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I[TOACHUTEJIbHAA 3AIIMCKA

Pabowass mporpamma Mo MareMaTWke Ui OOYYaIOMIMXCS C 3aJePXKKOW IMCUXUIECKOTO
pasButus (nanee — 3[1P) Ha ypoBHe OCHOBHOro 00IIero oOpa3oBaHUsS MOATOTOBJIEHA HAa OCHOBE
®denepantbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBbHOIO CTaHAaPTa OCHOBHOTO OOIIEro 0O0pa3oBaHuUs
(ITpuka3z Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MHHHCTEPCTBOM
toctui  Poccutickoit ®eneparuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC O0O0),
a/IalITUPOBAHHON OCHOBHOM 00pa3oBaTeiIbHON MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHus
oOydJaronuxcsi ¢ 3aJepKKoi mcuxudeckoro pazsutus (manee — AOOIT OOO 3IIP), paGoueii
porpaMMbl  OCHOBHOTO o0Omiero oOpa3zoBanus 10 mnpenmery «Marematukay, [IpumepHoii
pOTrpaMMbl BOCIIMTAHUs, C YY4E€TOM pacHpelesICHHBIX M0 KijaccaM MpPOBEpsSEMBbIX TpeOOBaHUH K
pe3ysibTaTaM OCBOCHHUS AANTHPOBAaHHONW OCHOBHOM 0O0pa30BaTEbHONW MPOTrpaMMbl OCHOBHOTO
o0riero o0pa3oBaHus 00YJAIOLINXCS C 3aI€P’KKOI IICUXMUYECKOT0 pa3BUTHA. B paboueii mporpamme
YUYTCHBI WJien W nojiokeHuss KoHlenuy pa3BuThs MareMarndeckoro odpasoBanusi B Poccuiickoii
®denepauuu.

OO0mas xapakTepucTHKa yuyeOHoro npeamera «MaremaTuka

VYuebublii mpeamer «MaTemaTuka» BXOJUT B HIpeAMETHYIO oOnacTe «MaremaTuka u
uHpopmatuka». OH CHOCOOCTBYET PAa3BUTUIO BBIYMCIUTENBHON KYJIBTYpbl U JIOTHYECKOIO
MBILIUIEHUS, (OPMUPOBAHUIO YMEHHS I0Jb30BAaThCS AJITOPUTMAMH, a TaKXe I[PHOOPETEHHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCETHEBHOHN ku3HH oOyuatonmxcs ¢ 3[1P. YueOnsrii
OpeaMeT  pPa3BUBAET  MBIIUICHHE, IPOCTPAHCTBEHHOE  BOOOpa)keHHE, (YHKLHUOHAJIBHYIO
rpaMOTHOCTh, yMEHHUS  BOCHPHHUMATh H  KPUTHYECKHM  aHAJIU3UPOBATh  HMH(OPMAIHIO,
IPE/CTAaBICHHYIO B Pa3InYHbIX (hopMax.

OOyueHune MatemaTuke OAET BO3MOXKHOCTH pa3BuBaTh y oOyuaromuxcs c¢ 3IIP Tounyro,
palMOHATIBHYI0 U MH(GOPMATUBHYIO Pe4b, YMEHHME OTOMpaTh Hambosiee MOAXOJSIIUE S3bIKOBBIE,
CHUMBOJIMUYECKHE, Tpaduyeckre cpeacTtBa [Uis BBIPOKEHHS CYXKACHHH W HarisAHOTO MX
IIPEJICTaBICHMUS.

Heo0xomumMpIM KOMIIOHEHTOM OOIIEH KyJbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISICTCS
o011ee 3HaKOMCTBO C METOJAaMHU IO3HAHUS JEHCTBUTENBHOCTH, NPEACTaBIEHUE O IpeaMere U
METO/aX MaTEeMaTUKH, UX OTIMYUA OT METOJOB APYTHMX €CTECTBEHHBIX M 'yMaHUTAPHBIX HAyK, 00
0COOEHHOCTSIX NMPUMEHEHUS] MaTeMaTHKU JUIs pelleHHs Hay4HbIX WM NPHKIAJHBIX 337a4. Takum
o0pa3om, MareMaTuyeckoe oOpa3oBaHHE BHOCUT CBOM BKJIaJ B (OpMHUpOBaHUE OOIIEH KYIbTYpbI
YeJIoBeKa.

W3ydyeHne MaTreMaTUKH TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHUIO YEJIOBEKa,
MOHMMAHHIO KPacoThl U M3SIECTBA MATEMAaTUYECKUX PACCYKIECHUMN, BOCIIPUATHIO T€OMETPUUIECKUX
(dbopM, YCBOCHHIO H/IEU CUMMETPHUH.

[Tporpamma oTpaxkaet cojepxaHue o0ydeHus npeamery «MaTemaTuka» ¢ yueToM 0coObIX
oOpasoBarenbHbIX TOTpeOHOCTEeW oOyudaromuxcss ¢ 3[IP. OsnageHue ydeOHBIM MPEAMETOM
«MatemaTuka» NpeACTaBiseT ONMpPEIeIEHHYIO CI0XKHOCTb s yyamuxcs ¢ 3I1P. ¥V obyuaromuxcs
¢ 3IIP naubosee BbIpaK€HbI OTCTABAHMSI B PA3BUTUHU CIOBECHO-JIOTMYECKUX (POPM MBIIIICHMUS,
MO3TOMY aOCTpaKTHbIE W OTBJICUYEHHBbIE KAaTErOpPUU UM TPYTHOJOCTYNHBL. B Toke Bpems mnpu
CHEeHaIbHOM OO0y4eHHHM oO0ydJaromuecs MOTYT BBIIOJHATh 3aJaHusl 1Mo auroputMmy. OHu
BOCIIPUMMYMBBEI K ITOMOIIY, MOTYT BBIIIOJIHUTH NEPEHOC HA AHAJIOTMYHOE 3aJJaHUE YCBOEHHOTO
crocoba pemieHus. CHIKEHHE Pa3BUTHUSL MBICIUTEIbHBIX ONEpaluil U 3aMelJIeHHOE CTaHOBJICHHE
JOTMYECKUX JEHCTBUH NPUBOAAT K HEJOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMbIX Y4eOHBIX
neiictBuil. Y 00ydaromuxcsi 3aTpyAHEHbl CUETHbIE BBIYHMCIEHUS, NpPOU3BOJAMMBIE B yme. B
MUCbMEHHBIX BBIYMCICHUAX OHU MOTYT MPOIMYCKaTh OJUH U3 MPOMEXYTOUHbIXIIaroB. [Ipu pabote ¢
YHUCIIOBBIMHU BBIPKEHUSIMU, BBIUMCICHHEM WX 3HAYEHHUS MOTYT HE YIEp)KUBATh IPABHIIbHBIM
nopsiiok aevicteuil. [lpu ynmpomienun, npeoOpa3oBaHuM BblpaxkeHuil ywammuecs ¢ 3[IP He moryt
CaMOCTOSTENIBHO MTPUHATB PELICHHUE O MOCIIEN0BATEIbHOCTH BBINOIHEHUS AeUCTBUI. KOHKpETHOCTH
MBILLUIEHHS] OCJIOJKHSET YCBOCHMSI HaBbIKA PEILIEHUSI YPABHEHUM, HEPABEHCTB, CUCTEMBI YPABHEHHM.
WM MasioiocTynHo coBepllieHne 0OpPAaTUMBIX Olepaliuii.

