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[NOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma mo Maremarvke Jjsi OOy4alolUXCs C 3aJep>KKOM MCHUXUYECKOTO
pPa3BUTHS HA YPOBHE OCHOBHOT'O 00Iero o0pa3oBaHus MOAroToBIeHa Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa OCHOBHOTO oOmiero o6pazoBanust (Ilpukas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM
toctuiun  Poccuiickoit ®denepanmu 05.07.2021 1., per. Homep  64101), amanTupoBaHHOU
OCHOBHOM 00pa3zoBaTeIbHOW MPOrpaMMbl OCHOBHOTO 0OOIIEro oOpa3oBaHUsi OOy4aroIIUXCS C
3aJIepKKOM MCUXUYECKOTO pPa3BUTHs, pabodeil mporpaMmbl OCHOBHOTO 0011ero o0pa3oBaHus 1Mo
npenMery «MaremaThkay, MporpaMMbl BOCIIUTAHMS, ¢ YYETOM PacHpeeiIeHHbIX MO KiaccaM
MPOBEPAEMBIX TpPEOOBaHM K pe3yabraraM OCBOEHHS AJanTHPOBAHHONM  OCHOBHOM
0o0pa3oBaTebHONW MPOrpaMMbl OCHOBHOIO OOLIEro oOpa3oBaHusl OOy4YarOIIMXCS C 3aJEPIKKON
MICUXUYECKOTO pa3BuTUs. B pabouell mporpamme ydTeHbl HJed U mojoxeHUs KonHuenmuu
pa3BUTHUS MaTeMaTu4eckoro oopazoBanus B Poccuiickoit denepanum.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VYuebnsiii mpeamer «MaTeMaTrka)y BXOJMWT B MpEAMETHYI o0nacth «MaremaTtvka u
uHpopmatuka». OH CHOCOOCTBYET pPAa3BUTHUIO BBIUUCIUTEIBHOM KYJIBTYphl M JIOTHUECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUSI TOJB30BaThCS AJITOPUTMAMH, a TAKXKe MPHUOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCEIHEBHOM >KM3HM oOydaronmuxcs ¢ 3IIP.
VY4eOHbIE  mpeaMeT — pa3BUBAET  MBIIUICHHE,  IPOCTPAHCTBEHHOE  BOOOpaKEHHE,
(YyHKIIMOHAIBHYIO TPaMOTHOCTh, YMEHHUS BOCIPUHHUMATh M KPUTUYECKH aHAIM3UPOBATH
HMH(pOpMaIHIO, TPEICTABICHHYIO B Pa3IMYHbIX (POopMax.

OOyuenune MatemMaruke JaET BO3MOXKHOCTb pa3BHUBaTh y oOywaromuxcst ¢ 3I1P Tounyto,
palMoOHANILHYIO U MH(OOPMATUBHYIO peUb, yMEHUE OTOMpaTh HAaOOJee MOIXOASIINE I3bIKOBBIC,
CUMBOJIMYECKHE, Tpauyeckue cpeacTtBa Uil BBIPAKECHHUS CYXKACHUW W HADISAHOTO HX
MPEICTABIICHHUS.

HeoOxouMbpIM KOMITIOHEHTOM OOIIEH KYJIbTYpPhl B COBPEMEHHOM TOJKOBAaHUU SIBIISICTCS
oO11iee 3HAKOMCTBO ¢ METOJaMU MMO3HAHUS JACHCTBUTEIHLHOCTH, TIPECTABICHUE O MPEAMETE U
METO/aX MAT€MATHUKHU, UX OTIMYUM OT METOJIOB APYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HayK,
00 O0COOEHHOCTSIX MPUMEHEHHWS MATEeMAaTUKHU JIJIsl PEIIeHUsS HAYyYHBIX M TMPHUKIATHBIX 3ajad.
Takum 00pa3oM, MareMaTH4YeCKoe 0Opa30BaHUE BHOCHUT CBOM BKJIAJ] B (JOPMUPOBAHHE OOIIEH
KYJIBTYypbl YEJIOBEKA.

N3ydyeHne MaTeMaTHKH TaKXe CIMOCOOCTBYET ICTETHUYECKOMY BOCIUTAHHUIO YEJIOBEKa,
MOHMMAHUIO KpPAacoThl M  M3AIIECTBA MaTEMaTUYECKUX  PACCYXKICHUM, BOCHPUITHIO
reOMEeTPUUECKUX (DOPM, YCBOCHUIO UIEH CUMMETPUH.

[Iporpamma oTpakaer coaepkanve oOydeHus mnpeamety «MaremaThka» ¢ y4eToM
0CcoObIX oOOpa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcst ¢ 3IIP. Osnanenue y4deOHBIM
npeaMeToM «MaTteMaTukay MpeaCTaBiIseT ONPEACICHHYIO CIIOKHOCTD s yuamuxcs ¢ 3I11P. ¥V
oOyuaronuxcst ¢ 3[IP HanOosiee BBIpaKEHbI OTCTAaBaHUSI B PA3BUTHU CJIOBECHO-IOTMUECKHX
(hopM MBIIUICHUS, TOTOMY a0CTpPaKTHBIE U OTBJICUYEHHBIC KATETOPUU UM TPYAHOJIOCTYIHBI. B
TOXE BpEeMsl TPU CIENUATLHOM OOyYeHHHM OOYYaroluecs MOTYT BBITIOJHATH 3aJaHusl TI0
anroput™My. OHU BOCHPUUMYMBBLI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HA aHAJIOTUYHOE
3aJlaHle yCBOEGHHOTO croco0a pemieHus. CHIKEHHWE DPAa3BUTHS MBICIHUTEIBHBIX OMEpaIuid U
3aMEIJICHHOE  CTAHOBJIEHUE  JIOTUYECKUX  JICMCTBUM  MPUBOAST K  HEIOCTATOYHOU
OCMBICTIEHHOCTH COBEPIAEMbIX YYEOHBIX NACHUCTBUH. Y OOyYarommxcs 3aTPyIHEHBI CUECTHHIE
BBIYUCIICHUSI, TTPOU3BOJIUMbIE B yMe€. B NMHCHhMEHHBIX BBIUHUCICHHUSIX OHU MOTYT MPOMYCKAaTh
OJIMH U3 MPOMEXKYTOUHBIX 1AroB. [Ipu paboTe ¢ YMCIOBBIMU BBIPAXKEHUSMHU, BBIYUCICHUEM UX



3HAQ4Y€HUsT MOTYT HE€ YJEp)KMBaThb IPABWIBHBIM NOPSAOK neucTBui. llpu ynpoinenuw,
npeoOpa3oBaHuu BeIpakeHU# yuarniuecs ¢ 3[1P He MOTYT caMOCTOSITEIbHO IPUHSATH PEIICHUE O
[IOCJIEIOBATEIILHOCTH BBITTOJIHEHUS ACUCTBUI. KOHKPETHOCTD MBIIIJIEHUS OCJIOKHAET YCBOCHUS
HaBbIKA pEUICHUS YypaBHEHUM, HEPABEHCTB, CUCTEMbl YypaBHeHM. MM ManomocTymHO
COBEpIIEHHE 00paTUMBIX ONIEpaLIU.

Huzkuil ypoBeHb pa3BUTHUs JIOTMUECKHUX ONEpaluid, HEIO0CTaToO4Has OOOOLIEHHOCTh
MBILUIEHUS 3aTPYAHSIIOT HU3ydeHHE TeMbl «DYHKIUM»: MPU ONpPEAEICHUU (PYHKIIMOHAIBHON
3aBUCUMOCTH, TpU OIMCAaHUM TIpadUUYECKON CHUTyallud, UCHOJB3Yysl TE€OMETPUYECKUH,
anreOpandeckuil, QyHKIMOHAIbHBIN A3bIKH. Hepeako ywammecs He BUASAT Pa3sHULBI MEXIY
00JacThio onpenenaeHust PyHKIUUA U 001aCThIO 3HAUCHUH.

Perenne 3amau conpsKeHO ¢ TPYAHOCTSIMH O(OPMIICHHUST KPAaTKOW 3aIliCH, MPOBEACHUS
aHajM3a yCJIOBUS 3aJauM, BblAENEHHs cyliecTBeHHoro. Ooyuatonmecs ¢ 3IIP 3arpynssrorcs
CAeNaTb YMO3aKJIIOYEHHE OT OOIIEero K YacTHOMY, HEPENKO BBIOMPAIOT HEpalUuOHAIbHbBIE
CHoCcOOBI pelIeHus, THOTAa OrPAHMYMBAOTCS MAHUITYJISILUSMU C YHCIIAMHU.

[Ipn u3ydyeHun reomeTpuyeckoro marepuana odywaromuecs ¢ 3IIP crankuBaroTcs c
TPYJHOCTBIO JI€JIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IIOCJIEIOBATEIbHBIE PACCYKICHHUS.
Henpounsle 3HAaHHA OCHOBHBIX TEOPEM TIE€OMETPUU NPUBOAUT K OIIMOKaM B pELICHUU
reoMeTpuyeckux 3agad. O0yyaronyecss MOryT HOJAMEHUTh (OPMYITy, HETIPABUIBHO IPUMEHUTD
teopeMy. K ceppesHbIM ommOkamM B pelIeHHM 3aJad NPUBOAST HEJOCTAaTOUYHO pa3BUTHIC
IIPOCTPAHCTBEHHBIE TNPEACTaBICHUA. VM CIOXKHO BBIIOJHUTh YEPTEXK K YCIOBHIO, B
NUCBbMEHHBIX pad0TaX OHU HE MOTYT IIPUBECTU OOBSICHEHUE K YEPTEXKY.

TOYHOCTH 3allOMUHAHUS W BOCHPOM3BEACHUS YYEOHOro Marepuajga CHHXKEHBI II0
MPUYHMHE CIa00CTH MHECTUYECKOMN eATEeTbHOCTH, CYy:KeHHsI 00beMa naMmaTi. O0yyaromumest ¢
3I1P tpeOyeTcs Oomblie BpeMEHU Ha 3aKpeIUICHUE MaTepurala, akTyaln3alysi 3HaHU# 10 oTrope
IIPU BOCHPOU3BEACHUH.

Jns npeoposieHuss TPYAHOCTEM B M3y4eHMHM Y4eOHOro mnpeamera «MaremaThkay
HeoOXxoAMMa ajanrtauuds oO0beMa M XapakTepa y4eOHOro MaTephalia K I03HAaBaTeIbHBIM
BO3MOXHOCTsIM yuaiuxcs ¢ 3IIP. Crexyer yueOHbIN MaTepual NPEenoJHOCUTh HEOOIbIITUMU
MOPUUSAMH, YCIIOXKHSISI €r0 MOCTENEeHHO, U3bICKUBATh CHOCOObI aJanTallMd TPYAHBIX 3aJaHM,
HEKOTOpbIE TEMBbI JaBaTh KaK O3HAKOMMTENIbHBIC; MCKJIOYaTh OTHENIbHBIE TPYAHbBIC
JI0Ka3aTeIbCTBA; TEOPETUUECKUI MaTeprall PEKOMEHYEeTCSl U3y4aTh B IPOLIECCE MPAKTHYECKON
JEATENBHOCTH MO PEIIeHUI0 3a1ady. OpraHuyeckoe €AMHCTBO IMPAKTHYECKOW M YMCTBEHHOM
JESITeIbHOCTH y4YalIMXcs Ha YpOKax MaTeMaTUKU CIOCOOCTBYIOT MPOYHOMY M CO3HATEIILHOMY
YCBOEHHUIO 0a3MCHBIX MAaTeMaTUYECKUX 3HAHUM U YMEHU.

Lean u 3axa4n u3y4enus yueOHoro npeamera «MaremaTuka»
[TpuopuTeTHbIMU Yyenamu 00yUeHus MaTeMaTuke B 5—9 kiaccax sBIISIOTCS:

* (opMUpOBaHME LIEHTPAJIBHBIX MaTEeMaTUYECKUX TMOHATUH  (YUCIO, BEJIUYMHA,
reoMeTpuueckas (Qurypa, nepeMeHHas, BEPOSTHOCTh, (PYHKIIHS), OOECIECUMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MareMaTUYeCKOro o0pa3oBaHUs OO0y4aroUIuXcs ¢
3I1P;

* noxaBeneHue oOyuaromuxcs ¢ 3[IP Ha gocTymHOM Afii HUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaT€MaTUKH M OKPY’KAIOIIEro MHUpa, MOHMMAHME MATEMaTUKH KaK YacTH
o0I1e# KyJIbTypbl 4YeJIOBEUECTBA;

" pa3BUTHE HUHTEIUICKTYalbHBIX M TBOPYECKUX crocoOHocTei oOyuatonuxcs c 3IIP,
NI03HABATEIbHOM AKTHUBHOCTH, WCCIEI0BAaTEIIbCKUX YMEHUH, KPUTHUYHOCTH MBILUICHMUS,
MHTEpECa K U3YUEHUIO0 MaTEMATHUKU;



* (popmupoBaHre QPyHKINOHAIBHON MaTeMaTHY€CKOM rPAMOTHOCTH: YMEHHSI pacrio3HaBaTh
NPOSIBJICHUSI MaTeMAaTUYECKUX MOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEM B peaslbHBIX
KU3HEHHBIX CUTyallUsX M IPU HU3YYEHUM JAPYTrUX Y4YEOHBIX INPEIMETOB, NPOSBICHUSA
3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMYyIHpOBaThb MX Ha S3bIKE MATEMaTUKU U
CO3/1aBaTb MaTeMAaTHYECKUE MOJEIH, IPUMEHATh OCBOCHHBIM MareMaTHYeCKUM ammapar
JUIsL PELICHMS] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH U OLEHUBATh
IIOJIyYCHHBIE PE3YIIBTATHI.

JlocTrxeHne 3TUX Lened 00eceunBaeTCsl pELIEHUEM CIEAYIOUINX 3a0ay.:

" (popmupoBars y oOyuatomuxcs ¢ 3[IP HaBbIkM yueOHO-II03HABATENBHON JESITEIBHOCTH:
IUTAHUPOBAaHUE PA0OTHI, MOMCK PAIMOHAIBHBIX MyTeH €€ BHINOIHEHHSI, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" crnocoOCTBOBaTh MHTEIICKTYAIbHOMY Pa3BUTHIO, (POPMHUPOBATH KaueCcTBa, HEOOXOAUMBIE
YEJIOBEKY JUIsl TOJHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIE
MaTeMaTHYeCKOM  AESTENbHOCTH: SICHOCTM M TOYHOCTM  MBICIH, HWHTYHIIHH,
IPOCTPAHCTBEHHBIX MPEICTABICHUHN, CIOCOOHOCTH K MIPEOAOJIEHUIO TPYIHOCTEN;

* (QopmupoBaTh KIIOYEBbIE KOMIIETCHIIMM Y4YalllUXCsl B paMKax IpeIMETHOW 00JIacTH
«Maremaruka u HTHPOpMaTUKa»;

" pa3BHUBATh NOHATUIHOE MbILUIEHUs oOyyatonuxcs c 3I1P;

" OCYLIECTBJIATh KOPPEKIHMIO TO3HaBaTelIbHBIX TporeccoB obyuaromuxcss ¢ 3IIP,
HEOOXOAMMBIX JIJIsl OCBOEHUS IPOTPaMMHOI0 Marepuaa o yueOHOMY HpeaMETY;

" [peaycMaTpuBaTb BO3MOXKHOCTh KOMIIEHCAlUM 0Opa3oBarelbHbIX JIe(UIUTOB B
OCBOCHMH TMPEAIIECTBYIONIETO MPOrpaMMHOT0 Marepuaia y oOydaromniuxcs ¢ 3[IP u
HEJ0CTATKOB B UX MareMaTUYeCKOM Pa3BUTHH;

" chopMHUPOBATh YCTOMUUBBIA HHTEPEC yUALTUXCS K MPEIMETY;

" BBISBJISTH U pa3BUBAaTh MaTeMaTUYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OCHOBHBIE JMHUM COAEpKaHUA Kypca MaremMaTuku B 5-9 wiaccax: «Ywucma u
BBIYMCIICHUS», «AlreOpa» («Anredpandeckue BbIPAKEHUS», « YPABHEHHS U HEPABEHCTBA»),
«Dyukuun», «leomerpus» («leomerpuueckue Qurypsl u ux cpoiicTBay, «3mepeHue
reOMETPUYECKUX BEIMYUHY»), «BeposTHOCTh M craTtucthkay. /laHHBIE JMHUU pa3BUBAIOTCA
napajulesibHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJJHAKO HE HE3aBUCUMO OJIHA
OT JIPyTOM, a B TSCHOM KOHTAaKTe W B3aumojelcTBuu. Kpome 31oro, ux 00beIuHSET JIOTHYeCcKas
COCTABJIAIOIIAsA, TPAAULIMOHHO NPUCYIIAsi MAaTEMATUKE U MPOHU3BIBAIOLIAS BCE MaTEMaTUYECKUE
Kypchl U copaepxkarenbHble JuHud. ChopmynupoBanHoe B denepanbHOM rocyaapCTBEHHOM
oOpa3oBaTeIbHOM CTaHJApTe OCHOBHOTO o0OImmero oOpa3oBaHusi TpeOOBaHHE «YMETh
OMepupoBaTh MOHATHUSMHU: OIpPEACIICHUE, AaKCUOMa, TeopeMa, JI0Ka3aTrelbCTBO; YMEHHUE
pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBaHWA M OTPULIAHUS BBICKA3bIBAHMI» OTHOCUTCA KO BCEM Kypcam, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHMM pacrlpeienseTcss 1Mo BCeM rojam OOy4eHHs Ha YpPOBHE
OCHOBHOTIO 00111eT0 00pa30BaHUsI.

Conepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHUS
[IpumepHoii paboyeil mporpaMMbl, paclpeAesI€HHbBIM MO0 rojaM oOy4YeHHUsl, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHHIMIHAIBHBIM BOMpPOCaM OO0ydaroluecs
oOpalainuch HEOAHOKPATHO, YTOOBI OBJIA/IEHUE MAaTEeMATUYECKUMHU TMOHSATHUSIMH W HaBBIKAMU
OCYIIECTBISJIOCh ~ MOCIEAOBAaTeIbHO M MOCTYMATeNbHO, C COOMIONEHHMEM MpPUHLHUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMUS BKJIOYAINCH B OOLIYI0 CHCTEMY MAaT€MaTUYeCKHX
npenactaBinenuid obydaromuxca ¢ 3[IP, pacmmpsis u ymiyOmsist e€, oOpasys NpOuHBIE
MHOXKECTBEHHbIe CBs3u. OOmme 1enu wu3ydyeHus ydeOHoro mpeamera «MaTremaTukay
npezacTasiieHbl B [IpumepHoit paboyeil mporpaMme 0CHOBHOIO 00IIero 00pa3oBaHMUsL.



Oco0enHocTH 0TOOpPA M aJaNTAMN Y4eOHOr0 MaTepuasa o MaTeMaTHuKe

OOyuenue yueOHOMy npeamery «MaremaThka» CTPOUTCS Ha CO3[IaHHUU ONTHUMAJIBHBIX
YCIIOBHI 111 yCBOEHUS IIPOrpaMMHOro marepuasa oOyuatomumucs ¢ 3I1P. bonpuioe BHMManue
yaensercss orbopy y4eOHOro marepuajnga B COOTBETCTBUM C IMPHUHIMIIOM JOCTYIIHOCTH IpU
COXpaHEHUU oOIIero 06a30BOr0 ypOBHS, KOTOPBIN JODKEH IO COJAEPKAHUIO U O00beMy OBITH
aJanTUpOBaHHBIM Uil oOyuatomuxcs ¢ 3[IP B coorBeTrcTBUM € HMX 0COOBIMHU
oOpazoBareibHbIMU  MOTpeOHOCTIMH.  CregyeT  OOJeryuTh  OBJIAJCHHE  MaTepuajoM
obyvatrormumucs ¢ 3I[IP mocpenctBoM ero AeTaqbHOTO OOBSCHEHHS C CHUCTEMATUYECKUM
MOBTOPOM, MHOTOKPaTHOW TPEHUPOBKM B TPUMEHEHHWM 3HAHUM, WCHOIb3ysd IPUEMBI
aKkTyaJu3aluu (BU3yaJibHAas OMopa, MaMsTKa).

