COOTBETCTBHM C HUX OCOOBIMH 0Opa3oBaTelIbHBIMH MOTpeOHOCcTAMU. Cruenyer
o0jerynTh oOBIaZeHHe MarepuanioM oOyuaromumucs ¢ 3I[IP mocpenctBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMATUYECKUM TIOBTOPOM, MHOT'OKPAaTHOM TPEHUPOBKU

B IMPUMEHEHUU 3HAHWUW, MCHOJIb3ys MPUEMBbl aKTyalh3aluu (BU3yajbHas OIOpa,
MaMsTKA).

[IpumepHas nporpamMma MpeaycCMaTPUBAET BHECEHHE HEKOTOPBIX W3MEHEHMIL:
yYMEHbIIIEHUE 00beMa TECOPETHUUECKUX CBEJICHHUM, BBIHECEHHUE OTICIBHBIX TEM WIH
LIEJIBIX Pa3/IesIOB B MaTepUAJIbI J1JIsl 0030PHOTO, 03HAKOMHUTEIBLHOTO U3yUCHHS.

N3meHeHus nporpaMmmsl B 5-9 Kjaccax

Mamemamuxa 6 5 u 6 knaccax

B o03HakOMHUTEIBHOM IIJIJaHE PEKOMEHAYETCS HW3y4yaTh CIEAYIOIIHE TEMBI:
«PumMckas wnymepanus», «PaBubie ¢uryps», «uwmmuaap, konyc, mapy», «KyoO»,
«IpssmoyronpHbIl napaienenuneny, «llepemenienne no KOOpAUHATHON TPSAMOW»,
«Mopaynb yucna», «HucnoBble MpoMexyTKn»; «MacmTab» (M3ydaercs B Kypce
«T"eorpadus»); «M300paxenue reomeTpruueckux (GuUryp Ha HEIIMHOBAaHHOW Oymare ¢
UCIIOJb30BAaHUEM LHUPKYJSA, JIMHEWKH, YroJbHUKA, TpaHCHoOpTUpa», «/lnuHa
okpyxHOcTHY, «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsiMmbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (M3y4daeTcsi B Kypce IreOMETpHUH);
«beckoHeuHBIE TIEPUONUYECKHE eCATUYHBIE poOu. JlecaTnuHoe mpuOIHKEHHE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcsi B Kypce ajireopsbl).

CnenyerT yMEHBIIUTh KOJHMYECTBO YacOB Ha clieayrouue TeMmbl: «Pemenue
Joruueckun 3amau», «JlnmHa otrpeskay, «lllkane», «PacnpenenutenbHbli 3aKOH
YMHOXKEHHS», «3aMUCh MTPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEIIMIY, «llocTpoeHue
KOH(uUrypamuii u3 4actel mnpsMon, OKPYKHOCTH HA HEIMHOBAHHOM M KJIETYATON
oymarey, «Jlenurenu u kxpatHsie. [IpusHaku nenmumocTtn», «Hambompimmii oGt
JIENATENIb ¥ HAauMEHbIlee o0Iiee KpaTHoe. J[eMMMOCTh CyMMBI M TIPOU3BEIACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTelN0», «Haxox1eHrne 4acTu 1eoro 1 Leoro
no ero 4actuw». «OKpyIJeHHe NeCATUYHBIX OpoOei». «Pemenue 3amay nepebopom
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BCEX BO3MOXHBIX BApUaHTOBY». «CocTaBlieHHe OYKBEHHBIX BBIPAKEHUHN IO YCIOBHUIO
3amauny. BeicBOOOAMBIIMECS YaCchl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B Ha4aJle U
KOHIIE Y4eOHOTO T0/1a), Ha M3y4YeHHEe HanboJee TPYIHBIX U 3HAYMMBIX TeM: B V Kitacce
— Ha pEIICHNE YpaBHEHUH, MPUBEICHNUE APOOU K HOBOMY 3HAMEHATEII0, YMHOKEHHUE U
JeJIeHUEe JECSATUYHBIX JpoOeil, m3mepeHue yrioB; B VI kmacce — paeiicTBust ¢
MOJIOKUTENIBHBIMU M OTPUIIATEIbHBIMU YUCJIAMU, PEIICHUE YPaBHEHU, CIOXKEHUE U
BBIYMTAHUE YHCEII, COACPKAIIMX LETYI0 U IPOOHYIO YacTh, HA YMHOXKEHUE U JICTICHUE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HAKOMHUTENBHOM IIAaHE PEKOMEHAYETCS H3y4yaTh CIEAYIOIIUE TEMBbI:
«ppaunonansHeie uncna. [elicTBUTENbHbIE Yncaay, « CpaBHEHUE AEHCTBUTEIBHBIX
yucen, apudMeTHuecKue JCUCTBUSI C JEHCTBUTEIBHBIMU YHcliamMu», «HaxoxaeHue
npuOIMKEHHBIX 3HAYEHUW KBajpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIICHEN PA3JIOKEHUEM HA MHOKUTENNY, «DYyHKIHNA ¥

=vXx u ee rpapuk», «llorpemHocTs M TOYHOCTh NPUOTKEHHS», «YUeTHble H
HedetHsie GyHKIHM», «DyHKIHS y=X"», «DyHKIMS y= ax’, ee rpaduK U CBOICTBA.
I'paduxu GyHKImi y=ax® + N 1 y=a(x-M)?, «YpaBHEHHE C IBYMS [IEPEMEHHBIMH 1 IO
rpaduky», «I'paduyeckuid cocod pemieHus CUCTEMBbl ypaBHEHU», «l300paxeHue
YJIEHOB apu(METUUECKON U T€OMETPUUECKON IPOrPECCHil TOUKaMH Ha KOOPAMHATHOM
IUIOCKOCTHU. JINHEMHBINA U DKCIIOHEHIIMAIBHBIN pOCT. CII0KHBIE ITPOLICHTHDY.

Crenyer yMEHBIIMTh KOJMYECTBO 4YacOB Ha H3ydeHHEe TeM: «DopMynsy,
«JloKka3aTenbCTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C JBYMS HEHU3BECTHBIMUY,
«I"paduk TMHEHHOTO ypaBHEHUS C ABYMs NE€peMEHHbIMUY», «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUM U CHCTEM JIMHEHMHBIX YpaBHEHUIN», « CBOMCTBA KBAJAPATUYHON
byHKIIANY.

BricBoOoauBIIMECS dYachl PEKOMEHIYETCS HCIOJIb30BaTh: JUIsl  JIydllel
npopaboTKi Hambojiee BaXKHBIX TeM Kypca: «Pemienune ypaBHeHuMit», «PerieHue
cUCTeM ypaBHEHUI», «COBMECTHBIE NEHUCTBUSA C Apo0siMuy», «lIprumeHeHue CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOpPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa3oBaHUEe BBIPAXKEHMI, a TAK)KE HA 3aKPEIJIEHUE U3YYEHHOT0 MaTepuara.

T'eomempusn

Crnengyer OCHOBHOE BHMMAaHHUE YACIHUTH PAKTUYECKOW HAIPaBIEHHOCTH Kypca,
UCKJIIOYMB U YNPOCTUB HAMOOJIEe CIOXKHBIA JJI BOCIPHUATHS TEOPETUUECKUI
matepuas. Ha ypokax reomeTpur HEOOXOAMMO MAaKCHUMAaJIbHO HCIOJb30BaTh
HarJIsiAHbIE CpeAcTBa OOydeHHus, OOJbllleé MPOBOJIUTH MPAKTHYECKUX paldoT ¢
yudaluMucs, pemats 3a1a4id. CTpouTh pelieHre 3a/1ay Mpu MOCTOSIHHOM OOpallleHuH
K HATJSITHOCTH — PUCYHKaM M YE€PTEkKaM.

O3HakoMUTENBHO JaTh TeMbl: «TeopeMbl M JOKa3aTeNbCTBO. AKCHOMBIY,
«JlokazarenbCcTBO  OT MPOTUBHOro», «CyliecTBOBaHME M €IWHCTBEHHOCTH
NEPHEHIUKYJIApa K NpsAMon», «MeToa reoMeTpudeckux Mecr», «Meroa yaBoeHHs
Meauanbl», «Teopema dDaneca U TeopeMa 0 MPOIMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroiabHuKa», «I3MeHeHne TpPUroHOMETpUIEeCKUX (PYHKIUI Npy BO3pacTaHUU
yraa», «®@opmylbl I PaauycoB BIMCAaHHBIX M OINMCAHHBIX OKPYKHOCTEU
NPAaBUWIBHBIX MHOTOYTOJBHHUKOBY», «YpaBHEHUE NpsIMoOiy», «IBuxkenune», «CBoKMCTBa
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IBIDKEHUs», «Teopema 0 IPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAIPATE KACATEIbHOMNY.

Crnegyer yMEHBLINTh KOJMYECTBO YAacOB Ha HM3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM CUMMETpUN», «LIeHTpanbHass CUMMETPHS,
«ITapanmnenbubiit  mepenocy, «lloBopor», «IIpeobOpazoBanne mnomobusa. I[logobue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4l Ha IOCTPOECHHE C IOMOILBIO
LUAPKYJIsl W JIMHEMKW», «JleKapTOBbl KOOpPAMHATBI Ha IUIOCKOCTW», «PemeHne
TpeyroabHUKOBY, «Ilomobue durypy.

BricBoOOMBIIIMECS YaChl UCIIOJIB30BATh HA PELICHUE 33]1a4 U IOBTOPEHHUE.

Bepoamnocmb u cmamucmuka

B cBs3u ¢ TeM, YTO JaHHBII KypC BBI3bIBAET HAMOOJBIINE CIOXHOCTH IS
oOyuaronquxcst ¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUS CJIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3yYeHUE JOJDKHO CTPOHUTHCS Ha 0a30BOM ypOBHE U
NOCTYIIHOM JUII YYEHHKOB Marepuayne. OCHOBHOE BHHMAaHUE CIIEAYET YJEIUTH
pas3znenaM, CBA3aHHBIMH C TIOBTOPEHHEM IPOMIAECHHOIO MaTepuana, YBEIUYHUTh
KOJIMYECTBO YIIPAXHEHUU W 3aJaHMM, CBA3AHHBIX C MPAKTUYECKON IEATEIBHOCTBIO
00yJarommxcs.

HeoOxoaumo nepecMOTpeTh CcOAepaHUEe TEOPEeTHUYECKOro Marepuana |
XapaKTEp €ro M3JI0KEHMs: TEOPETHYECKUH Marepuas IPErnoJHOCUTh B MPOLECcCce
peuieHus 3a7a4 M BBIIOJIHEHUS 3aJaHUl HarJISAHO-IIPAKTHYECKOrO0 XapakTepa; He
TpeOOBaTh BbIBOJIA U 3alIOMMHAHUS CIIOKHBIX (POPMYJI, PEIIEHUS HECTaHAAPTHBIX,
TPYAOEMKHUX 3aaHUM. P TeM ciielyeT u3ydaTh B 03HAKOMUTEIILHOM IUIAHE.

[IpumepHas nmporpaMmma MpenocTaBisieT aBTOpy padouel mporpaMMbl CBOOOIY
B paclpeielIecHu MaTepuasa 1o 4eTBepTsaM (TpumecTpam). Pacnpenenenue BpeMeHu
Ha M3y4YeHHE TE€M B TEUYEHHE Y4YEeOHOro ToAa CaMOCTOSITENIBHO ONpEeseTCs
00pa3oBaTenbHON OpraHu3alren U 3aBUCUT OT 0COOCHHOCTEN IPyIITbl 00yYatoUUXCsl
¢ 3IIP u ux ocoObix 00pazoBaTENbHBIX MOTPEOHOCTEN.

IIpuMmepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, 00ycioBieHHble
0co0bIMM 00pa30BaTeJIbHBIMYU MOTPEOHOCTSIMH M 00ecTieduBAKOIIHE
OCMBICJICHHOE OCBOCHHE COJePKaHUM 00pa30BaHMs 110 PeAMeTy
«MaremaTuka»

Conepxkanue BUAOB aAesTeabHOCTH oOyuaromuxcs ¢ 3IIP ompenensiercs ux
0COOBIMH 00pa30BaTEIBHBIMUA MOTPEOHOCTSIMU. [IOMUMO MIMPOKO HMCTOIB3YEMBIX B
OOIT OO0 o6mumx 11 Bcex 00ydaroluxcsi BUAOB ACSITEIbHOCTU CIEAYET YCUIUTD
BUJIbI ICATEIBHOCTH CieU(PUUHBIE 17151 JAHHON KaTeropuu AeTei, o0ecrneynBarome
OCMBICIICHHOE OCBOCHHME COJACpXkKaHMs O0pa3oBaHUSA IO MPEAMETY: YCHUJICHHUE
MPEIMETHO-TIPAKTUYECKON JESTeIbHOCTH C aKTHUBM3AIlel CEHCOPHBIX CHUCTEM;
yepe/OBaHUE BHJOB JEATEIbHOCTH, 3aJCHCTBYIOIIUX pa3IUYHbIE CEHCOPHbIE
CUCTEMBI; OCBOCHHE MaTepHaia ¢ OMOPOi Ha aJTOPUTM; «IIOIIArOBOCTEY» B M3yUCHUH
MaTepHalia; UCIOIb30BaHUE JOTOTHUTEIBHON BU3YalIbHOM OMOPHI (CXeMBbl, IIA0JIOHBI,
OTIOpHBIE TaOJMIIBI); PEUEBOM OTYET O TPOIECCe U pe3yNbTare esATeIbHOCTH;
BBIMIOJTHEHUE CIEIUAIBHBIX 3aJaHuii, 00ECIeUUBAIONUX KOPPEKIHIO PEeryIIsIiu
y4eOHO-TI03HABATENBHOM IeATETPHOCTH M KOHTPOJIb COOCTBEHHOTO pe3yibTara.

HpI/IMCpHaSI TEMATHYCCKasd M TCPMHHOJIOIMYCCKasd JICKCHMKa COOTBETCTBYCT
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OOIT O0O0.

Jlia obOywarommxcst ¢ 3IIP cymiecTBeHHBIM SIBISIOTCA MpPUEMBI PabOTBI €
JEKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoautcs crenuanbHas padora 1O
BBEJICHUIO B AaKTHUBHBIN CJIOBapb OOYYAIOIIUXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHHU.
N3yyaeMble TEpMHUHBI BBOJATCS HA MOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyaJbHas
MOJIJIEPKKA, AITOPUTMBI paOOTHI C OIIPEAEIEHUEM, OITOPHBIE CXEMBI [Tl aKTyalIn3alun
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera «MaremMaTuka» B y4eOHOM IIaHe

B cootrBerctBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJAapTOM OCHOBHOTO 0011ero oOpa3oBaHMsl ydeOHBINM mpeameT «MaTtemaThKa
BXOJUT B TMpeAMETHYI0 oOnacth «MartemaTuka M uHGOOpPMATHUKa» U SIBISETCS
o0s3aTebHBIM 715 u3ydeHus. B 5-9 kiaccax yueOHbIi npenmer «MaTeMaTukay

TPAJIULMOHHO M3YYaeTcs B paMKax CIEIyIOIIHUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kinaccax — KypcoB «AnreOpa» (BKIHOYasl 3JIEMEHTHI
CTaTUCTUKUA M Teopuu BeposiTHocTed) u «['eomerpus». Hacrosimiedt nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpaMMoii ipelycMaTpUBaEeTCs BbIACIICHUE B y4€OHOM IUIaHE Ha
M3yYEeHHE MaTeMaTHKH B 5—6 Kilaccax 5 y4eOHBIX 4acOB B HEZICIIO B TEUCHUE KAXKIOTO
rojia o0yuenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJENIO B TEUEHUE KAXJI0r0 roja
oOyuenusi, Bcero 952 yueOHbIX yaca.