Huzkuii ypoBeHb pa3BUTUS JIOTMYECKMX ONepalnuid, HeaocTaroyHass 00O0OIIEHHOCTh



MBIIUICHUS 3aTPYJHSIOT H3ydeHHe TeMbl «DYHKIUW»: TpH onpeleieHHH (QyHKIMOHATBHON
3aBHUCUMOCTH, TIpM  ONHCAaHUM TpaduuecKoW  CUTyallMd, HCIONb3ys TE€OMETPUUYECKHI,
anreOpandeckuii, (YHKIMOHAIBHBIN s3bIKM. Hepeako ydvamecs He BUIST Pa3sHUIBI MEXKIY
00JacThi0 ornpenecHus] QYHKIIMHA U 001aCThIO 3HAUCHUH.

Pemienue 3amad compspkKeHO € TPYAHOCTSAMHU O(GOPMIICHHS KPATKOW 3alliCH, MPOBEACHUS
aHanmM3a YCJIOBHUS 3aJayd, BblAETeHHs cymecTBeHHoro. OOyuwarounecs ¢ 3IIP 3arpyassiorcs
c/IeNaTh yMO3aKIFOUEHHE OT OOIIEro K YaCTHOMY, HEPEIKO BHIOMPAIOT HEPAI[MOHAIBHBIC CIIOCOOBI
pelLIeHHs], THOT1a OTPAaHUYMBAIOTCS MAHUIYJISIUSAMU C YUCIIAMH.

[Ipu wm3ydenunm reomerpuyeckoro marepuana oOyuarommecs ¢ 3IIP crankuBaroTcs ¢
TPYAHOCTBIO JIENIaTh JIOTHYECKUE BBIBOJIBI, CTPOUTH IIOCIIE0BATENILHBIC pacCyxaeHus. Hempounbie
3HAHUSI OCHOBHBIX TEOPEM TI'€OMETPUU MPHUBOAMUT K OMIMOKAM B PEUICHUH I'€OMETPUYECKUX 3a/ad.
OOyuatoniyiecss MOTYT TOJMEHHUTh (OPMYILY, HENMPAaBHIBLHO NPUMEHHTh TeopeMy. K cephe3HbIM
ommOKaM B pEIICHMHM 3aJad [OPUBOAAT  HENOCTATOYHO PAa3BHTBIE IPOCTPAHCTBEHHBIC
npecTaBieHus. VM CJI0KHO BBIOJHUTH YEPTEK K YCIOBUIO, BIIUCBbMEHHBIX Pa00TaX OHH HE MOTYT
MIPUBECTH OOBICHEHUE K YSPTEKY.

To4HOCTh 3alIOMHHAHUSI U BOCIIPOM3BENEHHS y4eOHOTO Marepuana CHUXKCHBI IO TPUYHHE
CJ1a0OCTH MHECTHYECKOM NesATeNbHOCTH, CY)KEHUSI 00beMa MaMSTH.

Obyuaromumes ¢ 3I[IP TpeOGyercs Oonblie BpeMEHH Ha 3akKperuieHHe Marepuana,
aKTyalnu3anus 3HaHUH 110 OTIOPE PU BOCIIPOU3BEICHUH.

Jlns  mpeojoiieHuss TPYAHOCTEW B HM3y4eHHMH YydeOHOro mpeaMera «MaremaTuka
HeoOXxonuMma ajmanTanus oObeMa M XapakTepa ydeOHOTO Marepuaja K II03HaBaTeNbHBIM
BO3MOXKHOCTsIM ywamuxcsi ¢ 3[IP. Crnenyer y4yeOHBIN MaTepuan MpEenogHOCUTh HEOOIbIIMMU
HOPIMSIMUA, YCIIOXKHSISI €ro IMOCTENEHHO, W3BICKMBATh CHOCOOBI aJanTallid TPYIHBIX 3aJaHui,
HEKOTOPBIC TEMBI J1aBaTh KaK03HAKOMHUTEIILHBIC; UCKITIOYATh OT/ICIbHBIC TPYIHBIE JOKA3aTEIbCTBA;
TEOPETUYECKHI MaTeprall PEeKOMEHyeTCsl M3ydaTh B MPOIECCe MPAKTHYECKOW JESITeIBHOCTH IO
pemieHuto 3aga4. OpraHuyeckoe eIUHCTBO MPAKTUUYECKONH M YMCTBEHHOH JI€ATEIbHOCTH YYalUXCS
Ha YpPOKax MaTeMaTHKH CIHOCOOCTBYIOT MPOYHOMY W CO3HATEIBHOMY YCBOCHHUIO Oa3MCHBIX
MaTeMaTHYECKUX 3HAHUN HYMCHHI.

ey 1 3a1a4n U3y4eHHs1 y4eOHOro npeamera «MaremMaTuka

[TpuopureTHBIMH Yenamu 0OydeHHs] MaTeMaTuKe B 5—9 Kiraccax sBISIOTCS:

¢dbopMHpOBaHHE  LEHTPAJIbHBIX  MaTeMaTHUECKUX  MOHATUH  (YMCiO,  BEIMYMHA,
reoMerpuueckas  ¢urypa, IHEepeMEHHas, BEpPOSTHOCTb,  (QYHKUMS),  OOECleynuBaIOLIUX
IIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaThuyeckoroodpasobanus odyqaromuxcs ¢ 3I1P;

nojaseaeHue oOywaromuxcs ¢ 3IIP Ha gocTymHOM [uii HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY)KAIOLIEro MHUpa, MOHUMAaHWE MaTeMaTHUKU KakK 4YacTH oOuien
KYJIbTYpPbI UEJIOBEYECTBA;

pa3BUTHE HWHTEIUIEKTYyaJbHBIX M TBOPYECKMX CIOCOOHOCTeH oOywaromuxcs ¢ 3IIP,
MO3HABATEJIbHON aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHUHN, KPUTUYHOCTU MBIIIEHUS, HHTEpeca K
W3YYEHUIO MAaTEMaTHKU;

(dopMupoBaHue (YHKIIMOHAIBHON MAaTeMaTH4YE€CKOW TPaMOTHOCTHU: YMEHHUS pacllo3HaBaTh
NPOSIBICHUS] MaTeMaTHUECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallUsiX M TpPU H3YYEHHMM JPYTruX Y4YeOHBbIX TMPEAMETOB, NPOSBICHUS 3aBUCUMOCTEN H
3aKOHOMEPHOCTEH, (OpPMYJIMpPOBaTh MX Ha S3bIKE MaTEMaTHKU M CO3[aBaTb MaTeMaTUYeCKHe
MOJIENH, MIPUMEHSTh OCBOEHHBIM MaTeMaTUYeCKUi anmapar TUISE pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

JlocTHKeHME ITUX Lieel 00ecrIeqnBaeTCs PEIIEHUEM CIEAYIOUINX 3a0ay.