[IpumepHas mnOporpamMma MNpPEAYCMaTpPUBAET BHECEHHE HEKOTOPBIX  M3MEHEHHIA:
yMEHbIIEHUE 00beMa TEOPETUYECKUX CBEJICHUW, BBIHECEHHE OTACNIBHBIX TEM WU UEIbIX
pa3aenoB B Marepuaibl Juisl 0030pHOr0, 03HAKOMHUTEIbHOTO U3yUEHHUS.

HN3menenus: nporpammbl B 5-9 kiaccax

Mamemamuxa ¢ 5 u 6 knraccax

B 03HaKOMUTENBHOM IIJAHE PEKOMEHAYETCS H3y4yaTh cieayromue TeMbl: «Pumckas
Hymepauus», «PaBHble ¢uryps», «Uumunap, konyc, mapy», «Kyo», «lIpsaMoyronbHblii
napauienenunen», «llepememenne 1o KOOpAMHATHOW mpsAMOn», «Moayinp 4ucian,
«YucnoBble MPOMEXYTKW»; «MacwmTtad» (u3yuaercs B Kypce «leorpadus»); «M300paxenune
reOMETPUUYECKUX (Uryp Ha HEJIMHOBAHHOM Oymare C HCIOJIb30BAaHMEM LUPKYJsS, JIMHEHKH,
YTOJIbHHMKA, TpaHcrmopTupa», «JlimHa okpyxkHocTm», «llmomane xpyra», «llapamnenbhsie
npsamele», «llepnenaukynsapHeie npsmbie», «OceBas U LIEHTpajbHasi CHMMETPUN» (M3ydaeTcs B
Kypce TreoMeTpuH); «beckoHeuHble mEpUOIUYECKHE JecATUYHBbIEe JpoOu. JlecsaTuuHoe
MpUOIKEeHNE 0OBIKHOBEHHOM IpoOM» (M3ydaeTcsl B Kypce anreopsl).

CrenyeT yMEHBIINTh KOJIMYECTBO YaCOB HA CIEAYIONIME TeMbl: «PeleHne Jornyeckui
3agau», «JlmmHa otpeskayn, «lllkame», «PacnpenenuTenbHblid 3aKOH YMHOXEHUS», «3aluch
MpoU3BeJeHUsI C OYKBEHHbIMH MHOXHUTEIsAMH», «llocTpoeHne koHpurypaumii u3 wyacreu
MpsIMOM, OKPY)KHOCTH Ha HEJIMHOBAaHHOM M KieTdaToil Oymare», «Jlemutennm u KpaTHbIC.
[Tpusznaku aenumocTtny, «Hambonbmmii oOmUA JENIUTENIh W HaWMMEHBIEE OO0Iee KpaTHOE.
JlenuMocTh cymMMBl U TpousBeneHus». «llpuBenenue apoOM K HOBOMY 3HAMEHATEIIOM,
«HaxoxaeHne 4acTu IeJI0ro M LEJIO0ro Mo ero yactu». « OKpyrieHue AECSITHUUHBIX IpoOeii».
«Pemenne 3amau mepeOOpoM BCEX BO3MOXKHBIX BapuaHTOB». «CocrTaBiieHHE OyKBEHHBIX
BBIPOXEHUI 1O YCIOBUIO 3aaauu». BpicBOOOAMBIIMECS Yachl MOXHO HCIIOJIB30BAaTh Ha
MOBTOpPEHUE (B HavaJie ¥ KOHIIE Y4eOHOTro rojia), Ha M3y4eHue HanboJsiee TPYIHbIX U 3HAYUMBIX
TeM: B V Kjacce — Ha pElIeHHE ypaBHEHWH, MpUBEAEHUE poOM K HOBOMY 3HAMEHATEIIO,
YMHOXEHHUE W JICJICHHE JCCATUYHBIX JIpoOelt, nuamepenue yrioB; B VI kimacce — mecTBus c
MOJIOKUTENbHBIMA M OTPULIATETIHBIMU  YHUCJIAMH, pEIICHWE YPaBHEHUW, CIOXKEHUE U
BBIYMTAHUE YHUCEN, COJCPXKAIMX LETyl0 U JAPOOHYI0 4YacTb, HA YMHOXKXEHHE W JIeJICHUE
OOBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMHUTENBHOM IUIAHE  PEKOMEHAYETCs  H3y4yaTb  CIEAYIOLIUE  TEMBL:
«ppaunonanbHble uncia. JleicTBuTenbHbIE yucia», «CpaBHEHUE ACHCTBUTEIBHBIX YHCEI,
apudmeTrnyeckue NEHCTBUS C JECUCTBUTENbHBIMU yuCIaMny», «HaxoxaeHue mpuOIMKEHHBIX
3HAYEHUM KBAJPAaTHOro KOpHD», « Teopema Buera», «Pemenns ypaBHeHNN TPETbEU U YETBEPTOU
CTENEHEN pa3loKeHUEM Ha MHOXKUTEIN», «DyHKIMg y =VX U ee rpapuk», «Ilorpemnocts u
TOYHOCTH NPHOIMKEHHs», «UeTHbIE N HedeTHbIe QYHKIMN», «DyHKIHA y=X », « DyHKIUI y=
ax’, ee paduk u coiicTBa. I'padukn QyHKImH y= ax® + n 1 y=a(x-M)°, «YpaBHEHHE C ABYMs



NEepPEeMEHHbBIMU U ero rpaduk», «['paduueckuit cmoco0 pemieHuss CUCTEMbl ypaBHEHUI,
«M3o0parkeHne YIEHOB apU(PMETHUYECKOW U TEeOMETPUYECKOW MPOrpeccHil TouyKamMH Ha
KOOPAMHATHOM MIOCKOCTH. JINHENHBIN U SKCIIOHEHITUAIBHBIN pOCT. CIOKHBIE ITPOLIEHTHD.

CrnenyeT yMEHBIIUTH KOJIMYECTBO 4YacOB Ha u3ydeHue Tem: «DopMynby,
«/lokazaTenbcTBO TOXIECTB», «JIMHEWHOE ypaBHEHHME C JByMs HEM3BeCTHbIMUY», «['padux
JUHEHHOTO YpaBHEHUSA C JBYMs IepeMeHHbIMU», «['paduyeckoe penieHue ITUHEHHBIX
ypaBHEHUH U CUCTEM JIMHEUHBIX ypaBHEHUN», « CBOMCTBA KBaIpaTUYHON (DYHKIIHI.

BricBoOOIMBINIMECST Yachl PEKOMEHAYETCS HCIHOJIb30BaTh: MJIsl JIydlled TpopaboTKH
HaumOoJiee BaXXHBIX TeM Kypca: «Pemienue ypaBHeHwuit», «PemieHue cucrem ypaBHEHHID,
«CoBMecTHBIE IeHCTBHS ¢ ApoOsimuy, «[IpuMeHeHne cBOWCTB apuMETUIECKOTO KBaJAPATHOTO
KOpDHS»; Ha TOBTOPEHHWE, pELIEHWE 3aJay, NpeoOpa3oBaHUE BBIPAKEHUN, a TaKXKe Ha
3aKpeIUICHNE N3yYEHHOI0 MaTepuaa.

T'eomempus

CreyeT OCHOBHOE BHUMAHME YACIHUTH ITPAKTUYECKON HANPABIECHHOCTH KypCa, HCKIIIOYNB
W yOpOCTUB HaWOOJIee CIIOXKHBIN JJIsi BOCHPUATHS TeopeTudyeckuil martepuan. Ha ypokax
reoMeTpUH HEOOX0IMMO MaKCHMaJIbHO UCIIOJIb30BaTh HAIJISIHBIE CPEACTBA OOyUEHUs, OOJIbIIIE
IPOBOAMTH MPAKTUUECKUX PabOT ¢ ydaluMucs, pemars 3agaun. CTpoUTh peleHue 3aaad npu
MOCTOSIHHOM OOpAaIlleHNUH K HarJIiJHOCTU — PUCYHKaM U YepTexkKam.

OzHakomuTenbHO  1aTtb  TeMmbl:  «TeopeMbl W [10Ka3aTeNbCTBO.  AKCHOMBIY,
«/lokazaTenbcTBO OT MPOTUBHOIO», «CyIeCTBOBAaHUE W €IUHCTBEHHOCTD MEPIICHIUKYJISIpa K
npsAMon», «Merox reoMeTpuyeckux mect», «Merton yasoeHus meauanby, « Teopema Paneca u
TeOpeEMa O MNPONOPLUMOHAIBHBIX OTpe3kax», «lleHTp macc TpeyronpHukay, «l3meHeHune
TPUTOHOMETPUYECKUX (YHKUMA TpH BO3pacTaHUU yria», «DopMynbl [JIs paguycoB
BIIMCAHHBIX W ONMCAaHHBIX OKPYXHOCTEW IMPAaBWIBHBIX MHOI'OYT'OJIBHUKOB», «YPpaBHEHUE
npamoi», «JIpmkenue», «CBoicTBa IBUXKEHUS», « TeopemMa 0 MPOU3BEACHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYIIHNX, TEOPEMA O KBAIPaTe KaCaTECIbHOW.

Cnenyer yMEHbBIINTHh KOJIMYECTBO YacOB Ha M3ydeHUe TeM: «CHMMETpUyHble (DUTYPBI.
OcHOBHBIE CBOWCTBa OCEBOM cumMeTpum», «LleHTpanbHas cummerpus», «llapamnenbHbiin
nepenocy, «IloBopot», «IIpeoOpazoBanue noaodus. [logo6ue cOOTBETCTBEHHBIX IEMEHTOBY,
«OCHOBHBIE 33Jlaydl HA IIOCTPOEHUE C IIOMOIIBK ILUPKYJId MW JIMHEUKW», «JlexkapToBbl
KOOpJMHATHI Ha MJIOCKOCTHY, «Pelienne TpeyroibHUKkoBy, «[logobue guryp».

BricBoOOoaMBIIIMECS YaChl HCTIONB30BAaTh HA PEILICHUE 33/1a4 U IIOBTOPEHUE.

Bepoamnocms u cmamucmuka

B c¢Bsi3u ¢ Tem, 4TO TaHHBINA KypC BBI3bIBAET HAUOOJBIINE CI0KHOCTH JUIsl 00yUarOIINXCs
¢ 3IIP, cBsi3aHHBIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHS CIOBECHO-JIOTMYECKOTO MBILIJIEHUS, €r0
M3Y4YEHUE JOJIKHO CTPOUTHCA Ha 0a30BOM YPOBHE M JOCTYIHOM JUIsl YYEHUKOB MaTepualie.
OCHOBHOE BHUMAHME CIEAYET YIACIUTh pa3lieliaM, CBA3aHHBIMU C MOBTOPEHHEM ITPOMIEHHOTO
MaTepUualla, YBEJIMYHUTh KOJIMYECTBO YNPAKHEHUNW M 3aJaHUM, CBS3aHHBIX C IMPAKTUYECKOU
JEeSATENBHOCThIO O0YUaIOIINXCA.

Heobxoanmo mnepecMOTpeTh COJEpKaHHE TEOPETUUYECKOTO MaTepuaia M XapakTep €ro
W3JIOKEHUS: TEOPETUYECKUMH MaTepuasn IMPENoJHOCUTh B TNPOLECCE pELICHHs 3alad U
BBITIOJTHEHHSI 33JJaHUN  HATJISAHO-TIPAKTHUECKOTO XapakTepa, He TpeOoBaTh BBIBOAA U
3alIOMUHAHUS CJIOKHBIX (OPMYJI, pelIeHUs] HECTaHJAPTHBIX, TPYIOEMKUX 3aJaHuid. Psag tem
CIeAyeT U3y4aTb B O3HAKOMHUTEIILHOM ILUIAHE.

[IporpamMmMa mpegocTaBisieT aBTOpy pabodeld mporpaMMbl CBOOOIY B pacHpeleseHUU
Marepualia 1o 4eTBepTsIM (TpuMectpam). Pactipenenenne BpeMeH! Ha U3yY€HUE TEM B TEUEHUE



y4eOHOTr0 roJjla CaMOCTOATEIBHO OINpeAesieTcsl 00pa3oBaTeIbHON OpraHu3alrend U 3aBUCUT OT
ocobenHocTel rpymmbl ody4daromuxcs ¢ 3I1P 1 ux 0cobprx 00pa3zoBaTEIBLHBIX TOTPEOHOCTEH.

IIpuMmepHbIe BUABI AeATeabHOCTH o0yyaomuxcs ¢ 31IP, o0yciioB/ieHHbIEe 0CO0BIMU
00pa3oBaTeJbHBIMM MNOTPEOHOCTAMH M O0eCHeYHBAKIINE OCMBICJICHHOE OCBOCHHE
coJep:kaHuM o0pa3oBaHus MO npeamery «MartemaTuka»

Copnepxanue BUIOB AesiteabHocTH oOyuvaronuxcst ¢ 3IIP ompenensiercs ux ocoObMu
oOpazoBarenbHbIMU MOTpeOHOCTIMU. [TomuMo mupoko ucnonbzyemsix B OO OOO o6mmx
Uil BceX OOydYarommxcst BHUIOB JACSTEIBHOCTU CHEAYEeT YCWIUTh BHUJBI JIESITEIbHOCTH
cnenuuUIHbIe I JAHHOW KaTeropuu JeTed, 00eCIeuMBAIOIINE OCMBICICHHOEC OCBOCHUE
cozep kaHusl 00pa30BaHUS 0 MPEAMETY: YCUIICHUE MTPEAMETHO-IPAKTHUECKON TSI TEITLHOCTH C
aKTUBU3AIlMEd CEHCOPHBIX CHUCTEM; YEpelIOBaHUE BHUIOB JEATECIBHOCTH, 3aJCHCTBYIOIINUX
pa3JIMuHbIE CEHCOPHBIE CHUCTEMbI; OCBOCHHME MarTepuajia C ONOpOM Ha aJIrOpUTM;
«TIOIIArOBOCTh» B U3YUEHUM MaTepualia; UCIO0JIb30BaHUE JOTIOJHUTEIIPHOM BU3yaIbHOM OMOPHI
(cxembl, 1Ia0JOHBI, OMOpHBIE TAOJMUIBI); PEUYEBOM OTYET O TMPOIECCE M Pe3yJbTaTe
JESITETLHOCTH; BHIIIOJTHEHUE CICIIUANBHBIX 3aJJaHUM, 00ECTICUMBAIOIINX KOPPEKITUIO PETYIISAIIUU
yueOHO-TI03HABATEIBHOM JIeATeIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTata.

[IpumepHas TemaTuueckasi U TepMUHOJOrnueckas jiekcuka coorserctsyeT OOIT OOO.

st obyuaromuxcsi ¢ 3[1P cymiecTBEHHBIM SIBISIIOTCA TTPUEMBbI paOOThI C JIEKCHUYECKUM
MarepuasioM mno mpenMery. [IpoBomutcs crnernuanbHas paboTa MO BBEICHUIO B aKTHUBHBIN
CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMHUHOJOTHHU. V3yuyaeMble TEpMUHBI BBOISTCS Ha
MOJIMCEHCOPHOM OCHOBE, 00s3aTeibHA BU3YyallbHAas TMOJAJEPIKKA, AITOPUTMBI PabOThl €
OTPE/ICIICHUEM, OTIOPHBIE CXEMBI JIJIs aKTyaIn3allii TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera «MaremMaTuka» B y4eOHOM IIaHE

B cootBercTBUM ¢ DenepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTelIbHbIM CTaHAAPTOM
OCHOBHOI'0 0011ero oOpa3oBaHus y4eOHbIH npeameT «MareMaTthka» BXOJUT B MPEAMETHYIO
obnacte «Marematuka u WH(DOPMATHKa» W SBIACTCS O0s3aTENbHBIM ISl W3ydeHus. B 5-9
KJjlaccax y4deOHbI mpeamer «MaTtemaTtuka» TpaJWLMOHHO H3Yy4aeTcs B paMKaX CIEeIyHOIIMX
yueOHBIX KypcoB: B 5-6 kiaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anredpar
(BKJFOUAss DJIEMEHTHI CTAaTUCTUKU M Teopuu BepositHocTei) u «I'eomerpusi». Hacrosmei
IPOrpaMMOil BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHbIN Kypc «BeposTHOCTb U CTAaTUCTUKAY.

HacTosmeit nporpammoil mnpegycMaTpuBaeTcs BbIACICHHE B Y4eOHOM IUIaHE Ha
M3y4YeHHE MaTeMaTuku B 5—6 Kjaccax 5 ydyeOHBIX 4acOB B HEAETIO B TEUEHHE KaKJIOTo Toja
o0yueHust, B 7-9 kinaccax 6 y4eOHBIX YacOB B HEACIIO B T€UEHHUE KaXJOro roja oOydeHUs,
Bcero 952 yueOHbIX yaca.

Copnepxanue ydeOHoro mnpeamera «MaremaTuka», npenacraBieHHoe B IlpumepHoit
paboueit nporpamme, coorBeTcTByeT ®I'OC OOO, IlpumepHOii OCHOBHOM 00pa3oBaTeIbHOM
IporpaMme OCHOBHOTO 0o01iero o0pa3oBaHus, AZanTUPOBAHHONW OCHOBHON 00pa3oBaTENbHOU
MporpaMMe OCHOBHOTO OOIIero o0pa3oBaHUsi OOYYAIOIIUXCA C 3aJIEPKKOU TMCUXUYECKOTO
pa3BUTHSL.

Tematnueckoe MIaHUPOBAHUE YYEOHBIX KYypCOB MU PEKOMEHIYEMOE paclpe/esieHne
y4eOHOT0 BpEMEHH JJIsl U3yUYEHHUs OTIEIbHBIX TeM, MPEJI0KEHHbIE B HACTOALIEH Mporpamme,
HAJ0 paccMaTpUBaTh KaKk MPUMEPHBIE OPUEHTHUPHI B IIOMOIIb COCTABUTEIIO aBTOPCKOM paboueit
IporpaMMbl M TPEXKAE BCEro yduTento. ABTOp paboueld MporpaMMbl BIIpaBe YBEITUYHTH
NPeJIOKEHHOE YHCI0 Y4eOHBIX YacOB Ha TeMbl, TpeOyroiue Oosiee JIUTEIHHOTO U3YUEHUS
oOyuatomumucst ¢ 3[IP, unu yMeHbUINTH KOJMYECTBO YAaCOB Ha TEMbl, H3ydyaeMble Ha
O3HAKOMUTEIBHOM  ypoBHE. JlomycTMMO TakKe JIOKaJbHOE IepepaclpeiesicHue u



MIEPECTAHOBKA 3JIEMEHTOB COAEP’KaHWsA BHYTPU JTaHHOIO Kiacca. KonmuecTBO MpOBEPOUYHBIX
paboT (TeMaTH4YeCcCKUil M1 UTOTOBBIN KOHTPOJIb KaueCTBAa YCBOCHUS y4eOHOTO MaTepuana) u ux
THUI (CAaMOCTOSITEIIbHBIE U KOHTPOJIbHBIE paOOThI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIS.
Taxxe yuuTenb BOpaBE YBEIMYUTHh WM YMEHBIIUTH YUCIO YYEOHBIX YacoOB, OTBEIEHHBIX B
[IpumepHoii pabouell mporpamMmme Ha 0000IEeHHE, MOBTOPEHUE, CHUCTEMATHU3AIUI0 3HAHUUN
oOyuvaronuxcsi. EJAMHCTBEHHBIM, HO NPUHIUIHUAIBLHO BaXXHBIM KpUTEPHUEM, SIBIISETCA
JOCTH)KEHUE PE3YJIbTATOB 00YUYEHUs, YKA3aHHBIX B HACTOSIIECH MporpaMmMme.