Conmepxxanue yuyeOHOro mnpeamera «MaremMaTuka», NpPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBercTByeT @DI'OC OO0O, IIpumepHoi
OCHOBHOM 00pa3oBaTeIbHOM TMpPOTpaMME OCHOBHOTO 001mero oOpa3oBaHus,
[IpumepHO aganTUPOBAHHONM OCHOBHON 00pa30BaTENbHON MPOrpaMMe OCHOBHOTO
oO1ero o0pazoBaHus 00YUaAIOIIUXCS C 3aJ€PKKOM ICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe IJIaHUPOBAaHME YYEOHBIX KYpPCOB U  PEKOMEHIyEMOe
pacnpeziesieHne yueOHOro BpeMEHHU JUIsl U3yUeHUsl OTAEIbHBIX TEM, MPEIJIOKEHHbIE B
HACTOSIIIIEW MporpaMMe, HaJlo pacCMaTPUBATh KaK PUMEPHBIE OPUEHTUPHI B IIOMOILIb
COCTAaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXJIE BCEro YUYHUTENO. ABTOP
paboueil mporpaMMbl BIpaBe YBEIUYHUTH MPEJIOKEHHOE YUCIO y4EOHBIX 4acoB Ha
TeMbI, TpeOyromme Oosee amuTeabHOro u3ydenus oOydarommmucs c¢ 3[IP, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB HAa TEMBI, N3y4aeMbI€ HA O3HAKOMHUTEIBHOM YPOBHE.
JIomyCTUMO TaKXe JIOKaJIbHOE IEPEPACIIPENECICHNE W NEPECTAHOBKA 3JIEMEHTOB
colepKaHUsi BHYTpPM JaHHOro kjacca. KonMuecTBO MPOBEPOYHBIX — padboT
(TemMaTHU4eCcKui U UTOTOBBIN KOHTPOJIb KaUeCTBAa YCBOCHUS Y4EOHOT0 MaTepuaia) U ux
TUI (CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE pa0OThI, TECThl) OCTAIOTCS HA YCMOTPEHHE
yuutens. Takke yuuTellb BIpaBe YBEIMUUTh UM YMEHBUIUTh YUCIIO YY€OHBIX YacoB,
orBeA€HHBIX B [IpumepHoil pabouelt mnporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTEMAaTH3AlMI0 3HAaHWK oOydarommxca. EJUHCTBEHHBIM, HO MNPUHLUIHAIBHO
BaXXHBIM KpUTEPUEM, SIBIISICTCS JOCTUKEHHME PEe3yJIbTaTOB OOyUEHHs, yKa3aHHBIX B
HACTOSAIIEH MPOTrpamMMe.



I[TPUMEPHA S PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI
Henu n3yyeHusi yaeOHOro Kypca

[IpropuTeTHBIMH HEIAMH 00yYEHUS MAaTEMATHKE B 5—6 Kiaccax sSBJISIOTCS:

" mpoAoiiKeHHE (HOPMHUPOBAHUS OCHOBHBIX MATEMAaTHYCCKUX TOHITHH (YUCIO,
BEJIMYMHA, TeoMeTpuieckas ¢urypa), o0ecrnednBaronMX MPeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOUINXCS;

" pa3BUTHE WHTEJUICKTyaJIbHBIX U TBOPUYECKUX CMOCOOHOCTEH O0ydYarommxcs ¢
311P, no3HaBaTENbHON AKTUBHOCTH, UCCIEAOBATEILCKUX YMEHHUW, UHTEpECA K
W3YYCHHUIO MAaTEMaTUKH;

* noaseneHue odydarommxcs ¢ 3[1P Ha 1ocTynmHOM 111 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY>KAIOIIETO MUPA;

* ¢opmupoBaHue (YHKIIMOHATHLHON MaTeMaTHYEeCKOM T'PaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTeMaTUYECKHEe OOBEKThI B PEAIbHBIX KU3HEHHBIX CUTYyaIlUsX,
MIPUMEHSITh OCBOCHHBIC YMEHMS [JIsl PEUICHUS NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATH MOJYyUYCHHBIE pE3yJbTaThl U OLIEHUBATh MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYALINH.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 56 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MapajuIeNIbHO, KaX1as B
COOTBETCTBHUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT APYroH, a B
TECHOM KOHTAaKT€ M B3aUMOJCHUCTBUHU. TaKXe B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aireOphbl U ONMUCATEIbHON CTAaTUCTHKHU.

N3yyenue apudmeTndeckoro marepvaia HauMHAETCS CO CHCTEMATH3allud |
pPa3BUTHUS 3HAHUM O HATYPAJIBbHBIX YHMCIAX, MOJYYEHHBIX B HadalbHOU wwiKkoze. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEILHOM TEXHUKM W (OPMHPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUW COYETACTCS C Pa3BUTHEM BBIYMCIMUTEIBHOW KYyJIBTYPhI, B
YaCTHOCTU ¢ OOy4YEHHEM MPOCTEUIIUM MpUEéMaM MPUKUIKUA U OLICHKU PEe3YyJhTaTOB
BbIUKCIICHHN. V3yueHne HaTypalbHBIX YMCeN MPO0IHKaeTcs B 6 Kjacce 3HAKOMCTBOM
C HaYaJIbHBIMU MTOHSATUSIMU TEOPUH JICTTUMOCTH.

Jpyroii KpynHblil OJ0OK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hauano u3ydeHus: OObIKHOBEHHBIX U JIECATUUYHBIX ApoOei OTHECEHO K 5 Kiaccy. JTo
MEepBBIA ATall B OCBOCHUM JIpoOEH, Korja MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMU, TIOHATHSIMHU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApOOEi B
MOJIHOM 00BEME MPEIECTBYET U3YUCHHIO JECATHUHBIX IPO0eil, 4To 11eIecoo0pa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YWCIIOBOW JIMHWM, KOrJa IMpaBuja ACUCTBUU C
JECATUYHBIMA  JPOOSMHU  MOXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJITOPUTMaMU
BBITIOJIHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JIECATUYHBIMU
IpOOSIMU PACHTUPHUT BO3MOKHOCTH JIJIsi TIOHMMAHUS OOYYarONUMUCS TPUKIIATHOTO
MPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUU APYTUX MPEIMETOB U MPHU MPAKTUUESCKOM
ucrnoib3oBaHuu. K 6 kiaccy OTHeC€H BTOpOM HJTam B M3Yy4YeHUHU ApoOeH, TIe
POUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS U NpeoOpa3zoBaHus ApoOei,
OCBOEHHE HOBBIX BEIYMCIIUTEIBHBIX aITOPUTMOB, OTTAUNBAHNE TEXHUKU BEIYUCIICHUH,



B TOM YHKCJI€ 3HAYEHUN BBIPAKECHUM, COAECPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, YCTAaHOBJIEHUE CBS3EH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kiacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHM TAKKE€ MOTYT pacCMaTpHUBAThLCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Havase
u3yuyeHusi TeMbl «I10M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIJIEIACTCS MOATEMA
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMHU H
NEUCTBUSIMH C TIOJIOKUTEIBHBIMA M OTPULATEIIBHBIMU YHUCJIAMU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENbHOTO TMOAXO0Ja. OJTO TMO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YHAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyCcli€ W C IpaBWIaMU 3HAKOB MPU BBITOJHEHUH aApU(PMETHUECKUX JEHCTBUU.
W3ydeHne paroHalIbHBIX YUCENI HAa 3TOM HE 3aKOHUYHUTCS, a OyJeT MpPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATIBHBIX
BOITPOCOB, TEM CaMbIM Pa3/ACJICHUE TPYAHOCTEN 00JIeryaeT BOCIPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apudmernueckue npuéMsl perieHus. TeKCTOBbIE 3aaul, pellacMble IPU OTPabOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpPUBAIOTCS 3aJ1a4 CIEIYIOIIUX
BUJOB: 33/Jauyd Ha JIBWJKEHUWE, Ha 4YacTH, Ha TOKYIKHM, Ha pabdory W
IPOU3BOJUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHWS W mIpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS ¢ NpHEMaMHU pELICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(poOpMalel, mpeacTaBIeHHON B popMe TadIuIl Uin
JTUarpaMM.

B Ilpumepnoit pabouedt mporpamMme mpeaycMoOTpeHo GOpMUPOBaAHUE
MIPOIEIEBTUUECKUX aNreOpandecKkux npeacTaBiieHuid. bBykBa kak CHMBOJ HEKOTOPOTO
Yyycia B 3aBUCMMOCTHM OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCA MOCTENEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HCIOJB3YeTCsl MPEXIE BCEro Ui 3allucu O0O0IuX
YIBEpXKACHUA W MOpeNIoXKeHU, (opMyn, B YaCTHOCTH MJIi  BBIYUCICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOB MpEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HamnpaBjieHHass Ha  pa3BUTUE OOpPa3HOrO  MBILUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUS!, U300pa3UTENbHBIX YMEHUNH. DTO BayKHBIN ATAll B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIIETCS HA HAIVISAHO-IIPAKTUYECKOM YPOBHE, ONUPAETCS Ha
HarIsiAHO-00pa3Hoe  MbIIIJIeHHEe oOydJaromuxcsa. bonbinas  posib  OTBOAUTCS
NPAKTUYECKONM  JEATEIbHOCTH,  OMbBITY,  JKCHEPUMEHTY,  MOJICIUPOBAHMIO.
OOyuaroiuecss 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
OPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTYypalUsaMHu, ydaTcs M300pakaTh MX Ha
HEJIMHOBAaHHOW M KJIeT4aTol Oymare, paccMaTpuUBalOT UX MpocTeiliine cBoiicTBa. B
npolecce U3y4YeHUs HarIsiIHOW F€OMETPUU 3HaHUS, TOJyYeHHbIE 00y4YarouMMUCs B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSIFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KijaccaX H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYaeT apu(METHUYeCKUuil wmarepuan u
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH U Hayaja OIMCATEIbHOU CTATUCTHUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJ0ro rojaa oOyueHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanvnule uucna u Hynop

Hatypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3o0paxkenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YMCIOBOM) IPSIMOIA.

[lo3unmoHHass cucTemMa CUHUCICHUS. Pumckas Hymepayus Kak npumep
HEeNO3UYUOHHOT Cucmembl cuucienus". JJecITHIHAs CHCTEMA CUHCIICHHSL.

CpaBHEHME HATypaJbHBIX YHCEN, CPABHEHHUE HATYyPAIbHBIX YHCEN C HYJIEM.
Cnioco6sl cpaBHeHUs. OKpyTieHUE HATYPATbHBIX YHUCE].

CnoxeHre HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA MPHU CIOKEHHHU. Brruntanue
KaK JielicTBHE, OOpaTHOE CIOKEHHUIO. YMHOXEHUE HATYPAJIbHBIX YUCEN; CBOMCTBA
HYJISL ¥ €IUHUIBI TIPU YMHOKEHUH. JleneHue kKak JecTBue, 00paTHOE YMHOKEHHIO.
KomrionenTsl  gelicTBui, CBsA3b  MExAy HuMH. lIpoBepka  pesyinbrara
apupmeTrndyeckoro JgercTBus. llepemecTUTeNlbHOE W COYETATENIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHHS, pdacnpedeiumenpHoe Ce0UCmeo (3aKOH)
VMHONCEHUSL.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUSI HEM3BECTHOIO KOMITIOHEHTA W 3alHUCH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUIA.

Jlenumenu u xpammuvle uucaa, Pa3OkKEHUE HA MHOXUTENH. [IpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJlbHbIM MOKa3aTeJeM. 3alKuch 4YHUCIa B BHUIAE CYMMBI
pa3psIHBIX CIAraeMbiX.

HucnoBoe BblpakeHUE. BplUnCIIeHME 3HAYEHUM YHUCIIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJHEHHS  JeucTBUU.  Mcmosib30BaHME  NPU  BBIYHCIICHUSX
NEePEMECTUTEIILHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOKEHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

podu

[IpencraBienre o JOpobM Kak CIOCOOE€ 3alMCH  YacTH  BEIWYHHEIL.
OO0bikHOBeHHBIE ApoOu. [IpaBuiibHBIE U HenpaBUIbHBIE ApoOu. CMellanHas apoOb;

1
321605 " 1ajie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHEC KOTOPBIX MPOBOJAUTCA B OBHAKOMUTEIILHOM IIAHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT o0BeM n3yqac€Moro mMarepualia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HETPABUIILHOM APOOU U BBIJEICHHUE 1IEJION
YacTH YUClia U3 HENMpaBWIbHOU Apoou. M300paskeHue npodeit ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE cBoWCTBO npobu. Cokpawernue opooeii. Ilpusedenue opobu x
HogoMmy 3HameHameno. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JieleHne Ipo0ei; B3auMHO-
oOpatHble 1podu. Haxoowcoenue wacmu yeno2o u yeno2o no e20 Yacmu.

Hecarnunas 3amuch Jpobeit. [IpencraBiieHue necITUYHOM 1poOW B BHJIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YHCIOBON IPSIMON.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C  JACCATUUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pelienrie TEKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuieHue n1oeuveckux
3a0au. Peuwenue 3a0au nepebopom 6cex 8603MOA*CHBIX apuarnmos. VIConb30BaHKe IPH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coaepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHUIIBI H3MEPEHHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY €IUHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJI€ TaOJIUII, CTOJIOYATHIX TUArpamMM.

Harasignas reomerpust

Harnsgueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, psiMasi, OTPE30K,
JIy4, YroJ, JIJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. I[Ipsmou, ocTpsii,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlmHa oTpe3ka, METPUYECKUE €IUHUIBI JUIMHBL. JJIMHA JIOMaHOW, EpUMETP
MHOTOYyToJIbHUKA. MI3MepeHne U MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTOJIbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KOH@hueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemuyamou
bymace. VIcionb30BaHNE CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[lnomaas NpSAMOYroJIbHUKA W MHOTOYTOJIbHUKOB, COCTaBJICHHBIX W3
NpPSIMOYTOJBHUKOB, B TOM u4Huclie (uUryp, n300pakEHHBIX Ha KJeTyaToil Oymare.
EnnnHuie1 namMepenus miiomaim.