¢dopmupoBars y obOydarouuxcsi ¢ 3I1P HaBblkM y4yeOHO-TIO3HABATENBHOM J1EATENBbHOCTH:
IUTAHUPOBaHWE paboOThl, IOUCK pAlMOHAJIbHBIX TyTeld €€ BBINOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

CIOCOOCTBOBAaTh MHTEJUIEKTYAIIbHOMY PAa3BUTHIO, (OpMHpOBaTH KauecTBa, HEOOXOIUMBIE
YeJIOBEKY Ul MOJHOLEHHOM XH3HH B COBPEMEHHOM OOIIECTBE, CBOICTBEHHBIE MaTeMaTHYeCKOU
JEeSTENIbHOCTH: SCHOCTHM W TOYHOCTH MBICIIM, WHTYMIIMM, HPOCTPAHCTBEHHBIX IpEACTaBICHUI,
CIIOCOOHOCTH K IPEOJOIEHUIO TPYIHOCTEH;



(GbopMHpOBaTh KIHOYEBbIE KOMIIETEHIMM YYaIlMXCsl B paMKax MpeiAMeTHOM o01actu
«Matematuka 1 nH(pOpMaTUKAY;

pa3BUBATh MOHATUHHOE MBIIUICHUS oOydarommxcs ¢ 311P;

OCYLIECTBIISITh  KOPPEKIMIO MO3HABATENBHBIX mporeccoB oOywaromuxcs ¢ 3IIP,
HEOOXOIUMBIX JUIsl OCBOSHMSI IIPOrPaMMHOI0 MaTepuaia o yueOHOMY MpeaMETY;

IpeycMaTpuBaTh BO3MOXXHOCTh KOMIICHCAIIMH O0pa30BaTeIbHBIX JC()UIIMTOB B OCBOCHUHU
IPEIIECTBYIOIIEr0 IpOrpaMMHOro Mmarepuana y oOydaroumxcsi ¢ 3IIP m HegocTatkoB B HX
MaTEMaTUYECKOM Pa3BUTHUN;

c(OpMHPOBATH YCTONUMBBIN HHTEPEC YUALIUXCS K IPEAMETY;

BBISIBJIATh U Pa3BUBATh MaTeMaTHYECKHE U TBOPUYECKHE CIIOCOOHOCTH.

OcCHOBHBIE JTUHUM COJIEP’KaHUsl Kypca MaTeMaTHKu B 5—9 knaccax: «Hucia vBBIYUCIECHUN Y,
«Anrebpa» («AsreOpanyeckue BBIPRXKEHUA», «YPAaBHEHUS M HEPaBEHCTBa»), «DyHKUUNY,
«eomerpusi» («'eomerpuueckue Qurypsl m uX CBOMcTBa», «/3MepeHHE TE€OMETPHUYECKUX
BEJIMYMHY»), «BeposATHOCTh M cTaTHUCTUKa». JlaHHbIE JTMHUM Pa3BUBAOTCS MapajuleibHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JPYroi, a B TECHOM
KOHTaKTe M B3aumozeicTBuu. Kpome 53TOro, mx oOBeAMHSET JIOTHYECKas COCTABIAIOIAs,
TPaJMLMOHHO IMpHUCYIIas MaTeMaTHMKE U IPOHU3bIBAIOLIAs BCE MAaTEMaTHYECKUE KYypChl H
cogepxarenbHple  guHuUM.  CdopmynupoBanHoe B DegepalibHOM  rocylapCTBEHHOM
00pa30BaTeIbHOM CTaHJapTe€ OCHOBHOIO 00Ilero o0pa3oBaHus TpeOOBaHUE «yMEThb ONEPUPOBATH
HOHSTHUAMM: OIIPENEICHHUE, aKCHOMa, TEOPEMA, 10KA3aTEeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U
JIO)KHBIE BBICKAa3bIBaHMs, NPUBOJUTH HPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U
OTPHIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM KypcaM, a (OpMHUPOBAHME JIOTUYECKMX YMEHMH
pacrpeensercs mo BCeM rojgam oO0y4eHusl Ha ypOBHE OCHOBHOTO O0IIero oOpa3oBaHMs.

Conepxxanue 00Opa3oBaHUS, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOEHUS
[TpumepHOil paboueill MmporpaMMbl, pacHpeleNéHHbBIM 10 rojaM oOOyuYeHHus, CTPYKTYpHUpPOBAHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, INPUHLIMIHAIBHBIM BOIpOCaM OOydaroluecs
o0pamaguch HEOJHOKPATHO, YTOOBI OBJAJCHHE MAaTEMaTHUYECKUMH TOHATHAMH M HaBBIKAMU
OCYILECTBIIIIOCHIIOCIE0BATENBHO U TOCTYNATENBHO, C COOJIFOJJIEHHEM IPUHIIUIA IPEEMCTBEHHOCTH,
a HOBBIC 3HAHM BKIIOYAIHCH B OOIIYIO CUCTEMY MAaTeMaTHYECKUX MPEICTaBICHUI 00yJaromuxcs ¢
3IIP, pacumpss u yray6uss e€, oopa3ys NpoyHble MHOXECTBEHHbIE CBsA3U. OOLIMe neiau U3y4eHus
yuebHoro npeamera «Marematuka» npenacrasieHsl B [IpumepHoil paboueli nporpaMme OCHOBHOTO
o01m1ero oopa3oBaHus.

Oco6enHocTn 0TOOPA M aganTaUM y4e0HOr0 MaTEPHAJIA 110 MATEMaTHKe
O6yuenue ydyeOHOMY mpeaMmery «MaTemMaTukay CTPOUTCS Ha CO3JaHUU ONTHUMAaIbHBIX
YCIIOBUHM Al yCBOEHUSI MporpammHoro marepuana oOyugatortumucs ¢ 3[IP. bonbiioe BHHUMaHue
yaensiercsi oTOoOpy ydeOHOTO Marepualia B COOTBETCTBUM C NPHUHIIMIIOM JOCTYIMHOCTH TP
COXpaHeHHH o001Iero 0a30BOro YPOBHSA, KOTOPBIM JOMKEH MO COAEPKAaHUI0O U 00beMy OBITh
amanTUpoBaHHBIM i oOydarornuxcst ¢ 3[1P B cooTBeTcTBUU ¢ X 0COOBIMU 00pa30BaTEIHHBIMU
notpebHocTsaMu. CiaenyeTobneryuTh oBiaaeHne Marepuanom odydarommumucs ¢ 3[1P mocpenctom
€ro JICTATBbHOTO OOBSCHEHUS C CHCTEMATHYECKHM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKH B
MPUMEHEHUY 3HAHUHU, UCTIONB3YsI MPUEMBI aKTyalu3alii(BU3yaabHas OMopa, MaMsITKa).
[Iporpamma mpegycMaTpUBaeT BHECEHHWE HEKOTOPHIX H3MEHEHHI: yMEHbIIEHHE o0BheMa
TEOPETUYECKHX CBEJICHUH, BHIHECEHHE OTACIbHBIX TEM WU LETBbIX Pa3/lelioB B MaTepUaNbl IS
0030pHOT0, 03HAKOMUTEIHHOTO U3YUEHUSI.

