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[TOACHUTEJIBHASA 3AIIMCKA

O0mas xapakrepucTuka yueOHoro npeamera «MaremaTuka

YueOHblii mpeamer «Maremartuka» BXOIUT B TPEeAMETHYIO o0nacth «MaremaTuka U
uHpopmaruka». OH cOCOOCTBYET PA3BUTHUIO BBHIYMCIUTENILHON KYyIbTYphl M JIOTUYECKOTO MBIIICHUS,
(hOpPMUPOBAHUIO YMEHHSI MOJTH30BATHCS AJITOPUTMAMH, & TAK)KE MPHOOPETEHUIO MPAKTHYECKUX HABBIKOB,
HEOOXOAMMBIX B IMOBCEIHEBHOU ku3HU oOydarontuxcs ¢ 3[1P. YueOHbIi mpeaAMeT pa3BUBaET MBIILICHUE,
MPOCTPAHCTBEHHOE BOOOpaKEHUE, (PYHKIMOHAIBHYIO TPAaMOTHOCTh, YMEHHUS BOCIPHHHMATH U
KPUTHYECKH aHAM3UPOBATh UH(GOPMAIIHIO, TPEACTABICHHYIO B Pa3IMYHbIX (hopMax.

OOyuyenne wmarematuke JIa€T BO3MOXHOCTh pa3BuBarh y oOywaromuxcsi ¢ 3IIP  Tounyro,
paloHaIbHYI0 M HMH(POPMATUBHYIO peyb, yMEHHE OTOMpaTh Hamboiee TMOAXOASAIIUE S3BIKOBBIC,
CUMBOJIMYECKHE, rparuecKrie cpeiCcTBa sl BRIPAKCHHS CY>KICHUI W HATJISITHOTO MX TIPECTaBIICHUSI.

HeoOxoqumbIM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU SIBISETCA oOliee
3HAKOMCTBO C METOJAMH TNO3HAHUS JACHCTBUTEIBHOCTH, IMPEACTABICHUE O IMPEIAMETE MU METOHAX
MaTeMaTHK{, UX OTVIMYUI OT METOAOB JIPYI'MX €CTECTBEHHBIX W F'yMaHUTApHBIX HAayK, 00 0OCOOCHHOCTSIX
NPUMEHEHHUST MATEeMAaTWKW Ui pENICHWS HAydHBIX W MNPUKIAAHBIX 3ada4. TakuM o0pasom,
MareMaTuieckoe o0pa3oBaHUe BHOCUT CBOM BKJIaJ B pOpMHpOBaHHE 00IIEH KyIbTyphl YeJIOBEKa.

N3ydyenne MateMaTHKU TakkKe CIIOCOOCTBYET 3CTETUUYECKOMY BOCIIMTAHHUIO YEJIOBEKA, TOHUMAHUIO
KpacoThl U U3SIIECTBA MAaTeMATUYECKUX PACCYKICHUU, BOCIPUATHUIO TEOMETPUUYECKUX (OPM, YCBOCHUIO
UJIeu CUMMETPHHU.

[IporpamMmma oTpaxkaer coaepkaHue oOydeHus mnpeamery «MaremaTuka» C Y4eTOM OCOOBIX
oOpazoBarenpHbIX TOTpeOHOCTEH oOywarommxcss ¢ 3[IP. OpnageHue ydeOHBIM  TPEIMETOM
«MatemaTHKa» MpeJCTaBISIeT OMPEIeICHHYIO CI0KHOCTh A yuanuxcs ¢ 3[1P. ¥V obyyarommxcs ¢ 3[1P
HamOoJee BBIPAKEHBI OTCTABAHMS B PA3BUTHUU CIIOBECHO-JIOTUYECKHX (OPM MBIIIICHUS, ITO3TOMY
abCTpakTHBIE W OTBICUYCHHBIE KATErOpUHM UM TPYIHOAOCTYIHBL. B ToXXe Bpemsl mpu crnenuaibHOM
o0ydeHHH OOy4aromiuecs: MOTYT BBIOJIHATH 3aJlaHusl 10 aroputMy. OHU BOCIPHUUMYUBBI K TIOMOIIIH,
MOTYT BBIMOJIHUTH TEPEHOC HAa AHAJIOTMYHOE 3aJjaHhe YCBOEHHOro crmocoba perieHus. CHUXEHHE
Pa3BUTHS MBICIUTEIBHBIX OINEPALMIA U 3aMEIJICHHOE CTAHOBJICHHE JOTMYECKUX JEUCTBUUA MPUBOAAT K
HEJOCTATOYHOW OCMBICJICHHOCTH COBEpIIAEMbIX YYEOHBIX MEHCTBUI. Y 0O0y4arommxcs 3aTpyIHEHBI
CUYETHBIC BBIUUCIEHUSA, MPOU3BOJAUMBICE B yME. B MHChbMEHHBIX BBIYHCICHUSIX OHM MOTYT MPOMYCKaTh
OJIMH U3 TPOMEXYTOUHBIX maroB. [Ipu paboTe ¢ 4MCIOBBIMU BBIPAKEHUSIMU, BHIUMCICHHEM MX 3HAUYCHUS
MOTYT HE yAepKUBaTh MPaBUIbHBIN NMOPsIOK AeicTBUi. [Ipu ynpomenuu, npeoOpa3oBaHUM BbIpaKEHUM
yuamueca ¢ 3P He MOryT caMOCTOSITENBHO MPUHSATH PEIICHHE O MOCIEAOBATEIbHOCTU BBINOJHEHUS
nerctBuil. KOHKpETHOCTh MBIIUIEHHS OCJOXHSIET YCBOCHHUS HABBIKA PEILICHUs] YPaBHEHUH, HEPABEHCTB,
CUCTEeMbI ypaBHEHH. IM ManogocTynHO coBeplIeHrEe 00paTUMBbIX ONEpaLUi.

Huzkuii ypoBeHb pa3BUTHS JOTHUECKHUX OMepaluii, HeIOCTaTOYHAss OOOOIIEHHOCTh MBIIIICHUS
3aTPYAHSIOT W3y4deHue TeMbl «DyHKIUU»: TpPHU OMNpeAesIeHUH (PYHKIIMOHAIHHOW 3aBUCUMOCTH, TPHU
OMHCaHUU TpapUUeCKOW CHUTYaAIlMU, UCIIONIb3ysd T'€OMETPUUYECKUH, anreOpanueckuii, (yHKIIMOHAIbHBINA
s3bIkd. Hepenko ydaiuecs He BUIAT Pa3HUIIBI MEXKIY 00JAacThiO ompeseiaeHus: GyHKIUU U 00JaCThIO
3HAYECHUU.

Pemenue 3amau conpspkeHO ¢ TPYAHOCTIMU OGOPMIICHUSI KPATKOM 3aIlycy, MTPOBEACHUS aHAIN3a
yCIOBUSl 3a/layM, BbIIeNeHHus cymecTBeHHoro. OOyuatomuecs ¢ 3I[IP  3arpyansiorcs caenathb
YMO3aKJIFOYeHHE OT OOIIero K 4YacTHOMY, HEPEIKO BBHIOMPAIOT HEpaIMOHAIBbHBIE CITOCOOBI pEIICHMUS,
WHOT'/Ia OTPaHUYMBAIOTCS MAHUIYJISILTUSMU C YUCIIAMH.

[Tpu n3ydyeHun reomeTpuyeckoro marepuana odyuqatomrecs ¢ 3[IP crankuBaroTcs ¢ TPyIHOCTHIO
JieNnaTh JJOTUUECKUE BBIBOJIBI, CTPOUTH MOCIEA0OBAaTEIbHbIE pacCykaeHus. HermpouHble 3HaHNUS OCHOBHBIX
TEOpPEeM T€OMETPUU TPUBOJIUT K OIMIMOKAM B PEIICHHH TeoMeTpuyeckux 3amad. OOydaromuecs MOTryT
MOJMEHUTH (HOPMYITy, HEMPABWILHO MPUMEHUTH TeopeMmy. K cepbe3HbIM ommOkaM B pElICHUH 3aaad
MPUBOST HETOCTATOYHO PAa3BUTHIE TPOCTPAHCTBEHHBIE MPEICTABICHUA. IM CIOKHO BBITTOJIHUTD YEPTEXK
K YCIIOBUIO, B TUCHMEHHBIX pab0TaX OHU HE MOTYT MPUBECTH OOBSICHEHHE K YEPTEKY.

TodHOCTH 3alOMHHAHWS ¥ BOCIPOU3BEACHHUS Y4eOHOTO MaTepHalia CHIDKEHBI 10 TMPUYUHE
C1ab0CTH MHECTUYECKOW AESITeNbHOCTU, CyKeHus oO0bema mamsaTtu. Obyuaromumes ¢ 3IIP TpeGyercs
OoJpIIIe BpEMEHU Ha 3aKpeIIeHHe MaTepuaa, akTyallu3alis 3HaHUH 110 OTIope TIPU BOCIIPOU3BEICHUH.

Jlns mpeogofieHUsT TPYIHOCTEH B M3ydeHHH ydeOHoro mpenmera «MaTemaTtuka» HeoOXoauma
aganTanus o0beMa M XapakTepa yudeOHOTO Marepualia K IMO3HaBaTEIbHBIM BO3MOXKHOCTSIM YyYaIluXcs ¢
3[1P. Crnenyer yueOHBIH MaTepual MPEMOJHOCUTh HEOOIBIIUMHU TOPIHSMHE, YCIOXKHSIS €ro MOCTEIICHHO,
M3BICKUBATh CHOCOOBI aJanTali TPYIHBIX 3aJaHUN, HEKOTOPHIE TEMbI JaBaTh KaK O3HAKOMUTEILHBIE;



UCKJIIOYaTh OTJENbHBIE TPYAHBIE JOKA3aTENbCTBA; TEOPETUUECKUN MaTepuall pEeKOMEHAYETCS U3ydaTh B
IIPOLECCEe MPAKTUYECKON JNEATEIBHOCTH IO peuleHMIo 3a1a4. OpraHudeckoe eJUHCTBO NMPAKTUYECKOU U
YMCTBEHHOW JESATEIBHOCTH YYAIIMXCSl HAa YpOKaX MAaTeMaTHKH CHOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO 0a3MCHBIX MaTEMATUYECKUX 3HAHUN M YMEHUH.

ey u 3a1aun u3yuyeHusi yueOHoro npeamera «Maremaruka»

[TproputeTHbIMH LIETIMU O0yUEHUSI MaTEMAaTHUKE B 5—9 Kiaccax sSBISIOTCA:

* (opmMHupOBaHME LEHTPAJIbHBIX MATEMAaTHMUECKUX IOHATHM (YUCIIO, BEIUYMHA, I'€OMEeTpHUYecKas
durypa, nepeMeHHas, BEPOATHOCTb, (YHKIHUsA), OOCCIEUMBAIONINX IPEEMCTBEHHOCTh U
NEePCHEKTUBHOCTh MaTEMaTUYECKOro oOopa3oBanus odyuatomuxcs ¢ 311P;

» moaseneHue oOywaromuxcs ¢ 3[IP Ha mocTynmHOM Ui HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3H
MareMaTuKd W OKpYXAloIero Mupa, NMOHMMAaHUE MaTeMaTHKH KaK 4YacTH OOLIell KyJIbTyphbl
YeJI0BEYECTBA;

" pa3BUTHE MHTEJUICKTYaJbHBIX W  TBOPYECKUX cHocoOHocTe  oOywatomuxca ¢ 3IIP,
II03HABATEJIbHOM aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIJIEHUS, HHTEPECA K
W3YyYEHUIO MAaTEMaTUKU;

* ¢dopmupoBanue (YHKIMOHATHHONH MaTreMaTH4eCKOW TIpaMOTHOCTH: YMEHHUS paclo3HaBaTh
IPOSIBIICHUS] MAaTEMATHUECKUX HMOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasbHBIX >KU3HEHHBIX
CUTyallUsiX M NpU H3YYEHUM JApPYruX Y4YeOHbIX MpPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (OPMYIMpPOBATH MX Ha SI3bIKE MaTeMaTHKH U CO37aBaThb MaTreMaTH4yecKue
MOJEIY, IPUMEHATh OCBOCHHBIM MAareMAaTW4YeCKWM anmapar sl peleHus IPaKTHKO-
OPUEHTUPOBAaHHBIX 33J1a4, UHTEPIPETUPOBATh U OLICHUBATH II0JYyYCHHBIE PE3YJIbTAThI.
JoctuxeHnue 3Tux Lenei 00ecrneynBaeTcs pelieHUEM CIEYIOINX 3aau:

* ¢opmupoBare y oOyuaromuxcs ¢ 3[IP HaBblkm yueOHO-IO3HABATEIbHON JEATEIBHOCTU!
IUIAHUpOBaHUE pabOThl, IOUCK PALUOHAIBHBIX IIyT€d €€ BBINOJIHEHUS, OCYLIECTBICHUS
CaMOKOHTPOJIS;

" CrnocoOCTBOBATh HHTEIUICKTYaJIbHOMY DPa3BHTHIO, (OPMHUPOBATH KauyecTBa, HEOOXOTUMBIE
YeJIOBEKY JUISl TOJIHOLIEHHOW U3HU B COBPEMEHHOM OOILECTBE, CBOMCTBEHHbIE MareMaTu4ecKoi
JIEATEIbHOCTU: SICHOCTM M TOYHOCTH MBICIM, MHTYMLUH, NPOCTPAHCTBEHHBIX MPEACTABICHUM,
CHOCOOHOCTH K IPEOJOICHUIO TPYIHOCTEH;

* (QopmHpoBaTh KIIIOUYEBbIE KOMIIETEHIIMM YYaIUXCS B paMKax HpeaMeTHOM obnactu «Maremarnka
U UH(popMaTuKa;

® pa3BUBATH MOHATUHHOE MbIILIeHUs oOydaronuxcs ¢ 311P;

" OCYIIECTBJIATH KOPPEKIHUIO MTO3HABATENBHBIX MporieccoB oOyyaromuxcs ¢ 3[IP, HeoOxonumeIx s
OCBOEHHSI IPOTPAMMHOI0 MaTepHasa o yueOHOMY MpeMETY;

" [IpeJycMaTpuBaTh BO3MO)KHOCTh KOMIIEHCAIlMM 00pa3oBaTelbHBIX JE€(QUIIMTOB B OCBOCHUU
NPEIIIeCTBYIONIET0 MPOrpaMMHOro Marepuana y oOydaromuxcst ¢ 3[IP um HemocraTkoB B X
MaTeMaTH4eCKOM pa3BUTHH;

* c@opmMHpOBaTh YCTONUMBBINA MHTEPEC yUAIIUXCS K MPEAMETY;

" BBUIBJISATH M pPa3BUBaTh MaTeMaTHUECKHUE U TBOPUYECKHE CIOCOOHOCTH.

OcHOBHbBIE JIMHMM COJEp)KaHUsl Kypca Maremaruku B 5-9 kmaccax: «Uucia U BBIUHCICHUS,
«Anrebpa» («Anredpandeckue BhIpaXKEHUN», «YPaBHEHUS U HEPABEHCTBay), «DyHKIMM», «'eomeTpus»
(«['eomeTpuueckne GUrypsl U UX CBOMCTBay, «M3MepeHne reoMeTpuuecKuX BEITUYNH»), «BeposaTHoCTh 1
CTaTUCTHKa». JlaHHBIE JTMHUM DPa3BUBAIOTCSA MapajUlebHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOI
JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYroM, a B TECHOM KOHTaKTe W B3auMozencTeuu. Kpome storo,
X OOBEIUHSET JIOTWYeCKas COCTaBJISAIOINAsi, TPAJAULMOHHO IMPUCYIIas MaTeMaTUKe U MPOHU3BIBAIOIIASL
BCE MareMaTHuecKhe Kypchl U cojepxarenbHble JuHUUA. CdhopmynupoBanHoe B dDenepaibHOM
rOCYIapCTBEHHOM OOpa30BaTelbHOM CTaHJIAPTE OCHOBHOIO 00Iero o0pa3oBaHHs TpeOOBaHHE «YMETh
ONEpUPOBaTh TOHATHUIMH: OIIPEACIICHHE, aKCHOMa, TeOpeMa, I0Ka3areIbCTBO; YMEHHME pPaclO3HaBaTh
VCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUS, IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BBICKa3bIBaHUS U
OTpPHUIIaHUsI BBICKAa3bIBAHUI» OTHOCHUTCA KO BCEM KypcaMm, a (OpMUpOBaHHE JIOTMYECKHX YMEHUH
pacripeniesisieTcsi o BCEM rojiaM 00yueHHsl Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

Conepxanne  oOpa3oBaHMs, COOTBETCTBYIOLEE  IPEAMETHBIM  pe3yJabTaTaM  OCBOCHHUS
denepanbHOl pabouell MporpamMMbl, pacHpeAeEHHbIM MO TofaM OO0yuYeHHs, CTPYKTYpHpPOBAHO TaKUM
o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHHIMIHAIBGHBIM BOIpocaM oOydaromuecs oOpamainuch
HEOJHOKPAaTHO, YTOOBI OBJAJ€HHE MATeMaTHMYECKUMH TIOHSATUAMU M HaBbIKAMHU OCYIIECTBISIOCH
MOCJIEZIOBATENIbHO M TMOCTYNAaTeIbHO, C COOMIONEHUEM TPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOLIYI0 CHUCTEMY MaTeMaTHYeCKHUX MpeacTaBieHuil oOyuarommxcs ¢ 3IIP, pacmmpss u



yryonsist e€, o0pasys NMpOYHbIe MHOKECTBEHHbIE CBsi3u. OOIIMe Iend W3ydyeHHs Y4eOHOro mpeaMera
«Maremarukay npencraBiieHbl B DeepanbHOi paboueil mporpaMMe OCHOBHOTO 00Iero o0pa3oBaHus.

Oco0eHHocTH 0TOOpPA M aJANTANUM Y4eOHOI0 MaTepHuaJsia M0 MaTeMaTUKe

OO6yuenne yyeOHOMY mpenmery «Maremarukay CTPOMTCS Ha CO3JaHUHM ONTHMAJIBHBIX YCIOBHM
11 YCBOEHUS IIporpaMMHOro marepuana odyyaromumucs ¢ 3IIP. bonpiioe BHumanue ynensercs oroopy
y4eOHOTro Marepuaja B COOTBETCTBUHU C HPUHIUIIOM JOCTYIHOCTH IPU COXpPAaHEHUH 0OIIero 6a3oBOro
YPOBHSI, KOTOPBIN JOJKEH 10 COJEPKAHUIO U 00beMY OBbITh aalTUPOBAHHBIM i oOydarouuxcs ¢ 3I1P B
COOTBETCTBHHM C HMX OCOOBIMH 0OOpa3oBarelbHbIMH HOTpeOHOCTAMHU. CriemyeT OOJNeryuTh OBIAJACHUE
Mmarepuaiom oOyuatomumucs ¢ 3IIP mocpencrBom ero aeTaqbHOro OOBACHEHHS C CUCTEMATHYECKUM
IIOBTOPOM, MHOTOKParTHOM TPEHHUPOBKM B IPUMEHEHWM 3HAHMM, HCIOJb3Yys IIPUEMBbl aKTyaIM3alUU
(Bu3yasIbHAs OTIOpa, MaMsAITKa).

@enepanbHasg NporpaMma IMpPELyCMaTpUBACT BHECEHUE HEKOTOPBIX W3MEHEHMH: YMEHBUICHUE
o0beMa TEOPETUYECKUX CBEICHMH, BHIHECEHUE OTAEIbHBIX TEM WM LENbIX pa3/eloB B MaTepHalbl JUIs
0030pHOT0, 03HAKOMHUTEIHHOTO U3YUCHHS.