Haenaonvie npeocmasnenusi o npocmpaHcmeeHHbiX Quaypax: npsamoy2obHblll
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmxu xyba u napannenenuneoa. Coszdanue mooeneli MHO20CPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanvnvie uucna
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Apudmernueckre NEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCJIAMHU.
YucioBble BRIPAKEHUS, MOPSAIOK ACHCTBUM, UCIIONB30BaHKEe CKOOOK. Mcnonp3oBanue
MpU BBIYUCIICHUSX TEPEMECTUTEIIBHOTO M COYETATEILHOIO CBOWCTB CJIOXKEHUS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJieHHE
HaTypaJbHbIX YHCEIL.

Jlenutenu U KpaTHbIE YHUCIIA; HAUOOMbUWUL 0OWUll Oenumenb U HaumeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHe apoOei.
CpaBHeHue U ynopsiiounBanue ApoOeit. PelmieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJI0oro M 1EeJIoro mo ero yactu. J[poOHoe YMcio Kak pe3ynbTar JejeHUs.
[IpeacraBienue necATUYHON OpoOU B BUE OOBIKHOBEHHOW APOOH W BO3MOMXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHOW NIpoOM B BHUAE AeCATUYHOM. JlecaTuuHbie npoOu u
MeTpuueckas cucteMa mep. ApudMeTHYeCKUe JACHCTBUSI U YMCIOBBIE BBIPAYKECHUSI C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOUIEHUU. Macwima6b, TPONOPIUSL.
[IprMmenenne mponopunii py PEMICHUH 3a/1a4.

[Tonarue npoueHTa. Beraucienue mporeHTa OT BeITUYUHBI U BEJIMUUHBI 110 €€
NPOLIEHTY. BhIpaskeHue MpPOIEHTOB JeCATUYHBIMH JpoOsmu. Pemienuwe 3amad Ha
NPOLIEHTHI. BrIpaskeHNE OTHOLLICHHS BETMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxutenbHble W OTpUIATENbHBIE uyucia. llenvle uywcna. Moodyns uucha,
eeomempuydeckas —uHmepnpemayus Mooy uyucia. V300paxkeHue 4ucen Ha
KOOPJIMHATHOM NpSIMOU. Hucnosvle npomericymru.

CpaBHenue uucena. ApudpMeruueckue ACHUCTBUS C TOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJsibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKH Ha
IJIOCKOCTH, abcuucca U opauHara. [loctpoeHue Touek U Guryp Ha KOOPAMHATHOM
MIJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB AJis 3alIMCHU MAaTEMaTUUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CpoiicTBa apu(pMETUUECKUX JEHUCTBUN. byK6eHHble 6blpadceHuss U YUCI08ble
noocmaroéku. byKBEHHBIE PaBEHCTBA, HAXOXKJIEHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl; HOpMyIBl IEpUMETpPa M TUIOMIAAA TPSAMOYTOJIbHUKA, KBaApaTa, 00béMa
napannenenuneda u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIIOCOO0OM. Peuierue noeuieckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX 8APUAHMOE.

Pemiennie 3amau, conaepkaldx 3aBUCMMOCTH, CBS3BIBAIOIINX BEJIUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHHE; 1I€Ha, KOJUYECTBO, CTOUMOCTb; MMPOU3BOIUTEIIHLHOCTD,
BpeMsi, 00bEéM paboThl. EQWHUIIBI M3MEPEHMS: MacChl, CTOMMOCTH; PaCCTOSHUS,
BpEMEHH, CKOPOCTH. CBSI3b MKy €AMHUIIAMHU U3MEPECHUS KaXK/I0M BEJIMUUHBI.

Pemienue 3amay, CBA3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATBLHOCTRIO BEJIUYWH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3aa4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EeHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYl.

[TpencraBicHHe MAHHBIX C IOMOIIBI0 Tabmum W jguarpamMMm. CrojOuaThie
JUarpaMMBbl: YTCHUE B IOCTPOCHHUE. UTeHHE KPYTOBBIX THarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o (pUrypax Ha IDIOCKOCTH: TOYKA, MPpsAMasi, OTPE30K,
Jyd4, YToJ, JJOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCMU, NAPALlesibHble NPsSMble,
nepneHouKkyisaphvie npsmvle. VIsMepeHUe pacCTOSIHHM: MEXIY JABYMsI TOYKaMH, OT
TOYKH JIO TIPSAMOM; ITTHHA MapIIpyTa Ha KBaIPaTHON CETKeE.

M3mepeHre W TOCTPOCHHE YIJIOB C IIOMOIIBIO TPAHCIOPTHpPA. Buisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYIOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSIMOYTOJbHUK, KBaapaT: UCIOJIL30BaHUE CBOHCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300pasicerue ceomempuieckux gpueyp Ha HeluHOBaAHHOU Oymaze
C UCNONL30BAHUEM YUPKYIA, JTUHEUKU, YeoabHuxka, mpauncnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [IOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wiomniaan. [TpuOmmkéHHOE N3MEpPEeHHE ILIOMAAN (GUTYp, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYICHOCU, NAOUA0U KpYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUUHBLX PUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudda, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicerue
npocmpancmeenHvlx gueyp. Ilpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvix ¢ueyp (u3 oymazcu, nposooKu,
nAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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[TPUMEPHAS PABOYAS ITPOITPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7—
9 KJIACCBI
Heaun n3yyeHusi yaedOHOro Kypca

AnreOpa sBII€TCS OJHUM H3 ONOPHBIX KYpPCOB OCHOBHOWM IIKOJIBI: OHAa
o0ecreynBaeT HM3y4yeHUE JPYruxX AHCLMIUIMH, KaK €CTECTBEHHOHAay4YHOro, TaK M
TYMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJIS TPOIOJKEHHS 00pa30BaHus U
B TOBCEAHEBHOW XU3HU. Pa3zButue y oOydaromuxcs Hay4YHBIX MPEICTaBICHUN O
MIPOUCXO0XKIEHUN
U CYIIHOCTH anrebpamdeckux abCTpakiui, crmoco0e OTpakeHHs MaTeMaTH4eCKON
HAyKOM $IBIIGHUWA M TPOLECCOB B NPHUPOAE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJIEJIMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS U KAYE€CTB MBIIUICHUSI, HEOOXOAUMBIX JUIsl aJanTaluu B
COBpeMeHHOM LM(poBoM obOmiecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHMs  HaOmOgaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOM JEHCTBUSL M BBIBOJBI, (HOPMYIMPOBAThH
yTBepxkaeHus. OcBOoeHHE Kypca anreOpbl 00ECHeuMBAaeT pa3BUTHE JIOTUYECKOIO
MBIIUICHUS OOYy4YaloIIMXCA: OHHU HCHOJb3YIOT JIEAYKTUBHBIE W HHIYKTUBHbBIC
paccyxieHus, OO0OOIIEHHE U KOHKpETU3aluio, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenue anreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIbHOU
NEATEAbHOCTH  OOYYaIOIIMXCS, T03TOMY CaMOCTOSITENIbHOE pelIeHue  3aaad
€CTECTBEHHbIM 00pa3oM SBIICTCS peanu3auueld JesTeIbHOCTHOIO MPUHIMUIIA
00yueHus.

B crpykrype mnporpammbl ydueOHOro Kypca «Auredpa» OCHOBHOW ULIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJIEPKATEIbHO-METOINYECKHEe JMHUU: «YHucna wu
BBIYHCIICHUS; « AJIre0OpandecKkre BhIpakKeHUs»; « Y paBHEHHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxknas u3 3TuX cofepkareabHO-METOINYECKUX JTMHUN pa3BUBaeTCs Ha
MPOTSDKEHUH TPEX JIET M3YYEHMs] Kypca, €CTECTBEHHBbIM O0pa3oM MeperuieTasich U
B3aMMOJIEUCTBYS C JAPYTUMH €ro JUHUSAMU. B Xo1e m3yueHus Kypca o0ydaromumcs
MPUXOJUTCS JIOTUYECKU PpACCYKaTh, HCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBsI3M ¢ 3TUM 11e51ec000pa3HO BKIIOYHUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MATEMAaTHYECKOT0 0Opa30BaHUs U
CIIOCOOCTBYIOLIME  OBJAJCHUI0O  OOY4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOTO
MaTEeMaTHYECKOT O si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJEPKATEIbHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AireOpa» SBISETCS €ro WHTErPUPOBAHHBIM
XapakTep.

Copnepxxanne nuHuUM «Yucna ©  BBIYMCIEHUS» CIY>)KUT OCHOBOM IS
JaJIbHEHIIIer0 W3Y4YeHHUs] MAaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCs
JIOTUYECKOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHMS TMOJIb30BATHCA AITOPUTMAMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TOBCEAHEBHOM
*KU3HU. PazBUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C pAllMOHANIBHBIMU U
UpPpaLMOHATBHBIMU YUCIaMH, (POPMUPOBAHMEM MPEACTABICHUN O JIEHCTBUTEIBHOM
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yyclie. 3aBepIllieHre OCBOSHUS YMCIOBOM JIMHUU OTHECEHO K CTapIIEMy 3BEHY OOIIEro
o0Opa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy OOYUYaAIOIIUXCS
MaTeMaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M MNPAKTUKO-OPUEHTHPOBAHHBIX 3aJady. B OCHOBHOM MIKOJIE
yueOHBI MaTepuayn TPYIIUPYETCsS BOKPYT PaIlMOHAJIBHBIX BbIpaKeHUMl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU KaK SI3bIKA JIJIs1 MOCTPOEHUSI MAaTEMaTUYECKHUX
MojieJiel, OMUCaHUs MPOIIECCOB M SIBJIICHUU peajbHOro Mupa. B 3amaun oOydeHus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUUYECKOTO MBIIIJICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, IJii OCBOEHHUs Kypca HHGOPMATHKH, U OBJAJCHUE
HaBbIKaMHU JIEYKTUBHBIX paccykaeHuil. [IpeodpazoBanue CMMBOIBHBIX ()OPM BHOCUT
CBOM crnenu@uueckuil BKIaJ B pa3BUTHE BOOOpPaXXEHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpA(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUS U HUCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyUYarOLIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIUYHbIE BBIPA3UTEIIbHBIE CPEACTBA A3bIKA MATEMATUKU —
CJIIOBECHBIEC, CHMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LMBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIMEe OCHOBHBIC DAa3AeNbl COJNEPIKaHUSA:
«Yucna u  BBIUKCICHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXKJOro rojma oOy4deHHs, BCEro 3a TpU Toja
oOyuenus — He MeHee 306 yuyeOHBIX 4acoB.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)
7 KITACC

Yucna u éviuucnenusn

PanuonajabHbIE yKc/Ia

JIlpoOu OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEXOJ OT OIHOU (POPMBI 3aMKCH
npobeit k gpyroit. [loHaTne panuMoOHAJIBHOTO 4YHWCA, 3alucCh, CpaBHEHUE,
VOOPSAIOYMBAHUE  PAIlMOHATBHBIX  uncel.  ApudMmeTudyeckue  JeHCTBUS  C
pallMOHAJILHBIMU YHCJIaMU. PereHue 3amay U3 peajibHOW MPaKTHKWA Ha 4YacTH, Ha
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JpOOH.

CrerneHb C HaTypaJbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 33]a4 U3 PEaIbHON MPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMas W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTumbie
3Ha4Y€HUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUJIE
(dopmyiibl. Berancnenus no gpopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia MnpeoOpa3oBaHMUsl CyMM W IMPOM3BENCHMI, NpaBUiia PACKPBITHS CKOOOK M
MIPUBEJEHUS IOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHounensl 1 MHOTowieHbl. CreneHb MHOrowieHa. ClokeHue, BbIYMTAHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBagpaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHU M.

Jluneiinoe ypasnenue ¢ 08yms nepemennbiMu u e2o 2pagux’. CucreMa IByX
JVHEWHBIX YpAaBHEHHW C JBYMsI INEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
croco0OoM ToJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33J1ad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMon. UucnoBbele poMexyTKH. PaccTosiHue mexmy
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
Ha KOOpJMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3aganHbix dhopmynamu. UteHue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkmm. ['paduk Gynkimmu. CroiictBa dhynkiwmii. JInneiinas GyHKIus,
e€ rpaduk. I'paduk pyukimu y = KX + b. Ipaguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHUII.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TCMBbI, U3YUCHHNC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCJIILHOM ILJIaHE. Heuaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMarepuaJia.

17



8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [lonamue o006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHECHHE K TIPEOOPa30BAHUIO YHCIOBBIX BHIPAKECHUN H
BBIUHCIICHUAM. /[elicmeumenvHbvle Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM 1 €€ cBoricTBa. CTaHapTHAs 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHuve, BBIYUTAHUE, YMHOXEHHE, JCJIeHHE anreOpandyeckux  ApoOeil.
PanrionanbpHbie BRIpaKEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TUHEWHBIM U KBaaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPeMEHHbIMU U CUCHEM
JIUHEUHbIX VPAGHeHUll ¢ 08yMsa nepemenHvimu. lIpUMepbl peElIeHUs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 10 €€ rpaduky. [Ipumepsl
rpa@ukoB (QYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC

3aBUCHMOCTH, uX rpaduku. OyHkmuuy = X5,y = X,y = V5 ¥ = f;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE HUCAA, KOHEUHble U OecKoHeuHble
oecsmuuHvle Opodbu. Muodcecmso OelicmeumenbHblX Yucell, 0eliucmeumesibHvlie YUCid
Kak beckoHeunble decamuynvie Opobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOHCECMBOM OClICMBUMENIbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHbvlX — uucel, apu@memuyeckue OeUcmeus ¢
oelcmeumenbHbiMU YUCIAMU.

N3mepeHnusi, NpuOIHKeHUSA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

Cucrembl ypaBHeHH I

VYpaBHeHuE C IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucTeM IByX YpaBHEHUU,
OJIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIHMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEpnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMH.

Dynkyuu

KBagparuunas dyukuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAapadOJIbL.

['paduku byHKITHIA: y = kx, y = kx + D, y= X,
y = X, Y= % nux coiicta.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHATHE 4YHKCIIOBOM TOCIIENOBATENBHOCTH. 3aJaHU€ MOCIEA0BATEIbHOCTH
peKyppeHTHOH (hopmyIioi u popmyIoit N-To YeHa.

ApudmMeTrndeckasi M reoMeTpUUYECKas POrPecCUuu

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMmynbl N-ro uiIeHa
apu(pMETHIECKON ¥ TEOMETPUIECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbI DOCHI.
Croorcrvle npoyenmui.
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[MPUMEPHAS PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPU A ».
7-9 KJIACCBI
Heaun n3yyeHusi yaedOHOro Kypca

OO1ue uenu uzydeHus yueoHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI]
OOO. Onu 3aknroyaroTcs, MPEeXJIe BCEr0 B TOM, YTO Ha YpPOKAaX TI'€OMETPUU
OoOy4aronuiicss y4UTCS MPOBOJAWTH JIOKA3aTEJIbHBIE PACCYXICHHS, CTPOUTH
JIOTUYECKHE YMO3aKIIOYEHUs, JI0Ka3blBaTh HWCTUHHBIE YTBEPXKIECHHUS U CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, IPOBOAUTH PACCYXKACHHUS «OT MPOTUBHOrO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHbBIC yTBepkIaeHus. B oOyuenun
YMEHHUIO pacCyXJaTh COCTOMT Ba)XHO€ BOCIHUTATEIbHOE 3HAUEHUE U3YUCHUs
reOMETPUHU, IPUCYILIEE UMEHHO OTEUECTBEHHOW MAaTEMaTHUECKOH IIKOJIE.