PABOYAA [IPOTPAMMA
YYEBHOI'O KYPCA «<MATEMATHKAY». 5-6 KIIACCBI

ey n3yyeHust yueOHOIo Kypca

[IpuopuTeTHBIMU 1EISIMU O0yYEHHUs MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHMS OCHOBHBIX MAaTEMaTHYECKUX MOHATUH (UHMCIIO, BEIMYMHA,
reomeTpuyeckas (Qurypa), oOeCrneurBalOUUX IPEEMCTBEHHOCTh U MEPCIEKTHUBHOCTH
MaTeMaTH4eCKOTro 00pa3oBaHus 00yJaroIuXcs;

" pa3BUTHE HUHTEIUIEKTyalbHbIX W TBOpYECKUX crocobHoctel oOywatoniuxcs ¢ 3IIP,
II03HABATEJIbHOM AKTUBHOCTH, HCCIIEIOBAaTEILCKUX YMEHMM, HHTEpeca K H3YYCHUIO
MaTeMaTHKH;

* noxaseneHue oOydaromuxcst ¢ 3[IP Ha gocTynmHOM Afii HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYKAIOIIETO MUPA;

" (popmupoBaHue GyHKIMOHAIBHOW MAaTEMAaTHYECKOW TPAMOTHOCTH: YMEHUS PAaClIO3HABATh
MaTeMaTuyeckue OOBEKThI B PEalbHBIX KU3HEHHBIX CUTYalUsX, IPUMEHITh OCBOCHHbBIE
YMEHHSI JUI PEUICHUS IPAKTUKO-OPUEHTUPOBAHHBIX  33/1a4, HWHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YIBTATHI U OLIEHUBATh X HA COOTBETCTBUE NMPAKTUYECKON CUTYALINH.
OCHOBHBIE JTUHUU COJIEP)KaHUS Kypca MaTeMaTHKu B 5—6 kiaccax — apudmernueckas u

reOMETpUYECKasi, KOTOPbIE Pa3BUBAIOTCA MMapaLIEIbHO, KaXk/1asi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT APYTrOM, & B TECHOM KOHTAKTE U B3aUMOJCHCTBUHU.
Taxxe B Kypce MpOUCXOIUT 3HAKOMCTBO € JIEMEHTaMU alreOpbl U OMUCATEIbHON CTATUCTUKH.

N3ydyeHne apupmMeTHuecKoro Marepuajna HauMHAeTCs CO CHCTEMAaTH3aldd U Pa3BUTHUS
3HAHUM O HATypaJbHBIX YHCJAX, IOJYYEHHBIX B HadanbHOW MmKkose. [lpu stOoM
COBEpIICHCTBOBAHNUE BBIYMCIUTEIBHON TEXHUKH M (OPMUPOBAHHME HOBBIX TEOPETHUECKUX
3HaHUW COYETAETCSl C PA3BUTHUEM BBIUMCIMTEIBHOW KYJIBTYPBI, B YAaCTHOCTH C OOy4YEHHEM
MPOCTEUIIMM TNpUEMAM MPUKUAKA U OLEHKU PpPE3yJbTaTOB BbIUKCIECHUU. M3ydeHue
HaTypaJbHbIX YHMCEN MPOAOJKaeTca B 6 Kiacce 3HAKOMCTBOM C HAYaJbHBIMHU IOHATHSMHA
TEOPUU JEITUMOCTH.

Jpyroil KpynHblii OJIOK B COAEPKaHUM apU(PMETUUYECKON TUHUU — 3TO Apoou. Havano
M3y4YeHUs1 OOBIKHOBEHHBIX M JECATUYHBIX IpoOel OTHECEHO K 5 Kilaccy. DTO MEpBbIM 3Tam B
OCBOCHHMH APOOEi, KOra MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMU, MOHSATUSIMU TEMBI.
[Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JAp00Oei B MOJTHOM 00bEME MPEIIIECTBYET U3YUEHHUIO
JECSTUYHBIX Jpo0eil, 4To MeaecooOpa3HO € TOYKH 3pPEHUS JIOTUKUA H3JI0KEHHS YHCIOBOU
JUHUM, KOTJa TMpaBWiIa JAEUCTBUH C JAECATUYHBIMU JIPOOSMU MOXKHO OOOCHOBAaTh YK€
M3BECTHBIMH AJITOPUTMAMHU BBITIOJTHEHHS IEHCTBUN C OOBIKHOBEHHBIMH JIPOOSMHU. 3HAKOMCTBO
C JIECATUYHBIMH JpPOOSMHU PACHIMPUT BO3MOXKHOCTH JJii TOHMMAaHHUA OOY4YarOIIUMUCS
MIPUKJIAJHOTO IIPUMEHEHUS HOBOW 3alMCU MNPHU U3YYEHHH JAPYIMX MPEaIMETOB M IIpHU
MIPaKTUYECKOM HCIoJib30BaHMU. K 6 Kiaccy OTHECEH BTOpOM 3Tam B M3y4YE€HHH ApOOEH, rae
IPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CPaBHEHMS U MpeoOpa3oBaHUs ApoOei, OCBOCHUE



HOBBIX BBIYMCIIMTENBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHMCICHUM, B TOM YHCIIE
3HaYEHUI BBIPAXKEHUI, COAEPKAIIUX U OOBIKHOBEHHBIC, U JIECATUYHbBIE APOOU, YyCTaHOBJICHHE
CBSA3EH MEXIy HHUMH, paCCMOTpPEHUE MPUEMOB PEIIeHHs 3a/lay Ha apoOu. B Hauvane 6 kiacca
IPOUCXOJUT 3HAKOMCTBO C MOHSITUEM MPOIEHTA.

OCcoOEHHOCTBIO M3YYEHUS MOJOKUTENbHBIX U OTPUIATENIbHBIX YUCEN SIBJISETCA TO, YTO
OHM TaK)Xe€ MOTYT paccMaTpUBAaThCs B HECKOJBKO 3TanoB. B 6 kinacce B Hayaie U3y4eHHS TEMbI
«ITonoxuTenpHbIE U OTPULIATENIBHBIE YUCIIA» BbIENAETCS noarema «Llenpie yncia», B pamkax
KOTOPOW 3HAKOMCTBO C OTPUUATEIbHBIMUA YHCIAMH U JCWCTBUSAMHU C TOJIOKUTEIBbHBIMH M
OTPULIATENBHBIMU YUCJIAMH MPOUCXOAUT HA OCHOBE COJEPKATEIBbHOrO0 MoAXoAa. ITO
ITO3BOJIIET HA JOCTYITHOM YPOBHE ITO3HAKOMHUTDH YUYAIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU
MNOHSTUSMH TEMBI, B TOM YHCJIE U C MPABUJIAMH 3HAKOB IMPH BBIMOJHEHUH apU(PMETHUIECKUX
neicTBuil. M3ydyeHne palroHaIbHBIX YMCEN HA 3TOM HE 3aKOHYMUTCS, a OyJeT MPOAOJIKEHO B
Kypce aireOpsl 7 Kiacca, 4YTO CTAaHET CIEAYIOIIMM IPOXOJOM BCEX MPUHUIHUIHAAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JelieHue TPYAHOCTEH o00Jier4yaer BOCIpUATHE Marepuana, a
pacnpeesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Ipu o0OydyeHMM pEIIEHUI0O TEKCTOBBIX 3adad B S5—6 KiaccaXx HCHOJb3YIOTCA
apudmernyeckue MNpUEMBI pelIeHUs. TEeKCTOBbIE 3aJayd, pelaemMble IpU  OTPabOTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 Kilaccax, pacCMaTpHUBAIOTCA 3aJadyM CJEAYIOIIUX BHJIOB:
3aJjauM Ha JBUKEHHE, HA YaCTH, Ha MOKYNKHU, Ha pab0Ty U MPOU3BOIUTEIBHOCTD, HAa IPOLIEHTHI,
Ha oTHolleHus U nponopuuu. Kpome toro, odyuaroniyecst 3HaKOMSTCS ¢ IpUEMaMH PEIICHUs
3aJ1a4 1epedOpoM BO3MOXKHBIX BapHAHTOB, yyaTcsl paboTaTh ¢ HH(POpMAaIUEl, peacTaBIeHHON
B (hopme TabiuI WM 1Uuarpamm.

B  pabGoueii mporpamMme TOpeAyCMOTPEHO  (OPMHUPOBAHUE  MPOIEIECBTUYECKUX
anredpanyeckux mpenacraBiieHnid. bykBa Kak CMMBOJ HEKOTOPOTO 4HUCia B 3aBUCHUMOCTU OT
MAaTeMaTUYECKOTO KOHTEKCTAa BBOJUTCS TOCTENEHHO. bDYyKBEHHAass CHUMBOJMKA MIHPOKO
UCIIONIB3YETCs MPEXkKIAE BCEro I 3alKMCH OOIIMX YTBEPKACHUN U MpemiokeHui, Gpopmyi, B
YaCTHOCTH JUISl BBIYMCIIEHUS TEOMETPUUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS YNCIIA.

B xypce «Marematuku» S5—6 KIacCOB TPEACTABICHA HArJisiAHAsA T[E€OMETpPUs,
HalpaBJICHHAsT Ha pa3BUTHE OOPa3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEHHUS,
M300pa3uTEIbHBIX YMEHUHM. OTO BaXKHBIA OTall B M3YYCHUH TEOMETPUHU, KOTOPBIN
OCYILECTBIISICTCS Ha HArJISAHO-TIPAKTUYECKOM YpOBHE, ONHMPAETCs Ha HarjasaHo-o0pa3Hoe
MBIIIIEHHE 00ydJaromuxcs. bosbias poib OTBOAUTCSA MPAKTHUYECKOW JESTENbHOCTH, OMbITY,
HKCIIEPUMEHTY, MoJenupoBanuio. OOydaromuecss 3HAaKOMITCS ¢ T€OMETPUUYECKUMH (PUTYpaMu
Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTyparusiMu, ydaTcs n300paxartb
X HAa HEJIMHOBAaHHOM M KJeT4aTol Oymare, paccMaTpuBarOT MX HpocTelinue cBoiicTBa. B
Mpoliecce U3yYeHUs HarJsIIHOM TEOMETPUU 3HAHMS, MTOJTYyYEHHbIE 00yUYalOIUMKCS B HAYAJIbHON
LIKOJIE, CACTEMATU3UPYIOTCS U PACILIHUPSFOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY IUIaHy B S5—6 Kilaccax HM3y4aeTcsi MHTETPUPOBAHHBIA MpPEIMET
«MaremaTuka», KOTOPBIM BKIIOYAET apu(PMETUUECKUA MaTepual U HarjasgHyl0 T€OMETpHIo, a
TaK)Ke MPOIEACBTUUECKUE CBEACHUS U3 anreOphl, 3JIEMEHTHI JOTHMKM U Hadana OMUCATEeNIbHOM
CTaTUCTHKHU.

VY4eOHbIil M1aH HA U3yYeHHE MaTeMaTUKU B 5—6 KjlaccaXx OTBOAMT HE MEHee 5 y4eOHbIX
YacoOB B HEZIEIIO0 B TEYCHHE KaXKJ0To roja o0yueHusi, Bcero He MeHee 340 yueOHBIX 4acoB.



COHEPXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

5 KIIACC

Hamypanvnwie uucna u nyno

Hatypansnoe uucno. Psn Hatypanenbix yucen. Yucio 0. M3o0pakeHne HaTypalbHbBIX
gycesl TOUKaMU Ha KOOPJMHATHOW (YMCIOBOM) MPSMO.

[lo3unmoHHass cucrteMa CUUCHEHUs. Pumckas nymepayusi Kax npumep HENnO3UYUOHHOU
cucmemvl cuucienus’ . JIeCsSTHIHAS CHCTEMa CUUCICHSL.

CpaBHeHHE HaTypalbHBIX YHUCEJ, CPaBHEHUE HATypalibHBIX uucesl ¢ HyJIéM. CrocoObl
cpaBHeHUs. OKpyTrieHne HaTypaIbHbIX YHCEIL.

CrnoxeHHe HaTypallbHbIX YHCEN; CBOMCTBO HYJS NpPH CJIOKEHUWU. BbluMTaHHEe Kak
JeNCTBUE, 0OPAaTHOE CIOKEHUIO. Y MHOKEHHE HAaTypaJbHbIX YMCEN; CBOMCTBA HYJIS U €IHHUILIBI
IpU YMHOXXEHHMH. JleneHne Kak AeiicTBUE, 0OpaTHOE YMHOXeHHIO0. KOMIOHEHTHI NeHCTBHM,
cBA3b Mex 1y HUMU. [IpoBepka pesynbTaTa apupmernyeckoro aeiictsus. [lepemecturensHoe u
COUYETaTEIbHOE CBOWCTBA (3aKOHBI) CIOXEHUS U YMHOXEHUS, pacnpeoeiumenbHoe C80UCHE0
(3aKOH) YMHOMCEHUSL.

Hcnonp3oBanue OykB Al 0003HAUEHUS HEM3BECTHOIO KOMIIOHEHTA U 3aIllMCH CBOMCTB
apu(pMETUYECKUX TCUCTBUM.

Lenumenu u kpammuvle yucia, pa3nokeHue Ha MHOKUTeNU. [IpocTeie U coOCcTaBHBIE YUCIA.
Ipusnaxu denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTKOM.

CreneHp ¢ HaTypallbHbIM IMOKa3aTeleM. 3aluCh YKCIAa B BUAE CYMMBI Pa3psIHBIX
CIaracMbiXx.

YucnoBoe BbIpak€HHE. BblUMCIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKEHUM; TMOPAIOK
BBINIOJIHEHUST  JiecTBUi. Mcronb3oBaHWE TpU  BBIYMCICHHUSIX TEPEMECTUTENIBHOIO U
COUYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXKEHHUS, pACHPeOeUumenbHo20 C80UCMEd
VMHONCEHUSL.

Apodu

[IpencraBienue o apodu Kak croco0e 3anucu 4acTu BeauuruHbl. OOBIKHOBEHHBIE APOOH.
[IpaBunpHBIE U HeMpaBWIbHBIE IpoOu. CMemanHas ApoOb; MPeACTaBICHUE CMEIaHHON Jpoou
B BUJIC HEMPABWIBHOW JPOOHM W BBIJIETICHUE II€JIONM YacTH YMCIia M3 HEMPaBHIIBHOW JPOOH.
N3o00paxkenne npobeii ToYkaMu Ha 4YUCIOBOW mpsiMod. OCHOBHOE CBOWMCTBO JIpoOH.
Coxpawenue opobeii. [Ipusedenue opoobu xk Hogomy 3namernamenio. CpaBHeHHE TPOOEH.

CrnoxxeHre W BbIYUTAHUE JIpoOel. YMHOKEHUE U JeJCHHE ApoOeii; B3aMMHO-00paTHBIC
apoou. Haxoorcoenue yacmu yeno2o u yeno2o no e2o0 4acmu.

Hecaruunas 3anuck apodeit. [IpeacraBienue necsaTHIHON ApoOU B BUJE OOBIKHOBEHHOM.
N300pakeHne NeCATUYHBIX IpoOel TOYKaMH Ha 4uCiIoBOM mpsiMod. CpaBHEHHUE NECATUYHBIX
TpOOEii.

Apudmernueckrue NEUCTBUS C JECATHUUYHBIMU Apo0sSiMU. OKpyenenue O0ecsamuyHvlx
opobell.

Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3a7a4 apuPMETHUECKUM crocoOoM. Peuwienue no2uueckux 3aoau.
Pewenue 3aoau nepebopom ecex 603modicHblx 6apuanmog. VICTIONb30BaHUE TNPU PEIICHUU
3aJa4 TaOJIUIl U CXEM.

Pemenue 3amad, copepKalMx 3aBHCHUMOCTH, CBSI3BIBAIOIIME BEIUYHUHBI: CKOPOCTD,
BpEMSI, PACCTOSHUE; 1I€HA, KOJMYECTBO, CTOMMOCTh. ENWHUIBI M3MEpeHHs: Macchl, 00bEMa,
LIEHbI; pPacCTOSHUSA, BpPEMEHHU, CKOpOCTU. CBsI3b MEXAy €IMHULAMH HW3MEPEHHS KaxIou
BEJINYUHBI.




Pemenne oCHOBHBIX 3a71a4 Ha IPOOH.

[IpencraBienne MaHHBIX B BUJIE TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpus

Harnsoaele mpencraBieHus o GUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yIOJI, JIOMaHasi, MHOIOYTOJbHUK, OKDPY’KHOCTb, Kpyr. YToi. IIpsAMOH, OCTpBIi, TYNOW H
pa3BEPHYTHIC YTJIBL.

JliiHa OTpe3Kka, METPUYECKUE CAWHUIBI JUTMHBL. JliMHa JOMaHO#, TepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHne 1 IoCTpOeHUE YTIIOB C TIOMOIIIBIO TPAHCTIOPTHPA.

Harnsigaele  mpenactaBieHus O — QUrypax Ha  IJIOCKOCTH:  MHOTOYTOJBHUK;
PSIMOYTOJIbHUK, KBAAPaT; TPEYTOJIbHUK, O pageHcmee guayp.

N3o06paxenue Guryp, B TOM 4uCle Ha KieT4atoil Oymare. [locmpoenue xougueypayuil
u3 uacmeti NPAMOL, OKPYICHOCMU HA HEIUHOBAHHOU U Kiemuamou Oymaece. VICTIONb30BaHUE
CBOWCTB CTOPOH M YIJIOB NMPSMOYTOJIbHUKA, KBaApaTa.

[Tnomans MpsSAMOYTOJIbHAKA U MHOTOYTOJBHUKOB, COCTABIECHHBIX U3 MPSIMOYTOJBLHUKOB,
B TOM 4HcIe (GUTyp, N300pKEHHBIX HA KiIeTdyaTor Oymare. EquHUIIE m3MEpeHUS TUTOTIAIH.

Haenaonvie npeocmasnenuss o0  npocmpaHcmeeHHbIX — ueypax: npsamMoy2OoabHbllL
napanienenuned, Kyo, MHo20cpaHHUKU. H300padicenue npocmeuwux MHO20CPAHHUKOS.
Pazeéépmxu ryba u napannenenuneda. Cozoanue mooenelti MHO202PAHHUKOG (U3 Oymaeu,
NPOBONOKU, NAACTUTUHA U OD.).

O6vém npsmoy201bHo20 napaiieienunedd, Kyoa. Eounuyst usmepenus o6véma.

6 KIIACC

Hamypanvnwie uucna

Apudmernueckue IEUCTBUS C MHOTO3HAYHBIMU HATypalbHbIMM 4YHCIaMu. YUCIOBBIC
BBIPAXXEHUSI, TIOPSIIOK JIEUCTBUM, UCTIOJIb30BaHUE CKOOOK. Mcronb30BaHuEe MpU BBHIYUCICHUAX
MEPEMECTUTEILHOTO M COYETaTeJIbHOTO  CBOMCTB  CJIOKEHMSI U YMHOXKEHHUS,
pacnpeoenumenbHo20 ceoticmea ymHodxcenusi. OKpyrieHue HaTypaibHbIX YHCEIL.

Jenutenu U KpaTHbIE 4UCA; HauboIbwiut oOwul Oelumenv U HauMeHbuiee odujee
Kpammuoe. [lenumocms cymmbl u npoussedenus. Jlenenre ¢ 0CTaTKOM.

JIpoou

OObIKHOBEHHAs1 IPOOb, OCHOBHOE CBOWMCTBO JIpoOH, COKpalieHue apoodeit. CpaBHeHue u
yrnopsaounBaHue apooeit. Pemenre 3a1ay Ha HaXOXKACHUE YaCcTH OT IIEJIOTO U IIEJIOT0 IO €T0
gactu. [[poOHoe umncio kak pe3ynbrar Aenenus. [IpeacrtaBieHune necaTUYHON IpoOW B BUIE
OOBIKHOBEHHOW JpOOM U BO3MOXHOCTH TMPEACTaBICHUS OOBIKHOBEHHOW NpoOW B BUIE
necaTudHou. JlecsTuuHble IpoOU M MeTpuueckas cucrema mep. Apudmerndeckue NeUCTBUS U
YHUCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JIECSITUIHBIMU APOOSMH.

OtHomienue. [lenenne B naHHOM oOTHoweHuu. Macwma6, nponopuus. IIpuMenenue
IIPOIIOPLIMN IPU PEIICHUHN 3a1a4.