N3menenuss nporpamMmsbl B 5—9 kiaccax

Martematuka B 5 1 6 kjaccax

B 03HaKOMUTEIIBHOM ILTaHE PEKOMEHAYETCS U3y4aTh CIEAYIOLIIUE TeMbl: «PUMCcKas Hymepauus»,
«PaBupie  Quryper», «Uummnap, konyc, map», «Kyo», «[IpsMOYronbHBI Mmapauieenumneny,
«Ilepemerienue 1Mo KOOpAMHATHON NpAMOiD», «Monyinp uuciay, «HucnoBsle NPOMEXyTKHY; «MacmTad»
(m3yuaercs B kypce «['eorpadus»); «M300paxenne reoMeTpuIeckux (Guryp Ha HETMHOBaHHOW Oymare C
WCIIOJIb30BAaHUEM LIMPKYJIS, JIMHEHWKH, YrOJbHUKA, TpaHCIOpTUpa», «JlIMHa OKpyxHOCTH», «llmomane
kpyra», «llapamnensusle mnpsambiey», «llepnenaukynspusle mnpsMbie», «OceBas U ILEHTpalbHad
CUMMETpUN» (M3y4aeTcss B Kypce reoMerpun); «beckoHeuHble NEpUOJUYECKUE NECSITUYHbIE APOOH.
JlecsiTuunoe npuoamKeHne 0ObIKHOBEHHON ApoOn» (M3ydaercs B Kypce aareopsl).

Crnenyer yMEHBIIMTH KOJIMYECTBO YacOB Ha CIEAYIOLIME TeMbl: «PelleHne Jlornueckuil 3agaud»,
«Inuna otpeska», «llkanb», «PacnpenenurenbHblii 3aKOH YMHOXKEHHS», «3alUCh IPOU3BENEHUS C
OyKBEHHBIMH MHOXHUTEJIAMU», «llocTpoeHne koHburypanuii u3 dvacteil NpsMOH, OKPY)KHOCTH Ha
HEJIMHOBAHHOW M KiieTyaToil Oymarey», «[lemutenu m xparusie. [IpusHaku genumocTtn», «Hanbonpmmit
o0Iuil AenuTenb U HaUMeHblee obliee kpaTHoe. JlenumocTs cymMMBbl U npou3BeaeHus». «llpuBenenue
Ipodu K HOBOMY 3HaMeHartemnoy», «HaxoxaeHne yacTu LeJIoro M LEJIoro mo ero yactu». «OKpyrieHue
JEeCATUYHBIX ApoOeil». «PemeHne 3amau nepebOpoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBieHue
OYKBEHHBIX BBIPOKEHUH 110 YCIOBUIO 3aJaun». BbIcBOOOAMBIIMECS Yachl MOXKHO HCIOJIb30BaTh Ha
MOBTOpEHUE (B Hayasle ¥ KOHIE y4eOHOro roja), Ha U3y4eHue Haubosee TPyAHbIX U 3HAYUMBIX TeM: B V
KJIacCe — Ha pelleHUE ypaBHEHHI, MpUBEIEHUE IpOOH K HOBOMY 3HAMEHATEI0, YMHOKEHHE U JIEIICHHE
JIEeCATUYHBIX JpoOel, wu3MepeHue yriaoB; B VI kijacce — JAEHCTBUS C TOJOXKHUTEIbHBIMU U
OTPULIATEIILHBIMY YUCIIAMH, PEIICHUE YPABHEHUH, CII0KEHUE U BBIYUTAHHUE YNCETl, COJECPKAIINX LIETYI0 U
IpoOHYIO 4acTh, HA YMHOKEHHE U JIeJIeHHE OOBIKHOBEHHBIX APOOEii.

Auredpa

B 03HaKOMHUTENBHOM ILIaHE PEKOMEHAYETCS M3ydyaTh cieayromue TeMbl: «MppanuoHanbHble
yucna. JlelictBurenbHble yucia», «CpaBHEHHE NEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKHE IEHUCTBUS C
JeWCTBUTENBHBIMU YHCcIaMny, «HaxoxxaeHne npuOInKeHHbIX 3HaUeHUH KBaJpaTHOTO KOpHs», « Teopema
Bueray, «Pemenns ypaBHEHUHN TPETbEW U YETBEPTOM CTEIIEHEN Pa3IOKEHUEM Ha MHOXKUTEIN», «DyHKIUA y
=V/x u ee rpaduk», «IlorpemHOCTs ¥ TOYHOCTH MPUOTIKEHUA», «UeTHbE U HeueTHble (YHKIIHID,
«Dynximsa y=x"», «®ynkims y= ax?, ee rpaduk u coiicta. I'paduku QyHkumit y= ax? + n u y=a(x-m)?,
«YpaBHEHHE C JBYMsI MEpPEeMEHHbIMH U ero rpaduk», «['paduyeckuil cmocod pelmeHUs CUCTEMBI
ypaBHeHUI», «300paxeHne 4ieHOB apHU(PMETHUYECKOM M TeOMEeTpUYecCKOH Nporpeccuil Toukamu Ha
KOOPJIMHATHOM IIOCKOCTH. JIMHEHHBINA U SKCIOHEHIHAIBHBIN pocT. CIIOKHBIE POLEHTHD.

Cnengyer yMEHBIINTH KOJIMYECTBO 4acoB Ha u3ydeHue tem: «Dopmynsl», «Jloka3aTenbcTBO
TOXJIECTBY», «JIuHeitHOe ypaBHEHUE C JBYMSI HEU3BECTHBIMIY, «I paduK JIMHEWHOTO YpaBHEHHS C ABYMS
nepeMeHHbIMIY, «I'paduueckoe perieHue JMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEHHBIX YpaBHEHUII»,
«CBoiicTBa KBaIpaTUYHON QYHKITUI.

BricBoOOMBIIMECST Yachl PEKOMEHAYETCs HMCMONb30BaTh: IS JIydlled npopaboTku Haumboliee
BaXXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue cucreM ypaBHeHU», «COBMECTHbIE AEHCTBUS C
npo0simu», «lIpuMeHeHne CBOMCTB apH(PMETHUECKOro KBaJIpaTHOTO KOPHs»; Ha MOBTOPEHHUE, pPELICHHE
3aj1a4, MpeoOpa3oBaHKEe BhIpAKEHHH, a TAKXKe Ha 3aKperyieHHe H3Y4YeHHOr0 MaTepuana.

I'eomerpus

Cnenyer OCHOBHOC BHUMAHHWE YIEIUTh IPAKTUYECKON HAIPABICHHOCTH Kypca, HCKIOYHMB U



YIIPOCTUB HauOoJee CIOXKHBIM Ui BOCHPHUATHS TeopeThdyeckuii martepuas. Ha ypokax reomerpuu
HEOO0XOMMO MAaKCHUMAaJbHO MCIIOJIb30BaTh HArJISIIHbIE CpeACcTBAa OOydeHus, Ooible IPOBOAUTH
NPAaKTUYECKHX padoT ¢ ydyamuMucs, pemars 3agadd. CTpOUTh pelieHue 3afady MpU MOCTOSTHHOM
o0palleHNn! K HaIJIAJHOCTH — PUCYHKaM M YepTeKaM.

O3HakOMHUTENBHO JaTh TeMbl: «Teopembl M 10Ka3aTeiabCTBO. AKCHOMBI», «/lokazareiabCcTBO OT
IIPOTUBHOIO», «CyIIECTBOBAHWE M EOUHCTBCHHOCTh IEPHNEHAMKYJISApA K HOpsAMon», «Meron
reoMeTpUUYeCKux MecT», «Meron yaABoeHus Meauanbl»y, «Teopema @ameca u Teopema o
IIPONOPLUOHANIBHBIX OTpe3kax», «LleHTp Macc TpeyroyibHHKa», «3MEHEHHEe TPUTOHOMETPHUYECKUX
GbyHKIMH TIpH BO3pacTaHUU yria», «Popmysbl Ui paglyCcoB BIHCAHHBIX W OMHMCAHHBIX OKPYKHOCTEH
IIPaBWIBHBIX MHOTOYI'OJIBHUKOBY», «YpaBHEHHE IpsAMOW», «JIBmkeHne», «CBONCTBA JBHIKEHU»,
«TeopeMa 0 MPOU3BEJEHUU OTPE3KOB XOpHA, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYLIMX, TEOpPEMA O
KBaJlpaTe KacaTeabHOW».

Crenyer yMEHBIIUTH KOJMYECTBO YAacOB Ha M3y4yeHHE TeM: «Cummerpuunbie purypsl. OCHOBHBIE
CBOMCTBa OCEBOM cuMMeTpum», «lleHTpanbHas cummerpusi», «llapamnensHbiii nepeHocy», «IloBopoT»,
«IIpeobpazoBanue momodbus. [lomoOue COOTBETCTBEHHBIX DSJIEMEHTOB», «OCHOBHBIE 3aJauyd Ha
IIOCTPOCHHE C MOMOILBIO LUPKYJIS U JUHEHKN», «/lekapTOBbl KOOpPAMHATEI Ha IUIOCKOCTH», «Pemenne
TPeyroasHUKOBY, «llogobue puryp».

BeicBo60oAMBIIMECS Yachl HCIIOIB30BAaTh HAa PEILIEHHUE 33a4a4 U [IOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs13u ¢ TeM, 4TO 1aHHBIA KypC BbI3bIBaE€T HAaMOOJBIINE CIOKHOCTH JUlst oOyyaromuxcs ¢ 311P,
CBSI3aHHBIE CO CHUXCHHBIM YPOBHEM DAa3BUTHUS CIOBECHO-JIOIMYECKOI'O MBILUIEHUS, €ro H3Yy4YeHHE
JIOJDKHO CTPOUTHCSI Ha 6a30BOM YPOBHE M JIOCTYIHOM JJIsl YYEHMKOB Martepuane. OCHOBHOE BHUMaHME
clleqyeT YyIeNIUTh pas3fesiaM, CBSI3aHHBIMU C IIOBTOPEHHEM IPOIJIEHHOT0 Marepuala, YBEIUYUTh
KOJINYECTBO YNPAKHEHUH U 3aJJaHUi, CBSI3aHHBIX C IPAKTHUUYECKON AEATEIbHOCTBIO 00yYarOIIUXCSl.

HeobxonnMo nepecMoTpeTh cofiepKaHHe TEOPETUUECKOT0 MaTepHralia U XapakTep ero U3JI0KEHUs:
TEOPETUYECKUI MaTepual IPENoJHOCUTD B IIPOLIECCE PEILEHUS 3a1a4 U BBINOJIHEHMS 3aJaHUH HATJISIIHO-
NPAaKTUYECKOTO XapakTepa; He TpeOOBaTh BBIBOJA W 3allOMUHAHHSA CIOXHBIX (OPMYJ, pEIICHHS
HECTaHJIapPTHBIX, TPYAOEMKHX 3aJaHuil. P Tem cinenyeTr usydaTb B O3HAKOMHUTEIBHOM ILIAHE.

®enepalibHas IporpaMMa Ipe1ocTaBisieT aBTOpy padbodeil mporpaMMbl CBOOOAY B paciipe/ieIeHUH
MaTepuaia 1o 4eTBepTsaM (Tpumectpam). Pacripenenenue BpeMeHH Ha U3y4eHHE TEM B T€UEHHUE y4eOHOTro
rofia CaMOCTOSITENIFHO OIpeNeNseTcss o0pa3oBaTeNbHON OpraHM3aluell W 3aBUCHT OT OCOOCHHOCTEH
rpymisl oOyyatomuxcs ¢ 3[IP u ux ocoOpix 06pa3zoBaTeNbHBIX NTOTPEOHOCTEH.

IIpumepnbie Buabl  AesATeabHOCTH oOydyarommxes ¢ 3IIP, oOyciaoBiieHHbIe  0CO0BIMHU
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH M 00ecHeYUBAIOLHE OCMBICJICHHOE OCBOCHHE CO/lep:KaAHUM
o0pa3oBanus no npeamery «MaremaTukKa»

Copnepxxanne BUAOB JedTenbHOCTH oOywaromuxcs ¢ 3IIP  ompepensiercs ux  ocoObMH
obpazoBaTenbHbIMU NOTpeOHOCTAMU. [ToMuMo nmpoko ucnonszyeMbeix B @AOIT OO0 obuwmx am1st Beex
oOyyaroluxcsi BUJOB JESITENbHOCTH CIEAYET YCHUJIUTh BUIBI JEATEIbHOCTH clienu(UYHbIE Uil JaHHON
KaTeropuu Jetel, oOecreynBaroliue OCMbICIEHHOE OCBOEHHE COZAEp)KaHUs 00pa30BaHUsA MO MPEIMETY:
YCUJIEHUE MPEIMETHO-TIPAKTUUECKON NEATEIbHOCTH C aKTUBU3AllMEe CEHCOPHBIX CHUCTEM; YepelOBaHUE
BHUJIOB JEATEIIBHOCTH, 33JCHCTBYIONINX PA3JINYHBIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepHalia ¢ Olopoi
Ha aJIFOPUTM; «IIOIIAarOBOCTH» B HM3YYEHHM MaTepHalla; HCIIOJIb30BAHME JOMOJIHUTEIbHOW BHU3YyaJbHOU
OTOpHI (CXEeMbI, 1a0JIOHbI, OMTOPHBIE TAOIUIIBI); PEYEBOM OTUET O MPOLIECCe U pe3yabTaTe AesTeIbHOCTH;
BBITIOJTHEHHE CTIEUAIbHBIX 3aJaHHi, 00eCTIeYNBAIOLIUX KOPPEKIUIO PETYIISLIUN y4eOHO-TI03HABATEIbHOM
JeSTeTbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJbTaTa.

®denepanpHasg TeMaTHYECKas U TEpMHUHOJIOTHYecKas Jiekcuka coorBeTcTByeT @AOIT OOO.

Hns  oOywaromuxcst ¢ 3[IP cymecTBeHHBIM SBISIOTCS MpHEMBbl pabOTBl €  JEKCHYECKUM
MatepuaioM 1o npenmery. llpoBoautcs crneumanbHas paboTa MO BBEACHHIO B aKTUBHBIM CIOBapb
00y4JaroImuxcs COOTBETCTBYIOIIEH TepMHUHOIOTUH. V3yuaemble TEPMHUHBI BBOZISTCSA Ha IOJIMCEHCOPHOM
OCHOBe, 00s3aTellbHa BU3yalbHas MOJAEP)KKA, AJITOPUTMbI pabOThI C ONpPENENEHUEM, OINOPHBIE CXEMBI
JUI aKTyaJI3alli TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

B cootBerctBuM ¢ DenepaibHbIM rOCyJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAapTOM OCHOBHOTO
ob1iero oopazoBaHus yueOHbIH npenMeT «MaremaThka» BXOAUT B IpeAMETHYI0 o0nacTh «MareMaTuka u
nHpopMaTuKa» U SABISETCS o00s3aTelabHbIM Uil u3yueHus. B 5-9 kmaccax yweOHbI mnpeamer
«MateMaTHKay TpaJIuIMOHHO U3Y4aeTcsl B paMKax CIEeIYyIOUIMX Y4eOHbIX KypcoB: B 5-6 Kiaccax — Kypca



«Marematuka», B 7-9 kiaccax — KypcoB «AunreOpa» (BKIIOYas 3JIEMEHTHl CTATUCTHKH H TEOPUHU
BeposiTHOCTEH) u «l'eomerpusi». Hacrosmielr nmporpaMMoil BBOIUTCS CaMOCTOSITENIbHBIA YU4eOHBINH Kypc
«BeposSTHOCT U CTAaTUCTUKAY.

OO0miee 4KMCIIO 4YacoB, PEKOMEHIOBAaHHBIX I M3YYCHHS MaTeMaTWkKu (0a30BBI YpPOBEHb) Ha
YpOBHE OCHOBHOTO 0011ero oopasoBanus, — 952 vaca: B 5 kiacce — 170 gacoB (5 4acoB B Hesemno), B 6
kiacce — 170 ygacoB (5 wacoB B Hexmenmo), B 7 kinacce — 204 gaca (6 yacoB B Heneno), B 8 kiacce — 204
yaca (6 9acoB B HeJento0), B 9 kinacce — 204 gaca (6 4acoB B HEJIETIO).

COAEPXAHUE VYYEBHOI'O KYPCA «MATEMATHUKA» (II0 TOIAAM
OBYYEHUA)

5 KJIACC

HartypaJjbHble ynciIa H HYJIb

HatypansHoe umcno. Psn narypanmeubix umcen. Yumcno 0. M3oOpakeHue HaTypaibHBIX
YUCEJ TOYKaMU Ha KOOPJIMHATHOM (YMCIIOBOI) MPSMOM.

[To3unmonHas cucrema cuucieHus. *PumMckas Hymepanus Kak OpUMEp HEMO3MLIMOHHOM
cucTeMbl cuncnenus* !, JlecaTuuHas cucTeMa CUMCIICHHS.

CpaBHeHUE HATypaJbHBIX 4YHCEJl, CPAaBHEHHE HATYpaJbHBIX YHUCENl C HYJIEM.

Crnioco0Or1 cpaBHeHUsI. OKpyTJIEHHE HATypaJIbHbIX YHCEI.

CrnosxeHue HaTypalbHbIX YHCEN; CBOMCTBO HYJIS MPHU CI0KEHUHU. Boruntanue xak eicTBue,
0o0paTHOE CJIOXKEHHI0. YMHOXEHHE HaTypajbHBIX 4YMCEN; CBOMCTBA HYyNS M EIUHUIBI IpU
yMHOXKeHUH. [leneHue kak JelcTBUE, OOpaTHOE YMHOXKEHUIO0. KOMIOHEHTHI NeHCTBUM, CBS3b
Mexay Humu. [IpoBepka pesynbTata apugmernueckoro neiictBus. llepemectutensHoe U
COYETATEJIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS W YMHOXEHUS, *pacnpeleNMTEIbHOE CBONCTBO
(3aKOH) YMHOXKEHUS*.

Hcnonp3oBanue OykB a1l 0003HaYEHUS] HEM3BECTHOTO KOMIIOHEHTAa W 3allMCHUCBOWCTB
apu(pMETUUYECKHUX JECHCTBUM.

*Jlenutenu U KpaTHblE 4yKciIa®, pa3joxkeHUe Ha MHOXuUTenu. [IpocTeie ncocTaBHbIE YKCIa.
*[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9*. /lenenue ¢ octaTkoM.

CreneHp ¢ HaTypaJlbHbIM [IOKa3aTeJIeM. 3anuch uYuMciaa B BUAE  CYMMBI
paspsAHbIX CIaraeMblX.

YucnoBoe BbIpakeHHE. DBpluncieHWe 3HAYEHWM YWCIOBBIX BBIPAKECHMM; IMOPSAIOK
BBITIOJIHEHUS IeHcTBUN. cnonp30BaHuE NpU BEIYACICHUSX IEPEMECTUTENBHOIO M COYETATEIBHOTO
CBOMCTB (3aKOHOB) CIIOKCHHS U YMHOXEHUS,

*pacnpeeTUTeIbHOIO CBOWCTBA YMHOKEHUSA*.

Jpoou
[IpencraBnenue o npoOu Kak criocoOe 3amucu 4acTu Bedu4uHbl. OOBIKHOBEHHBIE APOOH.

[IpaBunbHBIE W HeNpaBWIbHBIE IpoOu. CMmemaHHas ApoOb; MpeACTaBICHUE CMEIIaHHON Ipodu B
BUJI€ HEMpPaBWIbHOM JpoOM M BbLIEIEHUE LEJIOM YacTH 4YHCJIa M3 HENpaBWIBHOM JpoOwu.
N3006pakenune apoOeit ToukaMu Ha 4uciIoBoW npsaMoil. OcHOBHOE CBOMCTBO aApobu. *CokpaleHue
npobeit. [IpuBenenue npodbu Kk HOBOMY 3HamMeHaTento™. CpaBHEeHHE TpoOeH.

CrnoxeHue U BblYMTaHUE ApoOeil. YMHOXKEHHe U JeJeHHe IpoOeii; B3auMHO-

! 3neck u manee * *0603HaUEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJUTCS B
O3HAKOMUTENIBHOM IIaHe. [learorcaMocTosTenbHO onpenenser 00beM N3y4aeMoro
MaTepuana.



oOparnbie Tpodu. *HaxoxaeHrne 9acTu IEeNOro | IeJIoro Mo ero YacTu™.