Bropoii wnenpr0 H3ydeHHs TEOMETPHUM SBISIETCS HCIOJB30BaHUE €€ Kak
MHCTPYMEHTA IIPU PEIIECHUU KaK MaTEeMaTHYECKUX, TaK M IPAKTHYECKUX 3a/ad,
BCTPEYAOLINXCS B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BEIUUCIUTEIbHAS
JUHUSA B M3YYEHUM TE€OMETpUM B MIKoJe. JUIA 3TOro y4MTENI0 PEKOMEHAYETCS
noa0MpaTh 3a7aud MPAaKTHYECKOTO XapakTepa JJii PacCMaTpUBAEMbIX TEM, YUHUTh
00y4aronMxcsi CTpPOUTh MaTEMAaTUYECKHE MOJIEIN PEAbHBIX KU3HEHHBIX CUTYAIHi,
MIPOBOJIUTH BBIYMCICHUS M OLEHUBATH aJ€KBATHOCTh IIOJYYEHHOTO pe3yJibTara.
KpaiiHe BaxXHO TOMUYEPKUBATH CBSI3M TEOMETPUM C JAPYTHUMH MpPEIMETaMH,
MOTUBUPOBATh HCIOJIb30BaTh ONPEIEICHUSI T€OMETPUUYECKUX (UTyp U TOHSATHUH,
JEMOHCTPUPOBAThH IPUMEHEHUE TIOJYYEHHBIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJiee SIpKO BUAHBI B TeMax «BekTtopb», « TpUroHOMETprUYECKUE COOTHOLIEHUSY,
«Metona koopauHaT» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywebHOMYy IUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypc
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3lieibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 uX CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUINHY,
a Takke «JlekapToBbI -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «/IBmxkeHUs
mockoctu» U «lIpeoOpazoBanus mogoous .

VY4eOHbIN MIaH NpeaycMaTpUBAaeT W3YyYEHUE reoMeTpuHr Ha 0a30BOM YpPOBHE,
UCXO7s U3 HEe MeHee 68 ydeOHbBIX 4acoB B y4eOHOM IOy, BCETO 3a TPH rojia 00ydeHUs
— He Menee 204 gacos.

Copepxanue yue0HOro Kypca (1mo roaam o0y4eHmus)

7 KIIACC

Hauvanbubie nonstua reomerpun. Touka, npsmas, OTpe30K, Jyd. YToJI. Buuasl yrios.
BeprukaneHble 1 CMexHbIE YIibl. bruccekTpuca yrina. Jlomanasi, MHOrOyroJIbHUK.
[TapaienbHOCTh U MEPHEHAUKYIISIPHOCTD MPSIMBIX.
Cummempuunvle gpucypol. OcnosHwie ceoticmsa ocesoll cummempuu” . [Ipumepbl
CHUMMETPUH B OKPYKAIOIIEM MUPE.
OcHogHble NOCMpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.
Tpeyronsuuk. BeicoTa, Meauana, OuccekTpuca, Ux cBoiicTBa. PaBHOOEIpeHHBIN
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Y PaBHOCTOPOHHUU TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa 1 NMPU3HAKKU PaBHOOEIPEHHOIO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MAPAJUIEIBHBIX NpAMBIX. CyMMa yIilOB TPEyroJbHHUKA.
BHemHue yrisl TpeyroibHUKa.

[IpssmoyrosibHbI  TpeyronbHUK. CBONCTBO MEOUAHbl  NPSIMOYTOJBHOIO
TPEYroJIbHUKA, MPOBEAEHHON K runotenyse. [Ipu3Haku paBeHCTBA MPSMOYTOJIbHBIX
TPEYroJLHUKOB. IIpsAMOYTONBHBIH TpeyroabHuK ¢ yriiom B 30°.

HepaBeHcTBa B rTEOMETPUN: HEPABEHCME0 MPeEY20abHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopemMa o OonbllieM Yyriae © OOJbIIEH CTOPOHE TPEYroJbHUKA.
[lepneHaAUKyISIp U HAKIIOHHAS.

I'eomempuueckoe mecmo mouexk. bucCCekTpuca yriia H© CEpPEAUHHBIN
NEPIEHANKYJIISAP K OTPE3KY KaK T€OMETPHUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpYT, XOpJa U IUAMETP, UX CBOICTBA. B3anMHOE pacrionoxenue
OKpPYXXHOCTM M npsmoil. KacarempHas u cekymass K OKpPYKHOCTH. OKpPYXHOCTBb,
BIIMCAaHHAs B YroJl. BrincaHHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapamnenorpamMm, ero mpu3Haku M CBOMCTBA. YacTHbIE
Cllyyad TapasuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaJpar), WX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamnenusi, €€ CBOWNCTBA M IPU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

Memoo yosoenus meouanwl. Llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHaivbHvlx ompeskax. CpeHUE JINHUU
TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2oibHuxa.

Ilooobue mpeyeonvuukos, koappuyuenm noooodus. Ilpusnakxu noooodus
mpey2onvHukos. lIpuMmeneHmne noaoous Npu perieHny MpakTHIEeCKUX 3ajad.

CpoiicTBa MIomaned reomerpuyeckux ¢uryp. DopMynbl i IIIOMIATU
TpPEeyrojbHHUKa, MapajienorpaMma, pomba u Tpaneuuu. OTHOILIEHHE IUIOIIAJCH
o1I00HBIX GUTYP.

Brruncnenue miomaned TPeyrojJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MMPAKTUYECKUX 3a/1a4.

CuHHYyC, KOCHHYC, TaHI'€HC OCTPOrO YyIJIa MNPSAMOYTOJIBHOTO TPEYTOJIbHHKA.

3 3)16013 " 1aJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUYCHHEC KOTOPBIX IMPOBOAUTCA B O3BHAKOMUTEIILHOM IUIAHE. Heﬂaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3ydaceMoro mMmarepuajia.

21



OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BrnucaHHble U LIEHTPANIbHBIC YTJIbI, YTOJ MEXKY KacaTebHOW M XOPJIOM. YTIIbI
MEXKJy XOpAaMU U CEeKylMMH. BriucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteid. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
MIPAKTUYECKUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

Ilpeobpaszosanue noooodus. [looobue coomeemcmeentvix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, meopemul 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacamebHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOITIOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BeKTopamu. PasnokeHume BekTOopa IO  JIBYM
HEKOJUIMHEApHBIM BekTopaM. KoopauHaTtel BektOopa. CKanspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOpDAMHATAX, MEPECEUEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ' pangycHas u paauaHHas
Mepa yrJia, BRBIYMCIEHUE JUIMH IyT OKpYyKHOCTel. [Inomans kpyra, ceKTopa, CErMeHTa.

Hsuoicenua naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.

I[TPUMEPHAS PABOYAS ITPOITPAMMA YUYEBHOT'O KYPCA
«BEPOATHOCTDb 1 CTATUCTUKA» 7-9 KIIACCHI
eau nzyyeHust yaeOHOro Kypca

B coBpeMeHnHOM 1TM(POBOM MUPE BEPOATHOCTH U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIIYI0 3HAYMMOCTD, KaK ¢ TOYKH 3PEHUS MPAKTUYECKUX MPUIOKCHHUM, TaK U UX
ponu B oOpa3zoBaHuu. Kaxkaplii 4eI0BEeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
UMEIOIINXCS Y HErO JaHHBIX. A JIT 000CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBHUIX
HEJO0CTaTKa WM U30bITKa HWH(OpMAIMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIeHHe. VIMEeHHO mosTomy
OCTpO BCTajga HEOOXOAUMOCTh C(HOPMHPOBATH Yy OOYYArOIIUXCS, B TOM YHCIC
oOyuatomuxcst ¢ 3P, ¢yHKUIMOHAIBHYIO T'PaMOTHOCTh, BKJIIOYAIOIIYI0O B ceOs B
KauyecTBE HEOThEMJIEMOM COCTABIAIOIIEH YMEHHE BOCHPUHUMATh U KPUTHUYECKH
aHAIM3UPOBaTh WH(OOPMAIUIO, MPEACTABICHHYIO B Pa3IU4HBIX (Dopmax, MOHUMATH
BEPOSATHOCTHBIN XapakTep MHOTHUX peajbHBIX IMPOIECCOB U 3aBHUCHUMOCTEM,
POU3BOANTH TMPOCTEHIIINE BEPOSITHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH



OpUHLKIIAMU cOOpa, aHalu3a U MPEACTABICHUS TaHHBIX U3 Pa3iInyHbIX chep KU3HU
oO1iecTBa U ToCy1apcTBa MPUOOIIAET 00yUYaroIuUXCcs K 00IECTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl yueOHOTO Kypca «BeposSTHOCT M cTaTHCTHKa»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUMU:
«IIpencraBieHre JaHHBIX U ONUCATENbHASI CTATUCTUKAY; «BEpOATHOCTEY; « DIEMEHTHI
KOMOMHaTOpUKn»; «BBenenue B Teopuro rpaosy.

Copnepxxanne nuauM «lIpeacraBieHre NaHHBIX U ONUCATENbHAs CTATUCTHKA»
CITYKUT OCHOBOH sl pOPMUPOBAHUS HABBIKOB PA0OTHI ¢ HHPOPMAIIMEH: OT YTCHHS U
UHTEpIpeTauun MH(OpMaluu, NPEICTaBICHHON B TabmuIax, Ha AMAarpaMMax |
rpadukax n0 cOopa, MNPEACTABICHUS M aHajdu3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX M pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP ygarcst cunTeiBaTh U UHTEPIPETUPOBATH JAaHHBIC, BbIIBUraTh,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATH HAJ
(akTopaMu, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OLICHMBaTb WX BIMAHUE Ha
paccMaTpuBaEMbIE BEJIMYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE TPEACTABIECHUE O CIy4YalHOW W3MEHYHMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU I U3Y4YECHUS
TEOpUH BepoATHOCTEH. bonbiioe 3Hauenue aia obyyaromuxcs ¢ 3I1P 3nece umeror
PAKTUYECKNE 3aJlaHUs, B YaCTHOCTU ONBITHI C KJIIACCHYECKUMH BEPOSATHOCTHBIMU
MOJIEJISIMU.

[TonsiTue BEPOSATHOCTM BBOJAUTCS Kak Mepa IpaBAONoONo0Us CIydyallHOTro
coObiTud. [Ipn u3ydenun kypca obyuatouiuecs ¢ 3IIP 3HakomsATCS ¢ mpocTeHMMU
METOJaMH  BBIYHMCIIEHUS BEPOSITHOCTEH B  CIYYaWHBIX 3KCHEPUMEHTaX C
PABHOBO3MOXHBIMH ~ AJIEMEHTapHBIMU ~ HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMH CTaBUTh M pelaTh 0Oojiee CIOXKHbIE 3amaud. B Kypc BXOIAT
HayalbHbIE TPEJICTABICHUA O CIy4YyalHbIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEePUCTHKAX.

Takke B paMKax 3TOTO Kypca OCYIIECTBIISETCSI 3HAKOMCTBO OOYYarOlIUXCs C
3[IP ¢ MHOXeECTBaMH M OCHOBHBIMH  OINEpPAMSAMU HAJ  MHOXECTBaMH,
pacCMaTpUBAIOTCS NPUMEPHI NPUMEHEHUS UISI PEIICHWS 3ajad, a TaKxke
WCIIOJIb30BaHUS B IPYTUX MaTeMaTHISCKUX KypcaxX U yUeOHBIX ITpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax uzyuaercsi Kypc «BepoSTHOCTb M CTAaTHUCTHKa», B KOTOPBIH
BXomAT paszzaensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKA;
«BeposaTHOCTBY; «DneMEHTHl KOMOMHATOPUKW»; «BBeneHne B Teoputo rpadoBy.

Ha usydyenue naHHOro kKypca oTBOAMT 1 yueOHBIH Yac B HENENIO B TECUECHHE
KaXkaoro rojga ooyuyenusi, scero 102 yuebHbIX yaca.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

[IpencraBienre MaHHBIX B BUE TaOJIHIl, quarpaMm, rpadukoB. 3amoIHCHHE
TAOJINII, YTEHUE U TTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peaibHbIX MpoleccoB. M3Bneuenne nHpopManuu U3 quarpamMmm u
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TaOJIUII, UCTIOJIB30BAHNE U MHTEPIPETAIUs JaHHBIX.

OmnwucarenpHas CTaTUCTUKA: cpenHee apudmernyeckoe, MeauaHa, pa3Mmax,
HauOoJblllee W HaWMEHbIee 3HA4YCHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cnyuatinwiii akcnepumenm (onvim) u ciuyyaiHoe coovimue. Beposmnocms u
yacmoma. Ponb manoeeposamuuix u npaxmuyecku 00CmMo8epHbIX COOLIMULL 8 NPUPOOe
u 6 obuecmse. Monema u uepanvHas KOCms 6 meopuu 6epoAmHocmet .

I'pagh, eepwuna, pebpo. Cmenenv eepwiunvl. Hucno pébep u cymmapmuas
cmenens eepuur. IIpeocmasnenue o cesasnocmu epaga. Llenu u yuxivl. [lymu @
epaghax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomouvbto epagoa.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE€ TA0JIULI, AUArpaMM, TpaduKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, IOAMHOXecTBO. Omnepauuu  Haj
MHOXECTBaMU: OOBEAMHEHUE, NEepecedeHue, AonoiaHeHre. CBoiicTBa onepanuii Haj
MHOKECTBaMHU: IIEPEMECTUTENBHOE, COYETATENIBHOE, pacnpenennuTeNbHOE,
BKJIIOYeHUs. Mcnionp30Banne rpaduueckoro npeAcTaBieHUs] MHOYKECTB ISl OMUCAHUS
peanbHBIX MPOLECCOB U SIBJICHUH, IPU PEIICHUH 3aa4.

Usmepenue pacceusanus Oauuvlx. Jlucnepcus u cmaHoapmuoe OMKIOHEHUe
YUCI08bIX HAOOPOS. /luazpamma pacceusanusl.

DJieMeHTapHble  COOBITUS  chydaiiHoro ombita. CiyyaliHble  COOBITHA.
BepositHocTi coObITHii. ONBITEL ¢ PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyuaiinbiii BBIOOp. CBsI3b MEXly MAJIOBEPOSITHBIMUA U MPAKTUYECKH JOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

[epeBo. CBOMCTBA NEPEBBEB: €AMHCTBEHHOCTD MYTH, CYIIECTBOBAHNUE BUCAYEH
BEPIIMHBI, CBA3b MEXKAY YHCIOM BEPIIMH M 4yuciaoM pédep. IIpaBuio ymMHOKEHHS.
Pemenue 3amau ¢ momoiibio rpagos.