[Tonsarue nmpoiieHTa. Berunciienre mporeHTa OT BEIUYMHBI U BETMYUHBI TIO €€ MPOLICHTY.
BripaxkeHue nmpoIreHToB ACCATUYHBIMU ApoOsiMu. PelieHne 3agad Ha NpoIEHTHI. BeipaxeHue
OTHOIIICHUS BEJIMYUH B MPOICHTAX.

IHonosxcumenvuvie u ompuyamenvHvle YUc1a

[lomoxxutenpHple W OTpuLAaTeNbHble uucia. llemsle uucma.  Mooyne  uucha,
eeomempuieckas uwmepnpemayusi mMooyns uducia. VI3oOpakeHue yucesnl Ha KOOPAMHATHOM
npamont. Yucnoswvle npomedcymxu.

CpaBHenue uncen. ApupMeTHIecKne NeUCTBHS C MOJIOKUTEIBHBIMUA U OTPUIATEIHHBIMA
YU CJIAMHU.

[IpsiMmoyroJibHasi cucTeMa KOOpJMHAT Ha MI0CKOCTH. KOOp/IMHATHI TOUYKM Ha MIJIOCKOCTH,



abcuucca u opaunata. [loctpoenue Touek u Gpuryp Ha KOOpIUHATHON TIIOCKOCTH.

Bykeennvie sviparcenusn

[TpumeneHne OyKB JIJIs 3aITMCU MaTEeMAaTUICCKUX BBIPAKEHUH U mpeasiokennid. CBOHCTBa
apuMEeTHIYECKUX ACHUCTBUMN. DByKkseHHble 8bipajrdceHus u Yuciogvie noOCmMaHosKku. bykBeHHbIC
paBEHCTBA, HAXOXKJIEHHWE HEW3BECTHOTO KOMITOHeHTa. Dopmyibl; (GopMynbl mepumeTpa U
IJIOIAIU MPSMOYTOJIbHUKA, KBaJIpaTa, 00béma napasieienunedd u Kyod.

Pewienue mexcmoewix 3a0au

Pererre TEKCTOBBIX 3a7a4 apUPMETHUECCKHM CIIOCOOOM. Peutenue nozuyeckux 3aoa.
Pewenue 3a0au nepebopom ecex 803MONCHBIX 8APUAHMOS.

Pemenue 3amau, comepKalMxX 3aBUCHMOCTH, CBS3BIBAIOIIUX BEIMYUHBI: CKOPOCTD,
BpEMs, PACCTOSHUE; II€HA, KOJWYECTBO, CTOUMOCTH; IMPOU3BOIUTEIHHOCTh, BpEMs, OOBEM
paboThl. EMWHUIIBI M3MEpeHus: MacChl, CTOMMOCTH; PACCTOSIHHS, BpEMEHHU, CKOpocTh. CBS3b
MEXy SIUHUTIAMHA U3MEPCHUS KaXKI0W BEITMIUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIIEHWEM, NPOIMOPIMOHATLHOCTRIO BEITUYHH,
MPOIICHTAMH; PEIIIEHNE OCHOBHBIX 3a71a4 Ha IPOOH U TIPOIICHTHI.

Oyenka u npukuoka, oKpy2iexue pe3yivmamd.

Cocmaenenue 6YK8EHHbIX BbIPANCEHUL NO YCI08UIO 3a0aYU.

[IpencraBnenre AaHHBIX C MOMOIIbIO TaOnuI U guarpamm. Cron04yaThie AUATrPaAMMBI:
YTEHHUE U MOCTpoeHHEe. UTeHHE KPYTOBBIX IHArpamM.

Haznaonaa zeomempus

Harnsinaeie nipeactaBienuss o ¢urypax Ha IUJIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd,
yTOJ1, TIOMaHasi, MHOTOYTOJIbHUK, YeTBIPEXYTOIBHUK, TPEYTOJIBHHUK, OKPYKHOCTD, KPYT.

Bzaumnoe pacnonooicenue 08yX NpAMbIX HA NIOCKOCMU, NApAlelbHble Npsamble,
nepneHouKyiapHvle npsamvlie. I3MepeHue pacCTOSIHUIA: MEXAY ABYMS TOYKAMH, OT TOUYKH [0
MIPSAMOIA; TTMHA MapIIpyTa Ha KBaIPaTHON CETKeE.

M3mepenre W TMOCTPOCHHE YTJIIOB C IMOMOIINBIO TpaHCHOpTHpa. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHbIM, NPAMOYTOJbHBIM, TYyNOYTOJbHBIN; paBHOOEAPEHHBINH, PABHOCTOPOHHUM.
YeTrIpEXyTroabHUK, MPUMEPHI YeTHIPEXYTOMBHUKOB. [IpAMOYTONBHIK, KBAAPAT: UCIIOIH30BAHNC
CBOMCTB CTOpPOH, YIJIOB, AUaroHaneil. M3obpasicenue ceomempuieckux @pueyp Ha HeIuHO8AHHOU
Oymaze ¢ UCNONb308AHUEM YUPKYJIA, JTUHEUKU, Y20NbHuKa, mparcnopmupa. llocTpoeHus Ha
KJIeT4aToi Oymare.

[lepumerp wmHoOroyrospHuka. lloHsTHe mIomanu QUTYypsl; €IWHUIBI W3MEpPEHUs
mwiomaau. [Ipubmmkénnoe n3Mepenne Twiomaan Guryp, B TOM YHCII€ Ha KBaJpaTHOW CETKE.
Tpubnusicénnoe uzmepenue Onunbl OKPYHCHOCMU, NIOWAOU KPYea.

Cummempus. yeHmpaivHas, ocedas U 3epkaibHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX pu2yp.

Haenaomnvie npeocmasnenuss o npocmpancmeenHvix Gueypax: napaiienenuneod, Ko,
npusma, NUPamuod, KOHyc, Yuiurop, wap u cgepa. Mzobpascenue npocmpancmeesnvix gueyp.
Ilpumepvr  pazeépmox  MmHO202paHHUK08, yuiuHopa u kouyca. Cozdanue Mmooenell
NpOCMPAHCMBEeHHbIX hucyp (U3 Oymacu, npo8oaOKU, NIACTMUIUHA U OP.).

llonamue o6véma; eounuyvt uzmeperus oboveéma. OO6vLEM  NPAMOY20TbHO20
napannenenuneoa, Kyoa.



PABOYAA [TPOTPAMMA
YYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KITACCBI

Lean uzyuyeHus y4e0HOro Kypca

Anre0Opa sBIISE€TCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOMW IIKOJIBI: OHAa OOECIECUMBAET
U3YYEHHUE APYTUX IUCLUIUINH, KaK €CTECTBEHHOHAyYHOTO, TaK U TYMAaHUTAPHOIO LHUKIOB, €€
OCBOCHHE HEOOXOIMMO ISl IPOJOJIKEHUSI 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3Butue y
oOy4Jaronmxcs Hay4YHBIX MIPEACTABIICHUIM 0 IIPOUCXOKIECHUN
U CYUIHOCTH anreOpamdeckux aOCTpakluid, crnoco0e OTpakeHHs MaTeMaTH4YeCKOW HayKou
SBJICHUN U TIPOIIECCOB B MPHUPOAE U OOIIECTBE, POJIM MaTEMaTHYECKOTO MOJCIUPOBAHUS B
HAyYHOM TMO3HAHUH U B MPAKTUKE CIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
KayeCTB MBIIUICHUSI, HEOOXOIMMBIX HJisl aJanTallii B COBPEMEHHOM IU(POBOM OOIIECTBE.
N3yuenne anreOpsl €CTECTBEHHBIM O0pa3oM OOECIEUYMBACT pPa3BUTHE YMEHUS HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTU, TPEeOyeT KPUTHUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEMCTBUS U BBIBOJIbI, (POPMYIIUPOBATH YTBEPKICHUS.
OcBoenne Kypca anreOpbl 00ecreurBaeT pa3BUTHE JIOTMUYECKOIO MBIIIICHUS] 00YyYaroluXcs:
OHHU HCIIOJNIb3YIOT JIEAYKTUBHBIE U UHIYKTUBHBIE PAcCyXkIE€HUs, 000011IeHNEe U KOHKPETU3ALHIO,
abctparupoBaHue M aHanorutro. OOydyeHue anredOpe MNpeArnonaraeT 3HAYUTENbHbI 00BEM
CaMOCTOSITENIbHOM JIeATENbHOCTH O0YyYaIOUMXCs, MO3TOMY CaMOCTOATEIbHOE pEIleHuE 3ajad
€CTECTBEHHBIM 00pa30M SIBJISIETCS pealn3alieil 1esTeNbHOCTHOrO MPUHIINIIA O0yUEHHS.

B crpykType mporpaMMbl yuyeOHOro kKypca «Asredpa» OCHOBHOM IIKOJBI OCHOBHOE
MECTO 3aHMMAIOT COJAEpP)KATEIbHO-METOAWYECKUE JUHUU: «Yucna ©  BBIYMCICHHS;
«AnreOpanyeckue BbIpaKeHUsD»; «YpaBHEHUSI U HEpaBEHCTBa»; «DyHkuun». Kaxnas u3 stux
COJZIEpKATEIbHO-METOTMYECKUX JIMHUI Pa3BUBACTCS HA MPOTSKEHUH TPEX JIET U3yUYEHUs Kypca,
€CTECTBEHHBIM 00pa30M MepervieTasicb U B3aUMOACIHCTBYs ¢ APYTMMHU €ro JuHUsAMH. B xone
M3y4deHUs1 Kypca OOy4YaromIMMCSl TPUXOJIUTCA JIOTHUYECKH pacCykJaTh, HCIOIb30BATh
TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M € 3TUM LIeneco00pa3HO BKIIOYUTH B IPOrpaMMy
HEKOTOpPbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3eiibl MaTEMaTHYECKOTO
oOpa3oBaHMsI M CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIIMMUCS OCHOB YHHUBEPCAJIHLHOTO
MaTEeMaTHYeCKOro s3blka. TakuM 00pa3oM, MOXKHO YTBEpXKJAaTh, YTO COJAEP)KATEIbHOW H
CTPYKTYpPHOM 0COOEHHOCTBIO Kypca «Anredpay sIBISIETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHUU «Yuciaa U BBIYUCICHUS» CIYKUT OCHOBOW ISl JTalIbHEHIIETo
M3YYEeHUS MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTMUECKOTO MBILIUICHHUS,
(bOpMUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMHU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX [Jisl TIOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATUSA O YMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PAIMOHAJIbHBIMU W UPPALMOHAIBHBIMU YHUCIAMHU, (OPMHUPOBAHUEM
MPEACTABICHUM O JIEWCTBUTEIBHOM YHCIIE. 3aBEpPILIEHUE OCBOCHUS YHMCIOBOM JTMHUU OTHECEHO
K cTapuiemMy 3BeHy 00I1ero o0pa3oBaHusl.

Conepkanue JByX alreOpaudyeckux JHUHUM — «AJredpandyeckue BBIPOKCHUS» U
«YpaBHEHHs] M  HEPABEHCTBa»  CHOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOYyYarolIUXCs
MaTEeMaTUYECKOro amnmapara, HeoOXOAMMOTro Jid pEeUIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
NPEeIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 337a4. B OCHOBHOH IIkoie y4uyeOHBIH Marepual
IPYNIHUPYETCS BOKPYT PAalMOHAIBHBIX BbIpaKeHU. AnreOpa AEMOHCTPUPYET 3HAYCHHE
MaTE€MaTUKHU KakK SI3bIKA JJISI TOCTPOEHUS MAaTEMaTUYECKUX MOJENEH, OMHCAHMS MPOLIECCOB U
SBJIEHUH peajbHOro Mupa. B 3amaun oOyuenus anredpe BXOIAT Takxke JalbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOIWMOT0o, B YAacCTHOCTH, [JIsI OCBOEHHS Kypca
uHOpPMATUKHU, U OBJAJCHUWE HaBbIKAMU JEAYKTUBHBIX paccyxaenuil. [IpeoOpazoBanue
CUMBOJIBHBIX ()OPM BHOCHUT CBOW creuuuueckuil BKIAQJ B pPa3BUTHE BOOOpaXEHUS,



CHOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Copmepxxanne  (QyHKIMOHATBHO-TPa(UUECKONH JIMHUM  HALEJICHO Ha  MOJIy4eHHE
IIKOJIbHUKAMU 3HaHUH 0 PYHKIMSAX KaK BaKHEHUIIeH MaTeMaTHueCKOM MOJIEH JIJIsl OMTUCaHUS U
UCCJIEIOBAHUS PA3HO-00pa3HbIX IMPOIIECCOB M SIBICHUN B mpupone u oOmectse. M3yueHue
ATOr0 Marepuaia CoCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIUXCSl YMEHHUS UCIOIb30BaTh Pa3InvHbIC
BBIPA3UTENbHBIE CPEACTBA S3bIKa MAaTEMAaTUKH — CIJIOBECHBIC, CUMBOJIMYECKUE, TpaduUecKue,
BHOCHUT BKJIaJl B (pOpMUpOBaHUE NPE/ICTABICHUNA O POJIU MATEMAaTUKH B PA3BUTUU LIUBUIIU3AIUU
U KYJIbTYPBL.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wH3y4daercs y4deOHbId Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3leibl coaepkaHusa: «Uuciia U BBIYUCICHUS,
«AJredpanyecKkue BhIpAKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DYHKIIMM.

VYueOHbIll T1aH Ha U3ydeHue airedpsl B 7-9 Kiaccax OTBOJUT HE MeHee 3 y4eOHBIX
4acoB B HEJENIO B TE€YEHUE KaXKJI0r0 roja oOy4eHus, BCEro 3a TpU rojaa oOy4eHHsl — HE MEHee
306 yueOHBIX 4acOB.

COLEP)KAHUE YUYEBHOI'O KYPCA (I1IO TOAAM OBYUEHIM )

7 KIIACC

Yucna u éviuucnenun

PaunonajbHbIC YnCIa

JlpoOu OOBIKHOBEHHBIE W JIECSITHYHBIE, MEPEXO0J OT OAHOW (OopMBI 3amucH ApoOeill K
npyroii. llonsiTre panoOHaIbHOrO YKCIIA, 3aIIUCh, CPABHEHUE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yucen. ApugmMeTniyeckue IeUCTBUs ¢ pallMOHANIbHBIMU YKciiaMu. Penienne 3a1a4 u3 peajbHON
MPAaKTUKUA HA YaCcTH, HA IPOOH.

Crenenp ¢ HaTypaJbHBIM TOKa3aTelieM: OMNpEeIeNieHrue, TPeoOpa30BaHuEe BhIPAKEHUI Ha
OCHOBE ONpEACTCHHUS], 3aIIUCh OOJIBINX YUCET.

[TporeHThl, 3amMch TPOLUEHTOB B BUJIE ApoOU U ApoOU B BHJIE POLEHTOB. TpU OCHOBHbBIE
3a71a4M Ha MPOLIEHTHI, PEIIEHUE 3a]1a4 U3 PEATbHOU MPAKTUKH.

[IprumeHeHne MprU3HaKOB JEIIUMOCTH, PA3JIOKEHUE HA MHOKUTEIIA HATYPAIbHbBIX YUCEIL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi ¥ oOpaTHas MPOMOPIIMOHATFHOCTH.

Anzebpauueckue viparcenus

IIepeMeHHBIE, YHUCIOBOE 3HAYECHUE BBIPAKEHUS C MEPEMEHHOU. JlomyCcTHUMBbIE 3HAYCHUSA
nepemeHHbIX. [lpeacraBieHne 3aBUCUMOCTH MEXIy BeJIMYMHAMH B BUAEC (POPMYIIBI.
Breruucnenus mo popmynam.

[IpeoOpa3oBanrie OYKBEHHBIX BBIPAXKEHHI, TOXKJAECTBEHHO PaBHBIC BBIPAKEHUS, TPaBUIia
peoOpa3oBaHMs CYMM M MPOU3BEACHUMN, MMPaBUIA PACKPBITHS CKOOOK U MPUBEACHUS NTOI0OHBIX
CJIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnouwiensl 1 MHOTOUIeHbl. CTeneHb MHOrouseHa. CloKeHue, BBIYUTaHUE, YMHOKEHUE
MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKEHHMS: KBagpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBAaApaToB. Pa3nokeHne MHOrOYJI€HOB HA MHOKUTEIIH.

Ypasnenusn

VYpaBHeHHEe, KOPEHb YpPaBHEHHMSI, TIPaBUiia MpeoOpa30oBaHus ypaBHEHUS, PABHOCHIBHOCTD
YpPaBHEHUM.

JIuHerHoOe ypaBHEHHUE C OJAHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO YpPaBHEHMWS,



pelieHre JMHEHHbIX ypaBHeHH. COCTaBl€HME ypaBHEHHMI MO YCJIOBHIO 3adaud. PerieHue
TEKCTOBBIX 33/1a4 C [IOMOILbI0 YPABHEHMIA.

Juneiinoe ypasnenue ¢ 06yms nepemennvimi i e2o 2pagux’. CHcTeMa IByX JTHHEHHBIX
YPaBHEHUH C JABYMs IEpeMEHHBIMU. PelieHune cucreM ypaBHEHHMM CIOCOOOM IOACTaHOBKH.
IIpuMeps! pereHns TEKCTOBBIX 33/1a4 C IIOMOLIbIO0 CUCTEM YPaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

KooparHara Touku Ha npsAMod. UHCIOBbIE NMPOMEXYTKH. PaccTosiHME MEXIy IBYMs
TOYKaMHU KOOPAUHATHOU MPSIMOM.

[TpsmoyronbHas cucrema koopaunHaT, ocu OX m Oy. AOcuucca v opauMHaTa TOYKH Ha
KOOpAMHATHOM TiockocTu. [lpumeps! rpadukoB, 3amaHHbIX (GopMynamu. UteHue rpadpukos
peaNbHBIX 3aBUCUMOCTEN.

[Tonsite ¢ynkuun. 'paduk ¢dynkuun. CpoiictBa (ynkimi. JluneitHas ¢yHkus, e€
rpaduk. ['paduk ¢pyskuun y = KX + b. Ipaghuueckoe pewenue nuneiinvlx ypaguenuii u cucmem
JUHEUHBIX YPAGHEHULL.

8 KUIACC

Yucna u éviuucnenus

KBaapatueiii kopenb u3 uucna. llonamue 06 uppayuonanbHom uyucie. /lecamuunvle
npubnudICeHUs uppayuoraivrolx yucen. CBorcTBa apuMeTUYECKUX KBAJIPATHBIX KOPHEW U UX
IPUMEHEHHE K NMPeoOpa30BaHUIO YHMCIOBBIX BBIPAXKEHUN M BBIYMCICHUSM. /lericmeumenbHble
yucaa.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoricTBa. CTaHaapTHas 3aluCh YUCIIA.

Anzebpauueckue evipasriceHus

KBaapaTHbIil TpEXUIIEH; pa3ioKeHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanyeckas npoOb. OCHOBHOE CBOMCTBO aireOpanyeckoi apodu. CioxeHue,
BBIYMTAHUE, YMHOKEHHE, JIeJIEHUE anredpandeckux apodei. PanmoHanbHble BHIPAXKEHUS U UX
npeoOpa3oBaHue.

Ypasnenusa u nepasencmea

KBagparHoe ypaBHeHue, (opMmylia KOpHEHM KBajpaTHOTO ypaBHeHUs. Teopema Buema.
Pemenve ypaBHEeHMIi, CBOJSIIMXCS K JIMHEHHBIM UM KBaapaTHbIM. [Ipocreitmue apoOHO-
palOHAJIbHbIE YPAaBHEHHUS.

I'paghuueckas unmepnpemayus ypagueHuu ¢ 08yMs NePeMEeHHbIMU U CUCTEM JIUHEUHbIX
ypaeuenuti ¢ 08yms nepemenHviMu. [IpuMepsl pelleHrs CUCTEM HEJIMHEWHBIX YpaBHEHHUH ¢
JIBYMSI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucioBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOM IIEPEMEHHOM.
PaBHOCHMIIBHOCTP HeEpaBEHCTB. JIMHENHBIE HEpPaBEHCTBA € OXHOM NepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

Dyukyuu

[Tonsitue Pynkuu. O6macTh onpeneaeHus U MHOXKECTBO 3HaueHUN QyHKIuu. Crocoos
3a1aHust PyHKIUH.