Hecstnunas 3anuchk apooeit. [IpencraBnenue aecATUYHOW IpoOU B BHUAE OOBIKHOBEHHOM.
N3o0pakeHue AECCATHYHBIX APOOCH TOYKaMM Ha YKUCIOBOW mpsmoil. CpaBHEHHE IECATUUHBIX
IpoOeit.

Apudmerndeckue ASUCTBUS C ASCATUIHBIME ApoOsMH. *OKpYTIICHHEISCATHYHBIX Tpo0Oer™.

PenieHne TeKCTOBBIX 3a/1a4

Pemennie TEeKCTOBBIX 3ajad apuU(PMETHUECKUM CIIOCOOOM. *PelleHne JOrHYecKUx 3ajad.
Pemenne 3amau mepebOpoM Bcex BO3MOMKHBIX BapuaHTOB*. Mcmosp30BaHUE MPU PEIICHUU 33134
TaOJIUI U CXEM.

Pemenue 3amay, comepikamux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMs,
paccTrosiHue; IeHa, KOJIMYECTBO, CTOMMOCTh. EMWHUIBI HM3MepeHus: Macchl, 00bEMa, IEHBI;
paccTosiHus, BpeMEHH, CKOPOCTH. CBSI3b MEXIY CAMHULIAMU W3MEPEHUS KaXKI0H BEIIMYNHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JPOOH.
[IpencraBnenue naHHBIX B BUE TaOIUIl, CTOJOYATHIX AUArPaAMM.

Harasinnasi reomerpust

Harnsaele npeacraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE3OK, JIyd, Yro,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYXHOCTb, Kpyr. Yroiu. IIpsMo#, OCTpBIN, TymoW M pa3BEPHYyTHIE
yTJIBL.

JimHa  OTpe3ka, METpUYeCKHWe eIWHUIBl JIuHbL. JinHa  JIOMaHOW, mepuMeTp
MHOT0yrojibHUKa. VI3MepeHne 1 oCTpoeHHe yriIoB ¢ HOMOILBIO TPAHCIIOPTUPA.

Harnsaneie npeacraBinenns o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; TPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHcTBe GUryp™.

N300paxkenue ¢puryp, B TOM ymciie Ha kieTdyaToi Oymare. *Iloctpoenne koHdurypanuii us
yacTeil mpsiMOl, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KiieTdaTol Oymare*. Vcrosib30BaHHE CBOWCTB
CTOPOH U YTJIOB MPSIMOYT'OJIbHHUKA, KBaJpaTa.

[Tnomaaps npsIMOYrojdbHUKAa U MHOTOYIOJbHMKOB, COCTABJICHHBIX M3 HPSIMOYIOJIbHUKOB, B
TOM yrcie puryp, n300pak€HHBIX Ha KJIeT4aToil Oymare. EMWHUIBI H3MEPEHHS TUTOIIAIH.

*Harnsanele  mpeincTaBieHUss O  IPOCTPAHCTBEHHBIX  (UTypax:  NPsIMOYTOJIbHBIN
napajuienenunes, Kyo, MHOrorpaHHuku. M3o0paxeHnne mpocTelmux MHOTOTpaHHUKOB. Pa3BEpTku
KyOa u mnapamnenenunena. CozgaHue Mojeneil MHOTOrpaHHUKOB (M3 Oymaru, HpOBOJIOKH,
MJIACTHIIMHA U JIp. )*.

*O0bEM IPAMOYTOJIBHOTO Mapajuiesenumnesaa, Kyoa. Eaunuie namepenus oobéma™.

6 KJIACC

HarypanbHble ynciia

Apudpmernueckue ACUCTBUS C MHOTO3HAYHBIMU HAaTypaJbHBIMM 4YHclIaMu. YwuciaoBble
BBIpQ)KEHUS, TOPSIOK JeHCTBUM, HUCMONb30BaHME CKOOOK. Vcronp3oBaHHME MpPU BBIYMCICHUAX
MNEPEMECTUTCIIBHOTO U COYECTATCIIBbHOI'O CBOMCTB CIOKEHHUS H YMHOXCHUA, *paCHpe,)ICJ'II/ITeJ'II)HOFO
CBOWCTBa YMHOXkeHHUA. * OKpyIJieHHe HaTypajIbHBIX YHCEI.



Jenutenu u KpaTHbIe YKcia; *HanOOIbIINN OOIIMI 1eIUTeNb U HauMEeHbIeeoOI1ee KpaTHoe.
JlenuMocTb CyMMBI M IPOU3BEACHUS ™. [leneHre ¢ OCTaTKOM.

podu
OObIKHOBEHHAs1 JIpo0Ob, OCHOBHOE CBOMCTBO ApoOH, cokpamieHue apoOeil. CpaBHeHuE H

yrnopsiiounBanue npoOeid. PereHue 3agad Ha HAXOXKJIACHHE YacTH OT IIEJIOTO M IIEJIOTO 1O €ro
gactu. J[poOHOE 4YmCIO Kak pe3ynbrar jaencHusi. [IpeacraBieHue NECATUYHON IpoOM B BUIE
O0OBIKHOBEHHOM JAPOOHM W BO3MOXKHOCTD IMPEACTABJICHHUS OOBIKHOBEHHOM TPOOU B BHJIE JECSITHYHOM.
HlecsitTuunbie IpoOM M MeTpudeckas cucrema mep. Apudmernyeckue ACUCTBHS W UYUCIOBHIC
BBIPOKECHHS C OOBIKHOBEHHBIMHU U ACCATUYHBIMU JPOOSMH.

OtHomrenue. Jlenenue B JaHHOM OTHOIIeHWH. *MacmTab*, mnpomopuus.

[IpuMeHeHue ponopuui Ipy PELICHUH 3a1a4.

IlonsTe npoueHTa. BelynciieHre NMpOLEHTa OT BEJIWYMHBI U BEIUYHUHBI 110 €€ IIPOLICHTY.
BelpakeHne NpoLEHTOB AECATHYHBIMU JApoOsimMu. Pemienue 3amau Ha mnpoueHThl. Beipaxenue
OTHOILEHUS BEJINYUH B IIPOLICHTAX.

ITosiokuTENbHBIC M OTPHLATEIBHBIC YHCIA

[TonoxxurenbHbIE U OTpULIaTENbHBIE ynciaa. Llensle uncna. *Moaynp yucia, reoMmeTpudeckas
UHTepHpeTanus Moayns uucina*. M3o0paxeHue yucea Ha KOOPAMHATHOM mnpsiMoil. *YucioBble
MIPOMEXYTKHU ™.

CpaBHeHue uucen. Apudmerndeckue ASHCTBUS C MOJOKUTENbHBIMA U OTPHUIATEIbHBIMU
YHCIIaMHU.

[TpsimoyronbHasi cucTeMa KOOpAMHAT Ha IIockocTu. KoopauHaTsl TOUKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM INIOCKOCTH.

BykBeHHbIe BbIpaxeHUs

[TpumeHenue OyKB JUIsl 3alIUCH MaTEMAaTUYECKUX BbIpaXEHUN M mpeuiokeHuil. CBoiicTBa
apupMeTHIeCKuX NeicTBU. *ByKkBeHHBIE BBIpRXKEHUS W YHCIIOBBIC IMOJCTAHOBKH.* ByKBeHHBIE
paBeHCTBA, HAXOXKJICHHE HEM3BECTHOr0 KoMrnoHeHTa. Popmysibl; popMylibl IepuMeTpa U IO u
MPsIMOYTOJIbHMKA, KBaJpaTa, *o0bEMa napauienenunena u kyoa*.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcToBbIX 3amad apupMETHUYECKHM crnocoOoMm. *PerieHue JOTMYECKUX 3ajad.
Pemienue 3aau nepe6OpoM BceX BOSMOXKHBIX BapUaHTOB. ™

Pemenue 3anau, comepkaliux 3aBUCHMOCTH, CBSI3BIBAIOLIUX BEIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHME; 1I€Ha, KOJHMYECTBO, CTOMMOCTb; IPOU3BOJUTEIBHOCTh, BpeMs, 00BEM palboTHI.
EavHunbl u3MepeHus: Macchl, CTOMMOCTH; PpAcCTOSIHUSA, BpeMEHH, CKOopocTH. CBs3b MEXIy
€IMHHULIAMU U3MEPEHUS Ka)KJI0M BEINYMHBI.

Pemenue 3agay, CBA3aHHBIX C OTHOLLIEHUEM, TPONOPLIMOHATIBHOCTBIO BETMYHH, IPOLIEHTAMU;
peleHre OCHOBHBIX 33]a4 Ha JpOoOU U MPOLIEHTHI.

*O1eHKa U IPUKKUIKA, OKPYTJIEHHE pe3yibTaTa™.

*CocrapneHue OyKBEHHBIX BbIPAKEHHM 110 YCIOBUIO 3a/1a4n’™.
[IpencraBieHne OaHHBIX C MOMOIIbIO TaOnauu U guarpamm. CronOuaThle JuarpaMMbl:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX AHarpaMM.

Harnsanas reomerpus
Harnsaneie npesacraBienus o Gurypax Ha INIOCKOCTH: TOYKa, IPsIMasi, OTPE30K,



Jyd, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,KpPYT.

*B3auMHOE pacroyio)keHHEe JBYX MpSMbIX Ha IUIOCKOCTH, MapajielbHble MpsSMBbIE,
MePIEeHIUKYIIApHbIE MpsiMbIe™. VI3MepeHue pacCTOSHUN: MEXAy JABYMS TOYKaMH, OT TOYKH [0
NPSIMO¥i; JUTMHA MapIIpyTa Ha KBAJAPATHOM CeTKe.

H3mepeHne u MOCTPOCHHME YIJIOB C IOMOIIBIO TPAaHCHOPTUpPA. Buabl TpeyroiabHUKOB:
OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYIOYT'OJIbHBIN; paBHOOEIPEHHBIH,

PaBHOCTOPOHHMUIA. YeTbIpEXYrobHUK, PUMEPBI
YeTHIPEXYTrONBHUKOB. [IpAMOYroibHUK, KBajgpaT: MCIONb30BAHUE CBOWCTB CTOPOH, YIJIOB,
nuaroHaneit. *M3o0pakeHue reoMeTpudeckux GUryp Ha HEJIMHOBAHHOM Oymare ¢ UCOJIb30BaHUEM
LUPKYJIA, JIUHEHKH, YTOJIbHUKA, TpaHcnopTupa*. [loctpoenns Ha kierdaroil Oymare.

[lepumerp MHOroyronpHuka. [loHsaTHe miom@aau GUrypsl; eQUHUIBI U3MEPEHUS TUIOIIA TN,
[Tpubnmxénnoe u3MepeHue mioany Guryp, B ToM 4ucie Ha KBaapaTHO ceTke.™ [Tpubnmxénnoe
M3MEpEeHUe JITMHBI OKPYKHOCTH, TUIOLIaAU Kpyra™.

*CuMmMeTpus:  UEHTpalibHas, oOceBas M  3epKajbHas cummerpud. llocTpoenue
CUMMETPUYHBIX (UTYp™.

*Harnsaaeie npeacTaBIeHHs O IPOCTPAHCTBEHHBIX (PUTypax: Mmapajuieenunea,Kyo, npusma,
nupamMuia, KOHyC, HWIHHID, map u chepa. M3o0paxkenue npoctpaHcTBeHHBIX (uryp. [Ipumepst
Pa3BEPTOK MHOTOTPAaHHHUKOB, IMIIMHAPA U KoHyca. Co3aHue Mojesel MpOCTPAaHCTBEHHBIX (UTYp
(u3 Oymaru, mpoBOJIOKH, TUTACTUIIMHA U AP.).

[Tonsitme  00BEMA;  emuHUIBI  U3MepeHUss 00béma. OOBEM  TPSIMOYTOJIBLHOTO
napajuienenumneaa, kyoa*.

I[Inanupyemblie pe3yJbTaThbl OCBOEHHUSI YUeOHOro npeamera «MaTteMaTHuKa)» HA YPOBHe
OCHOBHOI0 00111er0 00pa3oBaHus

W3ydyeHne MaTeMaTMKH Ha YpPOBHE OCHOBHOIO 0O0Iero oOpa3oBaHUS HAIPaBJIEHO Ha
nocTikeHue oOyvaromumucst ¢ 3IIP  JIMYHOCTHBIX, METAampeIMETHBIX M  HPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB OCBOCHHS yU4EOHOTO MPEIMETA.

JInYHOCTHBIE pPe3yabTaThl OCBOSHUS IIPOIPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:
IMMPOABJICHUEM MHTEPECA K MTPOIIJIOMY M HACTOAIIEMY pOCCHI;'ICKOfI MaTEMAaTUKU,IICHHOCTHBIM
OTHOIIIEHHUEM K JIOCTH)KEHUSM POCCUNCKUX MAaTEMATUKOB M POCCUMCKOMMATEMAaTUYECKOU IIKOJBI, K
WCIOJIb30BAHUIO ATUX JOCTHKEHUM B IPYrUX HayKaxX M MPUKIATHBIX cepax;
rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO O0O0s3aHHOCTEN TpaKIaHWHA U peald3allMd €ro Ipas,
MPEJCTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SBJICHUH,
MPOLEAYp TPaXIaHCKOro oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHHIO
THUYECKUX MPOOJeM, CBI3aHHBIX C NMPAKTHUECKUM IMPUMEHEHHUEM JOCTHKEHUH HayKH, OCO3HAHUEM
BAXHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIIMIIOB B JCATCIbHOCTU y‘IéHOFO;

TPYA0BOE BOCIIUTAHHE:

YCTaHOBKOM Ha AaKTUBHOE y4YaCTHE B PEIICHHHM INPAKTUYECKUX 3a]a4 MaTEeMaTU4YECKON
HaNpaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTHYEeCKOro 0Opa30BaHUS Ha NPOTSDKEHUH BCei
XKHU3HU JUIsl yCIIEUTHOW MpOo¢eCCHOHANbHON NEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM M MMOCTPOEHUEM MHIWBUAYATbHOW TPACGKTOPUM OOpa30BaHMS U KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTENH;

3CTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHANLHOMY M JCTETUYECKOMY BOCIPHUSATHIO MaTEeMaTUYECKUX
00BEKTOB, 3ajJla4, PEUICHUH, pacCcyX/IeHUN, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

LHEHHOCTH HAYYHOI'0 TO3HAHMA:

OpHUEHTAIlMe B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS 4EJIOBEKa, NPUPOJbl M OOIIECTBAa, IOHUMaHHEM
MaTeMaTHYeCKOM Haykh Kak cdepbl YelOBEUeCKOW JAeATeNIbHOCTH, JTarnoB €€ pa3sBUTHI U
3HAQYMMOCTH JUIS Pa3BUTHS LMBUIIM3ALMM, OBJIAJICHUEM S3bIKOM MAaTE€MaTHKH M MaTeMaTH4YeCKOU
KyJIbTypOM Kak CpEICTBOM IIO3HAHUA MHUpPA, OBJIAJEHUEM I[POCTEHINUMU  HAaBBIKAMU
HCCIIEIOBATEIbCKON AEATEIbHOCTH;



¢pusnyeckoe BocnuTanue, GopMHUpPOBAHHE KYJIbTYPbl 3A0POBbS W 3MOIMOHAJIbLHOIO
Os1aromosty4ms:

TOTOBHOCTHIO MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECaX CBOETO30POBbs, BEACHUS
3I0pOoBOro 00Opa3a KW3HH (30POBOE THUTAHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUH H OTIHIXA,
perynspHas Qu3nyeckass aKTHUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUu, MpU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO XKe MpaBa APYroro 4ejJoBeKa;

IKO0JI0THYecKOe BOCIIUTAHME!

OpHEHTAllMell Ha NPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHMHU JUIs PELICHUs 3a1ad B 001acTu
COXPAHHOCTH OKpY)KAarollleil cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OLEHKH HX BO3MOXKHBIX
HOCIEICTBUI JIUIS OKPY’)KAaloLleH Cpenbl, OCO3HAHHEM IJI00AbHOTO XapaKTepa JKOJIOTHYECKUX
npoOJIeM U MMyTel UX PEeUICHHUS;

ajlanTanys K H3MeHSI0NIMMCS YCI0BHSAM COIUAILHOI U IPHPOTHOI CPEIBbI:TOTOBHOCTHIO

K JCHCTBHSAM B YCJIOBHSX HEONPEICHEHHOCTH, IOBBIIICHHIO YPOBHS CBOCH KOMIIETEHTHOCTH
4yepe3 MPaKTUYECKYIO JCATEIBHOCTh, B TOM YHCICYMEHHE YYUTHCS y APYTHX JIIOJCH,
pHOOpETaTh B COBMECTHOI JICATEILHOCTH HOBBIC

3HAHUSI, HABBIKK U KOMITETCHIIMYU U3 OIbITA IPYTHUX;

HEOOXOUMOCTHIO B (JOPMHUPOBAHUU HOBBIX 3HAHWW, B TOM 4YHCIe (GOPMYIUPOBATH HICH,
MOHATHUSA, THIOTE3bl 00 OOBEKTAaX M SBJICHUSX, B TOM YHCIE PaHEe HE H3BECTHBIX, OCO3HABATh
neunuThl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAITHIO
KaK BBI30B, TpeOYIOIUN KOHTPMEp, KOPPEKTUPOBATh IMPUHUMAEMble pEIIeHUs U JIEHCTBUS,
(hOopMyIIMPOBATh U OIICHUBATH PUCKU U TIOCTIEACTBHS, (HOPMHUPOBATH OTIBIT.

MeTtanpeamMeTrHbie pe3yJabTaThbl:

B pesynbpraTe OCBOEHUSI MpPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBanus y oOyuaromerocs ¢ 3[IP Oyayr cdopMupoBaHBI MeTanpeAMETHBIE PEe3yNbTaThl,
XapaKTePU3YIOIIHUECS OBJaJICHUEM YHUBEpPCAIbHBIMU MMO3HABAaTeNbHBIMUA  JIEHCTBUSIMU,
YHUBEPCAIbHBIMM KOMMYHHMKAaTUBHBIMU JEHCTBUSAMH U YHUBEPCAIbHBIMU PETYISTUBHBIMU
JIEHCTBUSIMU.

OgyaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbLHBIMH 1€ CTBUSIMU:

YCTaHABJIMBATh MPUYUHHO-CIECJICTBEHHBIE CBSI3M B XOJI€ YCBOEHUS MAaTEMaTUYECKOrO
MaTepuaa;

BBISIBIIATH IE(DUITUT TaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS IOCTABJICHHOM 3a/1a4H;

C TOMOIIBIO YYUTENs] BBIOMPATh CHOCOO pEIIeHUsT MaTeMaTU4YecKOW 3aiayu (CpaBHUBATh
BO3MOJKHBIE BAPUAHTHI PEIICHHUS);

MPUMEHSTh U TPE0OPa3OBhIBATh 3HAKHU U CUMBOJIBI B XOJI€ PEIICHUSI MaTeMaTHUECKUX 3a7ay;

YCTaHABJIMBATH MCKOMOE W JAHHOE MPH PEIICHUH MATEMaTUYECKOM 3aJauyd; MOHUMATh M

HUHTEPIPETHPOBATh MHPOPMAILIMIO PA3TUYHBIX BUIOB U (HopM

IIPE/ICTaBIICHMS;
WUTIOCTPUPOBATh peliaeMble 3a7auu rpaduyecKuMu cxeMamu; 3¢ HEeKTUBHO
3alIOMMHATh U CUCTEMAaTU3UPOBATH HH(OPMAIIHIO.
MOHMMATh M UCIOJIb30BAaTh MaTeMaTHYECKHE CPEJICTBA HAMISIIHOCTH (TpaduKu, AMarpaMmsl,
TaOJIMIIBI, CXEMBI U Jp.) Ui WITIOCTPAIMK, HHTEPIPETALUH, apTyMEHTAIUH.
OB.Haz]e}me YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/l KOMMYHUKATHBHBIMUA HeﬁCTBHﬂMH:
OpPraHU30BbIBaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUMTEIEM M
CBEpCTHMKAMHU B IIPOIIECCE PEIIeHUs 3a/1a4;

B3aMMOJICIICTBOBATh W HAXOAMTH 0OIIME CcrocoObl paboThl; paboTaTh B IpyIIE: HAXOIUTh
of11ee peleHue U paspemaTh KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS MO3ULUHN U y4ETa HHTEPECOB;
CIIyIIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATHU OTCTauBaTh CBOE MHEHHUE;

MPOrHO3UPOBaTh BO3HUKHOBEHHE KOH(DJIMKTOB MPU HAJUYUM Pa3HBIX TOYEK 3pEHUS] U
pasperiate KOHQJIUKTH HA OCHOBE y4€Ta MHTEPECOB U MO3UIUI BCEX YUaCTHUKOB;

apryMEeHTHpOBAaTh CBOIO TMO3UIMI0 M KOOPAMHHMPOBATh €€ C MO3ULMUAMH HapTHEPOB B
COTPY/IHUYECTBE MPH BHIPA0OOTKE OOIIETO PELIeHNs B COBMECTHOM JI€ATEIbHOCTH;

BBITNOJHATH CBOIO YacThb pabOThI, JOCTUTaTh KAUECTBEHHOTO pe3yjbTaTa U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYITMMH YIEHAMH KOMaH/IbI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIINI MPOTYKT.



Osi1aieHHe YHHBEPCAJbLHBIMU Y4€OHBIMHU PeryIssTHBHBIMH 1eiiCTBUAMM:

CTaBUTH LIEJIM, BEIOUPATH U CO3/1aBaTh AJITOPUTMBI JUIsl PEIICHUST YUeOHBIXMAaTEeMaTHIECKUX
pooem;

IUIAHUPOBATh U OCYILECTBIIATh IEATEIBHOCTD, HAIIPABJICHHYIO HA pelIeHUe3a1ay
HCCIIEI0BATENIBCKOIO XapaKTepa.

(bopmynupoBaTh U YyIOEep)KUBATh yuyeOHyI0  3ajady, COCTaBISATb  IJIaH MU
IIOCJIEIOBATEILHOCTD ACHCTBHUT;

OCYILECTBIIATh KOHTPOJIb 10 00pa3ily 1 BHOCUTb HEOOXOIUMBbIE KOPPEKTUBBI,

KOHTPOJIUPOBATh mporece A pe3yabprar yueOHOMI MaTeMaTUYECKOU
NESITENIbHOCTH;

a/IeKBaTHO OLIEHMBATh MPaBHJIBHOCTh WJIM OIIMOOYHOCTH BBIOJHEHHUs y4eOHOH 3anauu, e
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIEC BO3MOXKHOCTHU €€ PEIICHHS;

CJINYaTh CIOCO0 JEHCTBUSA U €ro pe3yibTaT C 3aJaHHBIM 3TAJIOHOM C LIeJIbI0 OOHAPYKEHUs
OTKJIOHEHHMI U OTJIMYUN OT 3TAJIOHA.

HpEBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH pEeILICHUH yueOHOM 3a1a4u;

MNOHUMATb PUYMHBI, IO KOTOPBIM HE OBbLI JOCTUTHYT TPeOyeMbIH pe3ysbTaT AeATeIbHOCTH,
OIpeJIeNIATh O3UTUBHBIE U3MEHEHHUS U HAIIpaBJIeHUs, TpeOyrolueanpHeimeil padboTsl;

PEryaupoBaTh CIoco0 BBIPAXKEHUS IMOLMI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS MPOTrpaMMbl [0 MaT€MaTHKE MPEACTABIEHBI 10 rojam
oOyueHusi B paMKax OTJIENbHBIX YyUeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpay, «'eomerpus», «BEpoSTHOCTh HCTATHCTUKAY.

I[INIAHUPYEMBIE [MTPEJIMETHBIE PE3VJIBTATBI OCBOEHUS I[TPOI'PAMMBIYUEBHOI'O
KYPCA «MATEMATHUKA».

OcBoenue yueOHOTO Kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOM HIKOJIBI JOJIKHO
o0ecreunBaTh JOCTHIKEHUE CIEAYIOIUX MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTATOB:

5 KJIACC

Yuciia 1 BbIYHCICHUSA
OpueHTHpOBaThCs B MOHATHSAX U OIEpUPOBATH Ha 06a30BOM YpOBHE TEPMUHAMMU,CBSI3aHHBIMU
C HaTypaJIbHBIMH YHCIAMHU, OOBIKHOBEHHBIMH U JIECITUYHBIMU JPOOSIMHU.
CpaBHUBaTh U YNOPSI0YMBATH HATypajbHbIE YMCIIA, CPABHUBATh B IPOCTEHILINX ClIydasx
OOBIKHOBEHHBIE POOH, 1ECATUUHbBIE JPOOH.
CoOTHOCUTBH TOUKY Ha KOOPAMHATHOM (YMCIOBOI) IPSAMOM C COOTBETCTBYIOIIMMEH YHCIOM U
n300paxkaTh HATYpaJbHbIE YUCIIa TOUKAMH Ha KOOPIUHATHOM (UM CIIOBOM )TPSIMOH.
BeimonuaTe apudpmernyeckue ACUCTBUS C HATYpaJbHBIMH YHCIAMH, C OOBIKHOBEHHBIMU
JIpoOSIMH B MPOCTEUIINX CITydasiX.
BbIOnHATE  NPOBEPKY, MNPUKHUIKY pe3yibTara  BBIYMCICHUM.
OxpyriaTh HaTypaibHbIE YKCIIA.

Pemienue TekCTOBBIX 32124

Pemate TekcToBBIE 3324 apU(PMETHUECKUM CIIOCOOOM M C MOMOIIBIO OPraHU30BAHHOTO
KOHEYHOT0 Tepedopa BCeX BO3MOXKHBIX BapHaHTOB (MpU HEOOXOAMMOCTH C HampaBisoLIei
TTOMOIIBIO).

Pemarp 3amaum, copepxaiire 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYMHBI: CKOPOCTh, BpeMs,
paccTosiHUE; IeHa, KOJIUYeCTBO, CTOUMOCTh (P HEOOXOAWMOCTH C UCHOIb30BAHUEM CIIPABOYHOMN
nHpopmManun).

Hcnonb30BaTh KpaTKye 3alKMCH, CXEMBI, TaOJIUIbI, 0003HAYEHHUS TIPU PEIICHUH 33/1a4.

[Tonb30BaThCs OCHOBHBIMU EIMHHUIIAMH H3MEPEHHUS: IIEHbI, MAcChl; PacCTOSHUS, BPEMEHH,
CKOpOCTH; BBIPaXKaTh OJIHU €IMHUIIBI BEIMUMHBI Yepe3 Apyrue (Ipu HEOOXOIUMOCTH C OMOpOW Ha
CIIPaBOYHYIO HH(POPMAITHIO).

W3Bnekatb uHOpOpMalLMIO, TNpEACTaBICHHYI0 B TaliMie, Ha CTOJOYATONW JUarpamme,
MHTEPIPETHPOBATH MTPE/ICTAaBICHHbIE JaHHbIE, CII0Ib30BaTh JaHHbBIE IPUPEIICHUN 3a]1a4.

Harasinnas reomerpust
HOHBSOB&TBCH FGOMeTqueCKI/IMI/I INOHATHUAMM:. TOYKA, HpSIMaSI, OTpGSOK, .HY‘-I, YTOJI,



MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaNTE TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIOMMX (OpMY H3YUEHHBIX
reoOMeTpHUECKUX (QuUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOIUMOCTH 110 BU3YaJIbHOW OMOpE, CBS3AHHYIO C
yrJiaMy: BepLIMHA, CTOPOHA; C MHOIOYTOJIBHUKAaMH: Yroj, BEpLIMHA, CTOPOHA, IMAaroHalb; C
OKPY>KHOCTBIO: pajinyc, AMaMETP, LIEHTP.

N300pakaTh U3yyeHHbIE reoOMeTpUYecKre (PUrypsl Ha HEIMHOBAHHOW MKJIeTYaTON Oymare ¢
IIOMOUIBIO IUPKYJIS U JTMHENKH (T10CJIE COBMECTHOI'O aHAJIN3A).

HaxonuTh HAIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IIOMOIIBIO JIMHEHKH,
CTPOMUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 3aJIaHHOTO pajuyca.

Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB MPSIMOYIOJbHMKA, KBaJgpaTa JUIsl UX HOCTPOECHHUS,
BBIUHCIICHUS IUIOIAU U IEPUMETPA.

Bbruucnate nepuMeTrp M IIJIOLIAAL KBajaparta, NMPsIMOYToJbHHUKA, (PUTYP, COCTABICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM YHCIe PUTYp, N300pakEHHBIX HA KIeTYaToi Oymare.

[Tonp30BaTbcss OCHOBHBIMM METPUYECKHMHU €IMHHUIIAMU HW3MEPEHUs JUIMHBI, IUIOLIA/IH;
BBIPAXKaTh OJHU €IMHUIIbI BEIMYUHBI Uepe3 Apyrue (Ipu HeoOX0IMMOCTH COIIOPOIl Ha CIIPABOYHYIO
nHpopMaIuIo).

PacnioznaBate napamienenumnen, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA,pEOpO TpaHb,
M3MEpEHUs; HAXOIUTh U3MEPEHUs Mapaulesenumnena, Kyoa.

Boeraucnare 00béM KyOa, mapajuienenuiena Mo 3aJaHHBIM H3MEpeHHsM (C Omopoi Ha
JITOPUTM y4eOHBIX JIeHCTBUI), [10JIb30BaThCs €AMHUIIAMH U3MEPEHUs 00bEMA.

Pemate HeciiokHbIE 3ajaud HA HU3MEPEHUE I'E€OMETPUUECKUX BEJIUYMH B IPAKTHUECKUX
cUTyauusx (Ipu He0OXOIUMOCTH C BU3YalIbHOU OIOPOA).

6 KJIACC

Yuciia 1 BBIYMCIICHUSA

OpueHTHpOBaThCS B IOHATHUAX U ONIEpUPOBATH HAa 0a30BOM YPOBHE TEPMUHAMM,CBA3aHHBIMU
C Pa3IUYHBIMU BHJAMM YHCENl U CHOCOOAMHU UX 3alUCH, NEPeXOAUTh (€CIU 3TO BO3MOYKHO) OT
OJIHOM (pOpMBI 3aITKCH YKCIa K IPYTOH.

CpaBHMBaTh M YNOPSAAOYMBATH IEJIble 4YHCIA, OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH,
CPaBHUBATH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BeimonuaTe  apudmernueckue JEWCTBUS € HAaTypalbHBIMH U LEJNBIMM  YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU, MOJIOKUTEIBHBIMU U OTPULIATENIbHBIMHU YHUCIaMH.

BbruncnsaTe 3HaYEHMs YUCIIOBBIX BBIPAXEHHH, BBIOIHATh MPUKHUIKY M OLEHKY pe3yJbTaTa
BBIUMCJICHUM; BBINOJHATH MPEOoOpa3oBaHMsI UUCIOBBIX BBIPDA)KEHUH HA OCHOBE CBOMCTB
apu(pMeTHYECKNX ACUCTBUI.

COOTHOCUTH TOYKY Ha KOOPJMHATHOM MpsIMOM C COOTBETCTBYIOUIMM €W YHMCIOM U
n300pakaTh YyUciia TOUKaMU Ha KOOPJIMHATHOM MPsIMOi, HAaXOAUTh MOAYJIb YHCIA.

COOTHOCUTH TOUKH B PSIMOYTOJILHOM CHCTEME KOOPAUHAT C KOOPAWHATAMU 3TON TOUYKH.

OkpyriaTh LieJble YMcia U JeCSITHUHble OpoOu (1o o0pasily), HaXOOUTh NPUOJIMKEHUS
YHUCel.

YuciioBble 1 0YyKBEHHbIE BbIPAKEHHU S

OpueHTHpOoBaThCs B MOHATHUIX U ONIEPUPOBATH HA 6a30BOM YPOBHE TEPMUHAMMU,CBI3aHHBIMU
C 3alMChI0 CTETEHH YHCIa, HAXOAUTh KBaJApaT M KyO 4HCla, BBIYUCIATH 3HAYEHUS MPOCTEHIINX
YHUCJIOBBIX BBIPAKEHNUW, COIEPKAIINX CTEIICHH.

[Tonp3oBaTbess MpHU3HAKAMHU JETUMOCTH (IIPU HEOOXOJUMOCTH C ONOPOH Ha alropuTM
MpaBuWJIa), packiaJlbIBaTh HATypajbHbIEC YHCIIA HAa TPOCThIE MHOKUTEIH.

*Tlonb3oBaTbesa MacITabOM™, COCTABISATH TPOMOPLIUY U OTHOLICHHUS.

Hcnonb3oBath OYKBBI A1 0003HAYCHHSI YMCENl IPU 3allUCH MaTeMaTHYECKUX BBIPAKEHHH,
HaXOJUTh 3HAa4eHHs] OYKBEHHBIX BBIPRKEHUN, OCYLIECTBIIAS HEOOXOJUMbIE IOJACTAaHOBKU U
npeoOpa3oBaHus (C OMOPOH HA aNTOPUTM YUEOHBIX JIeHCTBUIA).

HaxonuTte Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 327124

Pemate MHOromaroBble TEKCTOBBbIE 3alaud apU(PMETHUYECKHM CIIOCOOOM € ONOpOH Ha
BOIIPOCHBIH IIJIaH.



Pemartes mpocreiime 3amayd, CBS3aHHBIE C OTHOIICHUEM, TMPOMOPIHOHAIBHOCTHIO
BEJIMYMH, IPOIICHTAMHU; PEIIaTh TPU OCHOBHBIC 33/1a4¥ HAa TPOOH U MPOIICHTHI.

Pemate 3amaum, comepikaliye 3aBUCUMOCTH, CBS3BIBAIOIINE BEITUYHMHBI: CKOPOCTh, BpEMsI,
paccTrosiHue, IieHa, KOJIMYECTBO, CTOMMOCTH;, MPOU3BOJUTEILHOCTh, BpeMs, 00bEéMa paboThI,
UCIIONB3Ys apu(METHUUECKHUE JEHCTBUS, OLICHKY, PUKHUIKY; T0JIb30BAThCS SAUHUIIAMHA U3MEPEHUS
COOTBETCTBYIOIINX BEJIIUYHUH.

CocTraBnaTh OYKBEHHBIC BRIPAKCHHS 110 YCIOBHIO 33J1a4H TIOCJIE COBMECTHOTOAHAIIN3A.

W3Bnekats WHpOpMAIHIO, IPEICTABICHHYIO B TaOJHMIaX, Ha JMHEHHOM,

CTONOYATOW WM KpPYyroBOM JuarpaMmax, HWHTEPIPETUPOBATh IPEICTABICHHBIC JaHHBIC,
WCIIOJIb30BAaTh JAHHBIC MPU PEIICHUH 33]1a4.
[TpencraBisiTh HHPOPMAIIHIO C ITOMOIIBIO TAOJIHUII, TMHEHHOW U CTOJI0YATON JTUarpamm.

Harnsanas reomerpus

[TpuBoauTe mpuMepsl OOBEKTOB OKPYXKAIOIIEIO0 MHpa, HUMEIOMMUX (OpMY H3YUEHHBIX
TE€OMETPHUECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PAaBHBIX M CHMMETPUYHBIX
¢buryp.

N300paxaTh ¢ IOMOLIbIO LUPKYJIS, TMHEHKH, TPAHCIOPTUPA HA HETMHOBAHHON M KJIETYATOM
Oymare u3yueHHbIE INIOCKHE FreOMeTprudecKkrue (GUrypbl 1 KOHPUrypauuu,CHMMETPUYHbIE (PUTYPBI.

HmeTh mpencTaBiIeHne O TEOMETPUYECKHX TOHSATHIX: PAaBEHCTBO (PHUTYp, CHMMETPHS, OCh
CUMMETPUH, LICHTP CUMMETPHH.

Haxomute BeNWYMHBI YIVIOB U3MEPEHHEM C IIOMOILIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, II0JIb30BAThCS MPU PELICHUM 3a7ad I'PaJyCHOM MEpOH YIJIOB; PAacIIO3HABATh
Ha 4epTekax OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOU YIJIBL.

BbluncnsaTe AMMHY JIOMAaHOM, NEPUMETP MHOTOYTOJIBHHKA, II0JIb30BAThCA €IMHULIAMU
M3MEPEHMS JJIMHBI, BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHNUs JUIMHBI Yepe3 IpyTrue.

Haxonuts, BCronb3ysl 4epTEXHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY IBYMS TOUYKaMH, OT
TOYKH JI0 NIPSIMOMA, JUINHY ITyTH Ha KBaJpaTHOM CETKE.

Bbruucnate miaomans  GuUryp, COCTaBIEHHBIX U3 IMPSMOYTOJbHUKOB, HCIIOJIb30BaTh
pa3bueHne Ha NPSIMOYTOJIBHHUKH, Ha paBHbIE (UTYpHI, JOCTpaMBaHHE [0 NPSIMOYTOJIBLHUKA;
[I0JIb30BAaTbC OCHOBHBIMU €IMHUILIAMY U3MEPEHHUs IUIOLIAN; BBIPAYKATh OJHU €IUHULIBI U3MEPEHUS
TJIOIAIU Yepes Apyrue (Ipu HEOOXOUMOCTH COMTOPOH Ha CIIPABOUYHYIO MH(OPMAIIUIO).

Pacrnio3HaBaTh Ha MOJAENSAX U HM300paKEHUSAX MUPAMUAY, KOHYC, LMWIMHJP, UCIOJIb30BAThH
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKA.

N3006paxarh Ha KjIeTyaTol Oymare nNpsiMOYroJbHbIN NapauleIenune.

Bbruucnate 00bEM NpsAMOYTOJIBHOTO TMapajulesienuiena, Kyda, mojab30BaTbCss OCHOBHBIMU
eIMHULIaMU U3MepeHMs] 00bEMa; BhIpakaTh OJHM €AMHMIIBI M3MEpEeHUs o0bEMa uepe3 Apyrue (c
OIIOPOii Ha CIIPaBOYHYIO MH(POPMALIHUIO).

Pemate HecnokHblE 33auM Ha HAXO0XKJIEHUE T'€OMETPUUYECKHUX BEIMYMH B MPAKTHUECKUX
CUTyalnusx (Ipu He0OXOIUMOCTH C BU3YaJIbHOU OIOPOiA).