[IpotuBomnonoxkueie coObiTus. Juarpamma Oiinepa. OObenuHeHHE U
nepeceuenue  coObituii.  HecoBmecTtHble  coObiTHs.  Dopmyrna  CIOKEHUS
BEPOATHOCTEU. YCIIOBHAs BEpPOATHOCTh. lIpaBuino ymHOxkeHus. HesaBucumbie
cobwiTusa. [lpencraBneHue sKkcnepuMeHTa B BHe JepeBa. PemieHue 3amau Ha
HaxOXJCHUE BEPOSATHOCTEM C TOMOIIBIO JEpPEBa CIY4alHOTO JSKCIEPUMEHTA,
nyrarpamm Jitepa.

4
3HCCB " 1ajie€ KypCuBoOM O603Ha'—ICHBI TEMBI, U3YUYCHHEC KOTOPBIX MPOBOJAUTCA B OBHAKOMUTEIILHOM IIAHE. Heﬂaror
CaMOCTOSTENILHO ONpe/elisieT 00beM H3y4aeMoro MaTepHara.
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9 KVIACC

[IpencraBieHue JaHHBIX B BUJE TAOJIUL, [Uarpamm, rpaukoB, THTEpIpeTalus
JTaHHBIX. UTEHUE U TOCTPOEHHUE Ta0HII, AUarpaMm, TpaduKOB MO peaabHbIM JaHHBIM.

[lepecranoBku u Qaxropuan. CoueTaHus U YUCIO COUYETAHUU. TpeyeonbHuK
Ilackans. Pemenue 3a1a4 ¢ UCHOJIb30BAaHUEM KOMOMHATOPUKHU.

I'eomempuueckas eepoamuocmos. Cryyaiinvlil 6blOOp MOYKU U3 DUISYpbl HA
NJIOCKOCMU, U3 OMPEe3Ka U U3 0y2U OKPYHCHOCHU.

Wcnerranue. Ycnex n Heynava. Cepust McnbITaHul 10 niepBoro ycnexa. Cepus
ucneiTanuit bepaymnu. BepositHocTr coObITHiA B cepun ucnbiTanuii bepaymnu.

CrnyvaiiHas BeJIMYMHAa W pacHpeliesieHue BeposiTHOcTe. Maremarnyeckoe
OKHJaHue U aucnepens. [Ipumepsl MaTeMaTHYECKOTO 0KUAAHNS KaK TEOPETUIECKOTO
CpPEeAHEro 3Ha4eHus BEJIMYUHBI. MaTeMaTuiecKkoe OKUIAaHUE U TUCIIEPCUS CIIyYalHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymy.

[TonsiTue o 3akoHe OonblIUMX uucen. M3mepeHue BepoOATHOCTENH € MOMOUIbIO
qyacToT. Posib 1 3HaueHune 3aKkoHa 0OJIBIINX YHCEN B IPUPOJIE U OOILECTBE.
IIpMepHbIe KOHTPOJILHO-U3MEPHTEIbLHbIE MATEPHAJIbI

[IpoBeneHUE OLIEHKHM JOCTHKEHUW IJIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa MPOBOIUTCS B (OpME TEKYILIETO U PyOSKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITEJIbHBIE pA0OTHI, 3a4€Thl, MaTeMaTHYECKUE
JUKTAHTBI, MpaKTUYECKHe pabOThl, MUCHMEHHBIH OTBET 10 WHIUBUIYAIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcst ¢ 3[1P Bo3amMoxkHO n3MeHeHre (GOpMYTUPOBKHU 3aJlaHUi Ha
«MOLIArOBYIOY», aAaNTALIMIO IPEAJIaraeMoro 00y4aromeMycsi TECTOBOrO (KOHTPOJIbHO-
OIIEHOYHOT'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M TMHUCBMEHHBIX HWHCTPYKIIHM,
YIPOIICHUE JITTUHHBIX CI0XKHBIX (OPMYITUPOBOK MHCTPYKIIMM, PEIIECHUE C ONOPON Ha
anropuTM, oopasell, UCIoIb30BaHUE CIIPABOYHON MH(DOpMALUK.

MaremaTuka
S5 kJacc
Kontponbshas pabora Ne 1. Tema. Harypanbhbie ynca.
KonTtponsHas padora Ne 2. Tema. JleficTBUs ¢ HaTypaIbHBIMU YHCIAMH.
Kontponsnas padora Ne 3. Tema. Mcnonb3oBaHne CBOMCTB JCHCTBUI TTPH
BBIYHCIICHUSX.
Kontponbshas padota Ne 4. Tema. YTibl © MHOTOYTOJTLHUKH.
Kontponbshas padbora Ne 5. Tema. [lenumocts uncen.
Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.
Kontponbshas padora Ne 7. Tema. CiokeHre U BBIYMTaHHUE IPOOEH.
Kontponwnas padora Ne 8. Tema. YMHOKeHUE U AeneHue ApoOei.
Kontponbshas padorta Ne 9. Tema. Jlecsituunbie npodu. CpaBHEHHE AECATUUHBIX
TpOOeii.
Kontponbshas padota Nel0. J[eiicTBus C 1€CITHUHBIMU APOOSMHU.
Kontponshas pabora Ne 11. Tema. MtoroBast koHTpoapHas paboTa.
6 knacc
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KontponbsHas pabora Nel. Tema. [IenumMocTh HaTypalbHBIX YUCEN.

KoHntponbHasa padora Ne2. Tema. OObIkHOBEHHas! 1poOb. OCHOBHOE CBOMCTBO
Ipoowu.

Kountponbshas padora Ne3. Tema. OtHomienue. [Tponopius.

Kontponbshas padborta Ned. Tema. IIporneHT.

Kontponbhas pabora NeS5. Tema. YerbipexyroiabHuk. @opMysbl mepuMeTpa u
TUIOLIAAN MPSAMOYTOJIbHUKA.

KontponbeHaa padora Ne6. Tema. IlonoxurenbHble U OTPULATENbHBIE YHCIIA.
CpaBHEHHE MOJOXKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET.

Kontponbshas pabora Ne7. Tema. CrokeHre U BHIYMTAHUE MOJIOKUTEIBHBIX U
OTPHUIATEIBHBIX YHUCE.

Kontponrsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHUE TMOJIOKUTEIBHBIX U
OTPHUIATEIFHBIX YHCET.

Kontponbnas pabGora Ne9. Tema. IIpsmoyronpHas cucremMa KOOpJAUHAT.
Jlnarpammel.

Kontponbshas padora Nel0. Tema. iToroas KOHTpoJibHas paboTa.

Aureopa
7 KJacc
Kontponbnas pabora Nel. Tema. Apudmernueckue AecTBUS €
pPalMOHAIBHBIMU YUCIIAMH.
Kontponbshas pabota Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeJIEM.
Kontponbshas padora Ne3. Tema. bykBeHHbIE BBIpaKEHHUS.
KontponbsHas padorta Ne4. Tema. MHOTOUJIEHBI.
Koutposnbhas padota Ne5. Tema. @opMyIibl COKpPAIIEHHOTO YMHOKEHHUSI.
KontponbHas pabota Ne6. Tema. JIuHeitHOoe ypaBHEHUE C OJTHOU MEPEMEHHOM.
Kontponbshas padora Ne7. Tema. CucteMbl IMHEWHBIX YpaBHEHUU.

KonTtponbsHas padbora Ne 8. Tema. Koopaunaats! u rpaduku.

Kontponbnas pabota Ne 9. Tema. [lonstue pynkunn. JIlnneiinas GyHKIus.

Kontponbshas pabora Nel0. Tema. UToroBast koHTposibHast paboTa.
8 kyacc

Koutponbshas padora Nel. Tema. KBagpatubsiii kopeHb. ApudMeTuyecKuii
KBaJIPATHBIN KOPEHb.

Kontponbhnas pabora No2. Tema. Crenmenb ¢ 1eNbIM IOKa3aTENEM.
CraHapTHBINA BU]T YHUCIIA.

Kontponsnas pabora Ne3. Tema. AnreOpamueckas apoOb. CokpaiieHue
TpOOCH.

KontpoasHas padoTta Ned4. Tema. [lelicTBus ¢ anredpandecKuMH JIPOOSMHU.

Kontponbshas pabota Ne5. Tema. KBanpaTHbie ypaBHEHUS.

KontponbHas padota Ne6. Tema. YpaBHEHUs, CBOMSIIMECS K KBaJpPaTHBIM.
TekcToBbI€ 3a7]a4H, CBOASIIUECS K KBaJIPATHBIM.

Kontponbshas pabora Ne7. Tema. Cuctemsl ypaBHEHUH.

Kontponbnas pabota Ne§8. Tema. UncnoBbie HEpaBEHCTBA U UX CBOMCTBA.
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KontponbsHas padora Ne9. Tema. CructeMbl HEPABEHCTB € OJIHON MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yucioBbie QyHKIIHH.
Kontponbshas padora Nel 1. Tema. UIToroBas KOHTpoJibHas paboTa.

9 knacc
KontponbHas padora Nel. Tema. Uncna u BbIYHCIICHUS.
KontponbHas padota Ne2. Tema. YpaBHeHUS ¢ OJTHON IEPEMEHHOM.
Kontponshas pabota Ne3. Tema. [lpoOHO-parimoHabHBIC YPAaBHCHHUS.
Kontponbshas padora Ned. Tema. CucteMsl ypaBHEHUN ¢ ABYMS IEPEMEHHBIMH.
KonTponsHas padora Ne5. Tema. JInHeiliHble HEpaBEeHCTBA ¢ OJHOW IEPEMEHHOM.
KontponbHas padora Ne6. Tema. KBanpaTHbele HepaBeHCTBA.
Kontponbnas pabota Ne 7. Tema. KBagpatnunas GyHKIMS U ee CBONCTBA.
KontponsHas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas pabora Nel(. Tema. ToroBast KOHTpoJibHas padora.

I'eomerpus
7 wJacc

Kontponbnas pabora Nel. Tema. OcCHOBHbIE T€OMETPHUYECKHE CBOICTBA

MpoCTEUIINX QUryp.
KontponbHas padora Ne2. Tema. CMeKHbIE U BEPTHUKAIbHBIC YTJIbI.
Kontponbshas pabota Ne3. Tema. [Ipusnaku paBeHCTBa TPEYTrOJIHHUKOB.
Kontponbshas pabora Ned. Tema. PaBHoOEIpeHHBIN TPEYTOIHHUK.
KontponbsHas padota NeS. Tema. [TapannensHbie npsMbIe.
Kontponbshas padora Ne6. Tema. Cymma yriioB TpeyrojabHHUKA.
Kontponbshas pabora Ne 7. Tema. OKpy»XHOCTb U KPYT.
Kontponbshas pabora Ne6. Tema. UToroBast KoHTpoIbHas paboTa.

8 kinacc
Kontponbshas pabora Nel. Tema. UeTbIpeXyroabHUKH.

Kontponbhas padora Ne2. Tema. Cpeansist auHust Tpeyroyibhuka. CpeaHsis
JIMHUS TPANELMH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajjiesorpaMmma.
Kontponsnas padota Ned4. Tema. [Tnomaas mogoO6HbIX Guryp.
Kontponbshas padota Ne5. Tema. Teopema IMudaropa.
Kontponbshas padota Ne6. Tema. YTIIbI B OKPYKHOCTH.
Kontponbshas paborta No7. Tema. UToroBast KOHTpoJibHAsI paboTa
9 kiacce
Kontponbhas padora Nel. Tema. Pemienne TpeyrojibHUKOB.
KonTponbhas pabora Ne2. Tema. [lnomanu TpeyroapHuKa, Y4eThIPEXYTOJIbHUKA.
KontponbsHas pabota Ne3. Tema. BekTopsi.
Kontponbshas padora Ned. Tema. JlekapToBbl KOOPMHATHI HA MJIOCKOCTH.
Kontponbshas padora NeS. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHU.
Kontponwsnas padota Ne6. Tema. [Inomaas kpyra u ero 4yactei.
Kontponbshas padorta No7. Tema. UToroBast KOHTpoJibHas paboTa.
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BeposSITHOCTB M CTATUCTUKA
7 wJacc

Kontponsnas padota Nel. Tema. [IpencraBiienue JaHHBIX.
KoHntponbHas padora Ne2. Tema. OnucarenbHasi CTaAaTUCTHKA.
Kontponbshas pabora Ne 3. Tema. CiryqaitHast ”3BMEHUYHBOCTb.
KontponbsHasa padora Ne 4. Tema. BeposATHOCTh M 4YacToTa CIy4ailHOTO

COOBITHSI.

8 kiacc
Kontponbshas padbora Ne 1. Tema. MuoxecTBa.
KonTtponbsHas padora Ne2. Tema. BeposTHOCTb CiTydaiiHOIO COOBITHS.
Kontponbnas padota Ne 3. Tema. Cnyuaiinbie cOOBITHS.

9 knace
KontponbsHas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
KontponrHas padota Ne 2. Tema. UcnbiTanus.
Kontponbshas pabora Ne 3. Tema. CiyvaitHasi BeTu4nHa.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O IIPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA
JINYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIUSI K O0OyUYEHUI0O MAaTeMaTUKE W IIeJICHANPaBICHHON MO3HABATEILHOMN
NeATEIIbHOCTH;

MOBBIIIIEHUE YPOBHS CBOEH  KOMIIETEHTHOCTHM 4Y€pe3 MPAKTUYECKYIO
NeSTeIbHOCTD, TPEOYIONIYI0 MaTEeMAaTUUECKUX 3HAHUN, B TOM YUCJIE YMEHHE YUUTHCS
y APYTUX JIOAEH;

CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO CUTYAIMIO, OBITh TOTOBBIM JCHCTBOBAThH
B OTCYTCTBHE rapaHTU yCIiexa;

cnocobHocTh oOy4aromuxcs ¢ 3IIP k 0Oco3HaHHWIO CBOMX JAEPUIUTOB U
MPOSIBJICHUE CTPEMJICHUS K UX MPEOJ0JICHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHUIO, YMEHHE CTaBUTh JIOCTHXKUMBIC 1IEIIH;

YMEHHUE pa3inyarh Y4eOHBIE CHUTYyallMd, B KOTOPHIX MOXXHO JEHCTBOBATh
CaMOCTOSITENIbHO, M CHUTyalluu, TJe CJEeAYyeT BOCIOJb30BaThCA CIPABOUYHOU
uH(opMaleln uin IpyruMu BCIOMOTaTeIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYCHHBIC B X0J1¢ O0yUCHHUsI 3HAHUS B aKTYaTbHYIO
CUTyaInuio (pu PEIICHUH KUTCUCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHUYEeCKIUX 3HAHU);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHUAX W TpaBUJIaX MPOBEACHUS
MIPOMEKYTOYHOU U UTOTOBOW aTTECTALINU;
OBJIaJICHNE OCHOBaMH (DTHAHCOBOW TPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

Ognaoenue yrueepcajibHviMu ylleﬁHblMu NO3HABAM EJIbHBIMU OCUCMEUAMU:
YCTaHABJIMBATH IMPUYIUHHO-CICACTBCHHLIC CBi3U B Xo0JI€ YCBOCHUA

29



MaTeMaTHYECKOI0 MaTepuania;

BBISBJIATH JE(PUIUT AAHHBIX, HEOOXOAUMBIX JJI PELICHUs MMOCTABJICHHOU
3a/1a4y;

C IOMOUIBIO YUHUTEJIS BBIOMPATh CIIOCOO pELIEHUsI MAaTEMATUYECKOM 3a/1a4u
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHATh M TpPeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh HCKOMOE U JJAHHOE MTPU PEIIEHUN MAaTEMaTUYECKOM 3a/1auHu;

MOHMMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMYHBIX BUIOB U (OpM
IPEICTABICHUS;

WUTIOCTPUPOBATh peliaeMble 3a7auu rpa)uuecKuMu CXeMaMu;

3¢ ()EKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH MH(OPMALHIO.