N3menenus nporpammsl B 5-9 Kiiaccax

Mamemamuxa ¢ 5 u 6 knaccax

B o3HakoMHTENHEHOM IIIaHE PEKOMCHAYCTCA H3y4daThb CICAYIOIIHUE TCEMBI:
«Pumckass  Hymepauus», «PaBHbie  Qurype», «wmmnap, KoHyc, 1map»,  «Kyo»,
«IIpamoyronsHeld mapaienenunen», «llepememenne no KOOPAMHATHOM HpsMon», «Moayinb
yucia», «YUucinoBble mpoMexyTkn»; «MacmTtad» (u3yuyaercs B Kypce «leorpadus»);
«M300pakenne reoMeTpuyeckux (GUryp Ha HETMHOBAaHHOM OyMare ¢ HCIIOJIb30BaHUEM LIUPKYIIA,
JUHENKHU, YroJdbHUKA, TPAHCHIOPTUPa», «[I1MHa oKpyXHOCTHY, «[lnomane kpyra», «llapannensHsie



npsmbiey», «llepnenaukynspHbie npsmeie», «OceBas U LEHTpajdbHas CUMMETpUN» (M3ydaeTcs B
Kypce reomeTpun); «beckoHeuHble MepruoaUEcKie NecATHUHbIE Apo0u.JlecaTHuHOe MPHOIIKEeHHE
OOBIKHOBEHHOM ApoOM» (M3ydaercs B Kypce anreopsl). CieayeT yMEHBITUTh KOJIMYECTBO YacoOB Ha
cnenyrome Tembl:  «Pemenue normueckmii  3amau», «/mmHa  orpeskay,  «llkamb,
«PacnpenenuTenpHblil 3aKOHYMHOXEHUA», «3alUCh MIPOU3BEICHUS c OYKBEHHBIMU
MHOXHTEIIMIY, «[locTpoeHne KoHpUrypannii U3 4acTei MpsMOii, OKPY)KHOCTH Ha HETMHOBAHHOH U
KieryaTon Oymare», «J/lemurenmn u kpatubie. [lpusnakm aenumocTtw», «HamOGonbmumii oOmwit
JIENIUTENb U HaUMEHblIee o01ee KpaTHoe. JlenuMocTs CcyMMbl U IipousBeneHus». «llpuBenenue
Ipobu K HOBOMY 3HaMeHaTeno», «HaxokleHue 4acTu LEenoro M LEeJoro Mo €ro 4acTu.
«OkpyriieHue AecATUYHBIX Apobeit». «PemeHne 3aaay nepeboOpoM BCeX BO3MOMKHBIX BapUAHTOBY,
«CocraBrenne OYKBEHHBIX BBIPDOKEHH MO YCIOBHUIO 33aum.

BricBoOoauBIIMECS Yachl MOXKHO HCIIONBb30BaTh Ha IOBTOpEHUE (B Hayale U KOHIIE
y4eOHOT0 rojia), Ha M3y4eHUue HamOosiee TPYOHBIX M 3HAYMMBIX TeM: B V Kiacce — Ha pelieHue
yYpaBHEHUM, MpUBEIEHUE IPOOM K HOBOMY 3HAMEHATENI0, YMHOXKEHUE M JIEJICHHE JeCATUYHBIX
npobeit, n3mepenue yrios; B VI kiacce — ACWCTBUS C TOJOXKHUTEIBHBIMA M OTPHIATEIbHBIMU
YHCIIaMH, PEUICHUE YpaBHEHHH, CI0KEHUE W BBIYUTAHUE YMCEN, COACpKAIIUX IeNIyI0 U APOOHYIO
4acTh, HA YMHOXXEHHE U JIeJICHUE OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS M3y4aThb CIEAYIOIIHE TEMBI:
«ppaunonanbHble uucna. JleicTBUTenbHbIE uucha», «CpaBHEHUE JEHCTBUTEIBHBIX YHCEI,
apumeTnyecKkue JAEUCTBUSA C JEHCTBUTENbHBIMH umciaMuy», «HaxoxxaeHue mnpuOIMKeHHbIX
3HAUYEHUM KBaJpaTHOro KopHs», «Teopema Buera», «Pemienus ypaBHEHUI TpeTbel U 4eTBEPTOM
CTeneHeil pa3lioKeHHeM Ha MHOXHUTenn», «DyHkius y =vX u ee rpapuk», «lorpemHocts u
TOYHOCTh HpUOIMKEHUS», «UeTHple M HedeTHble (QyHKIME», «DyHKIUS y=Xx"», «DyHKIMSA y=
ax’, ee rpaduk u cBoictBa. ['paduku GyHKIMA y= ax? +nu y=a(x- m)z, «YpaBHEHHE C IBYMs
NepeMEeHHBIMH U ero rpaduk», «['padudeckuii crmocod pemeHus CUCTEMBI ypaBHEHHI,
«M3o0pakeHne UJICHOB apU(PMETHUECKOH ¢ TI'eOMETPUUYECKON Mporpeccuii TOYKaMu Ha
KOOPJMHATHOM MJI0CKOCTH. JINHEHHBIN NIKCIIOHEHIUAIbHBIN POCT. CII0KHBIE TPOLIEHTHI.

Cnenyer  yMEHbLIMTh  KOJMYECTBO  4YacoB Ha  u3ydyeHue T1eMm:  «Dopmyssi»,
«/lokazarenbcTBO TOXKAECTB», «JIuHEeliHOe ypaBHEHHE C JBYMS HEU3BECTHBIMU», «I'paduxk
JUHEHHOTO ypaBHEHUS C IByMs MepeMeHHbIMUY, «I paduueckoe perieHue TMHEHHBIX YpaBHEHHUH U
CHCTEM JIMHEHHBIX ypaBHEHUN», «CBOMCTBA KBAAPATUUHON (HYHKIIUN.

BeicBoOOMBIIMECST Yackl PEKOMEHAYETCs HCIONb30BaTh: JUIs Jy4lled MpopaboTKu
HaubOosee BaxHBIX TeM Kypca: «Pemenue ypaBHeHMI», «PelieHne CcucTeM ypaBHEHUI»,
«CoBMecCTHbIE JAEUCTBUS € Jpodsmu», «IIpuMeHeHHe CBOWCTB apu(METHUECKOrO KBaJPaTHOIO
KOpHsI»; Ha MOBTOPEHHE, pelIeHre 3a/1a4, NpeoOpa3oBaHe BHIPAKEHUH, a TaK)Ke Ha 3aKpeIuIeHHe
M3Y4YEHHOI'0 MaTepuaa.

T'eomempus

Crnenyer OCHOBHOE BHUMAHHUE yJEIUTh IPAKTUUECKON HAIIPABIEHHOCTH Kypca, UCKIIIOUUB U
yIpoCTUB HauOoJiee CIOXKHBIN U BOCHPUITUS TeopeTudeckuil marepuan. Ha ypokax reomerpuu
HE00X0/IMMO MaKCHUMaJIbHO HCMOJIb30BaTh HAIIAHBIE CpeJICTBA OOydeHus, OoJbIle MPOBOJUTH
MPAKTUYECKUX padoOT C ydauuMmucs, pemars 3agadyd. CTpOuTh pellieHHe 3ajad IpU MOCTOSHHOM
0OpaleHnn K HaIJIJHOCTH — PUCYHKaM M 4epTeKaMm.