OEJEPAJBHASI PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA». 7-9 KJIACCHI

Lenu u3ydyeHusi yueGHOro Kypca

Anrebpa sBIsIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHa OOECIeYMBaET M3yueHUE
JIPYTUX TACIUIUIAH, KaK €CTECTBEHHOHAYYHOT0, TAaK U TYMaHUTAPHOTO IHKJIOB, €€ OCBOEHHE HEOOXOAMMO
JUIS TIPOJOJDKEHUs 00pa3oBaHHS W B TOBCEJAHEBHOM KU3HU. Pa3zButue y oOydarounuxcs Hay4HBIX
MIPEACTABICHHUI 0 MIPOUCXOXKICHUN
U CYIIHOCTH anreOpandeckux aOCTpaKIMid, croco0e OTpaKeHHs MaTeMaTHYeCKON HayKo#l SBIEHUH U
MPOIIECCOB B MPHUPOJIC U OOIIECTBE, PO MATEMATHUYECKOTO MOJEIMPOBAHUS B HAYYHOM IMO3HAHUHU U B
MPAKTUKE CHMOCOOCTBYeT (OPMHpPOBAHMIO HAYYHOTO MHPOBO33PEHUS W  KAYECTB  MBINUICHHS,
HEOOXOMMBIX JIJISl a/IalTalliM B COBPEMEHHOM Iu(poBOoM obmiecTBe. M3ydeHue anreOpbl €CTeCTBEHHBIM
o0pa3om o0ecrieurBaeT pa3BUTHE YMEHUs HAOIIOAaTh, CPABHUBATH, HAXOIUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHHSI, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS M BBIBOJIBI,
dbopmynupoBathk yrBepxkAeHHs. OcBoeHHE Kypca anreOpsl oOecreduBaeT pa3BUTHE JOTHYECKOTO
MBIIICHUS] O0YYaIOIIMXCS: OHU UCIOJIb3YIOT ACAYKTUBHBIC M MHIYKTUBHBIE PacCyKIeHHUs, 0000IIeHUE 1
KOHKpETHU3aIiio, abcTparupoBanue u anajioruio. Odyuenue anredpe rnpeamnoiaaraeT 3HaYUTEIbHBINH 00bEM



CAMOCTOSITEJIbHON ~ JIEATENIbHOCTH  OOy4aloIIMXCsl, II09TOMY CaMOCTOSITEJIbHOE peIleHHe  3afad
€CTECTBEHHBIM 00pa30M SIBJISIETCS pean3alneil e TeNbHOCTHOTO IPUHIIUIA O0yYEeHHUS.

B crpykType mnporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJEP)KATENbHO-METOANYECKUEe JUHMM: «Uucaa u  BBIUUCICHUS»; «Anredpandeckue
BBID@KEHUS»; «YpaBHEHUs U HepaBeHCTBa»; «DyHkuum». Kaxngas u3 3THUX conaepKaTelbHO-
METOAMYECKUX JMHUN Pa3BUBAETCS HA MPOTSHKEHUHM TPEX JIET U3YUEHHs Kypca, €CTECTBEHHBIM 00pazomM
IepeIuIeTasicb U B3aUMOJICHCTBYS € APYTMMH €ro JMHUAMHU. B xone u3ydeHus kKypca oOyuaromumcs
IIPUXOAUTCS JIOTUYECKH PacCy’KIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U ¢ 3TUM
11€J1eCO00pa3HO BKJIIOUUTH B IPOTrPaMMy HEKOTOPbIE OCHOBBI JIOI'MKH, IPOHM3BIBAIOIINE BCE OCHOBHBIE
paszesipl MaTeMaTU4ecKoro oOpa3oBaHUs U CIIOCOOCTBYIOIIME OBJIQJACHHIO OOY4arOIUMHCA OCHOB
YHHUBEPCAJIBHOI'O MAaTEMAaTHYECKOT0 s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, YTO COAEPIKATEILHON U
CTPYKTYPHOI 0COOEHHOCTBIO Kypca «Are0pa» SBISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copnepxanne nuHMM «Yuclia UM BBIYUCIEHHS» CIIY>)KUT OCHOBOW JUI JaJIbHEHIIEro H3y4eHus
MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYarOIIMXCS JIOTHYECKOTO MBIIIICHUS, (HOPMUPOBAHHIO
YMEHUS TOJIb30BATHCS AITOPUTMAMHU, a TaKkKe MPUOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHUCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C PallMOHAJIBLHBIMU U
UppalMOHAIbHBIMU YUCIIaMU, (JOPMHUPOBAHUEM MPEACTABICHUI O NEHCTBUTENLHOM YMCie. 3aBepllieHue
OCBOCHHUS YUCJIOBOM JMHUU OTHECEHO K CTaplLIeMy 3BE€HY OOIero oopa3oBaHMsL.

Copnepxanue AByX alreOpandyeckux JUHUHA — «AJredpanyeckue BBIPAXKECHUsS» U «YpaBHEHUS U
HEpPAaBEHCTBAa» CHOCOOCTBYeT (OPMUPOBAHHMIO Yy OOY4YaIOIIMXCS MaTeMaTU4YecKoro  amnrmapara,
HE00XO0AUMOTO Ul peIleHUs 3a7a4 MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3aja4. B oCHOBHOH IIKoie y4yeOHbI MaTepual TPYHNIUPYETCS BOKPYT PAlMOHAJIbHBIX BBIPAKEHUI.
Anrebpa JeMOHCTPUPYET 3HAUE€HHE MAaTEeMaTHKHU KaK s3bIKa JUI MOCTPOCHUS MaTeMaTUYeCKUX MOJENCH,
ONMCAaHMs TIPOLIECCOB M SIBJICHUH peasbHOro Mupa. B 3amaum oOydeHusi anreOpe BXOISIT TaKxKe
JanbpHeliee pa3BUTHE AJTOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacCTHOCTH, Ui OCBOEHHS
Kypca uH(GOPMATHKH, ¥ OBJAJCHHWE HABBIKAMU JEAYKTHUBHBIX paccyxaeHuii. IIpeoOpasoBanue
CHUMBOJIBHBIX (DOpM BHOCHT CBOHM creuuduyeckuil BKJIaJ B pa3BUTHE BOOOpa)KeHMsI, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUECTBY.

Copnepxanne (QyHKUMOHATbHO-TpaUUecKol JMHUM HAIEeNeHO Ha IMOJy4yeHHE IIKOJIbHUKAMHU
3HaHUU O (QYHKIUAX KaK BaKHEWIIEH mMaTeMaTHyecKOM MOJenu JJIsl ONMMCAHUS U MCCIEA0BaHUS Pa3HO-
00pa3HbIX MPOLIECCOB M SABICHUN B MpHpoJe M obuiecTBe. M3yueHne 3Toro marepuaiga CrocOOCTBYET
pa3BUTHIO y OOY4YaIOIIMXCS YMEHHUS MHCIIONb30BaTh pa3IMuHbIE BbIPA3UTENbHBIE CPEACTBA S3bIKA
MaTeMaTUKd — CJIOBECHbIE, CHMBOJIMYECKHE, TIpaduyeckue, BHOCUT BKIaaA B (OpPMHpPOBaHUE
MIPEICTaBICHUI O pOJIM MAaTEMATUKH B Pa3BUTHU LUBUIN3ALUHU U KYJIbTYPBHI.

MecTo y4yeOHOro Kypca B y4eOHOM MJIaHe

CornacHo y4yeOHOMY miuaHy B 7-9 kiaccax u3ydaeTcsl y4eOHBIH Kypc «AnreOpay, KOTOPHIH
BKJTIOYAET CJEIYIONIMEe OCHOBHBIE Pa3leNbl cofepxaHus: «YUucia W BBIYHCICHUS», «ANredpanmdeckue
BBIpXKEHUS», «YpaBHEHUS U HEPABEHCTBAY», «DyHKIUNY.

VYueOHBINM TIaH Ha U3ydeHHe alreOpbl B 7-9 Kjaccax OTBOJIUT HE MEHee 3 y4eOHBIX YacoB B
HEZEN0 B TEYCHHE KAXKIOro rojga oO0y4deHHs, BCEro 3a TpH rojaa oOyueHus — He MeHee 306 yueOHBIX
9acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJII'EBPA» (IIO TOJAM OBYYEHN )

7 KJIACC

Yuciaa 1 BIYUCIEHUS

Jpobu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OJHOM (POPMBI 3amucH IpoOeit K JpyToi.
[lonsiTHEe paNMOHATBFHOTO YHCIIA, 3aMUCh, CPABHEHHUE, YIOPSAIOYMBAHUE PAIMOHATIBHBIX YHCEIL.
Apudmernueckue IEHCTBUS ¢ pallMOHAIbHBIMU YKclamMu. PemeHue 3a1ad U3 peaabHOW MPaKTUKU
Ha 9acTH, Ha IPOOH.

CrencHb C HaTypaJbHbIM IMOKa3aTelIeM: onpeJieieHue, npeoOpa3oBaHue
BBIPOXCHHI Ha OCHOBE OTPEICTICHUS, 3aIUCh OOJBIITNX YUCE.

[TporeHTHI, 3amuch MPOIIEHTOB B BUJIE IPOOU U JpoOU B BUJE MPOIEHTOB. TPHOCHOBHBIC



3aJlauM Ha IPOLEHTHI, PEIICHHE 3a]1a4 U3 PealbHOM MPaKTUKH.

IIpumeHeHue IIPU3HAKOB JIEITMMOCTH, pasiioKeHUe Ha  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

Peanbuble 3aBUCUMOCTH, B TOM 4YHUCIIe npsiMas u obpaTHast
IIPONOPLUOHAIBHOCTH.

AulredpanyecKkue BbIpasKeHUs1

[lepemeHHbIE, YUCIOBOE 3HAYCHHE BBIPAKECHHS C IepeMeHHOH. JlomycThMmble 3HAYCHHS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHMOCTH MEXIYy BETMYMHAMU B BUIE (OpMyIbl. BeraucieHus
o popmyam.

[IpeoOpa3zoBanrie OYKBEHHBIX BBIPXKECHHM, TOXKIECTBEHHO paBHBIC BBIPAXKEHUS, MIpaBUiIa
npeoOpa3oBaHKsl CyMM M TPOU3BEACHHH, MPaBHIa PACKPBITHS CKOOOK M TMPHUBEICHUS MOJTO0HBIX
cJlaracMabIX.

CBOICTBa CTETICHU C HATYPAJIbHBIM ITOKA3aTEIIEM.



Onnounenbl 1 MHOrowieHbl. CteneHb MHoOrousieHa. CloXeHue, BbIYUTAHUE, YMHOXXECHHE
MHOTouJieHOB. DOpMysbl COKpAlIEHHOIO YMHOXKEHHUS: KBaJapaT CYMMbI W KBaJapaT pa3HOCTH.
dopMyia pa3HOCTH KBaApaToB. Pa3noxenne MHOrOWIEHOB HA MHOYKUTEIH.

YpaBHeHus

VYpaBHeHue, KOpEHb  YpaBHEHH, npaBwia  [peoOpa3oBaHUS YpaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHHM.

JluHeitHoe ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEH JMHEWHOrO YypaBHEHHS,
pelieHrne JuHEHHBbIX ypaBHeHuM. CocTaBieHME YpaBHEHMM IO YCJIOBMIO 3adauu. Pemienue
TEKCTOBBIX 3a/1a4 C [IOMOUIbIO YPABHEHUM.

*Jluneiinoe ypaBHEHHE C JBYMs IepeMEHHBIME M ero rpaduk 2. CucTeMa JBYX THHEHHBIX
yYpaBHEHMII C JBYMsl IMepeMEHHbIMU. PeleHue cucreM YypaBHEHHI CIOCOOOM IMOJCTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a]ayd ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOYyHKIUH

Koopannara Touku Ha npsmoi. Uuciossle npomexyTku. PaccrosHue MexayaByMs TOUKaMU
KOOPJMHATHOM MPSIMOM.

[IpssmoyronpHast cuctema koopaumHar, ocu OX m Oy. AlOcumcca W opAMHATa TOYKH Ha
KOOpAUHATHOW TIockocTH. Ilpumepsl rpaduxoB, 3amaHHbix (opmymnamu. Utenue rpadukoB
pealbHBIX 3aBUCUMOCTEM.

[Tonsarue dynkuuu. ['padux Gynkuun. CroiictBa QyHkiwmii. Jluneiinas ¢yHkiys, e€ rpapuk.
I'paduk ¢pynkuun y = kX + b. *['padudeckoe peiieHue JIMHEHHBIX YPaBHEHHH M CUCTEM JTMHEHHBIX
ypaBHEHUI *.

8 KJIACC

Yucia v BbIYUCTCHUA

KBagparueiii koperb u3 uucna. *[lonstue 00 wuppauroHambHOM uucie. Jlecaruunbie
MpUOIIKEHNUS UPPAlMOHANBHBIX uncen*. CBoHCTBAa apudMeTHYeCKHUX KBAJPATHBIX KOpHEH M UX
MPUMEHCHHE K TPEOOpa30BAaHUIO YHUCIIOBBIX BBIPAKEHUH W BBIYMCICHUSAM. *J[eHCTBUTEIILHBIC
gucna*.

Cremnens ¢ LIEIBIM IIOKa3aTeneM U €€ CBOMCTBA. CTaH,Z[apTHaH 3alliCh Yuciia.

AuredpanyecKkne BbIPaKeHUS
KBanpatublii  TpéXuieH; pas3lokKeHHE KBaJpaTHOTO TPEXWIEHa Ha  MHOXKHUTEIH.
Anrebpanueckast JpoOb. OCHOBHOE CBOWCTBO anredpandeckoil apoOwu.
CnoxxeHue, BBIYMTAHWE, YMHOXEHHUE, JelieHHe anredpandeckux npobeil. PanmonanbHbIe
BBIpQXEHUS U UX IpeoOpa3oBaHUeE.

YpaBHeHHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KOopHeH KBaapaTHoro ypaBHeHHs. *Teopema Buera™.
Pemenne ypaBHeHHH, CBOASIIMXCS K JWHEHHBIM M KBagpaTHbIM. llpocteifmme apoOHO-
palKoOHAIbHBIE YPABHEHUS.

*T'paduueckas MHTEpHpeTallsl YpPaBHEHUN C JABYMsS MEPEMEHHBIMH U CHCTEM IHUHEHHBIX
ypaBHEHUM ¢ IByMsI TepeMeHHbIMU™. [IpuMepsl pemieHus cuctem

2 3,[[CCB " gajice * * 0003HAYCHBI TCMbI, U3YYCHHUC KOTOPBIX MMPOBOJAUTCA B O3HAKOMUTCIIbHOM IIJIaHC.
IlemarorcaMocTOsATEILHO OnpeacisacT 00beM HN3y4aceMOIro MaTrc€puajia.



HEJIMHEUHBIX YPAaBHEHUH C IBYMsl IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 aIreOpanIecKiM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO C€ OJHOM IEPEMEHHOM.
PaBHOCHUIIBHOCTH HEpaBEeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CUCTEMBI JIMHEHHBIX
HEPABEHCTB C OJIHOW IIEPEMEHHOM.

DOyHKIUHA
[Tonsitue ¢pynkuuu. O6MacTb ONpeaeseHIs] 1 MHOXKECTBO 3HAYCHUN (YHKIUH.

CriocoOb1 3aanust pyHKIHIHA.

I'padux ¢ynkuuu. Urenue cBorcTB GyHkuuu no e€ rpaduky. Ilpumepsirpadukos ¢pyHKuui,
OTpPaXKAIOIINX PEeaTbHBIC IPOLECCHI.

Oynkuuy, OITMCHIBAIOLIHE npsMyl0 U 00paTHYyIO HPOTIOPIIMOHATIBHBIC

3aBHCHMOCTH, nX rpaduku. Oyakiuuy = X2y = x5,y = \/2 y :Ex*Fpaq)quCKoe

peleHre ypaBHeHUI M CUCTEM ypaBHEHUN *.

9 KJIACC

Yuciia 1 BBIYMCIICHUSA

PanyonaneHble 4ncna, *uppanvoHaibHble YMCIAa, KOHEYHbIE U OECKOHEUYHbIE JIeCSTUYHbIC
IpoOu. MHOXKECTBO ICHCTBUTEIBHBIX YHCEIT; ICHCTBUTEIbHBIC YHCIIa KaKOSCKOHEUHBIC ECSITUYHBIE
napoOu. B3auMMHO 01HO3HAYHOE COOTBETCTBHE MEXIY MHOXXECTBOM JCHCTBUTENBHBIX YHCEN M
KOOPIHMHATHOM IIPSIMOM.

CpaBHeHUE JAEHCTBUTENBHBIX YHUCEN, apU(pMEeTHYEeCKHe IeHCTBUA C NEHCTBUTENBbHBIMU
qyciaMu™.

Pa3zmMepbl 00bEKTOB OKPYXKAIOIIEro MUpPa, JVIMTEILHOCTh MPOLIECCOB B OKPY’KAIOLIEM MUpE.

[TpubnuxEHHOE 3HAYEHHWE BENWYMHBI, TOYHOCTh HpubMMKeHus. OKpyriaeHue 4vucedn.
[Ipukuaka 1 OLieHKa Pe3yJIbTATOB BEIYMCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASAIIMXCS K JuHEHHbIM. KBajapaTHoe

ypaBHeHUe. PenieHue ypaBHEHUMH, CBOAAIIMXCA K KBaJPAaTHBIM.
buxBaapatHoe ypaBHeHue. *Ilpumepnl perieHusi ypaBHEHHM TpeTbeil M 4eTBEPTON CTeneHen
pas3noKeHueM Ha MHOKUTEITN ™.

Pemenne  apoOHO-panMOHANbBHBIX  ypaBHEHHW.  Permienue

TEKCTOBBIX 3a/1a4 alredpanyeckKuM METOJOM.

VYpaBHeHHe ¢ JByMs MepeMEHHbIMH M ero rpaduk. PemieHue cucteM ABYX JMHEHHBIX
YpPaBHEHUN C JABYMs I€pEMEHHBIMU. PellleHHe CUCTEM [BYX YpaBHEHUMH, OJHO M3 KOTOPBIX
JUHEWHoe, a JApyroe — BTOpoM creneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH C
JBYMS IEPEMEHHBIMH.

Pemienue TEKCTOBBIX 3a7ad  anreOpandeckuM  CIOCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemieHnne JNMHENMHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB C OAHOW mnepeMeHHOW. KBangpaTHble HepaBeHCTBa. ['paduueckas WHTEpHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMMU.



DOyHKIUHA

KBagparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. Ilapabona, kooparHATHIBEPITUHBI TTApaOOIIHI,
0Chb CHMMETPHUU 1apaloJIbL.

['paduxu byHKUIM: y = kX, y = kx + b, y= X4

y = \/Z y=k X CBOJCTBA.

Yucii0Bble MOCIEA0BATEIBLHOCTH M NIPOIPECCHHU

[TonsiTE 4YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IIOCIENOBATEIBHOCTH PEKYPPEHTHOU
bopmyoit u popMymoii N-ro YseHa.

Apudmerndeckas u reomerpudeckas nporpeccud. @opmyinsl N-ro wieHa apupMeTudecKoit
U TEOMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

*MN300paxkeHne 4wWieHOB apU(PMETUYECKOM M TeoMETpUYECKOM IMpOrpeccHil TOYKaMu Ha
KOOpJAMHATHOM IUIOCKOCTH. JIMHEMHBIN 1 3KCIIOHEHIIUANIbHBIN pocT. Cl10KHbIE TPOLIEHTHI™.

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUS ®EJEPAJILHON
PABOYEN ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «Asredpa» Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus JOJKHO
o0ecreunBaTh JOCTIKEHHE CIETYIONNX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB:

7 KJIACC

Yuciia ¥ BHIYHCICHUSA

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NpPUEMBI, apudmMeTHueckue NercTBUs ¢
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Ha4yeHUs 4YHCIOBBIX BBIPAXKEHUH; MNPUMEHATh pPa3sHOOOpa3HblE CHOCOOBI U
NpUEMBl  BBIUMCIEHMSI 3HAYEHUM JPOOHBIX BBIPAKEHUN, COJIEPXKALIUX OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOH.

[lepexoauth OT OAHOW (OPMBI 3alHMCH YUCEN K JAPYrou (MpeoOpa3oBBIBATH JACCATHUHYIO

JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUUHYIO, B YaCTHOCTH B OECKOHEUHYIO JE€CATUYHYIO Ipo0b). CpaBHUBATh U YHOPSAAOYUBATH
paloHaIbHbIE YNCIIA.

OkpyrisTh yuca.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYHUCICHUW, OLEHKY 3HAYEHUN YHMCIIOBBIX
BBIPaKCHUM.

BoinonHATh JEHCTBHSL €O CTENEHSIMU C HaTypalbHBIMU TOKa3aTeslssMHU (C OMOpoi Ha
CIPaBOYHYIO MHPOPMALIUIO).

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3J0KEHUE HA MHOKUTEIN HATypaIbHbIX YUCEN.