MOHUMATh U KCIOJIb30BAaTh MATEMATUUYECKUE CPEICTBA HATIIAAHOCTH (TpaduKH,
auarpaMMbl, TaOMUIBI, CXEMbl W JAp.) [ WUIIOCTPAlUU, HWHTEPIPETalNH,
aprymMeHTaluu.

Osnaoenue YHUGepcaibHblMu yueoOHbIMU KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpraHU30BBIBATh YU4E€OHOE COTPYIHHYECTBO U COBMECTHYIO JIE€SATECIBHOCThH C
YUYUTEIEM U CBEPCTHUKAMHU B MIPOIIECCE PEIICHUS 3a/1ay;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIHE CIOCOOBI pabOThI; pabOTaTh B IPyIIIE:
HaxOJUTh OOIlee pEIICHUE U pa3pemarh KOH(MIUKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHI U yuéTa HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYJIUPOBATH, APTYMEHTUPOBATH
1 OTCTaMBaTh CBOE MHECHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB TMPU HAIMYUU PA3HBIX TOYEK
3peHUsT W pas3peliaTh KOH(IUKTHI Ha OCHOBE Y4€Ta MHTEPECOB M TO3MIMI BCEX
YYaCTHUKOB;

apryMEHTHUPOBAaTh CBOIO TMO3UIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYIHUYECTBE TPHU BHIPAOOTKE OOIIEro pElIeHUs B COBMECTHOM
NEeATEIIbHOCTH;

BBITIOJIHATh CBOIO 4acTh PaOOThI, JOCTUraTh KayeCTBEHHOTO pe3yJibTara U
KOOPAMHUPOBATH CBOU JICUCTBUSA C IPYTUMH YICHAMHU KOMAaH]IbL;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT.

Osniadenue ynugepcaibHblMu y4eOHbIMU PECYyAAMUBHBIMU OCUCH UAMU:

CTaBUTh 117, BBIOMpPATh M CO3/IaBaTh AJTOPUTMBI JJIS PEIICHUS Y4YCOHBIX
MaTEeMaTUYECKUX poOIieM;

MJIAHUPOBATh W OCYILIECTBIIATH JCATEILHOCTh, HAINPaBJICHHYIO Ha pelieHue
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMmynupoBaTh W yACpKUBATh YYEOHYIO 3a7ady, COCTaBIsATh IUIAH U
MOCJICOBATEILHOCTD JICHCTBUIA;

OCYIIECTBJISATh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT YICOHOW MaTEeMaTUIECKON
NEATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABUILHOCTH UITH OMMOOYHOCTH BHITIOJHEHUS YIeOHON
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3a/1a4t, €€ OOBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHMUS;

ClIMYaTh CIOCOO NEHCTBUS M €r0 pe3ylbTaT C 3aJaHHBIM 3TAJIOHOM C LIEJBIO
O0OHapyKEeHHSI OTKJIIOHEHUH U OTIMYHIA OT 3TAJIOHA.

NPEABUAECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PELIEHUU y4eOHOH
3a/auy;

NOHUMATh MPUYUHBI, 10 KOTOPHIM HE ObUI TOCTUTHYT TpeOyeMblil pe3ynbTar
NEeSATENbHOCTH, ONPEEIATh MO3UTUBHBIE M3MEHEHHS W HaIpaBJI€HUs, TPEOYIOIIHe
JanbHeuen padoTsl;

PEryIUpPOBATH CITOCOO BBIPAKEHUS SMOLUH.

HPEIMETHBIE PE3YJIBTATDI

Pe3ynpTaThl 0cBOeHHs yueOHOro mpeamMera «MartemaTuka (BKiIOYas aiareopy,
Tr€OMETPHUIO0, BEPOATHOCTh M CTAaTUCTUKY)», PaCHpeieseHHbIE M0 rojaM OOy4eHHs,
(opMyIUpPYIOTCS 1O MPUHIUITY J00ABICHUS HOBBIX PE3YJIbTATOB OT roJia K TOJy, yKe
Ha3BaHHbBIE B IIPEIBLIYIINX I'0/1aX MO3ULIMH, KAK IPAaBUIIO, JOCIOBHO HE ITOBTOPSIOTCS,
HO  YYMTBIBAKOTCS (pe3ynbTaThlOuepeTHOTO ToJja MO  YMOJYAHUIO

BKJIFOYAIOTPE3YJIbTaThl IPEIBITYIINX JIET).

[IJTAHUPYEMBIE ITPEMETHBIE PE3YJIbTATbI OCBOEHUSI TIPUMEPHOI
PABOYEM ITPOTPAMMBI KYPCA «MATEMATHUKA» (IO TOJIAM
OBYUEHU)

OcBoenne yyeOHOTO Kypca «MaremaTukay B 5—6 KjlaccaX OCHOBHOM IIIKOJIbI
JIOJDKHO 00€cTneunBaTh JTOCTMIXKEHHUE CIIEAYIONIUX MPEAMETHBIX 00pa30BaTeIbHBIX
PE3yNbTATOB:

5 KJIACC

Yucna u éviuucnenus

OpueHTUpOBATHCS B MOHITUSIX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATYPAJIbHBIMHU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUUYHBIMU JPOOSIMHU.

CpaBHHMBATD U YIIOPSAI0UYUBATH HATYPAIbHBIC YHCIIA, CPABHUBAThH B MPOCTEUIIINX
cllydasix OObIKHOBEHHBIE ApOOH, NECATUUHbIE APOOU.

CoOTHOCHUTH TOUKY Ha KOOPAUHATHOM (YMCI0BOI) MPAMOM C COOTBETCTBYIOIINM
el YMCJIOM 1 N300paKaTh HATYpaIbHBIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YMCIIOBOH)
PAMOM.

BeimonaaTh  apudmMeTHdecKkue JEHCTBUS C HATypaldbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CITydasiX.

BrINomHATE NPOBEPKY, MPUKUJIKY PE3yJIbTaTa BEIYUCICHUH.

OKpyIJISITh HATypaJIbHBIC YKCIA.

Pewienue mexcmoegix 3a0au

Pemate TekcTOBBIE 3a7auM  apU(METUYECKUM CIIOCOOOM M C TOMOIIbIO
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OpPraHM30BAHHOTO KOHEYHOIro Iiepedopa BCEX BO3MOXKHBIX BapUaHTOB (IIpH
HEOOXOMMOCTH C HaIlPaBJISIFOIIEH TOMOLIBIO).

Pemate 3amauu, cojaepXamie 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIUYHHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; IIEHa, KOJIMYECTBO, CTOUMOCTH (IPHU HEOOXOAUMOCTH C
HCIOJIb30BaHUEM CIPABOYHON MHPOPMAIIIH).

Hcnonb30BaTh KpaTKUE 3aIUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS NIPU PEUICHUU
3ajad.

[Tosib30BaThCss OCHOBHBIMM €IUHUIIAMH U3MEPEHUS: LIEHBI, MacChl; PACCTOSHUS,
BPEMEHM, CKOpPOCTH; BBIpaXKaTb OJHU €IUHUIIBI BEJIWYMHBI uepe3 apyrue (mpu
HEOOXOAMMOCTH C OIIOPOH Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekatp uH(pOpMaLMIO, MPEICTAaBICHHYI0O B TaOIulEe, Ha CTOJIOYATOM
auarpaMmMme, HHTEpIpEeTHPOBATh NPEACTaBICHHBIE JaHHBIE, UCIIOJIb30BaTh IAHHbIE IPU
pEeLICHUH 3aa4.

Haznaonaa zeomempus

[Tonb30BaThCA TEOMETPUUYECKUMHU MOHATUSAMHU: TOYKA, MpsMasi, OTPE30K, JyY,

yTOJI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHpA, UMEIMUX (Hopmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOJUMOCTH MO BU3YaJIbHOM OIOpE,
CBSI3aHHYIO C YIJIAMU: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpIIHHA,
CTOpPOHA, IMaroHallb; ¢ OKPY>KHOCTBIO: paauyc, TUaMeTp, LIEHTP.

N3o0paxkath M3ydeHHBIE TeOMETpUuUecKue (UTryphl HAa HEJIWHOBAHHOU U
KJIETYaTOM Oymare ¢ MOMOILBIO IUPKYJIS U JIMHEUKH (MOCTI€ COBMECTHOTO aHAIINA3A).

HaxoauTe AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C MOMOIIBIO
JMHEWKU, CTPOUTHh OTPE3KH 3alaHHOW JIMHBI, CTPOUTh OKPYKHOCTH 33JaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJOB MPSIMOYTOJIbHUKA, KBagpaTa ISl UX
MOCTPOEHHU S, BBIYUCIICHUS TIJIOIIA/IN U IEPUMETPA.

Beluncnarh mepuMerp W IUIONMIA[b KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCiIe (QuUryp, u300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMM METPUYECKUMH E€AWMHUIIAMH H3MEPECHUS JJIMHBI,
TJIOIA/IN; BBIPAXKATh OJHU €AMHUIIBI BETMYUHBI Uepe3 ApyTrue (Mpu HeOOXOIUMOCTH C
OTIOpOM Ha CIPABOYHYIO0 HHGOPMAITUIO).

PacnioznaBaTh mapaienenuresi, Kyo, UCIIOIb30BaTh TEPMUHOJIOTHUIO: BEPIIIMHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapajijieenumeaa, Kyoa.

Berancisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHBIM H3MEPEeHUsIM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX ICHCTBUI), MOJH30BATHCS CIUHUIIAMUA H3MEPEHUS
o0BEMa.

Pemiath HecaoXHBIE 3aJayd HAa HM3MEPEHUE TE€OMETPUYECKUX BEIUYUH B
NPAKTHYECKHUX CUTyaIUsaX (IpH He0OXOUMOCTH C BU3YaIbHOH OIOPOi).
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6 KJIACC

Yucna u éviuucnenus

OpHEHTHPOBATHCS B MMOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHU C PA3UYHBIMU BUJAMH YHUCENl W CHOCOOAMM WX 3aIUCH, MEPEXOAUTH
(ecnu TO BO3MOKHO) OT OJIHOM (POPMBI 3aIMKCH YHCTa K IPYTOM.

CpaBHUBaATh M yHOPSAOYMBATH LIEJbIE YHMCIIA, OOBIKHOBEHHBIE U JIECATUYHbIC
IpoOu, CpaBHUBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BemonuaTe apudmeTnueckre AeHCTBUS C HATYPaJIbHBIMU U LIEJIBIMU YHCIAMH,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU JAPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMM.

BBIYMCIISTE 3HAYEHNS YACIIOBBIX BBIPAXKEHUH, BBINOJIHATD NPUKUAKY U OLEHKY
pe3ysibTaTa BBIYMCIICHUN; BBIIOJHATh NPEeoOpa30BaHUS YMCIOBBIX BBIPAKCHHUN Ha
OCHOBE CBOWCTB apu(h)METHUECKUX JEHCTBUU.

COOTHOCUTB TOYKY Ha KOOPAUHATHOM IIPSAMOM C COOTBETCTBYIOIIIUM €U YHCIIOM
Y U300pakaTh YMCIIa TOYKAaMU Ha KOOPAUHATHOM MPSAMOM, HAXOAUTh MOYJIb YUCIA.

COOTHOCHTH TOYKM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAUHATaMU

3TOW TOYKH.

OKpyrJisITh LI€NIbIE YUCNIa M JeCATUYHbIE JpoOu (1o o00pasily), HaXOAHUTh
PUOITUKEHUS YHCEIL.

Hucnoevie u OyKeeHHblE GbIPAIICEHUA

OpueHTUpOBaTHCS B MOHSATUSAX U ONMIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIMChIO CTETICHH YKCIIa, HAXOIUTh KBaJIpaT U KyO 4ucia, BEIYUCISATD
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIINUX CTEIICHH.

[Tonb3oBaThCA MpU3HAKAMU JEIMMOCTH (MPpU HEOOXOJAMMOCTH C OMOPOM Ha
aJITOPUTM MIPaBUIIA), PACKIIAAbIBATh HATYPAIbHBIE YHCIIA HA POCTHIE MHOKUTEIH.

Tlonvzoeambcsa macuimabom, COCTaBISATH MPOMOPIIMU U OTHOIICHUS.

Hcnonb3oBaTh OYKBBI JJi1 0003HAUCHUS YHCEN TPH 3alHCH MaTeMaTHYeCKHX
BBIPDOKCHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAKEHUW,  OCYIIECTBIISSA
HEO0OXOIUMbIE TIOJCTAHOBKM W TpeoO0pa3oBaHus (C OMOPOl Ha aJrOpUTM Y4EOHBIX
JNEUCTBUIN).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogwix 3a0au

PemaTte MHOTOIIIArOBHIE TEKCTOBBIE 3a7a4ll apU(PMETHUECKUM CIIOCOOOM C
ONOPOW Ha BOMPOCHBIN IIJIaH.

Pematsn MPOCTEUIIINE 3aJa4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JPOOU U TIPOTICHTHI.

Pemate 3amauu, coaepkamie 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBIL:
CKOPOCTh, BpeMsl, paCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apUMETHUECKUE ICUCTBUSA, OLEHKY, IPUKUIIKY;
MOJIb30BaThCS €IUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsiTh OyKBEHHbIE BHIPRXKEHUS IO YCIOBHUIO 337]a4M MOCIE COBMECTHOTO
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aHaau3a.
W3Bnekate uHOpMaIUIO, MPEACTABICHHYIO B TaOJIUIAX, HAa JUHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH MPEACTABICHHbBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIE ITPU PEIICHUH 3a]1a4.
[IpencraBnsaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIMHEHHON U CTOJIOUYATOM
JarpamMm.
Haznaonaa zeomempus
[TpuBoauTh mHpUMEpbl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIIUX (Qopmy
M3YYCHHBIX TE€OMETPHUYECKHX IIJIOCKMX W MPOCTPAHCTBEHHBIX (UIYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX DUTYP.
N300pakath ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTUPA Ha HEJIMHOBAHHOMN
U KJIeT4aToi Oymare n3y4eHHbIE IIJIOCKHE TeoMeTprudecKue (pUurypsl u KoHpurypanum,
CUMMETPUYHBIE QUTYPBI.
HmeTh npeacTaBieHHE O TEOMETPUYECKUX TMOHSATHUSX: PAaBEHCTBO (UIYD,
CUMMETPHs1, OCb CUMMETPHUH, LIEHTP CUMMETPUH.
HaxoauTe BETWYMHBI YIIIOB U3MEPEHNEM C TOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYHUHBI, IMTOJb30BATHCA NPHU PELICHUH 33/1a4 TPagyCHOM Mepou
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBL.