O3HakoMuTenbHO  naTth  TeMmbl:  «TeopeMbl W J10Ka3aTeiabCTBO.  AKCHOMBI»,
«/loxazarenbCTBO OT NPOTUBHOIrO», «CyIIECTBOBAHME M €IMHCTBEHHOCTb NEPIEHIUKYJApa K
npsaMoi», «MeToa reoMeTpudeckux MecT», «Meroa yiBoeHus Menuanbel», «Teopema ®aneca u
TeopeMa O TPONOPLUUOHAIBHBIX OTpe3kax», «lleHTp Macc TpeyronapHuka», «3mMeHeHHe
TPUTOHOMETPUUECKUX (PYHKLUMNA IpU BO3pacCTaHUU yriia», «DopMysbl A1 palycoB BIIMCAHHBIX U
ONMCAHHBIX OKPY>KHOCTEH MPaBUIIbHBIX MHOTOYT'OJIbHUKOBY, «YPaBHEHHE MPSIMOW», «JBHIKEHUEY,
«CBolicTBa OBHXKEHHsA», «Teopema O MPOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIUX, TEOPEMa O KBaapaTe KacareiabHoW». ClieqyeT yMEHBIIUTHh KOJMYECTBO 4acOB
Ha wusydyeHue TteM: «Cummerpuunble @urypbl. OCHOBHBIE CBOICTBAa OCEBOH CHMMETPUN,
«enTpanbHas cummerpus», «llapamiensuslii nepeocy, «IloBopor», «IIpeodpa3oBanue mogoous.
[To1061eCcOOTBETCTBEHHBIX AIEMEHTOBY, «OCHOBHBIE 3a/1a4l HA MOCTPOCHUE C TTOMOIIBIO IIUPKYJIS



U JUHEHKN», «/lekapToBbl KOOpIWHATHI Ha IUIOCKOCTHY, «Pemenune TpeyroiabHukoBy, «llomobue
buryp».

BricBoOoaMBIIIKECS Yachl HCTIONIB30BATh HA PELICHHE 3a/1a4 U IOBTOPEHHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ TeM, 4TO JaHHBINA KypC BBI3BIBAET HAUOOJBIINE CIOKHOCTHU JUIsl O0y4aroUIXcs C
3HP, CBA3aHHBIC CO CHHIKCHHBIM YPOBHCM pPa3BUTUA CIIOBECCHO-JIOTUYCCKOI'O MBIIUICHUA, €ro
M3y4eHHUE JOHKHO CTPOUTHCA Ha 6a30BOM YPOBHE U JIOCTYITHOM JIJIsl YUEHUKOB MaTepHale.

OcCHOBHOE BHHMaHHUE ciIcayer yAaACIWuTb pasaciaM, CBA3aHHBIMHA C TIOBTOPCHUCM
NPONJCHHOTO MaTepuaia, YBEIHMYUTh KOJUYECTBO YNPAKHEHUW U 3aJlaHuM, CBSI3aHHBIX C
MPAKTUYECKOH JEATEeIbHOCTHI0 00YJaIOIIUXCS.

Heo0xonuMo mepecMOTpeTh collepKaHHe TEOPETUYECKOro Marepuajga M XapakTep ero
U3JIOKEHUS: TEOPETUUECKU MaTepHall IPernoAHOCUTh B MPOIECCe PEIICHUs 3a/1a4 U BBITOJIHEHUS
3a;[aHm”1 HarJIAAHO-IIPAKTHYCCKOI'0 XapakKTepa, HC Tpe6OBaTB BbBIBOJIa U 3alIOMHUHAHUA CJIOKHBIX
dbopMyn, pelieHHs HECTaHAAPTHBIX, TPYAOEMKHX 3adaHuid. Psng Tem cineayer wu3y4arh B
03HAKOMUTEJILHOM ILJIaHE.

[Iporpamma mpenocTaBiseT CBOOOJAY B paclpelesieHMH MaTepuana I0 YeTBEPTAM
(tpumectpam). Pacnpenenenue BpeMEeHM Ha U3y4YeHHE TEM B TEYEHHE Yy4eOHOro roja
CaMOCTOSITENIFHO OIpeNeNsIeTcsl 00pa3oBaTeNbHON OpraHM3alueil W 3aBUCHT OT OCOOCHHOCTEH
rpynnsl oOy4atomuxcs ¢ 3I1P u ux oco6bix 06pa3oBaTenbHBIX TOTPEOHOCTEH.

Buapbl nesareqbHocT odyuarwmuxcs ¢ 3I1P, 00yciioBieHHbIC0COOBIMH 00pa30BaTEeIbHBIMHU
NOTPeOHOCTSIMU M 00ecleYuBAOIINe OCMbICIICHHOE OCBOEHHE COJep:KaHMU 00pa3oBaHuUs
no npeamery «MareMaTuka»

Conepxanne BHIOB JnesiTenbHOCTH oOydwatommxcsi ¢ 3[IP ompenensiercss ux ocoObiMu
oOpa3zoBatenbHbIMH MOTpeOHOCTAMU. [loMuMo mupoko ucnomszyemsix B OOII OOO obmux s
BCEX OOYUAIOMIMXCS BUIOB JACATEIBHOCTH CIIEAYeT YCUIIUThBHU/BI ACATEIBHOCTH CHICHHU(PUUHBIE IS
JAHHOW KaTeropuu JeTeil, oOecreynBaroiie OCMBICICHHOE OCBOEHHUE COJIEpKaHUS 00pa3oBaHUS
10 IIPEIMETY: YCUJIEHHE NPEIMETHO-IPAKTUUECKON NESATENIbHOCTH C aKTUBMU3AlMEW CEHCOPHBIX
CUCTEM; YepelOBaHUE BUIOB JAEATEIbHOCTH, 3a/IEHCTBYIOIIUX PA3IMYHbIE CEHCOPHBIE CHUCTEMBI;
OCBOEHUE Marepuajla C OINOpOHl Ha aNropuTM; <«IIOLIArOBOCTh» B H3YYEHHHM MaTepuala;
UCIOJIb30BaHUE JOMOJIHUTEIBHOW BHU3YyaJbHOM OMOpBI (CXEMBbl, HIA0JIOHBI, OMOpPHBbIE TaOJIMIIbI);
peueBOil OTYET O MPOIECCE U Pe3yibTaTe AESITENbHOCTH; BBIIOJHEHUE CIEHUANbHBIX 3a/laHuH,
o0ecreynBaroIuX KOPPEKIHIO PEryasiud yuyeOHO-TI03HABATENbHONW JEATENIbHOCTH U KOHTPOJIb
COOCTBEHHOTO pe3yJIbTara.

IIpumepHas TemaTuueckas U TEpMUHOJIOTHUYECKas JIekcuka cooTBeTcTByeT OOIT OOO.

g obyuaromuxcsi ¢ 3[IP cyiiecTBeHHBIM SIBISIOTCA MPUEMBbI pabOThl € JIEKCHUYECKUM
MmatepHuaioM o npeamery. [IpoBoautcs crenuanbHas paboTa 1Mo BBEIEHHIO B aKTUBHBIN CIOBapb
0o0y4aroluXxcsi  COOTBETCTBYIOIIEH TepMUHOJIOTUU. M3ydaemble TepMUHBI BBOSTCS  Ha
MOJIMCEHCOPHOM ~ OCHOBE, 00s3aTeibHa BU3yalbHas TOJIEPXKKA, AITOPUTMBI pabOThl ¢
OTIpe/IeNIEHUEM, OITIOPHBIE CXEMBI JUISIaKTyaTu3allii TEPMUHOJIOTHUH.