Pemate mnpocreilimne NpakTUKO-OPUEHTUPOBAHHBIE 3a/a4d, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYUH, NIPONOPLUUOHAIBHOCTBIO BEJIMUMH, IIPOLEHTAMU; UHTEPIIPETUPOBATH PE3YJILTAThI PEILICHNUS
3aJa4 ¢ yu€TOM OIpaHUYEHUH, CBA3aHHBIX COCBOMCTBAMM paccMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs



OpueHTHpOBAaThCS B TOHATUSAX M ONEpPUPOBaTh Ha 0a30BOM YpOBHE aireOpandeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoaute 3HaueHust OyKBEHHBIX BBIPAXKCHUH MPH 33/1aHHBIX 3HAYCHHUSX TEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus LEJIOr0 BBIPRKEHUS B MHOI'OWIEH NPUBEAECHUEM MOIAOOHBIX
CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINONHATP YMHOXXEHHE OJHOWICHA Ha MHOIOWICH M MHOIOYICHa Ha MHOIOYJICH,
OpUMEHATh (OpMyIBl KBajpaTa CyMMbl W KBajapaTa pPa3HOCTH (C OMOpOHl Ha CHpPaBOYHYIO
nHpopMaIuIo).

OcylecTBISATh pa3I0KEHUE MHOIOYWIEHOB HA MHOMKUTEJINM C IIOMOIIbIO BBIHECEHHUS 32
CKOOKHM OOIIEro MHOXKHUTENsS, TPYNIHUPOBKM CJlaraeéMbIX, IPUMEHEHHs (DOpMyNl COKpaIEHHOIO
YMHOKEHUS (C OTIOpOii Ha CIIPaBOYHYIO HH(OPMAITHIO).

[TpuMmensTH NpeoOpazoBaHKsi MHOTOWIEHOB JUIsl PEIIEHUS PAa3IMYHbIX 3a7ja4 U3MaTEeMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON NPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEH € HATYpajdbHBIMHU IOKa3aTeIsIMM JJIs IpeoOpa3oBaHus
BBIpXEHUH (C OMOPOi Ha CIIPABOYHYIO HH(DOPMAIIHIO).

YpaBHeHus] M HEPABEHCTBA

Pemarb nuHelHBIE ypaBHEHHUs C OJHOM INEPEMEHHOW, IPUMEHSAs IpaBuiIa Iepexona OT
HCXOJHOTO YPAaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, SABIsSETCS JINUNCIO KOPHEM YPAaBHEHUSI.

Nmets npeacraBieHne o rpauyeckux METoJax IpU pelIeHUH JTUHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupars mpuMepsl nap 4uce, ABISAIOIIUXCS PELICHUEM JIMHEHHOIO YpaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEWHOro YypaBHEHHMS C JIByMs
MIEPEMEHHBIMH; MTOJIB3YSICHh IPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemars cucrempl OByX JIMHEWHBIX YpPaBHEHUN C [BYMsS IIEPEMEHHBIMM, B TOM YHCIE
rpaduyecku (¢ onopoi Ha alrOPUTM Y4E€OHBIX JI€HCTBUIA).

CocrtaBiaTh (IOCIE€ COBMECTHOIO aHajM3a) U pellaTh JIMHEHHOE ypaBHEHHE WM CUCTEMY
JMHENHBIX YpaBHEHUH MO YCIOBUIO 3aJauyM, MHTEPIPETUPOBATb B COOTBETCTBHUM C KOHTEKCTOM
3aJ1a4M [TOJIyYE€HHBIN pe3yJIbTar.

Koopaunartel u rpagpuku. @®yHKIUH

N300paxkaTb Ha  KOOPJMHATHOW TPSAMOM  TOYKH, COOTBETCTBYIOIME  3a/laHHBIM
KOOpJAMHATaM, JIy4d, OTpPE3KH, HWHTEpBaJbl; 3alMUChIBaTh YHUCJIOBbIE IPOMEXYTKHM Ha
anreOpandeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM IO 33JaHHBIM KOOpJIHWHATaM; CTPOMTH
rpaduku auHelHbIX GyHKUMiA. CTpouts rpaduk GpyHkmun y = kX + b.

OnuceiBaTh € MOMOIIBIO (QYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXAY BEIWYMHAMH (I10
AITOPUTMY Y4YEeOHBIX AECHUCTBUIl): CKOPOCTb, BPEMS, PAaCCTOSHUE; I€HA, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOIUTENIBHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTh 3HaueHue GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crnocod MpeCTaBICHHUS U aHanu3a MHPOpPMALMU; U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.



8 KJIACC

Yucaa ¥ BLIYHCTICHUS

Hcnonb30BaTh HadallbHBIE MPEJCTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHMCEN IS
CpaBHEHUsS, OKpPYIJICHMS] W BBIUUCICHUN; W300pa)kaTh JACHCTBUTEIbHBIE 4YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOHA.

[TpumeHsTh MOHSATHE apU(PMETHUYECKOTO KBAIPATHOTO KOPHS; HAXOJAUTh KBAaPaTHBIC KOPHH,
WCIIONB3YSl TIPH HEOOXOJUMOCTH KaJbKYJIATOP; BBIOJHATh TMPOCTEHIIHME MpeoOpa3oBaHUs
BBIPXKECHU, COJEPKAIUX KBAJAPATHBIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcrnonp30BaTh 3amucy OOJBIIMX M MalbIX YHCEN C IOMOINBIO JCCATHYHBIX Ipo0er u
crernenei uuciaa 10.

Anredpanyeckne BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C IIeTbIM II0Ka3aTesleM, BBIIOJIHATH IpeoOpa3oBaHuUs
BBIPQXXEHUI, COJEpKAIMX CTENEHU C LEeJbIM IOKa3areleM (C HCIOJb30BaHHUEM CIIPaBOYHOM
uHpOpMaLIUN).

BEHINOTHATE HECTIOKHBIE TOXAECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE IPaBUJI ICHCTBHUI HAJl MHOTOWICHAMH U aJreOpandecKuMu JIPOOSMH.

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘lJ'IeH Ha MHOXUTCIIN.
HpI/IMeHHTb Hp606pa3OBaHI/IH BBIpa)KCHI/Iﬁ AJI1 PpCHICHUA pa3JIMYHbIX 3a/la4 U3 MATCMATHKU,
CMCKHBIX MTPECIAMETOB, U3 peanLHoﬁ IMPAKTHUKH.

YpaBHeHus] M HEPABEHCTBA

Pemiats nuHeiHbIe, KBaJlpaTHbIE ypaBHEHUS (C MCIIOJIBb30BAaHUEM CIPABOYHON MH(OpMAIMN)
U palMOHAaJbHbIE YpPAaBHEHUS, CBOJAIMECS K HHUM, CHUCTEMBl [BYX YPAaBHEHUH C JABYMs
IIEPEMEHHBIMH.

IIpoBoauTE IpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN M CUCTEM YPaBHEHHH, B TOM YHCIE C
IPUMEHEHHEM rpaUyecKuX NpeicTaBieHUl (yCTaHABIUBAaTh, UMEET JIM ypaBHEHHE MJIM cHCTeMa
YpaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIP.) C OIOPOIl HAa aJrOpPUTM YUEOHBIX NEHCTBUI.

[Tepexoauth OT ciOBeCHOM (OPMYIUPOBKU 3ahaud K e€ anreOpandeckod MOJENH C
ITIOMOIIIBIO COCTABJIEHUSI YPABHEHHUs WIIM CUCTEMBI YPAaBHEHHUU, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y IOIy4EHHBIN pe3ysbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIS CPABHEHMS, OLICHKH; pelIaTh JMHEHHBIC
HEpaBEHCTBA C OJHOM MEepeMeHHOM M MX CHUCTeMbl; JaBaTh TI'paUUecKyl0 HUTFOCTPALIHIO
MHOECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUH

OnepupoBarb Ha 0a30BOM ypoBHE (YHKIMOHAIbHbIE MOHATHUS M S3bIK (TEPMUHBI,
CHUMBOJIMUYECKHE O0003HAu€HUs); ONpeneisaTh 3HaueHHWe (YHKUUU [0 3HAYCHHIO apryMeHTa;
OTpeAeNATh CBOMCTBa (pyHKIIMHU 1O €€ TpaduKy.

CtpouTh TpaduKu dIeMeHTapHbIX GyHKIHH Buaa,y = X%,y =x3y =+/x ,y=

k; onmceiBaTh cBOVicTBa YMCIOBOM (pyHKIMHU 1O e€ rpaduKy (IpU HEOOXOAUMOCTH C
X

HaIPaBJISIONICH TOMOIIIBIO).
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Yucya 1 BBIYUCIEHUSA

CpaBHUBATH U yIOPSAA0YMBATh PALIUOHAIBHBIE M UPPALMOHAJIBHBIE YUCIIA.

BeinonuaTe apudmMeTrueckue IEHCTBUS ¢ pallMOHAIbHBIMU YHCIIAMH, COYETasl YCTHbIE U
IIACbMEHHBIE NIPUEMBI, BBIITOJIHATH BBIYUCIICHHS C UPPALMOHAIBHBIMY YHCIIAMHU.

HaxonuTh 3HaueHus CTENEHEH C LENbIMU M0KA3aTesIMU M KOPHEH; BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh JEHCTBUTENBHBIE YHCIA, BBINOJIHATH IPUKUIKY pPE3yJbTaTa BbIYUCICHUM,
OLICHKY YHCJIOBBIX BBIPAKECHUU.

YpaBHeHusI U HEPaBEeHCTBA

Pemars yinHelHbIE U KBaJipaTHbIE YPABHEHUS, YPABHEHUs, CBOASIINECS K HUM, IPOCTEHIINE
JIPpOOHO-pallOHAJIbHBIE YPABHEHUS.

Pemare npocteilline cUCTEMbl ABYX JMHEHHBIX YPAaBHEHHU C JABYMs II€PEMEHHBIMM U
CUCTEMBI JIBYX YPAaBHEHM, B KOTOPBIX OJHO YPAaBHEHHME HE SIBJISETCS JMHEMHBIM (110 BU3yalbHOU
orope).

Pemats mnpocTeiiline TEKCTOBbIE 3alaydl aJreOpanvyeckuMm CrocoOoM ¢ HOMOUIbIO
COCTaBJICHUS YPaBHEHMS WM CUCTEMBI IBYX YPaBHEHUH C JBYMs IIEPEMEHHBIMH.

IIpoBoauTh mpOCTENIINE UCCIEAOBAaHUS YPABHEHWM M CHCTEM YPAaBHEHUM, B TOM YHUCIE C
IPUMEHEHHEM TrpauuecKuX NpeAcTaBiIeHUN (yCTaHABIUBAaTh, UMEET JIM ypaBHEHHE WUJIM CUCTEMa
YpaBHEHU pEllIeHUs], €CJIU UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHeWHblE HEpaBeHCTBA, KBaJpaTHblE HEPABEHCTBA; H300paXkaTb pELICHHUE
HEPABEHCTB HA YMCJIOBOW MPSAMOM, 3alMCBIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemarb cucTteMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOIINE KBAAPATHOE
HEpaBEHCTBO; M300pa)kaTh pEIIEHHE CHUCTEMbl HEPABEHCTB Ha 4YMCIOBOW NPSIMOM, 3alUChIBAaTh
pELIeHNE C IOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IPU PEIICHUN PA3IMYHBIX 3a1ad.

DOyHKIUUHA

Pacrio3naBathb GyHKIMM ~ W3YY4EHHBIX  BUAOB.  [loKka3piBaTh  CXEMAaTHYECKH
pacnojokeHne Ha KOOPAMHATHOW TIOCKOCTH rpadukoB GpyHkuumi Buaa: y = kX, y = kx

2 3 — B 3aBHCHUMOCTH OT 3HaUueHHUU
+b ,y=ax + bx +c, y = x°, y = VX Yy =k

K03 (HULIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKLIMH.

Crpouth M u300paxkaTb CXeMaTHMYECKH TIpadUKU KBAaJPAaTUUHBIX (QYHKLUH, OMHUCHIBATH
CBOMCTBA KBaIpaTUUHbIX (QYHKIUH 0 UX rpapuKam.

PacrniozHaBaTh KBagpaTHUHYIO0 (QYHKIHIO MO (hopMysie, MPUBOIUTH IPUMEPBI KBaIPATUUHBIX
GyHKIUHI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

YucaoBbie MOCIEI0BATEIBLHOCTH H IPOrPeCcCUH

PacnioznaBath apupMeTHUECKyl0 M I'€OMETPUUYECKYIO NMPOTPecCHr NMpHU pa3HbIX crocobax
3aJlaHusl.

BbIMONHATE BBIYUCICHHUS € HCIOJIb30BaHUEM (opMyn N-TO uieHa apupMETHYECKOH |
reOMETPUYECKON MPOrPECCHil, CyMMBI TIEPBBIX N WICHOB (C OMOPOi Ha CIIPABOYHYIO HH(POPMAITHIO).



Pemrats 3ada4yy, CBA3AaHHBIC C YHCJIIOBBIMHU ITOCJIICAOBATCIBHOCTAMU, B TOM YMCIIC 3aJa4YU H3
peanbHOM XU3HU (C UCTIOIB30BaHUEM KAJIBKYJIATOPA, TU(PPOBBIX TEXHOIOTHH).

OENEPAJIBHAS PABOYAS TPOI'PAMMA YUYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIACCBI
esm u3yvenusi yueOHOro Kypca

O6mume uenu uszydenus: yueOHoro kypca «l'eomerpusi» npencrtasiensl B [IOOIT OOO. Ounum
3aKJIIOYAIOTCA, MPEXJE BCEro B TOM, YTO HA ypOKax IeOMETPUU OOYYaIOLIUICS YYUTCS MPOBOAMTH
JIOKa3aTEJIbHBIE  PACCY)KIEHUS, CTPOUTh JIOTMUYECKME YMO3AKIIOUEHHS, JOKa3blBaThb HCTHUHHBIE
YTBEPXKIECHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIACHUS «OT MPOTHUBHOIOY,
OTJIIMYaTh CBOMCTBAa OT MPH3HAKOB, (HOpMYIHpPOBAaTH OOpaTHBIC YTBEpXKICHHs. B 00ydueHUM YMEHHIO
paccyxJ1aTb COCTOMT Ba)KHOE BOCIHTATENIPHOE 3HAYEHHWE H3YyYEHUsS TE€OMETPHUHM, IPUCYILEE HMEHHO
OTEYECTBEHHON MaTEMAaTUUYECKOH 1IKOJIE.

Bropoil nenp0 M3ydeHHs] TEOMETPUM SIBJISETCS HCIIOIb30BaHWE €€ KaK HMHCTPYMEHTa IIpU
pELIEHNN KaK MaTeMaTHYECKHX, TaK U IMPAaKTUYECKUX 3a]a4, BCTPEUAIOIINXCS B PEAIbHON KU3HU. DTOMY
COOTBETCTBYET BTOpAsi, BBIUUCIUTEIbHAS JIMHUS B U3YYEHUHM T'€OMETpPUHU B 1IKouse. i1 3Toro yuuremnto
pEKOMEHAyeTCsl MOoAOUpaTh 3aJaud IPAKTHUUECKOTO XapakTepa sl pacCMaTpUBAaEMbIX TEM, YUHTb
oOydarolmuxcsi CTPOUTh MaTeMAaTUYECKWe MOJENU pEallbHbIX JKU3HEHHBIX CHTYallMii, MHpPOBOJIUTH
BBIUMCJICHUS U OLIEHUBATh aJIEKBaTHOCTh MOJIYYEHHOIo pe3ynbrara. Kpaline Ba)kHO MOAUYEPKUBAThH CBS3U
TE€OMETPUHU C APYTUMU MPeIMETaMU, MOTUBHPOBATh UCIOJIB30BATh OMPEIEICHUS T€OMETPUIECKIX (PUTYD
U TOHATUH, JAEMOHCTPUPOBATH MPUMEHEHHUE IOJYUYEHHBIX YMEHUH B (U3MKE M TEXHUKE. DTH CBS3U
HaumbOojee SApPKO BHUAHBI B TeMax «Bektope», «TpuroHomerpuueckre COOTHOIIEHUs», «MeTon
koopauHaT» u «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY MiaHy B 7-9 kiaccax uzydaercs yd4eOHbIH Kypc «I'eomerpusi», KOTOpBIii
BKJIIOYAET CIICAYIONINE OCHOBHBIC pasfelibl coxepkaHus: «l'eomerpuueckue (GUTYpbl M MX CBOWCTBAY,
«3MepeHre TreoMEeTpHYEeCKHX BEIMYMH», a Takke «JlekapToBbl KOOpAWHATHI Ha IUIOCKOCTHY,
«BexTops», «/IBrmxenus miockoctu» u «lIpeobpazoBanust mogoous».

VY4eOHbIN IUIaH mpegycMaTpuBaeT U3y4eHrue reoMeTprH Ha 0a30BOM YPOBHE, UCXO/s U3 HE MEHee
68 yueOHbIX yacoB B yueOHOM IroJly, BCEro 3a TpH rojaa oOyuenus — He MeHee 204 yacos.

COAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUA» (110 TOAAMOBYYEHMA)

7 KJIACC

HauanpHbeie monsaTus reomerpuu. Touka, mpsmas, OTPe3OK, Jyd. YTroia. Buael yrios.
Beprukanbable n cMexHbIe yribl. buccekrpuca yria. Jlomanas,

MHOI'OYTOJIbHUK. [[apaymienbHOCTh ¥ NEPIEHIUKYIAPHOCTD MPSMBIX.

*CummeTpuuable  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUM™,

[IpuMepsl cCHMMETpPHH B OKPYKAKOIIIEM MUDE.

*OCHOBHBIE TOCTPOSHUS C TIOMOIIBIO LIUPKYJISI U JIMHEHKU™.

Tpeyronsuuk. BpicoTa, Meanmana, OHCceKTpHca, HMX CBOWCTBa. PaBHOOeApeHHBIN u
PaBHOCTOPOHHUI TPEYroJIbHUKN. HepaBeHCTBO TpeyrojapHUKa.

CpoiicTBa W TpU3HAKW pPaBHOOEAPEHHOrO TpeyroibHUKA. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NMPU3HAKKU NapauielabHbIX NpsiMbIX. CyMMa YIJIOB TPEYrOJbHUKA.

BHerniHue yrisl TpeyrojabHHKA.

[TpsamoyronbHbIi  TpeyrosibHUK. CBOMCTBO MeMaHbl MPSMOYTOJIBHOTO TPEYrojbHHKA,
MpOBEAEHHOW K  THUIOTeHy3e. [Ipu3HaKuM paBeHCTBA  MPSIMOYTONBHBIX  TPEYTOJEHUKOB.
[IpsiMoyTonbHBIN TpeyroybHUK ¢ yriom B 30°.

HepaBencTBa B reomeTpun: *HepaBeHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O JUIMHE JOMaHOMH,
TeopeMa o 0oJbleM yrie 1 6oibleil cropoHe TpeyroiabHuKa. [leprneHauKynsap 1 HakJIOHHas!.

*T'eomeTprueckoe MecTo Todek.® buccekTpuca yria U cepeAUHHBIH NEPIEeHIUKYIApP K
OTpE3Ky KaK FeOMETPUIECKHE MECTa TOUEK.



OKpY>XKHOCTb M KpPYT, XOpJla U JUAMETP, UX CBOMCTBA. B3auMHOE pacroioKeHuEeOKPYKHOCTH
u npsmoi. KacarenbHas u cexyas K okpykHocTd. OKpyXHOCTb, BIUCaHHas B yroi. BnucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamienorpamMM, €ro mnpu3HaKM W CBOWCTBA. YacTHbIE ciaydau
napajuieorpaMMoB  (IpsIMOYTOJIBHUK, pOMO, KBajapar), WX MPU3HAKK W CBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus.

*Meron yBoeHUS MenuaHbl. LleHTpanbHas cuMMeTpusl.

Teopema @aneca W TeopemMa O MPONMOPIUOHAIBHBIX OTpe3kax. CpenHue JHHUU
TpEeyroibHHKA U Tpanenun. L[eHTp Macc TpeyroipHUKa.