Bbrancnsate ANUHY JIOMaHOM, MEpPUMETpP MHOTOYTOJbHHUKA, TOJIh30BATHCS
€IMHULIAMU U3MEPEHHUSI IJTNHBI, BBIpAXXaTh OJHHU €IUHUIIBI U3MEPEHUS JIUHBI Yepes
ApyTHE.

HaxoauTs, UCTONb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMS
TOYKAMHM, OT TOUKHU J0 NPSIMOM, IJIMHY IIyTH Ha KBAJPaTHOU CETKe.

Beruancnsate  mimomaab  (QUTYp, COCTaBIEHHBIX W3  MPSMOYTOJIHHHUKOB,
MCIIOJIb30BaTh pa30UEeHNE Ha MPSAMOYTOJIbHUKH, HA paBHbIE (PUTYPBI, JOCTPAUBAHUE 10
NPSIMOYTOJIBHHUKA; TIOJH30BAaTHCS OCHOBHBIMU EAMHHUIIAMUA HW3MEPEHUS TUIOIIAIN;
BbIpaXXaTh OJIHU €AMHULIBI H3MEPEHUS TIOIAIN Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPOM Ha CMPABOUYHYIO0 UHGOPMAITHUIO).

Pacno3naBaTh Ha MOIENSIX M H300paKEHUSX MUPAMHUIY, KOHYC, IHIUHAP,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, peOpO, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxkath Ha KJIeT4aTo Oymare mpsiMOYTroJIbHbIN NapaijieIenuIe]l.

Boruucnsate 00b€M NpSIMOYTOJBHOTO Mapajiesienunena, Kyoa, mojib30BaThCs
OCHOBHBIMH €IMHUIIAMU H3MEpEeHUs: 00bEMA; BbIpaKaTh OJHU €AMHHULIBI U3MEPEHHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CIPaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBIE 3a7aud HA HAXOXKJEHHWE TE€OMETPUYECKUX BEIUYUH B
NPaKTUYECKUX CUTyalUsiX (Ip1 HEOOXOJUMOCTH C BU3yaJIbHOW OMOPOiA).

IIJIAHUPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHU S ITIPUMEPHON
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHM )

OcBoeHne yudeOHOro kKypca «Anrebpa» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI JOJDKHO OO€CMEeUMBaTh JIOCTIDKCHHE CIEAYIOMUX —MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB:
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7 KJIIACC

Yucna u eviuucnenusn

BrImiotHITh, couyeTass yCTHBIE W TNHCHhbMEHHBIC TPUEMBI, apuPMETUUECKUC
JNEUCTBUS C pallMOHATBHBIMU YUCIaAMHU.

HaxoauTh 3HaUYeHUSI YHUCIOBBIX BBIPAXKEHUN;, MNPUMEHSATH Pa3HOOOpa3HbIC
CrocOObl M TPHUEMBI BBIUMUCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpM KAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexomuts OoT omHON (OPMBI 3aMHMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
NECATUYHYIO JIpo0b B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO ACCATUYHYIO ApoOh). CpaBHUBATH U
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIA.

OKpyrJsTh yncna.

BBINONHATh IPUKUIIKY M OLEHKY pE3yJibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUHN
YUCJIOBBIX BBIPA’KECHUI.

BbINOIHATE 1EUCTBUS CO CTENEHAMU C HATYypallbHBIMU MTOKa3aTeIsIMHU (C OTTOpOi
Ha CIPaBOYHYIO0 HUH(POPMAITHUIO).

[IpuMEHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATypaJbHBIX
quces.

Pemiate mpocteifiiiie MNpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ayl, CBS3aHHBIC C
OTHOILIEHWEM  BEJIMYWH,  NPOMOPLUHUOHAIBHOCTBIO  BEIWYUH,  IPOLICHTaMHU;
MHTEPHPETUPOBATH PE3YJIbTAThl PEIICHUS 337a4 C YYETOM OIPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBAMHU paccMaTPUBAEMBIX 0OBEKTOB.

Anzedpauueckue svlparxceHusn

OpueHTUpOBaThCS B TMOHATHUAX U ONEPUPOBATH Ha 0a30BOM ypOBHE
anreOpanyeckol TepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUNW TIPH 3aJaHHBIX 3HAUYCHUSX
NIEPEMEHHBIX.

BrImonHITh peoOpa3oBaHusl 1EJI0T0 BBIPAXKEHUS B MHOTOUJICH MPUBEIACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BrIMOMHAT yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOuYJieHa Ha
MHOT'OYJIEH, MPUMEHATH (hOPMYJIbI KBaJipaTa CYMMbBI U KBaJipaTa pa3HOCTH (C OMOPOi
Ha CIIPaBOYHYIO0 UH(POPMAITHUIO).

OcCymIecTBISATh Pa3IOKEHWE MHOTOUJEHOB HA MHOXHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTENS, TPYNIHUPOBKU CJIaraeMbIX, IPUMEHEHUS
dbopMyJT COKpaAIIEHHOTO YMHOKEHUS (C OMOPOIl Ha CIPABOYHYIO HH(OPMALIHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MaTeMaTUKH, CMEKHBIX MMPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATYpPAIbHBIMU IOKAa3aTENAMU IS
npeoOpa3oBaHus BRIPAXKEHUH (C OMOPOI Ha CIIPABOYHYIO HH(POPMAIIUIO).

Ypasnenus u nepagencmea

Pemate nvMHENHBIE ypaBHEHUsS C OJHOM IEPEMEHHOM, MPUMEHSS MPABUIIA

35



nepexoja OT UCXOJHOT0 YPaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsTs, siBisieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

WwmeTs npencraBieHne o rpaduyecKux METoaaX MpU PEeUIeHUH JTMHEUHBIX
YPAaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISAIOMIMUXCA PEIICHHEM JUHEHHOro
YpaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH I'paUK JIMHEWHOTO YPaBHEHHS C IBYMS
MePEMEHHBIMU; TIOJIB3YSCH TPAGUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemaTe cucteMbl ABYX JMHEHHBIX YpaBHEHUHN C JBYMS MEPEMEHHBIMHU, B TOM
gucie rpaguvecku (C Omopoi Ha AITOPUTM YIeOHBIX JEHCTBUN).

CocTaBnsTh (1MOCIE COBMECTHOTO aHAIN3a) U PelllaTh JIMHEHHOE YpaBHEHHE UITU
CUCTEMY JIMHEMHBIX YpPaBHEHUWA IO YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOJYYEHHbBIN PE3YJIbTAaT.

Koopounamot u ecpagpuxu. @yuxuyuu

N300pakatb HA KOOPJAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3a1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl; 3allMCHIBATh YHCIIOBBIE MPOMEXKYTKH HA
anreOpanyecKkoMm si3bIKeE.

OTMeuaTth B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpIAWHATAM;
CTPOUTH TpaUKH TUHEHHBIX GyHKIUHA. CTpouTh rpaduk GyHkimu y = KX + D.

OnuceiBaTh € MNOMOUIbIO (YHKIHMA HW3BECTHBIE 3aBUCHUMOCTH  MEXKIY

BeTMYMHAMH ([0 AJITOPUTMY YYEOHBIX NEUCTBHII): CKOPOCTb, BPEMs, PACCTOSHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTD; POU3BOAUTEIILHOCTD, BpeMs, 00BEM pabOTHI.
Haxonuth 3HaueHre GyHKIMH 1O 3HAUYCHUIO €€ apTyMEHTA.
[Tonumate rpaduyeckuii crmoco0 NpenCcTaBlieHUs W aHalIM3a WH(OpMaIuu;
U3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIINIO U3 TPadUKOB PEAbHBIX MPOIIECCOB U
3aBUCHUMOCTEMN.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HayajdbHbIE MPEACTABICHHUS O MHOXKECTBE JI€HCTBUTENbHBIX
YUCeN JUIA CPpaBHEHHS, OKPYTJICHUS U BBIUMCICHUHN; M300paxaTh JEHCTBUTEIHHBIC
YyyCJla TOYKaMU Ha KOOPAUHATHOU NIPSIMOU.

[IpumensaTy moHsATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIWUThH
KBaJpaTHbIE KOPHH, HCIIONB3Ysl MPU HEOOXOAMMOCTH KAIBKYJSTOP; BBIMOIHATH
MpoCTeHIe MpeoOpa3oBaHUs BBIPAKCHHUM, COJEPIKAIUX KBaJpaTHBIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YHCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u creneneit yucna 10.

Anzedpauueckue sviparxcenus

[IpyuMeHATh TOHSATUE CTENEHH C IEeJbIM  [OKa3aTesieM, BBIOIHSATh
mpeoOpa3oBaHUs BBIPAKEHUM, CONEpKAIMX CTENEHH C IEeNbIM IoKa3aTeiaeM (C
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).
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BBITIONHATE HECHOXKHBIE TOXKJIECTBEHHbIE MMPEOoOpa30BaHUs PAIMOHATIBHBIX
BBIPAKEHUI HA OCHOBE MpaBWJ JEHCTBUI HAJ MHOTOYJIECHAMHU M alreOpandecKuMu
TIPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIHN.

[TpumensTy npeoOpa3zoBaHUs BBIPAXEHHUH A PEIICHUs Pa3IMYHBbIX 33134 U3
MAaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHOW MPAKTUKH.

Ypasnenusa u nepasencmea

Pematpe nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIPABOYHOMN
uH(bOpMallK) U palMOHABHBIE YPaBHEHHs, CBOJSIIMECS K HUM, CHCTEMBI JBYX
YPaBHEHUH C IBYyMS IIEPEMECHHBIMM.

[IpoBOANTH TPOCTENIINE NCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduuecKux NpecTaBlIeHUN (yCTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WIM CUCTEMa YpPaBHEHHUI pEUIeHMs], €CIM MUMEET, TO CKOJbKO, U Ip.) C
OTOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexonuTe OT cioBecHOM (GOPMYJIUMPOBKH 3ajaud K €€ anredpanyeckoiu
MOJZEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WIM CHUCTEMBl YpPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H ITOJIyYECHHBINA PE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CUCTEMBI; JAaBaTh rpad)uuecKyto
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dynkuyuu

OnepupoBatb Ha 0a30BOM ypOBHE (DYHKIIMOHAJIbHbIE TOHSITHUS M S3bIK
(TepMUHBI, CUMBOJIMYECKUE O0O03HAUYCHHUS); OMPEACNATh 3HaYeHUE (DYHKIUU TO
3HAYEHUIO APTYMEHTA; ONPEAEIATh CBOMCTBA (PYHKIIMU MO €€ rpaduky.

Ctpouts rpaduKH dIeMeHTapHbIX GyHKIMHA Braa , Y = X5, Y =X, Y =+/x , Y=

k; onucpiBaTh CBOMCTBA YMCIOBOM (QYHKIMU 10 €€ rpaduky (mpu HEOOXOAUMOCTH C
X

HaIPaBJISIIOLIEH TOMOIIBIO).

9 KJIACC

Yucna u evluucieHus

CpaBHHBATH U YIIOPSIOUYUBATH PALIMOHAIBHBIC U UPPALIMOHAIBHBIC YHCIIA.

BreimonHaTe apudmernueckue ASHCTBUS ¢ palliOHATBHBIMHA YHCIIaAMH, COYSTast
YCTHBIE W NUCHMEHHBIE MNPUEMBI, BBINOJHATH BBIUUCIEHUS C UPPANMOHAIBHBIMU
YHCJIaMH.

HaxoauTh 3Ha4u€HUs CTENEHEN C LEIBIMU ITOKA3aTEeISIMU U KOPHEW; BHIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIbHBIE YHWCIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIUMCJICHUH, OLICHKY YHMCJIOBBIX BBIPAKCHUM.

Ypagnenusa u nepasencmea

PemaTe 1MHENWHBIE U KBaJpaTHBIC YPABHEHUS, YPABHECHUS, CBOSILIUECS K HUM,
pocTeiIme IpoOHO-pallMOHANIBHBIC YPaBHEHUSI.
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Pemate mnpocreuve CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHHUM C JIBYMs
NIEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISETCS
JMHEWHBIM (110 BU3yaJIbHOM Omope).

Pemate mnpocredimime TEKCTOBBIE 3aJadyd alredOpandyeckuMm CrocoOoM ¢
MIOMOILIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl JIBYX YpPaBHEHUH C ABYMs
MIEPEMEHHBIMHU.

[IpoBOAMTH MPOCTENIINE NCCIIETOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B TOM
qyclie ¢ MPUMEHEHHEM TpaduyecKux MpeicTaBieHUN (yCTaHaBIMBaTh, UMEET JIU
ypaBHEHHUE WA CUCTEMa YPaBHEHUH PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHeHbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA; H300paXkaTh
pELICHUE HEPABEHCTB HA YKCIOBOW MPSMOW, 3aMKCBhIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

PemaTe cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAIOIINE
KBaJI[paTHOE HEPaBEHCTBO; M300paXkaTh PEIIEHNUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIUYHBIX 3a7a4.

Dynkuyuu

Pacnio3naBaTh (QyHKIMM H3y4YEeHHBIX BHJIOB. IloKa3pIBaTh CXEMAaTHYECKH
pacrooKeHUe Ha KOOPIUHATHOM IJIOCKOCTH IpaduKoB GpyHKIM Buaa: Y = Kx, y = kx

+by=ad+bx+ey=xy=yEy =4

B 3aBUCUMOCTH OT 3Ha4y€HUU KO3(DPUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIMA.

CtpouTh U H300pakaTh CXEMATHUYECKU TPaPUKH KBaIpaTUUYHBIX (DYHKIUH,
OMKCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI MO UX rpaduKam.

Pacno3naBaTh KBagpaTUuHyr0 (QyHKUUIO 1O (opMyse, TPUBOAUTH IMPHUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON XKU3HU, (PU3UKU, TEOMETPHUH.

Apugpmemuuecxkan u ceomempuueckan npozpeccuu

Pacno3HaBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO TPOrPECCUU MPHU Pa3HbIX
croco0ax 3a7aHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUMEM (opmMya N-ro  wieHa
apu(METHUECKOM M T€OMETPUUECKON MNpOrpeccrii, CyMMbI MEpBBIX N uieHOB (C
OTIOPOM Ha CIIPaBOUYHYIO HH(POPMAIIHIO).