Mecto yyedHoro npeamera «MaremaTuka» B yueOHOM IIaHe

B cootBerctBun ¢ ®enepasbHBIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOTO 00mero oOpa3oBaHus y4eOHbIM mpeaMer «MaremaTtuka» BXOIUT B MPEAMETHYIO
obnacte «MartemaTuka 1 HHPOPMATUKa» U ABJISIETCA 00s3aTeIbHBIM I n3ydeHus. B 5-9 kiaccax
yueOHbI mpenMer «MaremMaTHKa» TPAIUIIMOHHO M3y4yaeTcsl B paMKaX CJEIYIOIIMX Y4eOHBIX
KypcoB: B 5-6 kimaccax — kypca «MaTtematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIroYas
AJIEMEHTHl CTAaTUCTHKH M Teopuu BepositHocTel) u «l'eomerpusi». Hacrosmeit nporpammoit
BBOJIUTCS] CAMOCTOSITEIbHBIN yueOHbIH Kypc «BeposiITHOCTb U CTaTHCTUKAY.

Hacrosmeit nmporpammoii mpeaycMaTpiBaeTCsl BblJelieHne B y4eOHOM IJIaHe Ha U3ydeHHe
MaTeMaTHKH B 5—6 Kiaccax 5 yuyeOHBIX 4acOB B HEETIO B TEUEHUE KaXI0T0 rofa ooydeHus, B 7-9
KJ1accax 6 y9eOHBIX YacOB B HEJICTIO B TEUCHUE KaXI0T0 Toja 00ydeHus, Bcero 952 yueOHBIX yaca.
Conepxxanne ydeOHOro mnpeamera «MaTeMmaTuka», MPEICTaBICHHOE B pabodell IMporpamme,



cootrBerctByer ®I'OC OOO, oCHOBHOW 00pa3oBaTeIbHON MporpaMMe OCHOBHOTO OOIIETO
o0pa3oBaHus, aJaNTHPOBAHHOM OCHOBHOH 00pa30BaTeNbHONW MPOrpaMMe OCHOBHOTO OOIIEro
00pa3zoBaHus O0YUAOIIMXCS C 3aIEPKKON TICUXUIECKOTO Pa3BUTHS.

Temarnueckoe IUIAHUPOBAHUE YUYEOHBIX KypCOB M PEKOMEHIYEMOE pacIpelecHHe
y4eOHOr0 BpEeMEHHU JJIsl U3YUCHHsI OTIIEIbHBIX TEM, MPEUI0KEHHBIEB HACTOSIICH TporpaMMe, HaJlo
paccMaTpuBaTh Kak IMPUMEPHbIE OPHUEHTUPHl B IOMOIIL YYHUTEN0. BO3MOXHO yBEIUYUTH
NPEJIOKEHHOE YHUCIIO Yy4yeOHBIX YacoB Ha TeMbl, TpeOyromue Oosiee IUTEIbHOIO H3YYEHUS
oOyuvaromumucss ¢ 3IIP, miM yMEHBIINTH KOJIMYECTBO YAacOB Ha TEMbI, H3ydyaeMble Ha
03HAKOMUTEIIBHOM YpOBHE. J[ONyCTMMO TakKe JIOKAJIbHOE IEepepaclpeesieHue U MepecTaHOBKa
3JIEMEHTOB COJIep>KaHUs BHYTPH JaHHOTO kiacca. KomudyecTBo mpoBepoUYHBIX pabOT (TeMaTHUECKHi
Y UTOTOBBIM KOHTpPOJIb KayecTBa YCBOEHHs Y4EOHOIro Marepuasia) U UX THUIl (CaMOCTOSATENbHBIE U
KOHTPOJIbHbIE pPa0OThI, TECThI) OCTAIOTCS HAa YCMOTpeHHe YyuuTens. Takke yduTedb BIpPaBe
YBEIMYUTh WM YMEHBIIUTH YHCIO Y4YEOHBIX YacoB, OTBEACHHBIX B pabouell mporpamMme Ha
00001IeHNe, TMOBTOPEHHE, CHUCTeMaTHU3alMio 3HaHuil oOyuaromuxcs. EJMHCTBEHHBIM, HO
NPUHIUIHAIBHO BaXKHBIM KPUTEPUEM, SIBISCTCS JOCTHKEHHUE PE3yIbTaTOB OOYUYCHHUs, yKa3aHHBIX B
HACTOSIIEHN MpOorpaMMme.

PABOYAS ITPOTPAMMAVYYEBHOI'O KYPCA «MATEMATUKA». 56 KJIIACCBI

Ienn n3yvenus: y4e0HOro Kypca

[IproputeTHbIMU LIENAMU O0yYEHUSI MAaTEMAaTUKE B 5—6 Kiaccax sIBJISIFOTCS:

poAOIKEeHHE (OPMHPOBAHUSA OCHOBHBIX MAaTE€MAaTWYECKUX IOHATUN (YMCIIO0, BEIUYHMHA,
reomMeTpuueckass  ¢urypa), O0OECHEeUMBAIOMIMX  IMPEEMCTBEHHOCTh M  IEPCIEKTHBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHus 00yUYaIOLIUXCS;

pa3BUTHE MHTEIUIEKTYyaJbHBIX M TBOPYECKHX cHocoOHocTeil oOywatouuxcs c 3IIP,
II03HABATEJILHON aKTUBHOCTH, HCCIIEI0BATENIBCKUX YMEHUH, HHTEpEca KU3YyUCHUIO MAaTEMaTUKH;

nonsenenne oOywaromuxcs ¢ 3[IP Ha gocTymHOM [uis HUX YpOBHE K OCO3HAHHUIO
B3aMMOCBS3M MATEMaTUKU U OKPYKAIOILLETO MUPA;

dbopmupoBanre (PyHKIIMOHAILHOW MaTEMaTHYeCKOW TPaMOTHOCTH: YMEHHS DPACIO3HABATh
MaTeMaTHYeCKUe OOBEKThl B pealibHbIX JKU3HEHHBIX CUTYallUsSX, NPUMEHATh OCBOCHHBIC YMEHUS
JUISL pellIeHUs] IPAKTUKO-OPUEHTUPOBAHHBIX 337a4, UHTEPIPETUPOBATH MOJIYyYEHHbIE PE3YIbTAThI U
OLICHMBATh UX HAa COOTBETCTBUE NPAKTUUECKON CUTYaLUH.

OCHOBHBIC JIMHUHU COJEpKaHUSI Kypca MaTeMaTHKu B 5-6 kiaccax — apudmerndeckas U
reoMeTpuyuecKasi, KOTOpblE Pa3BUBAIOTCA MapayljielbHO, KaKJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroi,a B TECHOM KOHTAKTE U B3auMOAecTBUM. Takxke
B Kypce NMPOUCXOANUT 3HAKOMCTBOC JIEMEHTAMU alreOphbl U ONUCATEIbHON CTaTUCTUKH.