[TogoGue TpeyrosbHUKOB, Koddunment mogodus. [Ipu3Haku momoOusi TpeyroJbHUKOB*.
[TpumeneHne mog00usI P PEIICHUN TPAKTHYECKUX 3a7ad.

CpolicTBa Twiomaneil reomerpudeckux Quryp. @opmyssl i TUIOMAAH TPEYrOJbHUKA,
napajuienorpaMmma, pom6a u tpanenuu. OTHOIIEHUE IO MOJOOHBIX QUTYP.

Brrurcnenue miomajei TpeyroJsHUKOB U MHOTOYTOJIBHHKOB Ha KIIETYaTol Oymare.

Teopema [Tudaropa. [Tpumenenue Teopemsl [Tudaropa npu penieHnN NPakKTHISCKUX 3a/1a4.

CuHyc, KOCHHYC, TaHTE€HC OCTPOTO YIjla HPSIMOYTOJIBHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCcTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30°, 45° u 60°.

3 3I[eCL n gajce * * 0003HAYEHBI TEMbI, U3YYCHHUC KOTOPBIX ITPOBOJUTCA B
03HAKOMUTEILHOM I1aHe. IlegarorcaMocTosSTeIbHO OmpeaAcsiCT 00BeM HN3y4yacMoro
MartcpHraia.



BrnucanHble M LEHTpaJbHBIC YIJIbI, YIOJ MEXAY KacaTeIbHOM U XOpPAOWU. YTVl MEXIY
XOpAAMH M CEKyIIMMH. BrimcaHHble M ONMCaHHBIC YETBIPEXYTONIBHUKU. B3anMHOE pacnonoxeHue
IBYX oKpyxHOocTel. Kacanue okpyxHocteil. O0mmue KacaTenbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurenc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
dopmynbl TPUBEICHUSL.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Perienue
NPaKTUYECKHX 337124 C UCIIOIb30BAHUEM TEOPEMbI KOCHHYCOB ¥ TEOPEMbI CHHYCOB.

*TIpeobpazoBanue nopodus. Ilogobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 NPOU3BENCHUMU OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUM OTPE3KOB CEKYILMX,
TEeopeMa O KBaJ[paTe KacaTeIbHOU™.

BekTop, mimHa (MOAaynb) BEKTOpA, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOIOIOKHO
HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEPALMHA HAJ
BEKTOpaMH. Pa3iiokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BeKTOpaMm. KoopauHaTel BEKTOpA.
CkaysipHO€E TPOU3BENECHUEBEKTOPOB, IPUMEHEHUE JIJIsl HAXO0XKIEHUS IJIUH U YTJIOB.

JlekapToBBl KOOpAMHATHl Ha TIUIOCKOCTH. *YpaBHEHHs NPSIMON* ¥ OKPYKHOCTH B
KOOpJUHATAax, IEPEeCEUCHNE OKPYKHOCTEHN U NPSAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[mMHa OKpy:XHOCTH. ['pagycHas u paauaHHas mepa yria,
BBIYHCIICHHE JUIMH 1yT OKpYyXHocTel. [Inomane kpyra, cekTopa, cermMmeHTa.

* JIBM>KeHUS TUIOCKOCTH U BHYTPEHHHUE CUMMETPHH GUTYp (3JIEMEHTapHBIEC TPEICTABICHUS).
[TapannensHusblil nepenoc. [lopopot™.

[IJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUS ®EIEPAJILHON PABOYEI
[TPOT'PAMMBI KYPCA «'EOMETPUS» (ITOT'OJAM OBYYEHN )

OcBoenune yqe6H0ro Kypca ((FCOMeTpI/IH» Ha YPOBHC OCHOBHOI'O O6IHCFO 06p830BaHI/I$I
JOJIDKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIIHUX IMPEAMCTHBIX O6pa30BaTeHLHLIX PE3YJIIbTATOB:

7 KJIACC

PacriozHaBaTh M3ydeHHblE TE€OMETPUYECKHE (QUIYpbl, ONpPENeNsaTb HX B3aUMHOE
pacrioyio’keHue, n300pakaTb reoMeTpudeckrue (UTyphl; BHIMOIHATE YEPTEXKH M0 YCIOBHIO 3aJIauH.
N3mepsaTe nUHEHHBIE M YIJIOBBIE BEIWYUHBL. Pemars 3amaun Ha BBIYMCIICHHME JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Henatb rpyOyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH HPEIMETOB B pealbHOM JKU3HHU,
pa3MepoB NMPHUPOJHBIX 00bEKTOB. PaznuyuaTh pazMepbl 3TUX 00BEKTOB MOMOPSAIKY BETUYHHBI.

CTpOI/ITB YCPTECIKU K TCOMCTPUYCCKUM 3alav4aM (C HCIIOJIb30BaHHUEM CMBICIIOBOM



OTIOPBI: HABOJIAIINE BOIIPOCHI H/HITU aJrOpUTMa y4eOHBIX NEHCTBUI).

[Tosp30BaThCA MPU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKHU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PELLICHUH 3ajay.

[IpoBoauTh JOKa3aTENbCTBA HECIOXHBIX TI'EOMETpUUYECKUX TeopeM. [lonb3oBaTbCst

IIPU3HAKAMU PAaBEHCTBA IPSAMOYTOJBHBIX TPEYTOJIBHHUKOB,

CBOMCTBOM MEIMaHbI, MPOBEIEHHOW K TUIIOTEHY3€ IMPSAMOYIOJIbHOIO TPEYrOJbHHUKA, B PELICHUU
reoMeTPUUYECKHX 337124 (C UCTIO0Ib30BaHUEM 3PUTEIIbHON HATJISIIHOCTH M/ MIIMBEPOAIbHON OIOPHI).

OnpenensaTh NapayieIbHOCTh TMPSMBIX C MOMOINBIO YIJIOB, KOTOphIE 00pa3zyer ¢ HUMHU
cexymas. Onpenenars NapamuleIbHOCTh NPSAMBIX C MOMOIIBI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IPsIMOM.

Pemiate 3a1aum Ha KaeT4aToi Oymare.

[TpoBOIUTH BBIUMCIEHUS W HAXOIUTh 4YHMCIOBble U OyKBEHHbIE 3HAa4Y€HUs YIJIOB B
reOMETPUUYECKUX 33Ja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTOYIOJIbHUKOB,
CBOWCTB YIJIOB, 0Opa30BaHHBIX IIPU MEPECEUEHUH JBYX MapajuleibHbIX NPAMBIX cekylued. Pemars
IIPaKTUYECKHE 3a/1a4l HA HAXOXJACHHUE YTIJIOB.

NmeTh mpeacTaBiieHUE O MOHITHE TEOMETPUYECKOTO MECTA TOYEK.

DopMynHpPOBATH OINPEAECICHUSI OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa OKPYXKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOWMCTBA IIPU PELICHHUH 33a]1a4.

OpueHTHpOBaThCS B TMOHATHSIX: OMHCAHHAS OKOJIO TPEYrOJIbHUKA OKPYXKHOCTh, IIEHTP
OMMCaHHON OKpykHOCTH. OmnepupoBaTh Ha 0a30BOM ypoBHE (akTaMU O TOM, YTO OHCCEKTPHUCHI
YIJI0B TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIMHHbIE NMEPIEHIUKYISPbI K
CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHOM TOYKE.

OpueHTupoBaThCsi B TMOHATHUAX W ONEPUPOBATH Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, T€OpeMa O MEPIEHAUKYIIPHOCTH KacaTeIbHOM M pajauyca, MPOBEAEHHOTO K TOYKE
KacaHMs.

NmeTs mpeacTaBiieHHE O MPOCTEUIINX T€OMETPUUYECKUX HEPABEHCTBAX, MX MPAKTUUYECKOM
CMBICIIC.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U JIMHEUKH.

8 KJIACC

PacriosHaBaTh OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, UX OJJIEMEHTBHI, IIOJb30BATbCSA HX
CBOMCTBAaMH IIpU PEIICHUH F€OMETPUUYECKUX 3a/1a4.

OpueHTHPOBaThCS B TIOHATUHU — TOUKHU NIEPECEUEHMS] MEJIMaH TPEyroibHHKA (LIEHTpa Macc) B
pelIeHuu 3a1ay.

Bianers nmonsiTHeM cpeaHel JIMHMM TPEYrOJIbHUKA W Tpaleluy, NPUMEHATh UX CBOMCTBA
IIPU PELIEHUN MPOCTEHIINX reoMeTpuueckux 3anad. Mmers npencrasinenue o reopeme daieca u
TEOpeMe O MPOMOPIHUOHAIBHBIX OTPE3Kax, MPUMEHATh MX JUIsl PELIeHUs MPaKTUYECKUX 3aaad (c
OTIOPOI Ha 3pUTENBHYIO HAIISTHOCTB).

HpI/IMeHHTB IMPU3HAKN l'IOI[O6I/I$I TPEYIrOJIbHUKOB B PCHICHUHU HCECIOKHBIX



reOMETPUUECKUX 3ajau.

[Tonp3oBatbes Teopemoii [udaropa s peneHus rTeOMETPUIECKUX U MPAKTUUECKHUX 3a/1a4.

Brnanete MOHATHAMM CHHYyCa, KOCMHYCa M TaHI€HCAa OCTPOro YIjia HPsIMOYIOJBHOIO
TpeyroibHuka. Ilonb30BaTbcs 3TUMM MOHATUSAMHU JUISL PELIEHUS IPAKTUYECKUX 3anad (Ipu
HE0OXOIMMOCTH C OMOPOI Ha aJrOPUTM IPABUIIA).

Boerancnsate (pa3nuuHbIME CrIoco0aMu) (C OMOpOoi Ha CIIPABOYHYIO WH(OPMAIIHIO) TUIOIIATH
TPEYroJbHUKA U IIOMAAN MHOTOYTONBHBIX (QUTYD (MONB3YSICh, IJie HEOOXOAMMO, KabKYISITOPOM).
[IpuMeHsTh MONy4YEeHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

Brnagete NOHATHSAMUM BIMCAaHHOIO M LEHTPAJIbHOTO YIJIA, MCHOJb30BaThb TEOPEMBI O
BIIMCAHHBIX YIJax, yrjlax MeX1y XOpAaMHU (CEKYLIMMH) U yIile MEXy KacaTeJbHOW U XOpAOH IpHu
pelIeHNU IPOCTEUIINX T€OMETPUYECKUX 3a1a4.

Branete MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA OINKUCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUU IIPOCTEUIINX 3aa4.

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE MOAEIIH IS
3aJa4 peasibHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHHUS C IPUMEHEHUEM M000Us U
TPUTOHOMETPHH (IIOJIB3YACH, TJIe HEOOXOIMMO, KaJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (QYHKLHUU OCTPBIX YIJIOB, HAXOIUTh C UX IOMOIIbIO Pa3IUUHbIE
AJIEMEHTHl MPSAMOYIOJIBHOIO TPEYTrOJIbHUKA («PEUICHHE MPSAMOYIOJbHBIX TPEYTrOJIbHUKOBY).
HaxoauTs (¢ HOMOLIBIO KaIbKYJIATOPA) JUIMHBI U YIJIbI U1 HETAOIUYHbIX 3HAYECHUH.

[Tons3oBatbess opMynaMy NPUBEIECHHUS U OCHOBHBIM TPUIOHOMETPUYECKHM TOXKJIECTBOM
JUI. HAXOXAEHUS COOTHOLICHMH MEXAY TPUTOHOMETPUYECKUMHU BEJIUYMHAMHM (C ONOpOM Ha
CTIPaBOYHYIO MHPOPMAILIUIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCHHYCOB JUISl HAXOXJIEHUS PA3JIMUHBIX 3JIEMEHTOB
TPEYrojbHUKa («pELIEHUE TPEYroJbHUKOB»), IPUMEHATh HUX NPU PELIEHUH POCTEHIINX
reOMETPHUECKUX 3a]1ay.

Brnaners monstusMu npeoOpa3oBaHMs 1000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBarecsi CBOWCTBAMM 1MO00MS MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATH UIMHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (1o aaroputMmy y4deOHbIX aeWicTBuid). IIpuMeHsTh cBoiicTBa
1o/100us B MPAaKTUYECKUX 3ajjauyaxX. Y METbIIPUBOAUTE MPUMEPHI MOTO0OHBIX (DUTYpP B OKpY’KaIOIIEM
MHUDE.

[Tonp3oBaTbess TeopeMaMu (1O BHU3YyalbHOH ONOpe) O MPOU3BEICHMM OTPE3KOB XOpPJ, O
IIPOU3BENECHNN OTPE3KOB CEKYILNX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpamMM, IOHUMAaTh HUX T€OMETPHUYECKUH M (U3HYECKHH CMBICH,
INPUMEHATh MX B PEUICHUH TEeOMETpUYECKUX M (u3nyeckux 3agad. [IpuMeHsTh cKalsipHOe
IIPOU3BE/ICHNE BEKTOPOB AJIs1 HAX0XKI€HUS JAJIUH U YTJIOB.

[Tonb30BaThcs METOJOM KOOpPAMHAT HAa IIJIOCKOCTH, MPUMEHSTh €ro B pelIeHUun
TFEOMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

Bnagetrs moHSTHAMH MMpaBUJIBHOTO MHOI'OYT'OJIbHUKA, TJIMHBI OKPYXKHOCTH,



JUTMHBI YT OKPY>XHOCTH M paJIlaHHON MEPHI yIiia, yMETh BBIYUCIATH IJIOMIAb KPYTal €ro 4acrei
(c omopoii Ha crpaBo4yHyl0 HHGopMarnuio). [IpuMeHsAThs MONMYyYCeHHBIE YMEHHS B TPAKTUYECKUX
3agaydax.

Haxomute ocu (MM LEHTPHI) CUMMETPUH (UTYp, NPUMEHSTH ABIKEHHS IUIOCKOCTH B
MPOCTEUIIIHNX CITyJasX.

[IpuMeHSTh MONyYeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MATEMaTHUYECKHUE MOJEIH JUIS
3aJa4 pealbHOM YKU3HH U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C TIPUMEHEHUEM MOI00Us U
TPUTOHOMETPUUYECKHX (PYHKIHUH (TIOJIB3YSCh, T/I€ HEOOXO0IUMO, KAIBKYIATOPOM).

OEJIEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» /-9 KITACCbI

esn u3yvenusi yueOHOro Kypca

B coBpemenHoM mH(poBOM MHpE BEpPOATHOCTH M CTATHCTUKAa NPUOOPETAloT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKU 3PEHHS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX poiu B oOpa3zoBaHuu. Kaxapiid
YeJIOBEK IMOCTOSTHHO IPUHUMAET PEUICHUS HAa OCHOBE UMEIOIINXCS Y HETO JaHHBIX. A I 000CHOBAaHHOTO
NPUHATHUST PEIICHUS B YCIOBUSAX HENOCTaTKa WM HM30bITKa WH(GOpMalUd HEOOXOJMMO B TOM YHUCIIE
XOpomio c(hOpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE MBIIIICHHE. VIMEHHO MOATOMY OCTpO
BCTala HEoO0XoauMOCTh c(hOpMUPOBAaTh y o0Oydamuxcsi, B ToM uyucie oOyuatomuxcs c¢ 3IIP,
(YHKIMOHATBHYIO TPaMOTHOCTh, BKIIOYAIONIYI0O B ce0s B KaueCTBE HEOTHEMIJIEMOW COCTAaBIISIOMICH
yYMEHHE BOCIPUHUMATh U KPUTUYECKU AHATU3UPOBATHh MH(POPMAIUIO, MPEICTABICHHYIO B Pa3IUYHbBIX
¢dopmax, TOHUMATh BEPOATHOCTHBIA XapakTep MHOTHX pEaJbHBIX TPOLECCOB M 3aBHCHMOCTEH,
MIPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE PacdEThl. 3HAKOMCTBO C OCHOBHBIMU MPUHIUIAMH cOOpa,
aHaJIM3a W MPEJCTABICHUS AAHHBIX M3 Pa3IMYHBIX cdep KU3HM OOIIecTBAa M TOCYIapCTBa MPHOOMIAET
oOyuaronuxcst K 00IeCTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOM IIKOJIBI
BBIJICJICHBl  CIIEYIOLME  CoJAepxkaTenbHO-MeToaudeckue nauHuu: «llpencraBneHue JaHHBIX U
onucaTeNbHass CTaTHCTHKA»; «BeposTHOCTB»; «DJIeMeHTh KOMOWHATOpUKH», «BBeneHwe B TEOpHIO
rpadoBy.

Copnepxanue nuHuu «llpeacraBneHue AaHHBIX U ONUCATENbHAs CTATUCTHKA» CIYKUT OCHOBOM
s (opMHpOBaHUS HABBIKOB pabOTHl ¢ MHQOpMAIME: OT YTEeHUS U HHTEpHpeTaluu HHPOpMaIH,
Ipe/IcTaBIeHHOM B TabauIlax, Ha JuarpaMmax u rpagukax a0 coopa, mpecTaBlIeHUs U aHAJIW3a JaHHBIX C
UCIOJIb30BAaHUEM CTATUCTHYECKHX XapaKTEePUCTUK CPEeIHUX M paccenBaHusa. PaboTas ¢ JaHHBIMY,
oOyuatomuecs: ¢ 3[IP ydarcs cuMThIBaTh U UHTEPIPETUPOBATH JIaHHBIE, BBIJIBUraTh, apryMEHTUPOBATh U
KPUTHUKOBATh MPOCTEUIINE THUIMOTE3bl, Pa3MBIILIATh HaJ (aKTOpaMH, BBI3BIBAIOLIIUMHU M3MEHUHUBOCTH, U
OLICHUBATh UX BIIMSHUE HA PACCMATPUBAEMbIEC BEJIMYUHBI U IIPOLIECCHI.

WMHTYyNTUBHOE NMPEACTABIECHUE O CIy4yallHOW M3MEHYMBOCTHU, MCCIENOBAHUE 3aKOHOMEPHOCTEH U
TEHJCHUMA CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JI1 HW3YyYEHHS TEOPUH BEPOSITHOCTEH. bombiioe
3HaueHue Ansa oOydwarommxcsa ¢ 3[IP 3gech MMEOT mpakTHYecKHWe 3afaHusi, B YaCTHOCTH OMBITHI C
KJIACCHYECKUMH BEPOATHOCTHBIMU MOJIEIISIMH.

[TonsiTHe BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonoao0us ciydaiiHoro coObitus. [lpu n3ydennn
Kypca obOyuatouuecs: ¢ 3IIP 3HakoMsTCS C NPOCTEMIIMMU METOJaMU BBIYMCIEHUS BEpPOSITHOCTEH B
CIIy4allHBIX JKCIEPUMEHTAaX C pPAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU HMCXOJaMH, BEpPOSTHOCTHBIMU
3aKOHAMH, TO3BOJISIOIIMMHU CTaBUTh U peliaTh Oosiee CIOXKHBIE 3a7aud. B Kypc BXOAST HadallbHbIE
MPEACTABJICHUS O CTy4YalHbIX BEJIMUYUHAX U UX YUCIOBBIX XapAKTEPUCTUKAX.

Tax>xe B paMKax 3TOro Kypca OCYIIECTBIIAETCS 3HaKOMCTBO oOydaromuxcs ¢ 3[1P ¢ mHOXkecTBamu
1 OCHOBHBIMH OIEpalMIMHU HaJl MHOXKECTBAMM, PACCMATPUBAIOTCS MPUMEPHI TPUMEHEHUS JUIsl PELIECHUS
3aJ1ay, a TaKXKe UCII0JIb30BAHUS B IPYTUX MaTEeMAaTUYECKUX KypcaX U Y4eOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax usyuaercs Kypc «BeposSTHOCTP M CTaTUCTHKa», B KOTOPBIM BXOJAT pa3JIelbl:
«[IpencrapneHune NaHHBIX U ONUCATENbHAs CTATUCTHUKAY; «BeposATHOCTbY; «IeMEeHTbl KOMOUHATOPUKH;
«BBenenue B TeopHio rpadoB.