I'paduk pynkumuu. Ytenue cBoilctB ¢yHkiuu mno e€ rpaduky. [Ipumepsr rpadpukon
GyHKIU, OTpa)KaroUINX peabHbIE MPOLECCHI.

OyHKINY, ONUCHIBAIOIIKE MPSAMYIO U 0OpaTHYIO MPOMOPLUUOHATBHBIE 3aBUCUMOCTH, UX

rpadukn. OyHrmuu y = X5, ¥ = X5, Y = VX, = S I'paguueckoe pewenue ypasnenuti u

cucmem ypasHeHui.




9 KIIACC

Yucna u éviuucnenun

JlecTBUTEIBHBIE YHCJIA

PanronanbHble YuCa, UppayuoHaivbhble Yucida, KOHeyHvle U OeCKoHeuHble 0ecAmuitble
O0pobu. MHooicecmeo OelicmeumenbHblX uucen; Oeucmeumeibibvle YUcia KAk OecKoHeuHbvle
OdecsimuuHnvle OpobU. B3aumHuo O00HO3HAUHOE COOMBEMCMBUE MeHCOY  MHOHNCECMBOM
OelicmeUmenbHblX Yucen U KOOPOUHAMHOU NPSMOII.

CpasneHue OelicmeumenbHblX Yucel, apupmemuyeckue 0elucmeaus ¢ 0eucmeumenbHbiMU
yucaamu,

HN3mepeHusi, npudJINKeHUs1, OLCHKHU

Pa3zmepsl 0OBEKTOB OKPYXKAIOMIETO MHPA, JIUTEIBHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHUpE.

[IpubnmxEHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MNpUOIMKeHUs. OKpyrieHue 4Yucel.
[Ipuknaka v OLeHKa pe3yIbTaTOB BEIYUCICHUN.

Ypasenenusa u nepasencmea

YpaBHeHHUs ¢ OHOM NepeMEeHHOU

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K  KBaJAPATHBIM.
bukBaapatHoe ypaBHeHUE. [Ipumepul peuienus ypasHeHuti mpemvel u 4emeeépmon cmeneneu
DPa3nodceHuem Ha MHOMCUMeu.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Peliennie TEKCTOBBIX 3aJ1au aNreOpandyecKuM METOJIOM.

Cucrembl ypaBHEHUH

VYpaBHeHHEe ¢ AByMs MEpeMEHHbIMU U ero Tpaduk. PemeHue cucrem ABYX JTUHEUHBIX
ypaBHEHUH C JIByMs TEepeMEHHBIMHU. PerieHue cucteM ABYX ypaBHEHHM, OJHO W3 KOTOPBIX
JUHENHOe, a Ipyroe — BTOpOHl creneHu. ['paduueckas MHTEpHIpeTaI[Usl CUCTEMbl YPaBHEHUH C
JIBYMSI TIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HepaBencrBa

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne nMHENHBIX HEPABEHCTB C OJHOW IMEpEMEHHOW. PenmieHne cucrem JIMHEHWHBIX
HEpaBEHCTB ¢ OJHOW mepemeHHOW. KBanparHeie HepaBeHCTBaA. ['paduueckas WHTEpIIpETaIns
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

Dyukyuu

KBanpatuunas Qynkuus, e€ rpaduk u cBoicta. Ilapabosia, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapabOoJIbI.

['paduku GbYyHKITHIA: y = kx, y = kx + b, y = X,
y = +Vx,y = SHHX CBOICTBA.

Yucnoewvie nocnedosamenvHocmu

OmnpenesieHue ¥ cioco0bl 32/1aHUSI YMCJIOBBIX MOCIEA0BATENIbHOCTEH

[ToHATHE YMCIOBOU MOCIEAOBATEIBLHOCTH. 3aJJaHHE TIOCIIEI0BATEIIbHOCTH PEKYPPEHTHOM
dbopmy1oii u popmynoit N-ro 4ieHa.

ApudmMeTnyeckas ¥ reoMeTPHYECKas MPOrPeccuu

Apudmernueckass u  reomerpuueckas —mporpeccur. Dopmyisl  N-ro  4YieHa
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrPeCcCHii, CyMMbI TIEPBBIX N YJICHOB.

Uzobpadicenue unenos apugmemuueckoi u 2eomempuyeckol npoepeccull moukamu Ha
KOOpOuHamuou niockocmu. Jlunetinoltl u sxcnoneHyuaibhsii pocm. ClodxcHvle npoyeHmei.



PABOYAS IIPOIPAMMA
YYEBHOI' O KYPCA «I'EOMETPUA». 7-9 KIIACCBI

Leau n3yyeHusi yueOHOro Kypca

O6mue nenu uzydeHus: yueoHoro kypca «l'eomerpusi» npencrasiensl B [IOOIT OOO.
OHU 3aKJIIOYAIOTCS, MPEXkKIAE BCETO B TOM, YTO HAa ypOKaxX reOMETpUU OOyYaAIOMIMICS YUUTCS
POBOJUTH JOKA3aTEIbHbIE PACCYXKACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, JOKa3bIBaTh
WCTUHHBIC YTBEPKJCHUSI U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKICHUS «OT
MIPOTUBHOTOY», OTINYATh CBOWCTBA OT MPU3HAKOB, POPMYIMPOBATH OOpaTHBIC yTBEpKIeHUA. B
OOy4YeHHH YMEHHUIO pPacCyXJaTh COCTOMT Ba)XHOE€ BOCHUTATEIbHOE 3HAUYECHHE W3YUYEHUS
r€OMETPHUH, IPUCYIIIEE UMEHHO OTEUECTBEHHONW MaTeMaTUYECKOM IIKOJIE.

BTopoii 1ienbio n3yueHus TEOMETPUU SBJISIETCS. UCTIOJIb30BAHUE €€ KaK MHCTPYMEHTA MIpU
pElIEHUH KaK MaTeMAaTH4YEeCKUX, TaK M MPAKTHUUYECKUX 3a/ad, BCTPEUAIOUIUXCS B peaIbHOU
KU3HU. DTOMY COOTBETCTBYET BTOpAs, BBIYMCIMUTEIbHAS JIMHUS B WU3YYEHHH T€OMETPHUHU B
mKosie. JlJist 3Toro yuuTesnto peKoMeHIyeTcsl oA0upaTh 3a/1a4i MPaKTUYECKOTO XapakTepa s
paccMaTpUBaEMbIX TEM, YYUTh OOYYaIOIIUXCS CTPOUTH MATEMAaTHYECKHUE MOJIENU peabHBIX
KU3HEHHBIX CUTYyalldil, TPOBOJAUTH BBIUMCICHHUS U OLICHUBATH AJ€KBATHOCTH IOJIYYEHHOIO
pesynbprara. KpailHe BaXHO NOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMH IPEAMETaMH,
MOTUBUPOBATh  HCIOJb30BATh  ONPENEICHUST TeOMETpUYeckux Guryp U  TMOHATHIA,
JEMOHCTPUPOBATh MPUMEHEHHUE TMOJYYCHHBIX yMEHUW B (DU3UKE U TEXHHKE. OJTHU CBS3H
HauOoJsee IpKO BUAHBI B TeMaxX «BekTopwl», « TpuroHoMerpuueckue COOTHOIIECHU», «MeTo
koopauHaT» U «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeOHOMY IUIaHy B 7-9 Kkiaccax u3ydaeTcsi yueOHbI Kypc «l'eoMeTpusy,
KOTOPBIN BKIIFOYAET CJICIYIOIINE OCHOBHBIC pa3/ielibl cojaepkanus: «l'eoMerpuueckue GUrypbl
U UX CBOMCTBay, «/3MepeHne reoMeTpuYeCcKrX BETUYUHY, a TaKkKe «/[eKapTOBBI -KOOPIMHATHI
Ha TJI0CKOCTHY, «BekTopsl», «Buxkenus miockocti» u «lIpeobpazoBanust momo0us».

VYueOHbIl TIaH NMpeayCMaTPUBACT U3YyUYEHHE TEOMETPUU Ha 0a30BOM YpPOBHE, UCXOMS W3
HEe MeHee 68 yueOHBIX 4acoB B y4eOHOM rojy, BCEro 3a TpH roja oOydeHus — He menee 204
4acoB.

COHEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUEHUM )

7 KIIACC

HavanpHble moOHATUSA TeoMeTpuH. Touka, mpsiMas, OTPE30K, Jiyd. Yroj. Buael yrios.
BeprukaneHsle U cMexHble yribel. buccexkrpuca yrma. JlomaHas, MHOTOYIOJIbHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummempuunvie gueypvi. OCHOBHblE CBOUCMBA 0CEBOI cwwwempmﬁ. [Tpumepsr
CUMMETPHU B OKPYKAIOILEM MUPE.

OcHosHble noCmpoeHUst ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Bricota, menuana, OuccekTpuca, X CBoicTBa. PaBHOOeIpeHHBIN U
PaBHOCTOPOHHUI TPEYroiabHUKHA. HEpaBeHCTBO TpeyroapbHHKA.

CpoiicTBa ¥ TpPHU3HAKA PABHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.




CBoiicTBa U MPU3HAKY NapaJUIeNbHbIX NpsMbIX. CymMMa yriioB TpeyroibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssMOyTroJIbHBIN TpEyroJbHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJIBHOIO TPEYIrOJIbHUKA,
OpoBeAEHHON K runoreHys3e. lIpu3Haku paBeHCTBa MPSIMOYTOJbHBIX TPEYTOJIbHUKOB.
[IpsiIMOYTONBHBIH TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHcTBa B TE€OMETpUU: HEPAGEHCMBO MpEY20IbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOH, TeopeMa O OoJjbllIeM yrie U OosblIel CTOpOHE TpeyrojpHUKa. lleprnenauxynsp u
HaKJIOHHAS.

I'eomempuueckoe mecmo mouek. buccekTpuca yria U CEpeAUHHBIN MEPHEHAUKYISAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK.

OKpy>XHOCTb M Kpyr, XOpAa W JAHAMETpP, MX CBOMCTBa. B3anmMmHOE pacmnoioxeHue
OKPYXHOCTH M npsiMoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpYyKHOCTb, BIIMCAHHAs B
yroi. BnimcanHas u onucaHHasi OKpYXHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Uetpipéxyronpauku. [lapamienorpamm, €ro mpu3Haku U cBOiCcTBAa. YacTHblE cirydau
napajuiesorpaMmoB (MPSIMOYTOJIBHUK, pOMO, KBajpar), UX NMpHU3HAKU U CBoicTBa. Tpamenus,
paBHOOOKas Tparenusi, €€ CBOMCTBA U Mpu3HaKku. [IpsMoyronapHas Tpamnemusi.

Memoo yosoenus meouansi. llenmpanvuas cummempust.

Teopema Daneca u meopema o0 NPONOPYUOHANLHBLIX ompe3kax. CpenHue JIWHUU
TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onrbHuKa.

Ilooobue mpeyzonvhuxos, koagpuyuenm nodoous. Ilpusnaxu nooobus mpey2orbHUKOS.
[IpumeHeHne nogo0us IpH peIIeHUH NPAaKTUYECKUX 3a4ay.

CpoiicTBa miomazeil reomeTpuyeckux Quryp. @opMyinbl s UIOMIAA TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u Tpaneruu. OTHOIIEHUE TI0IIaie Mo100HBIX QUryp.

Boluncnenue miomaieid TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJI€TYaTON Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl Iludaropa mpu pemieHUH NTPAKTUYECKUX
3azay.

CHHYyC, KOCHHYC, TaHI'€HC OCTpPOrO yrja IpsMOYTOJIBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIAECTBO. TpuronoMeTpryeckue GpyHkiuu yriaos B 30°, 45° u 60°.

BrnivcanHble W LEHTpaJbHBIE YIVIBL, YTOJ MEXKAY KAcaTeJIbHOM U XOPAOU. YTIIbI MEXIY
XOpJlaMl M CEKylIMMH. BrucaHHble W ONUCAaHHBIE YETHIPEXYTOJbHUKHU. B3auMHoe
pacrnoyio)keHue ABYyX OKpykHocTed. Kacanme oxpykHocteit. OOmme KacaTtenbHbIE K JIBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrimoB or 0° o 180°. OcHOBHOE TPHIOHOMETPHUYECKOE
TOXKAEeCTBO. DOPMYITBI IPUBEICHUS.

Pemienne TtpeyroipHukoB. TeopemMa KOCHHYCOB W TeopeMa CHHYCOB. PerreHue
NPAKTUYCCKHX 3a/1a4 C UCTIOJIh30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeeHHbiX 21eMeHMO8.

Teopema o0 npouzgedeHuu ompesKo8 Xopo, meopemvbl O HNPOU3BEOeHUU OMpPe3Ko8
CeKyuux, meopema o Keaopame KacameibHoll.

Bekrop, mnwHa (MOAYNb) BEKTOpA, COHAINPABIICHHBIE BEKTOPHI, MPOTHUBOIIOIOKHO
HANpaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAIMU HaJ
BeKkTOpamu. Pa3nokeHre BeKTopa 1o ABYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHAaThI BEeKTOpA.
CkansipHOE MTPOU3BEJCHIUE BEKTOPOB, IPUMEHEHHE JIJISl HAXOXKICHUS ITTMH U YTIIOB.

JlekapToBbl KOOpJAWMHATBHI HA TUIOCKOCTH. YpaeueHusi npsamMoli W OKPY)XHOCTH B



KOOpAMHATAX, IEPECEUEHUE OKPYKHOCTEN U IPSAMBIX. MEeTOI KOOPAMHAT U €r0 IPUMEHEHHE.
[IpaBriibHBIE MHOTOYroJIbHUKM. JlnuHa OKpyx)HOCTU. ['pagycHas u paguaHHas Mepa
yria, BBIYHACIEHUE JUIMH AYT OKpy»)HocTel. [Imomane kpyra, cekropa, CErMeHTa.
Hsuoicenua  naockocmu  u - 6HYmMpeHHue — cummempuu  Quayp  (21emenmapHvle
npeocmasnenus). Ilapannenvuviii nepenoc. Ilosopom.

PABOYAS [IPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KITACCBI

Heian u3yyeHus y4eOHOIo Kypca

B coBpemeHHOM 1M(GPOBOM MHUpPE BEPOSITHOCTb M CTAaTUCTUKA MPHUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHHUS NMPAKTUYECKUX MPHIIOKEHHH, TaK U UX POJU B
oOpa3zoBanuu. KakJplil 4eIOBEK MOCTOSIHHO MPUHUMAET PELICHHS HAa OCHOBE MMEIOIIUXCS Y
HEro JIaHHBIX. A 1711 000CHOBAaHHOTO MPUHSTHUS PELUICHUS B YCIOBUAX HEOCTaTKa MU U30BITKA
uHpOpMallul HEOOXOAMMO B TOM YHCJIE XOpOLO CHOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MbIIIIeHHE. IMEHHO OATOMY OCTPO BCTala HEOOXOIMMOCTh C(HOPMHUPOBATH Y
oOyuaromuxcs, B ToM uucie oOyvatoumxca c¢ 3IIP, ¢yHKUIMOHANBHYIO TIpPaMOTHOCTb,
BKJIIOUAIOIIYI0 B c€0sl B KaueCTBE HEOTHEMJIEMOM COCTaBIISAIOLIEH yMEHHE BOCIHPUHHUMATH U
KPUTUYECKH aHAJIU3UPOBATh NH(OPMALINIO, IPEICTABICHHYIO B Pa3IMYHbIX (OopMax, IOHUMATh
BEPOSATHOCTHBIA XapaKTep MHOTMX pPEaJbHBIX MPOLECCOB M 3aBUCUMOCTEH, NPOU3BOIAUTH
MPOCTEUIINE BEPOSTHOCTHBIE pACUYEThl. 3HAKOMCTBO C OCHOBHBIMM MpUHIUNAMU cOopa,
aHaju3a W MPEACTABICHUS JAHHBIX M3 Pa3IM4HbIX cdep >KU3HU OOIecTBa U rocyJapcTBa
MpUOOIIaeT O0yJarOIUXCs K OOIIECTBEHHBIM HHTEPECaM.

B crpykrype mporpamMmbl yueOHOro Kypca «BeposSiTHOCT M CTaTUCTHKAa» OCHOBHOM
LIKOJIBI  BBIACIIEHBI CIIEAYIOIINE COJepkKaTeabHO-MeToauueckne JmHUM: «lIpencraBnenue
JAaHHBIX W OMNHCATelbHAs CTATUCTUKA»; «BeposTHOCTBY; «DIEeMEHThl KOMOMHATOPUKNY;
«BBeznenue B Teoputo rpadoBy.

Conepxxanne smHuM «lIpencraBieHrne NaHHBIX W ONKCATENbHAs CTATUCTUKA» CILYXKUT
OCHOBOM U1 (hOpMUPOBAHMSI HABBIKOB pabOThl ¢ MHPOPMAILIMEH: OT YTEHUS U UHTEPIpPETALUH
uH(opMaIMK, TPENCTABICHHONW B Ta0nWIaXx, Ha JguarpaMMmax W rpadukax g0 cOopa,
IIPEACTABJICHUs] W AaHAJINW3a JAaHHBIX C HCIOJb30BAHUEM CTAaTUCTHYECKUX XapaKTEPUCTHUK
cpenHux M paccenBanusa. PabGotas ¢ manHbiMu, oOydarommuecs ¢ 3[IP ywarcs cuuthiBaTh U
MHTEPIPETUPOBATh JAHHBIC, BBIJABUIATh, APTYMEHTHUPOBATH W KPUTHKOBATH MPOCTEUILINE
TUIOTE3bl, Pa3MbIIUIATh Hal (PAKTOpaMH, BBI3BIBAIOUIMMU W3MEHUYMBOCTb, U OIEHUBATH UX
BJIMSIHUE HA PACCMATPUBAEMBIE BEJIMYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE  MPEACTABIIEHUWE O  CIYy4YalHOM  M3MEHYMBOCTH, MCCIEAOBAHUE
3aKOHOMEPHOCTEW U TEHAECHLIMN CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOW ISl U3YYEHUSI TEOPUHU
BeposATHOCTeH. bosbiioe 3Hauenue aisa oOydaroruxcsi ¢ 3IIP 3mech MMEIOT MpakTHYECKUe
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJEIISIMH.

[TonsiTue BEepOSITHOCTH BBOJAUTCS KaK Mepa mpaBaononolus ciaydaitHoro coobrtus. [Ipu
n3ydeHuu Kypca obydqatontuecs ¢ 3IIP 3HaKoMsATCS ¢ MPOCTEHIIMMHU METOJaMU BBIYHUCIICHUS
BEPOATHOCTEW B CIYy4YaMHBIX OKCIEPUMEHTAX C PaBHOBO3MOKHBIMM DJIEMEHTaPHBIMU
UCXOJaMH, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJISIOUIMMH CTaBUTh U pelIaTh 0oJiee CIOKHBIC
3a1a4n. B Kypc BXOZAT HaydaJbHBIE NIPEACTABICHUS O CIIyYalHBIX BEJIUYMHAX U UX YHMCIOBBIX
XapaKTEPUCTHUKAX.

Taxxke B paMkax 3TOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO oOywarouuxcsa c¢ 3IIP ¢



MHOKE€CTBAMU M OCHOBHBIMHU ONEpAlMsSIMHU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS MPUMEPHI
MIPUMEHEHUS JJIsl pEUIECHU 3a/1a4, a TaK)Ke UCIIOJIb30BaHUs B APYIMX MAaTEMaTUYECKUX Kypcax
U Y4EOHBIX IIpeIMETax.

MecT0 yueOHOro Kypca B y4eOHOM ILIaHe

B 7-9 kmaccax uzydaercsa Kypc «BepoSTHOCTb M CTAaTUCTUKA», B KOTOPBIA BXOMST
paznensl: «[IpencraBieHre JaHHBIX W ONKCAaTelIbHAs CTATUCTUKAY;, «BeposTHOCTHY;
«2IIeMEHThl KOMOMHATOPUKNY; «BBeeHue B Teopuio rpadosy.