Pemath 3a1auu, cBsI3aHHBIE C YHCIOBBIMU MOCIEA0BATEILHOCTAMHU, B TOM YUCIIE
3alayd U3 pealbHOW KHU3HM (C UCIHOJIb30BAHUEM KAJBKYJIATOpPa, LUDPOBBIX
TEXHOJIOTUH).

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHHW ITPUMEPHOM
PABOYEWN ITPOI'PAMMBI KYPCA «TEOMETPUSI» (ITO TOJIAM OBYUEHNS)

OcBoenune ydebHoro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHusl JOHKHO OOecreYnBaTh JOCTIDKCHHE CIEIYIONUX TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:
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7 KJIIACC

Pacnio3naBaTh u3y4eHHbIE TeOMETpUYECKUE (GUTYPBI, ONPEAETATh UX B3aUMHOE
pacmojoxeHne, H300pakaTh TeOMETpUYECKUEe (UTYPHI; BBIIOIHATH YEPTEXKU IO
YCIIOBHIO 3aja4yd. V3MepsATh JuHEHHBbIE W YIVIOBBIE BeJIWYUHBL. Pemars 3agaun Ha
BBIYKCIICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyro OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH NIPEAMETOB B PEAJIBHOM
KU3HU, pa3MepoB MPHUPOAHBIX OOBEKTOB. PasnmuuaTh pazMepsl 3THUX OOBEKTOB IO
NOPSAJKY BEJTUYHHBI.

CTpouTh UepTEKHU K FEOMETPUUECKHUM 3a/1a4aM (C UCTIOIb30BAaHUEM CMBICIIOBOM
ONOPBL: HABOJALIME BOIPOCHI H/WIH aJrOpUTMa YUYEOHBIX ICUCTBUI).

[lonb3oBaTbCAd MNpU3HAKAMH PABEHCTBA TPEYTrOJIBHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELUICHUU 33/1a4.

[IpoBOoIUTHE  JOKA3aTeNbCTBA  HECIOXKHBIX  I'€OMETPUYECKHUX  TEOPEM.

[Tosp30BaThCA NPU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJUaHbI, MPOBEAEHHON K THUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA, B
pEIIEHUHN TEOMETPUYECKHUX 3a/1a4 (C UCIIOJIB30BaHUEM 3pUTENBHOMN HATJITHOCTU W/ UITH
BepOaIbHOM OTIOPHI).

Onpenensats napayieabHOCTh MPSMBIX C IOMOILBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HUMU cekymas. OmnpeaensTh MapauieIbHOCTh MPSAMBIX C IOMOIIBIO pPaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM A0 TOUYEK APYTrOM MPSMOM.

Pemiats 3aaumn Ha KJiieTyaToi Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTh YHCIIOBbIE U OyKBEHHbIEC 3HAUECHHUSI YTJIOB
B F€OMETPUYECKHUX 33]a4ax C UCIMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U

MHOT'OYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHUU JIBYX
MApAUIEIBHBIX MPSIMBIX CEKYIIECH. PemaTh MpakTUYECKHE 3aJayd HA HAXOXKICHUE
VIJIOB.

NmeTh npencTaBieHUe 0 MOHATHE T€OMETPUUECKOTO MECTA TOYEK.

dopMynMpOBaTh OMPEACICHHUS OKPYKHOCTM M Kpyra, XOpAbl M JuUaMmeTpa
OKPYHOCTH, TOJIb30BATHCS UX CBOMCTBAMH. YMETh MPUMEHSATH 3TH CBOWCTBA IMPHU
pellIeHuu 3a7a4.

OpHEeHTUPOBATHCS B MOHATUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEIMHHBIE MEPIEHAUKYJISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATHUAX U OMNEpUpoBaTh Ha 0a30BOM ypOBHE:
KacaTesibHasi K OKPYXKHOCTH, Te€opeMa O NEepHeHAUKYJISIPHOCTH KacaTeIbHOW H
paanyca, MpOBEAEHHOTO K TOUKE KaCaHUSI.

NmeThs mipeacTaBieHHE O MPOCTEUINIMX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUUYECKUE MOCTPOCHUSI C MOMOIIBIO LUPKYJIS U
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JINHEUKHU.

8 KJIACC

PacnosHaBaTe OCHOBHBIE BHABI  YETBIPEXYTOJBHHUKOB, HMX DJJEMEHTBHI,
II0JI30BATHCS UX CBOWCTBAMMU IPU PEIICHUH I€OMETPUUECKUX 3a/1a4.

OpHEHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MEAMAH TPEYrOJIbHHUKA
(eHTpa Macc) B pelieHUr 3aiad.

Bianets noHATHEM CpPEAHEN JIMHUM TPEYTOJIbHUKA W TPAICIUH, IPUMEHSTh UX
CBOKCTBA IIPU PELICHUH NPOCTEUIINX TEOMETPUIECKUX 3aaa4d. MImeTs npencrasinenne
o teopeme dayeca U TeOpeMe O IMPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIS
penIeHus MPaKTUYECKUX 3a/1a4 (C OOpOH Ha 3pUTENIbHYIO HATJISITHOCTB).

[IpumeHsATh npu3HAKW MOA00US TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUYECKUX 3a/1au.

[Tone3oBatbess Teopemoil Iludaropa s pemeHUss TE€OMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biiagerp DOHATHMAMM CHHYCA, KOCHMHyca M TaHI€HCa OCTpOro yria
IIPSAMOYTOJIBHOIO TpeyrosbHuKa. [I0nb30BaThbCs 3TUMM IOHATHAMU JUIA PELICHUSA
NPAaKTHYECKUX 337a4 (MIpU HEOOXOAUMOCTH C OTIOPOM Ha aJITOPUTM IIPaBUIIA).

Bbruncnsate  (pazauuHbIMM - cocobamu) (C ONMOpPOM HAa  CHPaBOYHYIO
nH(pOpManUIO) IUIOIIAJb TPEYrOJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(monB3yACh, e HEOOXOIUMO, KANbKYJIATOPOM). [IpUMEHSATh MOy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a7a4aXx.

Bianerp NOHATHSAMM BOMCAHHOIO M LEHTPAJIBbHOIO YIja, HCIOJIb30BaTh
TEOPEMbI O BIHMCAHHBIX YIJIaX, YIIaX MEXIy XOpJaMu (CEKYIIMMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPAOU NPH PEIIEHUH NPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Brnanerp MOHATHEM OIMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSITH CBOMCTBA
OTMCAaHHOTO YETHIPEXYTOJBHUKA MTPH PEIICHUN TTPOCTEUIITUX 3a1ad.

[IprMeHATh TOTyYEHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MAaTEMaTHYECKUC
MOJICIH JIJIS 33J1a4 PeaTbHOM JKU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHUS C
NPUMCHCHUEM TOJI00MS UM TPUTOHOMETPHH  (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C X TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pPELIEHNE MPSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMONIbIO KAJIBKYJSTOpPA) MJIUHBI W YIJIBl JJIA
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThcs GopMynamMu MPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JJII HAXOXKJEHUS COOTHOIICHHA MEXIYy TPUTOHOMETPUUYECKUMHU
BEJMYMHAMHU (C ONIOPOI Ha CIPaBOYHYIO MH(OPMALIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IU4HbIX
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AJIEMEHTOB TPEYTOJIbHUKA («PEIICHNE TPEYTOJBHUKOBY ), IPUMEHATh UX MPH PEIICHUN
MPOCTEUIIINX T€OMETPUUYECKUX 3a7aY.

Bnanets moHsTHSIMEU peoOpa3oBaHus MO00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB
mo00HBIX (uryp. [lomb30BaThCS CBOMCTBAMHU MTOAO0HS TPOU3BOIBHBIX (DUTYD, YMETh
BBIYHUCIIATH JUIMHBI U HAXOAUTh YTIIbI y TMOAOOHBIX GUTYyp (IO aarOpuUTMy y4eOHBIX
nevicrpuit). IlpumeHATh cBoMcTBa 1OA00MS B NPAKTHUUYECKUX 3ajladyax. YMeETh
IPUBOUTH MIPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

[Tons3oBaThCs TeOpeMaMH (10 BU3YaJIbHOM OIOpPE) O MPOU3BEACHUN OTPE3KOB
XOpJ1, O IPOU3BEICHUN OTPE3KOB CEKYIINX, O KBAJIPAaTE KACATEIbHOM.

[Tonp30BaThCA BEKTOpAMH, IMOHHMMATh HMX TEOMETPUUYECKUU M (Pu3nuecKuit
CMBICJI, MPUMEHSITh UX B PEIICHUU TEOMETPUICCKUX U hu3ndeckux 3aaad. [[puMeHsTh
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS JIJIMH U YTJIOB.

[Tonp30BaThCA METOJIOM KOOPAWHAT HA MJIOCKOCTH, IPUMEHATH €70 B PEIICHUN
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanerr MOHATUSIMU MPaBWIHLHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PaAMaHHON MEPBI yIiia, YMETh BRIUUCIISITh IIIOMIAb KpyTa
M €ro 4yacted (C omopoid Ha CHIpaBOYHYIO HMH(popManuio). [IpuMeHATh mosry4eHHbIE
YMEHHMS B IPAKTUYECKUX 3a7adax.

Haxogute ocu (MM IEHTPHI) CUMMETpPUU (UTYp, TPUMEHSTH JIBHKCHHS
IJIOCKOCTH B MPOCTEHIIUX CITydasix.

[IpuMeHSTh MOJyYEHHbIE 3HAHUSA HA IMPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIECTH ISl 3a/1a4 peasibHOM JKM3HU U MPOBOJAUTH COOTBETCTBYIOIINUE BBIYMCIICHUS C
IPUMEHCHUEM TOJ00MS W TPUTOHOMETPHUYCCKUX (YHKIUN (MMOJIB3YACh, TJIE
HEO00XO0JIMMO, KATbKYJISITOPOM).

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTB Y CTATUCTHUKA» (TTO
I'OJAM OBYYEHN )

[IpeameTHbBIC pE3yIbTaTHl OCBOCHHS Kypca «BeposiTHOCTh U cTaTucTkay B 7-9
KJIACCAX XapaKTEPU3YIOTCA CIEAYIOLIIMMU YMEHUSMH.

7 KIIACC

Uutate wuHpOpMaNMIO, TPEACTABICHHYIO B TaOiMIax, Ha JgUarpaMmax;
MPEACTABNIATh JIaHHBIE B BHUJE TaOJWIl, CTPOUTH JUArpaMMmbl (CTOJIOMKOBBIE
(cTronmbuateie) U KPYroBbI€) IO MACCHBAM 3HAYCHUM (C MCIIOIH30BAHUEM 3PUTEIIBHON
HaIrJISIAHOCTH W/WJIU BepOaIbHOM OTOPHI).

OnuceiBaTh W UHTEPHPETUPOBATH  pEalbHbIE  YHUCIOBBIE  JaHHbBIE,
MIpE/ICTaBJICHHBIC B TAOJINIIAX, HA TarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBAThH UMHU Ha 0A30BOM YpOBHE:
cpenHee apupMeTHIEecKoe, MelnaHa, HauOoJIblIlee U HAaMMEHbBIIIee 3HAUYEHUS, pa3Max.

Nmetp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpUMEpaxX IEH,
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(u3nYeCKuX BEIMYMH, aHTPOIIOMETPUUYECKUX AAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KJIACC

W3Bnekatb u mpeoOpa3oBbIBaTh HHQPOPMAIMIO, MPEICTABICHHYIO B BHUJC
TabNul, auarpamm, rpadukoB; MPEACTABIATh JaHHbIE B BHIE TaOJMII, JUarpamM,
rpaduKoB.

OmnuceIBaTh MOCJIE COBMECTHOTO aHAJIM3a JJAaHHBIE C TIOMOILBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAYEHWA M Mep paccenBaHus (pa3Max, AUCHEPCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YHCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pe3yiabTataM U3MEpeHud U HaOmoAeHUHM (C  HCMHOJb30BAHUEM 3pPUTEIBHOU
HaIJISIIHOCTU W/WIIH BepOaIbHOM OMOpHI).

HaxoauTbs BepOATHOCTHU CllydallHbIX COOBITHMI B OIBITaX, 3Has BEPOSTHOCTU
AJIEMEHTAapHbIX COOBITUM, B TOM YHCIE B ONBITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTAapPHBIMU COOBITUAMHU (C HCIIOJIb30BAHUEM 3PUTENBHON HArJSAHOCTU W/WIH
BepOaIbHOM OTIOPHI).

Wmets mnpenacraBieHHe O TIpaduUUecKux MOJENSIX: JEpeBO CIy4yailHOro
JKCIIEPUMEHTA, AMarpaMMbl JHJepa, YUCIIOBas MpsIMas.

OmnepupoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, IOJIMHOKECTBO;
BBITNIOJIHATH ONEpalMy HaJl MHOXECTBaMU: OOBEAMHEHHUE, IEPECEUCHHE, TIOTIOJIHEHNUE;
MEPEUNCIATh  BJEMEHThl MHOXECTB;, TNPHUMEHSITh CBOHCTBA MHOXECTB (C
MCIIOJIb30BAHUEM BU3YaJIbHOW OMOPHI).

WNmetp mpencraBieHue O rpa@UueckoM MpPEACTaBICHUE MHOXKECTB M CBA3EH
MEXy HUMH JIJI1 ONTMCAHUs MPOIIECCOB U SIBJICHUH, B TOM YHCIIE MPU PEIICHUH 3a]a4
U3 IpYTUX YYEOHBIX MPEIMETOB U KypCOB.

9 KJIACC

W3Bnekath 1 npeodpa3zoBbIBaTh WH(GOPMAILUIO, IPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHUKAX B BUJAE TaONUL, AMArpamm, rpadukoB; MPEACTABIATh JaHHbIC B BHJIE
Ta0JINIL, JUArpaMm, TpaduKoB.

Pemars mpocTeiiire 3a7auu OpraHu30BaHHBIM 11epeOOpPOM BapUaHTOB, a TAKXKe
C UCMOJIb30BaHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

WNmerp mpencraBiieHne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX I MAaCCHBOB
YHUCJIOBBIX TaHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHUSL.

HaxonuTh 4acTOThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHCIE TOJb3YAChH
pe3ynbTaTaMu NPOBEAEHHBIX U3MEPEHU U HAOMIOACHUI (C OMOpOl Ha CIpPaBOYHYIO
uH(popmaIuio).

HaxoauTb BepOATHOCTH CIydyalHBIX COOBITHIM B HM3Y4YEHHBIX OIBITaX, B TOM
Ylclie B OMNbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAapHBIMH COOBITUSIMH, B CEpPHUSAX
WCHIBITAaHUM J10 TIEPBOTO YCIIEXa, B CEPUSIX UCTIBITAHUN bepHyIu.

Nmers mnpencraBineHue O CIy4YalHOW BEJIMYMHE WM O PaCHpENEeIcHUN
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BEPOSTHOCTEM.

NMmerps mnpencraBieHWe O 3aKOHE OOJBIIMX YHCEN KaKk O TPOSBICHUU
3aKOHOMEPHOCTH B CIIyYalHOW M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.
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