N3ydyenune apupmeTnueckoro marepuajiia HadMHAETCS CO CHCTEMATHU3allUd U Pa3BUTHS
3HAaHUH O HATYPaJIbHBIX YHMCIIAX, IOJIYYEHHBIX B HaUYalIbHOU 1IKoue. [Tpu aTOM coBepiieHCTBOBaHME
BBIUMCIUTENBHON TEXHUKM M (OPMHUPOBAHME HOBBIX TEOPETUYECKUX 3HAHUN COYETaeTcsl C
pa3sBUTHEM BBIYMCIMTEIBHOM KYIbTYphl, B YacTHOCTH C OOydeHHEM HpOCTEHIINM NpHéMaM
NPUKHUIKA U OIICHKH PEe3yJIbTaTOB BBHIUMCICHUH. M3yueHne HaTypallbHBIX YHCEN MPOI0JKaeTcs B 6
KJIaCCE 3HAKOMCTBOM C HadaJbHBIMU IOHATHAMH TEOPUH IETUMOCTH.

Hpyroil kpymnHblii OJOK B COJEp)KaHUU apUPMETHYECKON JHMHHUU — 3TO Apobu. Hawamo
U3y4eHHs OOBIKHOBEHHBIX U JECSITUYHBIX IpoOel OTHECEHO K 5 Kiaccy. DTONEpBhIi ITall B OCBOCHUU
npobei, Korja MpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJI€SIMH, MOHATUAMU TeMbl. [Ipu sTom
paccMoTpeHHe OOBIKHOBEHHBIX Jpo0eil B MOJHOM 00BbEME MPENAIIecTBYET U3YUEHUIO JECITUYHBIX
Ipobeit, uTo 11e51eco00pa3Ho ¢ TOUKU 3PEHHUS JIOTUKH U3JI0KEHHS YHCIOBOW JIMHUY, KOT'/la IpaBuia
JNeHCTBUH € JECATUYHBIMU JIpOOSIMM MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMH alTOpUTMaMH
BBITMIOJTHEHUS] JIEUCTBUN C OOBIKHOBEHHBIMH JpOOSMHU. 3HAKOMCTBO C JIECATUYHBIMU ApPOOSIMHU
pacuIMpUT BO3MOXHOCTH JJIs1 MOHUMaHHMS OOYYAaIOUIMMHCSA MPUKIATHOTO TPUMEHEHHsS HOBOU
3aliCH MpPHU HU3YYEHHM JPYrHX IPeIMETOB M IMpU MPAaKTUYECKOM Hcmonb3oBanuu. K 6 kiaccy
OTHECEH BTOPOH ATalm B M3y4YEHHUH JpoOei, I/le NPOUCXOAUT COBEPIICHCTBOBAHHUE HABBIKOB
CpaBHEHMsT M TMpeoOpa3oBaHHUs JApoOel, OCBOEHUE HOBBIX BBIUYUCIUTEIbHBIX aJITOPUTMOB,
OTTaYMBAHUE TEXHUKHM BBIUMCIEHHUH, B TOM YHUCIIE 3HAUYEHUH BBIPAKEHUH, COIEpKaALIUX H



OOBIKHOBEHHBIE, U AECATUYHBIE APOOH, YCTAHOBIIEHUE CBA3EH MEXy HUMH, PACCMOTPEHHUE IPUEMOB
peleHus 3a1a4 Ha 1poOu. B Havane 6 kiaccarponucxoauT 3HAaKOMCTBO € TIOHSTHEM MPOIICHTA.

OCOOEHHOCTBIO U3YUEHHSI TIOJIOKHUTEIbHBIX U OTPHILIATENBHBIX YUCEN SIBJISETCS TO, YTO OHU
TaK)K€ MOTYT PaccCMaTpUBAaThCS B HECKOJBKO 3TanoB. B 6 kiacce B Hayajle HU3y4EHHUS TEMBI
«IlonoxutenpHble W OTpULATEIbHBIE YMCIa» BblAeHseTcs noarema «llemble yucia», B paMkax
KOTOPOM 3HAKOMCTBO C OTPULATEJIIBHBIMU YHUCIAMH M JIEUCTBUSMU C IIOJIOKUTEIBHBIMU H
OTPULATEIIBHBIMY YHMCIIAMH ITPOUCXOJUT HAa OCHOBE COAEPKATEIBHOIO NOAX0a. JTO MO3BOJIAET Ha
JIOCTYITHOM YPOBHE ITO3HAKOMUTD YHaLIUXCS IPAKTUYECKH CO BCEMU OCHOBHBIMU IOHSATHSIMH TEMBI,
B TOM YHCJI€ U C IPAaBWIAMHU 3HAKOB IIPHU BBIIOJIHEHUHU apupMeTHueckux neicrBuil. M3yuenue
paLMOHATIBHBIX YUCEN Ha 3TOM HE 3aKOHUYUTCS, a OyJeT MPOAOIKEHO B Kypce anredpsl / Kiacca,
YTO CTaHET CIEAYIOLIUM IPOXOJOM BCEX IPHUHLUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3/ielcHUE
TPyAHOCTEH o0JieryaeT BOCHPUATHE MaTepuana, a paclpelesieHHe BO BPEMEHM CIIOCOOCTBYET
IPOYHOCTU MPUOOPETACMbIX HABBIKOB.

IIpu o00ydyeHuM pelmeHHI0O TEeKCTOBBIX 3agad B 5—6 Kiaccax HUCHOJb3YIOTCS
apupmernyeckue TPUEMBI  pemieHus. TeKCTOBbIe 3ajaud, pellaeMble IMpH  OTpaboOTKe
BBIUMCIIUTEIbHBIX HAaBBIKOB B 5—O6 Kjlaccax, pacCMaTpUBAIOTCS 3aJlaud CIEAYIOIIMX BUJOB: 3a/la4ul
Ha JIBIDKCHHME, Ha YacTH, Ha MOKYIKH, Ha pabOTy M NPOU3BOAUTEILHOCTh, HA IMPOLEHTHI, Ha
oTHOILIEeHUs U npomnopiuu. Kpome Toro, odydaronecs 3HaKOMATCS ¢ NpUéMaMM pelieHus 3aaay
nepebopoM BO3MOXHBIX BapUaHTOB, ydarcs paboTaTh ¢ MHPOpMALUEH, IPeICTaBICHHON B opme
TaOJIUL] UM JUarpaMM.

B paboueii  mporpamMme = TpPEayCMOTPEHO  (OPMHUPOBAHUE  MPOTMECICBTUUCCKUX
anreOpanyeckux IpeacTaBIeHUd. bykBa Kak CHMBOJ HEKOTOPOIO 4YHCIa B 3aBUCUMOCTH OT
MaTEeMaTUYeCKOr0  KOHTEKCTa BBOJUTCS IIOCTENEHHO. DbBykBeHHass CHMBOJMKA  I[IHPOKO
UCMOJb3YeTCsl NpeXJe BCEro Ui 3amucu OOIIMX YTBEPXKIACHUH M NpeasokeHud, (opmyin, B
YaCTHOCTH ISl BBIYMCIIEHUS T€OMETPUUECKUX BEJINYMH, B KAUECTBE «3aMECTUTEIIS YnCIIa.