Ha u3ydyeHue naHHoro kypca oTBOAUT | ydeOHBIN Yac B HENENIO B TEYEHHE KaXKIOTO
roja ooy4enus, Bcero 102 yqeOHbIX gaca.

COHEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )

7 KJIIACC

[IpencraBnenne AaHHBIX B BHJE TaOJUIl, AUarpamm, rpagukoB. 3aroJHEHHE TaOJIHII,
YTEHUE U TTOCTPOCHHUE AUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYToBBIX ). UTeHue rpadukon
peanbHBIX MpolreccoB. M3pneuenue mHbopmaluu U3 auarpamm M TaOJUIl, UCIOJIb30BAHKUE U
MHTEpIpEeTalus JaHHBIX.

OnucatenbHasi CTATUCTUKA: cpeiHee apudMeTHyecKoe, MearuaHa, pasmax, HauOoJbIlee u
HavMMeEHbIIIee 3HAUCHUS Ha00pa YUCIIOBBIX TaHHBIX. [I[puMepsl ciiydyaiiHOW U3MEHUYUBOCTH.

Cnyuatinslii 9Kcnepumenm (onvim) u ciyyaunoe coovimue. Beposmuocms u yacmoma.
Ponv manoseposmuvix u npaxmuuecku 00cmogepHvix cobblmuii 8 npupooe u 8 oodwecmse.
Monema u uzpanvhas Kocmb 6 meopuu 8eposmHocmel .

I'pagh, eepwuna, pebpo. Cmenenv eepuwiunvl. Hucio pébep u cymmapHas cmeneHv
sepuiun. Ilpeocmasnenue o ceasnocmu epagha. Llenu u yuxnol. Ilymu 6 epagax. Obx00 epagha
(atinepos nymo). Ilpeocmaesnenue 06 opuenmuposannom epage. Pewenue 3a0ay ¢ nomowvio

epaghos.

8 KUIIACC

[IpencraBienue NaHHBIX B BUE TaOIHII, TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOJMHOXKECTBO. Omnepanuu Hax MHOXECTBAMH:
oObeIMHEHUe, TMepecedeHue, nponoigHeHue. CBoiicTBa omepanuii HaJg MHOXECTBaMU:
MIEPEMECTUTENBHOE, COYETATENIbHOE, pacHpeleIuTeNbHOe, BKIOYeHUs. Mcnons3oBaHue
rpauuecKoro mpeacTaBlIeHNUs] MHOKECTB JJI ONMKUCAHMS PEAIbHBIX MPOLECCOB U SIBICHUM, MpU
pelIeHUH 3a1a4.

Uszmepenue pacceusanusi oaumnvix. Jucnepcusi u cmanoapmHoe OMKIOHEHUE YUCLOBbIX
Habopos. /luazpamma pacceusanusl.

DneMeHTapHble COOBITHS ciy4yaiiHOro omnbiTa. CiydaiiHele coObiTHs. BepositHocTH
coObIT. ONBITEI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. Ciy4yaliHBIN BBIOOD.
CBsi3b MEX]ly MaJOBEPOSITHBIMH M MPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMH B MPHUPO/IE,
oOIIIeCTBE 1 HAyKe.

Hepeso. Cesoticmea Oepesvbes: eOUHCMBEHHOCMb NYMU, CYWeCcmeosanue Gucsayell
BEPUIUHDL, CBA3b MENHCOY HUCIOM BepUlUH U yuciom péoep. llpasuno ymuodcenus. Pewenue
3a0ay ¢ nomowvio 2pagos.

Ilpomusononooxcuvie coovimus. [uaepamma inepa. Obveounenue u nepeceuenue
coovimuil. Hecoemecmuvie codovimus. Dopmyna crodcenus Geposmuocmel. Yciosuas




geposmuocmo.  Ilpasuno  ymmoowcenus.  Hezasucumvlie  coovimus.  [Ipeocmasnenue
IKcnepumenma 8 suoe oepesa. Pewenue 3a0au Ha HaxodxcoeHue 8eposmHoCmel ¢ HOMOWbIO
oepesa CyyaiHo2o dIKChepumeHma, ouazpamm Jiiepa.

9 KUIIACC

[IpencraBienue JaHHBIX B BUAE TaOJMII, TUarpaMm, rpadUuKoB, HHTEPIPETALUS TaHHbIX.
UreHue 1 MOCTPOECHUE TaOIHII, TUarpaMm, rpauKoB M0 peabHbIM JaHHBIM.

[lepectanoBku u Qaxropuan. CodyeTaHuss U 4YUCIO couetaHuud. Tpeyeonvrux Illackans.
Pemenue 3a1a4 ¢ MCOIB30BAHUEM KOMOMHATOPHUKHU.

I'eomempuueckasn seposmuocms. Cayuatinslii 66100p MOYKU U3 Quaypsbl HA NIOCKOCMU,
U3 ompesKa u u3 0yeu OKPyHCHOCHU.

Ucneitanne. Ycmex u Heynaya. Cepus wucnbelTaHuil 10 nepBoro ycmexa. Cepusd
ucnbiTanuii bepuysum. BeposarHocTu coObITHII B cepur UCTIbITaHUN bepHyiu.

CriydaiiHasl BEJIMYMHA U PACHPENCIICHUE BEPOATHOCTEM. MaremaTuyeckoe OXKUIaHUE U
mucriepens. [IpuMepsl MaTeMaTHUECKOTO OXKUIAHUS KAK TEOPETHYECKOTO CPEIHETO 3HAYEHUS
BEJIMYMHBI. MaTeMaTH4ecKoe 0XKUJaHUE U JUCIIEPCHs CIIyYalHOM BEJIMYMHBI «YUCIIO YCIIEXOB B
CEpHUHU UCIIBITaHUN bepHyIum.

[TonsiTue o 3akoHe OonblIUX yucen. M3MepeHue BeposiTHOCTEN ¢ MOMOILBIO YacToT. Poiib
Y 3HAYECHHE 3aKOHA OOJIBIINX YKUCEN B IPUPOJAE U OOLIECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIbI

[IpoBeneHre OLEHKM JOCTUKEHUN IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS YYEOHOIO
MpeAMeTa MPOBOAUTCS B (POpME TEKYLIEro M pyOEKHOrO0 KOHTPOJIA B BHJE: KOHTPOJIbHbBIE
paboThl, CaMOCTOATENbHbIE pPabOThI, 3a4EeThl, MATEMaTUYECKHUE JTUKTAHTBHI, MPAKTUUYECKUE
paboThl, MUCbMEHHBIN OTBET MO MHIUBUAYATbHBIM KapTOUKaM-3aJaHUsIM, TECTUPOBAHUE.

Jns  oOyuwaromuxcss ¢ 3IIP Bo3MOXHO u3MeHEHHE (OPMYIUPOBKH 3aJaHUN Ha
«TIOIIArOBYIO», aJaNTall0 MpeAylaraeMoro oOydaroleMycsi TeCTOBOro (KOHTPOJIBHO-
OLICHOYHOT'0) MaTepHalia: MCIOJb30BaHUE YCTHBIX W MHUCbMEHHBIX MHCTPYKUUN, YIPOILIECHUE
JUIMHHBIX CJIOXHBIX (POPMYJIMPOBOK MHCTPYKIIMM, peIIeHne ¢ ONOpOM Ha ajlrOpUTM, 0Opasell,
MCIOJIb30BaHUE CIPABOYHON MH(POPMAIUH.

I[VNTAHUPYEMBIE PE3VJIbTATEI OCBOEHUA YYEBHOI'O I[TPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNUA

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMsl K OOYYCHHIO MaTeMaTHMKe W IeJICHANPABICHHOW I03HABATEIHHOM
IESITeTbHOCTH;

TIOBBIIIICHUE YPOBHS CBOCH KOMIICTGHTHOCTH 4Yepe3 MPAKTUYCCKYIO JIEATCIIbHOCTD,
TPEOYIOIIYI0 MATEMATUYCCKIX 3HAHHI, B TOM YMCJIC YMEHUE YUUTHCS Y APYTUX JIFOJICH;

CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIlUIO, OBITh TOTOBBIM JCHCTBOBATH B
OTCYTCTBHUE TapaHTH yCIIeXa;

cnocobHocTh obyuatoniuxcs ¢ 3[IP k oco3Hanuio cBOUX AE€PUIMTOB U TPOSBICHHUE
CTPEMIICHUS K UX TPEOJI0ICHHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHUIO, YMEHHE CTABUTH JOCTIKUMBIC TICITH;

YMEHUE pa3inyaTh y4eOHbIE CUTyallud, B KOTOPBIX MOXHO JIGHCTBOBATh
CaMOCTOSITEIIEHO, U CUTYaIluH, TJIe CIEAYEeT BOCIIOIB30BATHCS CIIPABOYHON MH(pOpMaIuen nim
APYTHMHU BCTIOMOTATEIIbHBIME CPEACTBAMH;



CIIOCOOHOCTh TEPEHOCHUTH TMOJYYEHHbIE B XOJ€ OOyuYeHHUs 3HAHHUS B AaKTyaJbHYIO
CUTyaluio (TIpY pelIeHUH JKUTEHCKUX 3a/1a4, TPEOYIOLMX MaTeMaTHYECKUX 3HAaHUN);

CIIOCOOHOCTh ~ OPUEHTHpPOBAaTHCA B  TpeOOBaHUSAX U  NpaBWIaX  MPOBEICHUS
IIPOMEKYTOYHOU U UTOTOBOM aTTECTalUH;

OBJIaJICHHE OCHOBaMU (PMHAHCOBOM TPaMOTHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

Ognadenue ynugepcaipHolmu yueOHbIMU NOZHAGAMEIbHBIMU OCUCHEUAMU:

YCTaHaBIMBAaTh IPUYUHHO-CIECICTBEHHBIC CBA3M B XOJAEC YCBOCHHUS MaTEMaTU4YECKOTO
Marepuana,

BBISIBJISITH IE(QUIIUT NaHHBIX, HEOOXOAMMBIX JUIS PEIICHUS MTOCTABICHHOM 3a/1a4H;

C MOMOIIBIO YUUTENsI BBIOUPATh CIOCO0 pelieHus] MaTeMaTHUeCKON 3a1auu (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEILICHUS );

IPUMEHATh U TPEOOPa30BbIBATh 3HAKU M CHMBOJIBI B XOJI€ PEIICHHUS MAaTeMaTHYECKUX
3a1ad4;

yCTaHaBJIMBATh UCKOMOE U JJAHHOE IIPU PELIEHUN MaTeMaTHYECKON 3a/1a4u;

NOHMMAaTh W UHTEPIPETUPOBaTh MH(POpPMALMIO Ppa3IMYHBIX BUAOB U GopM
IIPE/ICTABIICHHS;

WUTIOCTPUPOBATh pelaeMble 3a7aun rpa)udecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

NOHMMAaTh M HCIOJB30BaTh MAaTEMAaTUYECKUE CPEACTBA HarisgHOCTH (rpadukw,
JUarpaMMbl, TaOJIUIbI, CXEMBI U JIP.) JUIsl WILTIOCTPALMU, HHTEPIIPETAlUU, apryMEHTAIUH.

Ognaodenue ynueepcanbHoiMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCH EUAMU:

OpraHU30BbIBaTh y4€OHOE COTPYJIHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTENIEM U
CBEPCTHUKAMH B MPOLECCE PELICHUS 3a/1ay;

B3aMMOJIEUCTBOBATh U HAXOAUTH OOLIME CIOCOOBI padO0ThI; padOTaTh B TPyNIE: HAXOIUTh
oOliee pemieHre W paspemarb KOH(MIUMKTHL Ha OCHOBE COIVIACOBAHMSI TO3MIMN U y4éTa
MHTEPECOB; CIylWaTh MNapTHEpA; (OPMYIUMpPOBaTh, APryMEHTHUPOBATh M OTCTaWBaThb CBOE
MHEHUE;

IPOrHO3UPOBAaTh BO3HUKHOBEHHE KOH(IMKTOB MPU HAJUYMU Pa3HbIX TOYEK 3PEHUS U
pa3periaTh KOHQJIUKTBI HA OCHOBE y4€Ta HHTEPECOB U MO3ULUHN BCEX YUaCTHUKOB;

apryMEHTUPOBATh CBOKO IMO3HUILHMI0 U KOOPJAWHHUPOBATh €€ € MO3UUUSMU NAapTHEPOB B
COTPYJHHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM I€ATEIbHOCTH;

BBIMIOJHATH CBOIO 4YacTh pabOThl, JOCTUTaTh KaueCTBEHHOTO pe3yibTara U
KOOPJIMHUPOBATh CBOM JICUCTBUS C APYTUMHU YJI€HAMU KOMaH/bL;

OLICHMBATh Kauy€CTBO CBOETO BKJIaJa B OOLIUI IPOTYKT.

Ognaodenue ynugepcanpHblmu yUeOHBIMU PEZYIAMUCHBIMU OCUICIEUAMU:

CTaBUTh 1€IH, BBIOUpPATh M CO3[AaBATh AJNTOPUTMBI JUIsl pEUIEHUs y4eOHBIX
MaTeMaTUYeCKHUX MPo0em;

IUIAHUPOBATh M OCYLIECTBISATh JI€ATENIbHOCTh, HAIPaBJICHHYI0 Ha pelleHue 3aaad
HCCIIEI0BATENBCKOIO XapaKkTepa.

dbopMynupoBaTh W yAEp>KMBaTh  Y4eOHyIO  3ajady, COCTaBIsATh IJIaH U
MOCJICOBATEILHOCTD JICUCTBUI;

OCYILIECTBISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOANMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATH MPOLIECC U PE3ybTaT yueOHOW MaTEMaTHUECKOM 1eATeIbHOCTH;

aJIeKBaTHO OIICHUBATh MPABUJIBHOCTh WJIM OIIMOOYHOCTH BHITIOJHEHHs Yy4eOHOH 3amauu,
e€ 0OBEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIICHUS;



clin4yaTh Ccrmoco0 JEHCTBUSL M €ro pe3yjibTaT C 3aJaHHBIM JTAaJlOHOM C IIEJIbIO
OoOHapyKeHHsI OTKJIOHEHUH M OTJIIMYUI OT 3TAJIOHA.

IpeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IPU PELLICHUH Y4eOHOH 3a1auu;

NOHMMATh MPUYMHBI, MO KOTOPbIM HE OBbUI JIOCTUTHYT TpeOyeMblil pe3ynbTar
JESITEIbHOCTH, ONPEEIIATh IO3UTUBHBIE U3MEHEHUS U HalpaBJICHUs, TPEOYIOIUE AalbHENIIeN
paboTHI;

PEryIupoBaTh CIIOCOO BBIPAXKEHUS SMOLIMH.

INPEIMETHBIE PE3YJIBTATBI

Pe3ynpTaTel ocBOeHMsT yuyeOHoro mnpeamera «Marematuka (BKJIOYas —anureopy,
TrE€OMETPHUIO, BEPOSITHOCTh W CTaTHCTUKY)», paclpeielicHHble MO ToAaM OOydYeHHs,
dbopMynupyloTCS TO NPUHIUIY J00aBIEHUS HOBBIX pPE3yNbTaTOB OT ToAa K Toay, yxkKe
Ha3BaHHBIE B MPEABIAYIIMX roAax MO3WLMUHU, KaK MPABHIIO, JOCIOBHO HE IMOBTOPSIOTCS, HO
YUHUTBIBAIOTCS (pe3yibTaThl OYEPEAHOTO0 ToOJia MO YMOJYaHUIO BKIIOYAIOT pE3yJbTaThl
MpeAbIAYIIUX JIET).

IUDIAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATEI OCBOEHUS PABOYEN

[TPOIT'PAMMBI KYPCA «MATEMATHUKA» (ITO 'OAAM OBYYEHIMA)

OcBoenue yuebHOro Kypca «MaTtemaTnka» B 5—6 KjlaccaXx OCHOBHOHM IIKOJIBI JOJKHO
o0OecneunBaTh JOCTHKEHHUE CIAEAYIOUINX MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

5 KUIIACC

Yucna u éviuucnenun

OpueHTHpOBaTbCS B MOHATUSAX M ONEpUpPOBaTh Ha 0a30BOM YPOBHE TEPMHUHAMHU,
CBA3aHHBIMH C HATYPAJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATH HATYpaJbHbIE YMCIA, CPABHUBATH B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIE APOOH, AECITUIHBIEC JPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJUHATHOW (YHMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €
YHCJIOM Y U300pa)kaTh HATypaJbHbIE YHCIIa TOUKAMHU Ha KOOPAUHATHON (YMCIIOBOM) MPSIMOM.

BoimonuaTe apudmMernyeckue NeUCTBUS C HATYPAJIbHBIMU YHCIIAMHU, C OOBIKHOBEHHBIMU
ApOOSIMH B MPOCTEUIINX CITydasiX.

BbINOMHATH NPOBEPKY, MPUKUIKY PE3YIIbTATA BHIUUCICHU.

OKpyIJISITh HATYpaJIbHBIE YHCIIA.

Pewienue mexcmoguvix 3adau

PemmaTh TekCcTOBBIE 33/1a4K apU(PMETHUECKUM CIIOCOOOM U C IIOMOIIbIO OPTaHU30BAHHOTO
KOHEYHOTO Tepedopa BceX BO3MOXKHBIX BAPUAHTOB (NP HEOOXOAMMOCTU C HaNpaBIISIIOLIEH
MTOMOIIIBIO).

Pemate 3amauM, cojepKalliue 3aBUCUMOCTH, CBSA3BIBAIOUIUE BEJIUYUHBI: CKOPOCTD,
BpEMs, pacCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOMMOCTh (IIpU HEOOXOJUMOCTH C MCIIOJIb30BAaHUEM
CIIpaBOYHOM MHGOPMALIIH).

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBbI, TAOJIUIbI, 0003HAUYCHMSI IPU PEIICHUH 3a/au.

[Tosib30BaThCs OCHOBHBIMHM €IMHUIIAMH W3MEPEHUS: LIEHbI, MacChl; PACCTOSHUSA, BPEMEHH,
CKOpPOCTH; BBIpa)KaTh OJHU €IMHUIIBI BETUYMHBI uyepe3 Ipyrue (mpu HeoOXOJUMOCTH C OMOPOH
Ha CIIPaBOYHYIO MH(POPMAITHIO).

W3Bnekats uHPOpMAIMIO, MPEACTABICHHYI0 B TaOiuIlEe, Ha CTOJIOYATOW IMarpaMmme,
MHTEPIPETUPOBATH IPEICTABIICHHBIE JAHHbIE, UCIIOJIb30BAaTh JAHHbBIE IIPU PELICHUU 3a/a4.

Haznaonaa zeomempusn

[Tonp30BaTbCA TE€OMETPUUECKMMH MOHSATUAMH: TOYKA, NOpsiMas, OTPE30K, Jyd, YIOJl,



MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTH MpUMEpbl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (HOpMY H3yUEHHBIX
reOMETPUUYECKUX QUryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, P HEOOXOAUMOCTH 110 BU3YaJIbHOM ONOpPE, CBA3aHHYIO
C yIJIaMU: BEpIIMHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, AUATOHAIIb; C
OKPY>KHOCTBIO: pajinyc, TUaMeTp, LIEHTP.

N300paxaTh HM3yyeHHBbIE TIe€OMETpUUECKHE (UIypbl Ha HEIMHOBAHHOM M KJIETYaTOH
Oymare ¢ HOMOUIbIO LIUPKYJISl U TMHEHKY (TI0CJIE COBMECTHOI'O aHAJIN3A).

HaxoauThs IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KHU 3aIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOT'O pajuyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH MW YIJOB NPSIMOYIOJbHUKA, KBajgpara sl UX
MOCTPOEHUS1, BBIYMCIICHUS IUIOIIAIN U IEPUMETPA.

BbluucisaTs nepuMeTp U Iomaab KBajapara, NpMOyTOJIbHUKA, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHUCJE QPUTYp, H300paXKEHHBIX HA KJIETYaTON Oymare.