Ha usydenue gaHHOro kypca oTBOAMT | ydeOHBbI yac B HEJeN0 B TEUEHHE KaXKJIOro roja
o0yuenus, Bcero 102 yueOHBIX yaca.



COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA (IIOTOJAM
OBYUYEHU)

7 KJIACC

[IpencraBieHne naHHBIX B BUJE TAOIUI], JUarpaMm, rpadukoB. 3anoaHeHue Ta0iul, YTCHUE
U TIOCTPOCHHE Uarpamm (CTOJIOMKOBBIX (CTOJIOYATBIX) M KPYroBbIX). UTeHHE TpauKoOB peanbHBIX
nporeccoB. M3Bieuenne HHPOPMALUU U3 AUATPaMM U TaOJHI, UCIOJIH30BAHUE M MHTEPIPETAIHS
JAHHbBIX.

OnwucarenbHasi CTaTUCTHKA: cpelHee apupMeTHdecKoe, MeIuaHa, pa3Max, HauOojblIee U
HauMeHbIIee 3HaUYeHUsI Habopa YMCIOBBIX AaHHBIX. [IprMepsl ciyyaiiHONW H3MEHYUBOCTH.

*CiyuaiiHbIil SKCriepuMeHT (OIBIT) U ciydaiiHoe coObiTue. BepostHocTs myactoTa. Poib
MaJOBEPOATHBIX U MPAKTHUYECKU AOCTOBEPHBIX COOBITHI B MpHpojae U B oOmiectBe. MoHeTa U
UrpajibHas KOCTh B TEOPHH BEPOATHOCTEH*?,

*I'pad, BepmmnHa, pedpo. CreneHnp BepiuHbl. Yncno pédep U cyMMapHas CTEIEeHb BEPIIHH.
[IpencraBnenne o cBszHoctH rpada. Lenu u nukisl. [Tytu B rpadax. O6xon rpada (3iinepoB myTh).
[IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemennesanay ¢ momonibio rpados*.

% 3neck u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPHIX MPOBOJUTCS B 03HAKOMUTEILHOM IIIAHE.
[TemarorcaMoCTOSTEIBHO ONpeelsieT 00beM H3y4aeMOoro MaTepHara.



8 KJIACC

[IpencraBienue naHHBIX B BUE TaOJHII, AUAarpamMm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanud HaJg MHOXECTBAMH:
o0benuHEHUe, TIepecedeHue, gomnoinHeHwe. CpoiicTBa  omepauuil  Hajg — MHOXKECTBaMM:
MEPEMECTUTENIBHOE,  COYETaTeNIbHOe,  paclpeieiuTe]IbHOe,  BKIOYeHHsA.  lcmonb3oBaHue
rpaMuecKoro MpeACTaBICHUs MHOMKECTB JJIsl ONHCAHMs pPeaJIbHbIX IPOLECCOB M SABICHUH, MpHU
peleHnH 3aja4.

*MN3mepenue paccemBaHMs JAaHHBIX. Jlucmepcust M CTaHAAPTHOE OTKIOHEHHE YMCIOBBIX
HabopoB. JlnarpamMma paccenBaHus™.

DneMeHTapHbIe COOBITHS Cay4aifHOro onbiTa. CiyyaiiHbie coObITHs. BeposTHOCTH COOBITHIA.
OmnbITEl ¢ PaBHOBO3MOKHBIMU 3J€MEHTapHbIMU cOObITUAMU. Ciy4aiiHblii BbIOOp. CBsI3b MEXITYy
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMH B TPUPO/IE, OOIIECTBE U HAYKE.

*lepeBo. CBoOMCTBa 1€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHME BHCSYEH BEpIINHBL,
CBSI3b MEXX/y YHCIIOM BEPIIUH U yrciaoM p&oep. [IpaBmiio ymHokeHus. Pemenue 3a1a4 ¢ moMOIIBIO
rpados.

[TpoTuBononoxHeie coobiTus. narpamma Ditiepa. OObeAMHEHHE U IIEPECEUEHUE COOBITUH.
HecoBmecTHble coObiTus. DopMylia CI0KEHUS BEpOSTHOCTEH. YClI0BHAs BeposATHOCTh. [IpaBuio
ymHOXeHusi. HezaBucumbie coOwitus. [IpencraBieHue skcnepuMeHTa B BHAE AepeBa. Pemienue
3aJjady Ha HAaXOX/JIEHUE BEPOSATHOCTEH C MOMOIIBIO JiepeBa CIy4alHOro 3KCIEPUMEHTa, Auarpamm
Diinepa™.

9 KJIACC

[IpencraBieHue NaHHbBIX B BUIE TaOIUL, AUarpamm, rpaduKoB, UHTEPIPETAUIAAHHbIX.

UYrenue u nocrpoeHue Tadiull, 1uarpaMM, rpaukoB 110 peaibHbIM AaHHbIM. I lepecTanoBKU U

¢dakropuan. CoueTaHust ¥ 4UCIO coyeTaHui. *TpeyroabHUK
[Tackans™®. Pemenue 3a1au ¢ MCOIb30BAHUEM KOMOMHATOPHUKHU.

*T'eomerpuueckast BeposiTHOCTh. CilydallHbIM BBIOOpP TOYKHM M3 (PUTyphl Ha IIOCKOCTH, U3
OTpe3Ka U U3 AYTU OKPYKHOCTH™.

Ucneitanue. Yenex u Heynada. Cepust ucnblTaHU 10 niepBoro ycrnexa. Cepusi MCTIBITaHUM
bepuynnu. BepostTHocTH coOBITHI B cepun UcTibITaHui bepHysnu.

CrnyualiHas BelMYMHA W paclpeleleHHe BepoATHOCTeH. Maremarnyeckoe OXHUIAHUE U
mucnepcus. [Ipumepbl MaTeMAaTHYECKOTO OXKMJIAHUS KAaK TEOPETHYECKOIO CPEIHEr0 3HAYCHMS
BEJIMYMHBI. MaTemMaTU4eCKOe OKHMJIAHHE W JHUCIEPCHs CIIy4ailHOM BEJIMYMHBI «YHMCIIO YCIIEXOB B
CepUM UCIBITAaHUN bepHym».

[TonsiTne 0 3akoHe OOIBIIMX YHCelNl. MI3MepeHne BepOATHOCTEN ¢ TOMOIIBIO 4acToT. Ponb u
3Ha4YeHHE 3aKOHA OOJIBIINX YHCEIl B IPUPOJIE U OOIIECTRE.

TIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATbI OCBOEHUSI ®EJEPAJILHOI
PABOYEH ITPOTPAMMBI KYPCA «BEPOSITHOCTb UICTATUCTHKA» (IIO TOJAM
OBYUEHUS)

HpCI[MCTHBIC PE3YIbTAaThl OCBOCHUA KypCa «BepOHTHOCTB U CTaTHCTHKa» B 7-9 kiaccax
XapaKTCPUIYIOTCA CIICAYIOIUMHU YMCHUSAMU.



7 KJIACC

Yurtate uHPOpMAIUIO, NPEACTABICHHYIO B TaOiMlax, Ha JAUarpaMMax; MpeACTaBIATh
JaHHBIE B BUAC TaOJUIl, CTPOWTH aUArpamMmbl (CTOJIOMKOBBIE (CTOJNOYATHIE) W KPYTOBBIE) IO
MaccuBaM 3HAa4eHHH (C HCIOIb30BAaHUEM 3PUTEIBHON HATIITHOCTH W/WUIHM BepOaIbHOM OMOPHI).

OnucelBaTh W HMHTEPIPETUPOBATH pEaJbHbIE YHCIOBBIC JIaHHBIE, MPEJCTABICHHBIC B
Ta0auIaxX, Ha JUarpaMMax, rpadukax.

OpHeHTUPOBATHCS B MOHSATUSX M ONEPUPOBATh MMU HAa 0a30BOM YpOBHE:CpEIHEE
apudmernyeckoe, MearaHa, HauOoJIbIlIee U HaMMEHbIIee 3HaUeHUs, pa3max.ImeThb
[IpEeCTaBICHUE O CIy4alHOM  HM3MEHYUBOCTH Ha IIpUMepax  LEH,
(bu3NYECKUX BEIWYUH, aHTPOIIOMETPUUYECKUX TaHHBIX; UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

N3Bnekats U mpeoOpa3oBbIBaTh MH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TaOJIUL, 1UarpamMM,
rpaduKoB; IPEACTABIATh JAHHBIE B BUJIE€ TaOJIULI, TUarpaMm, rpaduKoB.

OnucelBaTh 1OCJIE COBMECTHOIO aHaliM3a [JaHHbIE C IIOMOIIBIO CTAaTUCTUYECKUX
[IOKa3zarejei: CpeHMX 3HAYEHUM W Mep pacceuBaHMs (pa3Mmax, AUCHEPCUss U CTaHJAapTHOE
OTKJIOHCHHE).

HaxoauThk 4acTOThl YMCIIOBBIX 3HAYEHUI U YaCTOThI COOBITHII, B TOM UHMCIIE 110 PE3yJIbTaTaM
U3MEpEeHUuN W HaOMIOJeHUH (C MCIOJIb30BAHMEM 3pPUTENILHOW HAMIAJHOCTH W/HMIU BepOanbHOM
OTIOPBI).

Haxoaute BepoATHOCTH CIy4ailHBIX COOBITHI B OMBITaX, 3HAas BEPOSITHOCTU AJIEMEHTAPHBIX
COOBITHI, B TOM 4HCJE B OIBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAapHBIMU COOBITHAMHU (C
MCIOJIb30BAHUEM 3pUTENILHON HAIJISTHOCTH U/ BepOaIbHOM OMOpHI).

HNmets mnpencraBieHue O TpadUUECKUX MOJEISIX: JAEPEBO CIY4allHOrO 3KCIEpUMEHTA,
auarpammbl Disepa, 4nciaoBas rnpsmasl.

OnepupoBaTh MOHATUSIMH Ha 0a30BOM YpOBHE: MHOXKECTBO, IOJMHOYKECTBO; BBIIOIHAThH
Olepalliy HajJl MHOXKECTBAMHU: O0BEIMHEHHUE, NepeceyeHre, JO0MOIHEHUE; IePEUnCIATh IEMEHTHI
MHO>KECTB; IPUMEHSTH CBOMCTBAa MHOKECTB (C UCIIOJIb30BAaHUEM BU3YyaIbHOW OMOPHI).

Nmets mpencraBieHue o rpaduyeckoM MpeacTaBlIeHHe MHOXKECTB U CBA3EH MEXIy HUMHU
JUI OTMCAHUS IPOLIECCOB U SIBJICHHWM, B TOM 4YHCII€ NIpPU PELICHUH 33434 U3 JPYTUX Y4eOHBIX
IIPEIMETOB U KYpPCOB.

9 KJIACC

N3Bnekats u npeodpa3oBbIBaTh HHPOPMAIKIO, TTPEACTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX
B BU/JIe TaOMIHII, TUarpamm, rpadukoB; MpeACTaBIsATh JaHHBIE B BUIE TAOJHUIl, AUarpaMM, TpaduKoB.



Pemate mpocreiiime 3agadud  OpraHW30BaHHBIM TIEpeOOpOM BapHAHTOB, a TakkKe C
WCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmets mpencraBiieHne 00 OMHUCATENbHBIX XapaKTEPUCTHKAX JUJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPETHUE 3HAUCHUSI U MEPbI pacCEeHBaHMUSI.

HaxomuTh 9acTOTHl 3HAYCHHWI U YaCTOTHI COOBITHS, B TOM YHCIIE TOJB3YICh Pe3ylibTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOII0IeHUH (C OITOPO Ha CIIPAaBOYHYIO0 MH(OPMAITHUIO).

HaxomuTh BepOATHOCTH CITy4alHBIX COOBITHI B U3YYCHHBIX OMBITAX, B TOM YHCJIE B OMBITAX
C PaBHOBO3MOYKHBIMU 3JIEMEHTApHBIMH COOBITHSIMH, B CEpHUSX HCIBITAHUN 0 MEPBOr0 yclexa, B
cepusix UcnblTaHui bepHyIun.

NmeTs ipeacTaBiieHUE O CIy4allHOW BEJIMYUHE U O PACIPECICHUN BEPOSTHOCTEH.

HMmeTs npecTaBleHHE O 3aKOHE OOJBIIMX YMCENI KaK O IPOSBIEHUM 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYHMBOCTH M O POJIM 3aKOHA OOJIBIIKX YKCEN B IPUPOJE U OOLIECTBE.



5 k1acc TEMATUYECKOE IIVIAHUPOBAHUE

5 KJIACC
KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne n/m pasi KourpoJubnbie | IIpakTHyeckue (icpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 Harypanbnsle uncina. JleicTsus ¢ 43 1 bubnuoreka [IOK
HaTypaJIbHBIMU YU CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpust. JIluanm Ha 12 2 bu6mmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OOeikHOBCHAbIE XPOOH 48 1 https://m.edsoo.ru/7f4131ce
4 Harnsaanas reomerpus. MHOroyrojibHUKH 10 1 bubmorera [JOK

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

bu6mmoreka [IOK

° flecatiitisie ApoGH 38 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpust. Tena u purypsi B 9 bubnnoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
! Hostoperne 1 0bobumene 10 https://m.eds0o.ru/7f4131ce
OBILIEE KOJIMYECTBO HACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3iesioB U TeM uppoBbIE
Ne n/m pasi Konrpoabnbie | IIpakruueckue (urcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bu6mmoreka [IOK
! Harypanbusie wcna 30 1 https://m.eds00.ru/7f414736
5 Harnsannas reomerpus. [Ipsimelie Ha 7 bubnnoreka [JOK
IJIOCKOCTH https://m.eds00.ru/7f414736
bu6mmoreka [IOK
3 Jpobu 32 ! . https://m.eds00.ru/7f414736
bubmuorexa [JOK
4 Harnsannas reomerpus. Cummerpus 6 1 https://m.edsoo.ru/7f414736
bubmuorexa [JOK
> Bripaxenns ¢ Gyxsamu 6 https://m.edso00.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bu6nmoreka [IOK
TJIOCKOCTH https://m.eds00.ru/7f414736
bu6nmoreka [IOK
7 [Tono>xuTenbHBIE M OTPULIATENIBHBIE YUCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmoreka [IOK
8 TpencTapenue JaHHbIX 6 . https://m.eds00.ru/7f414736
9 Harnsguas reomerpus. @urypsl B 9 1 bu6mmorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, o000mIEHNE, 20 1 bu6mmoreka [JOK
CHCTEMAaTH3aIIH https://m.edso0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I1O 170 5 5
[TPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA)»

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoasusie | IIpakruueckue
NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucna v BeIYKCIIEHUS. PalnoHaIbHEIE o5 1 bubnuorexa [IOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 AJreOpaHECKHE BHPLKCHHA 27 ! https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
3 Y PaBHCHHA 1 HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 Koopmunatet u rpagpuicu. Oymnxiun 24 ! https://m.edso0.ru/7f415b90
bubnmorexa LIOK
> Tosropenne i 06odmenne 6 . https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB 110 102 5 0

ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ugpossbie
Ne n/m pasi Konrpoabnubie | IIpakruueckue (urpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Berunciienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BerauciaeHus. CTENeHb C IeIbIM 7 bubmuorexa [JOK
II0Ka3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 1 bubnunoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKIHH. OCHOBHEIE HOATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Dymxuun. Hucosbie pyniimn o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosopenne i 06obmerne 6 L https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM ugposbie
Ne n/m pasi Konrpoabnbie | IIpakruueckue (urcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
1 Uucna u Beruucienus. JlelcTBUTENbHbIC 9 bubnmoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnnoreka [JOK
OJIHOM IIEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBueHus u HepaBeHcTBa. CHCTEMBI 14 1 bubnnoreka [JOK
yYpaBHEHUN https://m.eds00.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Pynxum 16 . https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
6 Yucnoble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 18 1 bubnnorexka [JOK
3HaHUHN https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 KIIACC
KosnnuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM
Ne ni/m HpOrpaMMbI Beero Kontpoabnbie | Ilpakrnueckne | (unppoBbIe)
r
padoThI padoThI o0pa3oBaTejibHbIE

pecypcbl



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

[Ipocreiimme reomeTpudeckue GUTyphl U

1 UX cBoiicTBa. MI3MepeHne reoMeTpuiecKkux 14 bubmorexa [JOK

https://m.edsoo.ru/7f415e2e
BEJIMYMH

bubmuorexa [JOK
2 Tpeyronpiitici 22 https://m.edsoo.ru/7f415e2e

3 [TapannenpHble NpsiIMbIE, CyMMa YIJIOB 14 bubmumorexa [IOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e

4 OKpyXHOCTb U KpyT. [ 'eoMeTpuieckue 14 bubnunoreka [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e

. bubnuorexa [JOK
> Tosropenne, 0bodwmenne snanuii 4 https://m.edsoo.ru/7f415e2e

OBILEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM ugposeie
Ne n/m pasi Konrpoabnubie | Ilpakruueckue (uipp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bub6nmoreka [IOK
! HerripExyrombHiKH 12 . https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 HpOfIOpHI/IOHaJH)HI)IX OTFI))GSKaX MoA00HbIE 15 1 bubmorexa OK
’ https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
IT .H 7
3 IPeyTOMHKOR 1 OOy oK it 14 ) Bumorera LIOK
eyt - P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
Teopema [Tudaropa n Hagana bubnnorexa [JOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpYXHOCTH. BrimcanHele u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubmmnoreka HOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bu6nmorexa LIOK
6 losToperne, 0bodmerne snanmii 4 . https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1esioB H TeM ugposbie
Ne n/m pasi Konrpoabnubie | Ilpakruueckue (uipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Tpuronomerpus. TeopemMbl KOCUHYCOB U bubmumorexa [IOK
1 16 1
CHHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6paszoBanue nonodbus. Metpuueckue bubnuoreka [IOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
IT .
, | Do g [
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bu6mmoreka [IOK
6 JBHIKEHHS TIIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
; [ToBTOpenue, 06001IeHNE, 7 2 bubmmoreka [IOK
crUCTeMaTU3alKs 3HAHUN https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPO'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM OBbI€
Ne n/m pasi Konrpoabnbie | Ilpakruyeckue (1npporerc)
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnunoreka LIOK
! TIpeAcTaBieHHe NaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
2 OnucaTemLHas CTaTHCTHKA 8 . https://m.edsoo.ru/7f415fdc
. bubnuoreka [{OK
3 (C1yuaifHas H3MEHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Baenenne s Teopuo rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Ci1y4aitHOro 4 1 bubmuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6nmorexa LIOK
6 O0001enne, cucTeMaTH3alis 3HAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBULIEE KOJIMYECTBO YACOB I10 34 5 5

ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM u(poBbie
Ne n/m pasi Kounrpoabnsie | IIpakruueckue (uicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hostopenne kypea f Kacca 4 https://m.eds00.ru/7f417fb2
5 OnmcarenpHas craTucTika. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB CITy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Brenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 Coryuaifabie coORITHs 8 https://m.edsoo.ru/7f417fb2
. bu6nmoreka [JOK
7 O06006111EH1E, CUCTEMATH3AIIHS 3HAHUI 4 2 https:/m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
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9 KVIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa31esioB U TeM u(ppoBbIe
Ne n/m pasi Kontpoabnbie | IlpakTuueckue (unbp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
! Tosroperue kypca 8 xacca 4 https://m.edso00.ru/7f41a302
bubnunoreka LIOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckas BEpOATHOCTh 4 bubmiorexa LIOK
P P https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 Henrranus bepiyum 6 . https://m.edso00.ru/7f41a302
. bubnuoreka [{OK
> Cotyuaiinas Bennsa 6 https://m.edsoo.ru/7f41a302
bubmmoteka IIOK
6 OGobmernue, KoHTpO, 10 ! https://m.edso0.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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