[Tonb30BaThCA OCHOBHBIMH METPHUYECKUMH E€JIMHULIAMH W3MEPEHHUs JUIMHBI, IUIOIIAJIN;
BBIpaKaTh OJHHU €IMHUIBI BEIUYMHBI uyepe3 Apyrue (mpu HEoOXOAUMOCTH C OMOpOil Ha
CIPaBOYHYIO HH(OPMALIHIO).

Pacno3naBaTe napajuienenunesn, KyO, MCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo
rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS Napaljiesienuneaa, Kyoa.

Bbruncnsate 00bEM KyOa, mapajuiesienunena mno 3aJaHHbIM U3MEpPEHHsIM (C OMOpod Ha
QJITOPUTM YUEOHBIX JEHCTBHIT), TOJIB30BAaTHCS €AMHULIAMU U3MEPEHHS 00bEMA.

PemaTte HeclloKHBIE 33J]a4l HA U3MEPEHUE F€OMETPUYECKHX BEIMYHUH B MPAKTHYECKUX
CUTyalusx (Ipy HEOOXOJMMOCTH C BU3YyaIbHOU ONOPOH).

6 KIIACC

Yucna u evtuucnenusn

OpueHTHpOBaTbCS B MOHATUSIX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE TEPMHUHAMHU,
CBA3aHHBIMM C PA3JIMYHBIMU BUJAMH YHUCEN U CIIOCOOAMM UX 3alUCH, MEPEXOIUTh (E€CIu 3TO
BO3MOYKHO) OT OJTHOM (hOpMBI 3aMKUCH YUCHA K APYTOH.

CpaBHUBaTh M YHOPSAAOUYMBATH II€JIble YHUCIIA, OOBIKHOBEHHBIE M JIECATUYHBIE ApPOOH,
CpPaBHMBATh YUCJIA OJTHOTO U PAa3HBIX 3HAKOB.

BomonusaTe apupmeTHueckue JACMCTBHS C HATypajJbHBIMA M LEJIBIMH YHUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUUHBIMH IPOOSMH, MOJTOKUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIIAMHU.

BbIYMCHIATE 3HAYEHUS YHCIOBBIX BBIPAKEHHM, BBINOJHATh MPUKHIKY W OLIEHKY
pe3ynbTaTa BBIUMCIEHUMN; BBIMOJHATh MPEOOpPa30OBaHUSI YHMCIIOBBIX BBIPAKEHUN Ha OCHOBE
CBOMCTB apu(METUUECKUX JACHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPAMOM C COOTBETCTBYIOIIMM €M YHUCIOM U
M300pakaTh yuciaa TOYKAMU Ha KOOPJIMHATHOM MPsIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMHU 3TOM TOUKHU.

OKpyrasTh LeNble YKCla U JAeCSITUUHbIE Opobu (1o olpasily), HaXOAUTh MPUOJIMKEHUS
quced.

Yucnoevie u OyKeeHHbIE GLIPAIICCHUA

OpueHTHpOBaTbCSI B MOHATHUSIX M ONEpUpPOBAaTH Ha 0a30BOM YypOBHE TEPMHHAMM,
CBSI3aHHBIMU C 3aIIMCBHIO CTEMIEHU YKCIIa, HAXOAUTh KBAApaT U KyO 4ncia, BBIYUCIATh 3HAUCHUS
IIPOCTENIINX YHUCIIOBBIX BBIPAKEHUM, CONEPIKAILNX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JIEIMMOCTH (MpU HEOOXOJUMOCTH C OMOPOW Ha ajIrOpuUTM
IpaBuia), pacKaaJbplBaTh HATYpPaIbHbIE YUCIA HA IPOCTHIE MHOXKHUTEIIN.

Tonvzoeamvcs macuimabom, COCTABIIATH MPOTIOPLUU U OTHOILICHUS.



Hcnonp3oBath OyKBBl Jis OOO3HAYEHHs] YWCEN TMPH 3alUCH  MaTeMaTU4YEeCKHX
BBIPKEHUH, HAXOAUTh 3HAUCHUS OYKBEHHBIX BBIPAKEHUH, OCYLIECTBIAS HEOOXOIUMBIE
MOJICTAaHOBKH U MpeoOpa3oBaHus (C ONOPOH Ha AITOPUTM YUYEOHBIX JIEHCTBUIA).

HaxoauTpe HEW3BECTHBI KOMIIOHEHT PAaBEHCTBA.

Pewienue mexcmoewix 3a0au

PemaTe MHOroIIaroBple TEKCTOBBIE 33/layd apu(PMETHUUECKUM CITIOCOOOM C OMOpOoW Ha
BOIIPOCHBIN TUIaH.

Pemlate mnpocreiimue 3anadd, CBA3aHHBIE C OTHOILIEHHEM, MPONOPLHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; PEIllaTh TPU OCHOBHBIE 337]a41 Ha TPOOU U MPOLEHTHI.

Pemate 3amaum, colep)Kallde 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIMYMHBI: CKOPOCTH,
BpeMsi, PacCcTOSIHUE, 1LI€HA, KOJUYECTBO, CTOMMOCTh; MPOU3BOAMTEIHHOCTb, BpeMs, 00BbEMa
paboThl, HCHOJB3Yd apU(PMETUUYECKUE JIEUCTBHS, OLIEHKY, NPUKUAKY; I[OJIb30BATHCA
eMHHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJTUYMH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS M0 YCIOBHIO 33/1a4M MIOCJIE COBMECTHOTO aHAIM3a.

W3BnekaTe MHPOPMALIMIO, MPEACTABICHHYIO B TaOJIMLAX, HAa JIMHEWHOW, CTOJ0YATON
WIM KPYrOBOW JaMarpaMMmax, WHTEPIPETHPOBATh NPEICTABICHHBIE JAHHBIEC, HCIIOIb30BaTh
JAHHBIE IIPU PEIICHNUH 3a/1a4.

[TpencraBiasTs UHPOPMALIHIO C TOMOLIBIO TAOJIUL, TUHEHHON U CTONIOYATON UarpaMM.

Haznaonasa zeomempus

[TpuBoaUTH mpUMEpbl OOBEKTOB OKPYKAIOLIEr0 MHUpPA, MMEIOIUX (OpMYy H3yUEHHBIX
reOMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IpUMEPHl PaBHBIX U CUMMETPHUYHBIX
duryp.

N300paxkatb € MOMOIIbIO LMPKYJS, JUHEWKH, TPAHCIOPTHUPA HA HEJIMHOBAHHOW U
KJeTyaTo Oymare H3y4YeHHbIE IUIOCKME TeOMEeTpUuyYecKre QUrypel M KOH(UTrypauuu,
CUMMETPUYHbIE (PUTYPBI.

HNMeTh npeAcTaBieHUE O FTEOMETPUYECKHUX MOHATHUSAX: PABEHCTBO (PUTYP, CAMMETPHS, OCh
CUMMETPHH, LICHTP CUMMETPUHU.

HaxonuTe BeIWYUHBI YIJIOB M3MEPEHUEM C IMOMOILIBIO TPAHCIOPTHPA, CTPOUTH YTJIbI
3aJaHHOW BEJIMYMHBI, T[0JIb30BaThbCS IPU PELICHUWM 334a4d TpagyCHOM MEpPOU YIJIOB;
pacrno3HaBaTh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIION YTJIBL.

BbluuCiATh AJIMHY JOMAaHOMW, MEPUMETP MHOTOYTOJIBHHMKA, IMOJIb30BATHCA EIUHULIAMU
W3MEPEHHUS ITTMHBI, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS ITIMHBI YEPE3 APYTHE.

Haxonutp, ucronb3yst 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXY ABYMsI TOUKAMH,
OT TOYKHM JI0 IIPSAIMOM, JUIMHY ITyTH HA KBAaJIPATHOM CETKE.

Boruncnats miomanas (Guryp, COCTaBIEHHBIX M3 MPSAMOYTOJIbHUKOB, MCIOJIb30BaTh
pa3OueHre Ha MPSMOYTOJIbHUKH, Ha paBHbIe (DUTYpBI, JTOCTpaMBaHUE A0 MPSMOYTOJIbHUKA;
MOJIb30BAaThCS OCHOBHBIMM E€IWHULAMHU HW3MEPEHMs IUIOIIAJM; BbIPAXAaTh OIHU €IUHUIIBI
M3MEpPEHUs IJIOIAau uepe3 Apyrue (Ipu HEOOXOJUMOCTH C ONOpPOM Ha CHPABOYHYIO
nH(popMaIuio).

Pacnio3naBaTh Ha MOJIENSAX U U300paKEHUAX MUPAMUTY, KOHYC, HUIMHAP, UCTIOIb30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHKE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aTO Oymare NpsMOYTOJIbHBIN Mapaienenumnes.

Boerancnsate 00bEM NpsSMOYTOJIBHOTO Mapaiesenumneaa, Kyoa, moiap30BaThCsl OCHOBHBIMU
€IMHULIAMU U3MEpEeHHs 00bEMa; BBIPAXKaTh OJJHU €IMHUIBI U3MEpPEHUs 00bEMa uepes Ipyrue (¢
OTIOPOH Ha CTIPAaBOYHYI0 HH(POPMAIIHUIO).

PemaTe HeclloKHbIE 3a]a4l Ha HAXO0XKJACHHE F€OMETPUUYECKHUX BEJIMYMH B MPAKTHUYECKUX
cuTyanusx (Ipu HeOOXOUMOCTH C BU3YAITHHOU OTIOPOHA).



[UIAHUPYEMBIE TIPEAMETHBIE PE3VJBTATBI OCBOEHUSI PABOYEH

[TPOTPAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUEHUA)

OcBoenue yudeOHOTO Kypca «Auredpa» Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
JOJIKHO 00ECIIeUMBaTh JOCTUKEHHUE CIEYIONIUX MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB:

7 KIIACC

Yucna u eviuucnenusn

BbinonHATh, coderass YCTHbIE M NHUCbMEHHBIE NPHUEMBI, apUPMETHUECKUE JEUCTBUS C
palMOHAIBHBIMUA YUCIIAMM.

HaxoauTh 3HaueHUsT YHCIOBBIX BBIPAKCHMIA; MPUMEHITh pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBl BBIYMCIICHHS] 3HAYEHUI JPOOHBIX BBIPAKEHUH, COAEPKAUMX OOBIKHOBEHHBIE H
JECSITUYHBIE TPOOH.

[lepexomutb OT OAHON (QOpPMBI 3alTUCH YUCEN K ApYyrou (mpeoOpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUUHYIO Ipo0b). CpaBHUBATh M YIIOPSI0YMBATh
paluMOHAJIBHBIC YUCIIA.

OKpyrasTh yncIa.

BBINTONHATE IPUKKUIKY U OLEHKY PE3yJIbTaTa BBIYMCIICHUN, OLICHKY 3HAYEHUH YHMCIIOBBIX
BBIPAKCHUM.

BbINONMHATE NEHWCTBUS CO CTENEHSIMU C HaTypalbHBIMU IMOKa3aTelsiMU (C Omopoil Ha
CIPaBOYHYIO HH(OPMALIHIO).

[IpuMeHsATh MPU3HAKHU IETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX YHACE].

Pemarps npocrelinvie NpakTUKO-OPUEHTUPOBAHHBIE 33j[aud, CBSA3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTHIO BEJIMYMH, [POLIEHTAMHU; HWHTEPIPETUPOBATH PE3YJIbTAThI
pelieHusl 3aJa4 ¢ y4€TOM OIrpaHUYEHMI, CBS3aHHBIX CO CBOICTBAMU pPacCcMaTpPUBAEMBbIX
00OBEKTOB.

Anzebpauueckue evipasriceHus

OpueHTHpOBAaTbCS B MOHATHUSIX W ONEpUpPOBaTH Ha 0A30BOM YPOBHE alireOpanyecKou
TEPMHUHOJIOTUEN U CUMBOJIUKOMU.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUH MPU 33JaHHBIX 3HAUCHUSAX TEPEMEHHBIX.

BoimonHsaTe npeoOpazoBaHus 1EI0ro BEIPAKEHUSI B MHOTOWJIEH IIPUBEIEHUEM TTOI0OOHBIX
clIaraeMbIX, paCKphITHEM CKOOOK.

BBINIONIHATE  YMHOKEHUE OJHOWIEHA HAa MHOTOWIEH W MHOIOYJIEHAa Ha MHOIOYJIEH,
NpPUMEHATh (POpPMYyJbl KBajapaTa CyMMbl M KBajpaTa pPa3HOCTH (C OMOpPOW Ha CHPaBOYHYIO
nH(popMaIuio).

OcCylIeCTBIIATh Pa3IOKEHUE MHOTOUYJICHOB HAa MHOXHUTEIHM C MOMOILBIO BBIHECEHHUS 3a
CKOOKHM OOLIEro MHOXKHWTEJNSI, TPYNIUPOBKHU CJIaraéMbIX, MpUMEHEHUs1 (POpMysn COKpalEHHOro
YMHOKEHHUS (C OTOPOoi Ha CIIPaBOYHYIO MH(POPMAITHIO).

[IpumensaTh npeoOpa3oBaHWs MHOTOWIEHOB /IS pEIICHUsS pa3IuyHbIX 3a7ad U3
MaTE€MAaTUKHU, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU MTOKA3aTEeNIMU 1J1s1 TPeoOpa30BaHUs
BBIPKEHH (C OTIOPOI Ha CIPABOYHYIO HHGOPMAIIHIO).

Ypaeuenus u nepagencmea

Pemats nuHelHbIE YpaBHEHUS C OJHOM IEPEMEHHOM, NMPUMEHSS NpPaBUja Mepexona OT
UCXOJTHOTO YpaBHEHUS K PaBHOCWIBHOMY eMy. lIpoBepsATh, SBISETCS 1M YHUCIO KOPHEM
YpaBHEHUS.

Hmeth npeacraBienue o rpaduyecKux METOJax MpH PEIICHUH JIMHEHHBIX YpaBHEHUH U
UX CHUCTEM.



[TogOupaTe TpuUMEpHI Map YHUCEN, SBISIIONIUXCS PEIICHUEeM JIMHEWHOTO YPaBHEHUS C
JIBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JHMHEHMHOrO YpaBHEHHS C JIByMs
NEepPEeMEHHBIMHU; MOJB3YSACh TPAPUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

PemaTte cuctembl ABYX JMHEWHBIX YpaBHEHHUM C JBYMs MEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku (C ONMOpoi Ha ANTOPUTM YUEOHBIX ACHCTBHI).

CocraBnsTh (1ociie COBMECTHOTO aHaM3a) U PElIaTh JIMHEWHOE YPAaBHEHUE WIIU CUCTEMY
JUHENHBIX YPAaBHEHUI IO YCIOBHUIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy MOJIyYEeHHbBIN pe3yJbTar.

Koopounamot u cpagpuxku. @ynkyuu

N300pakath Ha KOOPAWHATHOM TPSIMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTpPE3KH, HHTEpBajbl; 3alHChIBATh YHCIOBBIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATaM; CTPOUTH
rpaduky JIMHEHHBIX QyHKIHA. CTpouTh rpaduk ¢pyHkmuu Y = KX + b.

OnuceiBaTh ¢ TMOMOIIBI0 (DYHKIIMM W3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYUHAMH (TI0
QITOPUTMY Y4€OHBIX AEHCTBUI): CKOPOCTh, BPEMS, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOJUTENIHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU 10 3HAUCHUIO €€ apryMeHTa.

[TonnmaTte rpaduueckuii cnocod Mpe/cTaBieHrs U aHalu3a UHPOpMaIlMU; U3BJIEKATh U
MHTEPHPETUPOBATH UHMOPMAIINIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KIIACC

Yucna u evtuucnenusn

Hcnonp30BaTh HayalbHBIE NPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YUCEN IS
CpaBHEHUS, OKPYIJIEHUS W BBIYMCICHHUI; M300pa)kaTh IEHCTBUTEIbHBIE YMCIA TOYKAMHU Ha
KOOPAWUHATHOM ITPSMOM.

[IpumeHsATh TOHSTHE apU(PMETUYECKOIO KBAAPATHOTO KOPHS; HAXOJIUTh KBAJpaTHBIC
KOPHM, UCHOJB3ysl TMpPU HEOOXOAMMOCTH  KaJIbKYJSATOP;  BBINOJHATH  MPOCTEHIINE
npeoOpa3oBaHus BEIPAXKECHUH, COAEPKAIUX KBApaTHbIe KOPHH, UCTIOIL3Ysl CBOMCTBA KOPHEH.

Hcnonp30Barh 3anucy OOJBUIMX W MajbIX YHMCET C MOMOIIbIO JAECSITUYHBIX ApoOed u
crenenel yucina 10.

Anzebpauueckue eviparcenus

[IpuMeHATh TMOHSATHE CTENEHU C LEJIbIM I[OKa3aTeJeM, BBIIOJIHATh MpeoOpazoBaHUs
BBIPOKEHUM, COAEpKAIIUX CTENEHH C LIeJIbIM ToKa3zareneM (C MCIOJIb30BaHUEM CIPaBOYHOMN
uHpopmanun).

BbINONHATE HECIIOKHBIE TOXKJIECTBEHHbIE MPEOOPA30BaHUsI PALIMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOUJIEHAMH U alre0pandyecKuMu Apo0osiMu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUM [Isl pELIEHUS Ppa3IM4YHbIX 3aJad U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypaeuenus u nepagencmea

Pemate nuHEiHbIE, KBaApaTHbIE YpPaBHEHHS (C HCIOJIb30BAHHEM CIPABOYHOM
uH(pOpMallMK) U paloHalIbHbIE YPaBHEHUS, CBOJSIINECS K HUM, CUCTEMBI JIBYX YpPaBHEHHI C
JIBYMsI IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUN U CUCTEM YPaBHEHHW, B TOM YHUCJIE C
NpUMEHEHHEM TrpaduuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, MMEET JIM YPaBHEHHE WIH
CUCTEMA YpaBHEHHUI pELIEHUs, €ClIM HMEET, TO CKOJbKO, M Ip.) C ONOpPOl Ha alIroputM



y4eOHBIX JICHCTBHM.

[lepexonuTe OT cioBecHON (OPMYIUPOBKU 3ajaud K €€ anredpanyeckoil Mojenu ¢
IOMOIIBIO COCTaBJIECHUS YPAaBHEHMs WM CHUCTEMBI YpPaBHEHWH, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ynbTar.

[IpuMeHATh CBOMCTBA YHWCJIOBBIX HEPABEHCTB JUIsI CPAaBHEHMS, OLICHKH; pEIIaTh
JUHEMHbIE HEPAaBEHCTBA C OJHOW NIEPEMEHHOM M UX CUCTEMBI; JaBaTh TIpapUUecKyro
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu

OmnepupoBarb Ha 0a30BOM YpOBHE (DYHKLUHMOHAJIbHBIE MOHATHS U S3bIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYECHHs); ONpPEAEATh 3HaueHuEe (PyHKUIMHU MO 3HAYEHUIO apTyMEHTAa,
OTIpeeIIATh CBOMCTBA (PyHKIIMHU 1O €€ TpaduKy.

. 2 3 k.

Crpouth rpaduku dieMeHTapHbIX (QyHKIMA Buma , Y = X, Y = X, ¥y = +/x , Y= o
ONUCHIBaTh CBOWMCTBAa YMCIOBOM (yHkiuu 1o e rpaduky (mpu HEOOXOIUMOCTH C
HaIPaBIISIONIEH TOMOIIBIO).

9 KUIACC

Yucna u éviuucnenus

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BrinonHsaTh apudmMeTnyeckue AUCTBUS C PAllMOHATLHBIMU YUCIIAMH, COUY€Tast yCTHHIC U
MMUCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIEHUS C UPPALMOHAIbHBIMU YHCIAMH.

Haxonuts 3HaY€HHS CTENEHEN C LIEIBIMU MMOKA3aTEAMU U KOPHEW; BBIYUCIISITh 3HAYCHUS
YU CJIOBBIX BBIPAKCHUMU.

OKpyriaTh JEUCTBUTEIbHBIE YHUCIA, BBINOIHATH MPUKUJIKY PE3yJIbTaTa BBIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAKCHUM.

Ypasnenua u nepasencmea

Pemrare 5MHENHBIE W KBaApATHbIE YPABHEHUS, YPABHEHHMS, CBOIAIIMECS K HUM,
MpocTeiIre JpOOHO-pallMOHAIBHBIE YPABHEHHSL.

Pemarte nmpocrenmme CUCTEMBI IBYX JIMHEMHBIX YPaBHEHUW C JABYMs NEPEMEHHBIMH U
CUCTEMBl JIByX YpPaBHEHUN, B KOTOPBIX OJHO YpaBHEHHE HE SBISAETCS JMHEHHBIM (110
BHU3yaJIbHOM orope).

Pemate mpocreiiiie TEKCTOBBIC 3a7a4yd aIreOpanvyeckKuM CIOCOOOM C TMOMOIIBIO
COCTAaBJIEHUS YPABHECHUS WJIA CUCTEMBI JIByX YPABHEHUM C ABYMsI IIEPEMEHHBIMU.

[IpoBOANUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
MPUMEHEHUEM TpadUyecKuX TMpeCTaBIeHU (yCTaHAaBIMBaTh, WMEET JIM YypaBHEHHUE WIH
CHUCTEeMa YpaBHEHUH peIIeHus, €ClId UMEET, TO CKOJIbKO, U TIp.).

Pemiate suHelHbIE HEpPaBEHCTBA, KBaJlpaTHBIE HEPABEHCTBA, H300pakaTh peIIeHUE
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCJIOBOM MPSMOM,
3aIIACBIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

Dynkyuu

PacnoznaBath QyHKIMM M3y4eHHBIX BHIIOB. [I0Ka3pIBaTh CXEMATUYECKHA PACIIONIOKEHUE
Ha KOOPAMHATHOM MIocKoCTH rpadukoB dyHKumil Buga: Y = kx, y =kx + b, , y = ax® + bx +c, y

3 k o o
=X,y =+x, ¥y = © B 3aBHCHMOCTH OT 3HAYCHUU KO3 UIIUEHTOB; OMHUCHIBAThH CBOWCTBA

GyHKITUH.
CTpouTh M M300pakaTh CXEMaTUYECKH TpapuKd KBaAPaTHUHBIX (YHKIUH, OMUCHIBATH



CBOMCTBA KBaAPATUUHBIX (PYHKLIUN TIO UX rpauKam.

Pacno3naBate KBajgpaTthyHyro (yHKUHIO 10 (QopMmyJae, MNPUBOAUTH MPUMEPHI
KBaJ[PaTUYHBIX (QYHKUIUN U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

Apupmemuueckan u ceomempuueckas npozpeccuu

Pacrnio3HaBaTth apu(pMeTHUECKYI0 U TEOMETPUUECKYIO IMPOTPECCHH MPH PA3HBIX CIIOCOOax
3aJJaHHUA.

BBIMONMHATE BBIUUCIIEHUS C HCIOJB30BaHHEM (hopMyl N-ro wieHa apupMETHYECKOU U
reOMETPUYECKO Mporpeccuid, CyMMmbl MEpPBBIX N UiIeHOB (C OMOpOW Ha CHPaBOYHYIO
uH}opMaIuio).

Pemmars 3amaum, cBSI3aHHBIC C YUCIOBBIMH MOCJIEIOBATEILHOCTAMH, B TOM YHUCIIE 3a/1a4H
U3 peajbHOM KU3HU (C UCTIOIb30BAHUEM KAIBKYJISTOPA, IU(PPOBBIX TEXHOIOTHUH).

[IJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEM

[TPOTPAMMBI KYPCA «'EOMETPU S (ITO TOJAM OBYUYEHIA)

OcBoenne yueOHOTO Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOJIKHO 00ECTIEUMBATh JTOCTUKEHHUE CIIEIYIONIUX MPEIMETHBIX 00pa30BaTebHBIX PE3YyIbTaTOB:

7 KJIACC

Pacno3naBaTh M3y4eHHBIE TEOMETPHYECKHE (QUTYPBI, OINpEeAeisITh HX B3aUMHOE
PacIlOJIOKEHUE, M300pakaTh TreoOMeTpUUYECKUEe (UTYpHI; BBINOJIHATh YEPTEKHU IO YCIOBHIO
3agaun. M3mMepATh JIMHEWHBIC W YIJIOBBIE BEJIMYMHBI. PemaTh 3aauyd HAa BBIYMCIICHUE JJIMH
OTPE3KOB U BEJINYHH YTJIOB.

Jenate TpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIIMUUH MPEIMETOB B PEabHOM JKU3HU,
pa3MepoB MPUPOHBIX O0BEKTOB. Paznnuarh pa3Mepbl 3TUX 00BEKTOB MO MOPSIKY BEJIMUUHBI.

CtpouTh 4epTekHU K TEOMETPUUYECKUM 3ajia4yaM (C UCIOIb30BaHUEM CMBICIOBOM OMOPHI:
HaBOJISIIIIME BOTIPOCHI U/WJIN aliTOPUTMa YU4EOHBIX IEUCTBUN).

[Tonp30BaThCd NpPU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, HCMOJIb30BaTh MNPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBoauTh NOKA3aTEIBCTBA HECIOXKHBIX TEOMETPUUECKUX TEOPEM.

[Tosb30BaThCs MpPU3HAKAMHU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEIWaHbl, TPOBEAEHHOM K THUIOTEHY3€ MNPSMOYIrOJbHOTO TPEYroJbHUKA, B PEUICHUU
rCOMETPUYCCKHX 3a7ad (C HMCIOJb30BAaHHEM 3PUTEIBHOM HAIJISIHOCTH W/WIXW BepOalbHOM
OTIOPHI).

Onpenensaty mapaieIbHOCTh MPSMBIX C MTOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTe NapaaieabHOCTh MPSIMBIX C MMOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOM IIPSIMOM 10 TOYEK APYTrOU MPSIMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BBIUMCICHUS M HAaXOAUTh YHCIOBbIE M OYKBEHHBIC 3HAYEHUS YIJOB B
F€OMETPUYECKUX  3aJlayaX C HCHOJIb30BAHUEM CYMMbI YIJIOB  TPEYrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpPa30BaHHBIX NPH TEPECEUECHUM ABYX MapasijiebHBIX
MPAMBIX CEKYILEH. Pemars npakTuyeckue 3a1aui Ha HaXOKJI€HUE YIJIOB.

HNmeTh npencTaBieHUEe 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpPOBaTh OMPEIACICHUS OKPYKHOCTH U KPYra, XOpJbl U AUAMETpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTh 3TU CBOKWCTBA MPH PEIICHUHN 3a/1a4.

OpueHTUpPOBATHCS B MOHSTHUSX: OMHCAHHAS OKOJO TPEYTrOJbHUKA OKPY>KHOCTb, LEHTP
OMHCaHHOU OKpYyXHOCTH. OneprupoBaTh Ha 0a30BOM ypOBHE (haKTaMH O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYroJIbHUKA IMEPECEKAlOTC B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPHEHINKYJIISPBI K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.



OpueHTUpOBaTbCA B TMOHATUAX U ONEPUPOBATH Ha 0Aa30BOM YpOBHE: KacaTelbHas K
OKPYXXHOCTH, TE€OpeMa O MNEPIEeHIUKYISIPHOCTH KacaTeIbHOM W paauyca, MPOBEAEHHOTO K
TOYKE KacaHMUs.

HNmeThb mpencTaBieHUEe O MPOCTEHIIMX TeOMETPUUECKIX HEPABEHCTB, UX MPAKTHUYECKOM
CMBICIIE.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE MOCTPOCHHUS C TTOMOILBIO LIUPKYJIIS U JTMHEHKH.

8 KUIIACC

Pacnio3HaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCA HUX
CBOMCTBAMH IPH PEIICHUN T€OMETPUUECKUX 3a7a4.

OpueHTHPOBATHCS B TIOHSATHH — TOYKH TEPECEUCHUS MEIWaH TPEYroibHUKA (IeHTpa
Macc) B PEIICHUH 3a/1ay.

BraneTs moHsTHEM CpeHEl TMHUM TPEYTOJbHUKA U TPAIeIuu, TPUMEHSITh UX CBOHCTBA
IIPH PEIICHUH MPOCTEHIINX TeOMETPUUECKHX 3aaa4. MimeTs mpeacraBnenne o Teopeme daneca
U TeopeMe O MPOMOPLUUOHATBHBIX OTPE3KaX, MPUMEHITh UX JJIA PEUICHHUS TPAKTHUECKUX 3a71a4
(c onopoit Ha 3PUTETHLHYIO HATJISIAHOCTD).

[IpumeHsaTh  TpU3HAKKM  MOAO00UST  TPEYrOJBHUKOB B PEIICHUMH  HECIOKHBIX
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBaThes Teopemoit [ludaropa s penieHUss TEOMETPUYECKUX M MPAKTHUYECKUX
3ajad.

Brnanets MOHATHAMH CHHYCA, KOCMHYyCa W TaHIE€HCAa OCTPOro yria MpsSIMOYTOJIbHOTO
TpeyroJbHUKa. [10h30BaTHCA ATUMHU TOHSATHSAMH JJI PEIICHHS NPAKTUYCCKUX 3amad (mpu
HEOOXOJIMMOCTH C ONOPOM Ha aIrOPUTM MIPaBUIIA).

Beruucnars (pa3nuuHbMH - cioco0aMu) (C OMOpoOM Ha CHPaBOYHYIO HH(OpMAIHIO)
IUIONIAalb TPEYTOJbHUKA M TUIOMIA[ MHOTOYTOJBHBIX (GUTyp (MONB3YyACh, TIe HEOOXOIUMO,
KaJIbKYJATOpOM). [IpuMEeHATH TOTydeHHBIE YMEHHS B IPAKTUYCCKUX 3aadax.

Bnagerp MOHATHAMH BIOUCAaHHOTO W ILEHTPAJIBHOTO YTJA, WCIOJB30BATh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIJIaxX MEeXIY XOpJaaMu (CeKYIIMMH) U yIe MEXAY KacaTelIbHON U XOpa0i
MIPH PEIIEHUU TTPOCTEUIITUX T€OMETPUUECKHUX 3a/1a4.

BnaneTs moHATHEM OMMCAHHOTO YETHIPEXYTOIBHUKA, IPUMEHSATh CBOWCTBA OMKMCAHHOTO
YEeTHIPEXYTOJbHUKA TIPU PEIICHUH MPOCTEHIIIHNX 3a/1a4.

[IpumeHsTh MOy4eHHBIC 3HAHUSI HA TPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJEIH IS
3a/lad peaJlbHOW JKU3HM W TPOBOAWTH COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHUEM
MoI00Mst U TPUTOHOMETPHUH (TIONIB3YACH, TA€ HEOOXOUMO, KATBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBIX YIJIOB, HAXOAUTh C WX TOMOUIBIO
pazMYHbIe  JJIEMEHTHl  MPSMOYTOJBHOTO  TPEYroJibHUKA («pelleHrne MpSIMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOLIBI0 KAJIBKYJSATOPA) JJIMHBI U YIJIbl JJI1 HETAOJIUYHBIX
3HAYCHUM.

[Tonb3oBaTbes  (GopMyiaMu  MOPUBEACHUS U OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXJIE€CTBOM JJISI HAXOKJAEHUSI COOTHOIICHHA MEXAY TPUTOHOMETPUYECKHUMH BEJIMYMHAMU (C
OTIOPO¥ Ha CIIPaBOUYHYIO HH(POPMAIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOKJIEHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHATh UX MPU PEIIEHUU MNPOCTEHIINX
r€OMETPUYECKUX 3a/]aY.

Bnagerp mnoHATHAMH TpeoOpa3oBaHUS MMOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nofoOHbIX (uryp. Ilonmp3oBaThCsi cBOMCTBaMM NOA00MS IPOU3BOJBHBIX (UTYp, YMETh



BBIYHMCIISATH JUTMHBI M HAXOJUTh YIJIbl Y OMOOHBIX (puryp (10 anropuTMy y4eOHBIX AEHUCTBUI).
[IpumeHsaTh cBOWCTBa MOAOOMS B TPAKTUUYECKUX 3ajadaX. YMETh TNPUBOIUTH TPHUMEPHI
01I00HBIX (QUTYP B OKPY>KAIOIIEM MHPE.

[Tonb3oBaThcs TeopeMaMu (MO BU3YaJbHOM OMOpE) O MPOU3BEACHUM OTPE3KOB XOPI, O
POU3BEJCHUHU OTPE3KOB CEKYIIMX, O KBaJPaTe KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpaMH, IMOHMMATh WX TEOMETPUUYECKUN U (PUINYECKUA CMBICT,
OPUMEHSATh UX B PEIICHUM T€OMETPUYECKUX U (u3nueckux 3agad. [IpuMeHsATh ckaisipHOe
POU3BEACHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30oBaThCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B PEHICHUH
r€OMETPUYECKHUX U MPAKTUUECKUX 3a/]ad.

Branerh NOHSATUSIMU MPABUILHOTO MHOTOYTOJIBHUKA, JIUHBI OKPY>KHOCTH, JUIMHBI TyTH
OKPY>KHOCTH U pPaJIMaHHOM MEpbI yIla, YMETh BBIUMCIATH IUIONIA/Ib Kpyra U €ro vacted (c
Omopoi Ha crpaBouyHyro uHpopMainuio). [I[pUuMeHsATh MOJyYEeHHbIE YMEHHUS B MPAKTUYECKUX
3a/1ayax.

Haxoauth ocu (WM HEHTPBI) CUMMETPUU (DUTYpP, TPUMEHSATH JIBHKEHUS IUIOCKOCTH B
MPOCTENIINX CIIyYasix.

[IpUMEHATH MOTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUYECKUE MOJEIU IS
3a/la4 pEAJbHOW JKM3HU M TPOBOJWTH COOTBETCTBYIOUIME BBIUHCICHHS C IMPUMEHEHUEM
Mo00MS U TPUTOHOMETPUYECKUX QYHKIUHN (TTOJIb3YAChH, i€ HEOOXOIUMO, KaJIbKYJISITOPOM).

IUDTAHUPYEMBIE TIPEJJMETHBIE PE3VYJIbTATBI OCBOEHMSI PABOYEN

[TPOTPAMMBI KYPCA «BEPOATHOCTb U CTATUCTHUKA (IIO0 T'OAAM

OBYUEHIA)

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «BeposaTHOCTh U cTaTUCTUKAa» B 7-9 Kiaccax
XapaKTEPU3YIOTCS CIEAYIOIUMHA YMEHUSAMH.

7 KIIACC

Yurate wHQOpMAIHMIO, MPEACTAaBICHHYI0 B TaOIMMIaX, Ha AWAarpamMmax; MpeICTaBIIATH
JaHHBIE B BUJAE TAaOJUIl, CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIC) M KPYTOBBIE) TIO
MaccuBaM 3HA4eHHH (C HCTIOIb30BAaHUEM 3PUTEIBHON HATJISAHOCTH W/UIIM BepOaIbHON OMOPBHI).

OnucelBaTh M HHTEPIPETHUPOBATh pEabHbIE YHUCIIOBBIE JAaHHbBIE, IPEICTAaBICHHbIC B
TabnuIax, Ha Auarpammax, rpadukax.

OpueHTUpOBaTbCA B MOHATHSIX U ONEPUPOBATH MMH Ha 0a30BOM YpOBHE: CpeaHee
apudmernyeckoe, MearaHa, HauoOJbIlIee U HAMMEHbIIIEe 3HAUCHUS, pa3MaXx.

WNmeth mpeacTaBieHHEe O CIy4yalHONM M3MEHUMBOCTM Ha MpUMEpPax LeH, (U3HMUYECKUX
BEJIMYMH, AaHTPOTIOMETPHYECKUX JJAHHBIX; HWMETh WPEJICTaBICHHE O CTaTUCTUYECKOU
YCTOMYMBOCTH.

8 KUIIACC

M3Bnekath W mnpeoOpa3oBbiBaTh HMHGOPMAIMIO, TPEICTABICHHYIO B BHUE TaOJuII,
auarpamm, rpauKoB; IPEACTABIATh IaHHBIC B BUJIE TAOIHII, IUarpaMm, rpauKoB.

OnuceiBaTh MOCIE€ COBMECTHOTO aHAM3a JIAaHHBIE C TIOMOINBID CTAaTUCTHUYECKUX
MoKa3aTesiel: CpelHUX 3HAYeHUN U Mep pacceuBaHus (pa3Max, JUCIEpPCUS U CTaHAApPTHOE
OTKJIOHEHHE).

HaxonuTh 9acTOTBl YHMCIOBBIX 3HAYEHWM W YacTOTHl COOBITHH, B TOM YHCIE TIO
pe3ynbTaTaMm u3MepeHui U HaOoIeHn (C UCTIOIB30BAHUEM 3PUTEIIBHON HATJISTHOCTH W/WIIN
BepOaTbHOM OMOPHI).

Haxonutb BEpOSTHOCTH CIy4allHBIX COOBITUH B ONbBITaX, 3HAas BEPOATHOCTH



AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU (C UCTIONB30BAHUEM 3PUTEIIBHON HATJISTHOCTH W/WJIH BepOaTbHOU OMOPHI).

HmeTrs mipencraBieHre O TpadUYecKUX MOJCIAX: JIEPEBO CIy4yalfHOTO IKCIEPUMEHTA,
JIuarpaMMbl Diiiepa, YuciaoBas npsimasi.

OnepupoBaTh NOHATUSAMHU Ha 0230BOM YPOBHE: MHOXKECTBO, IMOJAMHOKECTBO; BBITIOJIHSATD
omepany HajJ MHOXKECTBAMHU: OObEIUHEHHE, TIepEeCceUYCHre, OMOTHCHHUE; TIePEUHCIIATh
AJIEMEHTHl MHOXKECTB;, IMPUMEHSITh CBOWCTBA MHOXECTB (C HCIIONB30BAHUEM BH3yaTbHOU
OTIOPHI).

HmeTs mpeacTaBieHre o rpadguueckoM MpeCcTaBIeHne MHOKECTB U CBSI3eH MEXITy HUMU
JUTSI OTIMCAHMSI TIPOIIECCOB U SIBJICHHM, B TOM YHCIIC MPU PEIICHUH 3a1a4 U3 IPYTUX YICOHBIX
MIPEIMETOB U KYPCOB.

9 KIIACC

M3Bnekath W mnpeoOpa3oBbIBaTh HWH(OpMAIMIO, MPEACTABICHHYI0 B Pa3IMYHBIX
MCTOYHHMKAX B BUJE TaOIUL, AuarpaMm, rpadHKoB; MPEICTaBIATh JAHHBIE B BHUJAE TaOJIHIL,
auarpaMm, rpadukos.

Pemarps mnpocTteifiine 3anauv OpPraHW30BaHHBIM NEepeOOpOM BapHAHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOWHATOPHBIX MPaBUI U METO/IOB.

HmeTs mpencraBieHre 00 OMMCATEIbHBIX XapaKTEPUCTHKAX A MACCUBOB UHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTth YacTOThl 3HAUYE€HUH M YACTOThl COOBITUS, B TOM YHCIE TOJb3YSCh
pe3ynbTaTaMu MPOBEAEHHBIX HM3MEPEHUH M HaAOMIOAEHHM (C OHmoOpod Ha CHPABOYHYIO
nH(popMaIuio).

HaxonuTe BEpOSITHOCTU CIIy4ailHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM YHUCIIE B
OMbITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMM, B CEPUSIX UCIBITAHUIA JO TIEPBOTO
yCIIexa, B CepusAX UCIBITAaHUU bepHyun.

HNmeTh npencTaBiieHUE O CIyYailHOM BEJIMYMHE U O PACTIPEACIEHUN BEPOSATHOCTEM.
NMeTh mpencraBlieHHE O 3aKOHE OOJIbIIMX YHCEN KaK O MPOSBIEHUU 3aKOHOMEPHOCTU B

CITy4ailHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YKCEN B IPUPOJIC U OOIIIECTBE.
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