B kypce «MaremaTtukmn» 5—6 KjacCoB IIpeCTaBICHA HarJIsAHas T€OMETPUs, HAIPaBICHHAs
Ha pa3BUTHE OOPAa3HOTO MBIIIICHNUS, POCTPAHCTBEHHOTO BOOOpPaXKEeHUs, H300pa3HTEIbHBIX
YMEHMM. OTO BaKHBIM 3Tall B U3YYEHHHM I'€OMETPHUM, KOTOPBIM OCYLIECTBIIAECTCS Ha HArJISIHO-
IIPAKTUYECKOM YPOBHE, OMHMPAETCS Ha HaIJIAIHO-0Opa3HOE MbIlUIEHHE oOywarouiuxcs. bombias
pOJIb  OTBOAWUTCSA IPAKTHUYECKOM JAEATEIBbHOCTH, OIBITY, O3KCIEPUMEHTY, MOJACIUPOBAHUIO.
OOyyaronyecs 3HAKOMSITCS ¢ T€OMETPUUYECKUMU (PUTYpaMU Ha IVIOCKOCTU M BIPOCTPAHCTBE, C UX
OpOCTEHIIMMU KOH(UTYpaLusaMH, yyaTcsd U300pakaTh UX HAa HETMHOBAHHOW M KJeTyaTol Oymare,
paccMaTpuBalOT UX IPOCTEHINNE CBOMCTBA. Bmponecce n3ydeHns HarisJHOM IeOMETpUU 3HaHUSA,
MOJy4EeHHbIe 00yUYarOIUMUCS B HAYaJIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS U PACHIUPSIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM ILIaHe
CornacHo ywyeOHOMYy IuUIaHy B 5—6 KjaccaX HU3y4daeTcsi MHTEIPUPOBAHHBIN IpeaMeT
«MatemaTuka», KOTOpBIH BKIIOYAeT apU(PMETHUECKUH MaTepual M HarsHyl0 T€OMETpHIo, a
TaK)Ke IPOIENEBTUUECKHE CBEACHMSI U3 alreOphl, 3JEMEHTHl JOTMKM W Hayajla ONUcaTelbHOU
CTaTUCTHKH.
VY4eOHbIN MIaH Ha M3y4eHHE MaTeMaTHKH B 5—6 Kilaccax OTBOIAWT HE MEHeeS y4eOHBIX YacoB B
HEJIENI0 B TeYEHUE KaKI0ro rojia o0y4deHus, Bcero He MmeHee 340 yueOHBIX 4acoB.

COHAEPXAHUE YUEBHOI'O KYPCA (ITO 'OAAM OBYUEHMU )

5 KJIACC

Hamypanouvie yucna u Hyno
HatypanbHoe umcno. Psn nHatypanmbubix uncen. Yucno 0. M3o0paxkeHHe HaTypalbHBIX YHCEIN
TOYKaMH Ha KOOPAMHATHOM (YHCIIOBOI) IPSIMOH.
[To3uunonHas cucreMa CUuCleHus. Pumckas Hymepayus Kax npumep Heno3UyuoHHOU cucmembvl
cyucnenus. JlecATU4Has ccTeMa CYMCIICHHUS.
CpaBHEHUE HATypaJIbHBIX YHMCEN, CPABHEHHE HATYPaJbHBIX YUCEN C HYIEM.
CrniocoOsbI cpaBHeHMsI. OKpyTJIeHHE HATypalbHbBIX YHCEI.
CrnoxeHue HaTypaJbHBIX 4YHCEJ; CBOWCTBO HYJs MpHU CJIOXKEHUU. BpluMTaHue Kak JAeucTBHeE,



oOpaTHOE CIOKEHUIO0. YMHOXXEHHE HaTypaJbHbIX YHCEN;, CBOICTBA HYIS M €AMHHULBI IPH
YMHOXXeHUH. JlenieHne Kak AelcTBUe, 00paTHOe yMHOKEHHI0. KOMIIOHEHThI 1eCTBUH, CBSA3b MEXKIY
Humu. [IpoBepka pesynbrara apudmeTndeckoro aercTBus. IlepeMecTUTENbHOE M COoYeTaTeIbHOE
CBOICTBa (3aKOHBI) CJIOKEHUS U YMHOXKEHUS, pacnpeoeumenbHoe c80UCME0 (3aKOH)YMHOMCEHUS.
Hcnonp3oBanue OykB i 0003HAYEHHs] HEUW3BECTHOIO KOMIIOHEHTAa M 3allliCH CBOMWCTB
apuMeTHUECKUX TeHCTBUH.
Henumenu u kpamuvlie yucia, pasioxeHue Ha MHOXHUTenu. [IpocTble W cocTaBHbIE 4YHCTA.
Ipusnaxu oenumocmu na 2,5, 10, 3, 9. Jlenenue ¢ oCTaTKkoM.
CreneHb ¢ HaTypaJbHBIM MOKa3aTeaeM. 3alich Yncia B BUIE CYMMbI Pa3psIHbIX CIaracMbIX.
YucnoBoe BbIpakeHHEe. BblunciieHue 3HAUEHUN YHUCIIOBBIX BBIPAKEHUN; MOPSAOK BBIMOTHEHUS
JercTBuid. Vcronp30BaHME NpPH BBIYUCIEHUSX MNEPEMECTUTEIIBHOTO M COYETATEIBHOTO CBOMCTB
(3aKOHOB) CJIOKEHHSI HYMHOEHUS, PACHPeOeIumeIbHO20 C80UCMBA YMHONCEHUSL.

JApoon
[IpencraBienne o Apobu Kak crocode 3amucu 4YacTd BelUYUHBL. OOBIKHOBEHHBIE IPOOH.
[IpaBuibHBIE W HempaBWIbHBIE ApoOH. CMerianHas IpoOb; MpeACTaBICHHE CMEIIAHHOW Ipodu B
BUJEC HENpPaBWIbHON JpoOM U BblACNEHUE LEJOW YacTH 4YHCla M3 HEMpaBWIBHON IpOOH.
N3o0paxenne apobeld ToUKaMu Ha YUCIOBOH mpsiMoii. OcHOBHOE CBOMCTBO npodu. Cokpauwenue
opobeii. [Ipusedenuedpobu k nosomy sHamernamento. CpaBHeHHE ApOOEH.
CrnoxeHne W BBIYMTAHHE JpoOel. YMHOXKEHHE W JelieHHe Apo0eif; B3auMHO- 0OpaTHbBIE APOOH.
Haxooicoenue wacmu yenoeo u yenoeo no e2o uacmu.
Hecstnunast 3amuchk aApobOeit. [lpencraBnenune necsiTUyHOM JpoOM B BUJE OOBIKHOBEHHOM.
H3o0paxeHne AeCATUYHBIX ApoOel ToukamMu Ha 4YHMCIOBOU mpsMoil. CpaBHEHHE ECATUYHBIX
IpOOeii.
ApudmeTrndeckue IeiCTBUS C NECATUUHBIMU Apo0saMU. OkpyeneHue decamuyHvlx Opooell.

Pemienne TekcToBBIX 32124
Pemmennie TeKCTOBBIX 3a/ay apuMeTHYECKUM CrocoOoM. PeuieHue nocuueckux 3adau. Pewenue
3a0au nepebOpoM 6cex 803MONCHBIX 8apuanmos. VIcTonp30BaHuE MPU pEIIeHUH 3ajad TaOIul U
CXEM.
Pemenune 3amau, copepKallux 3aBUCHUMOCTH, CBSI3BIBAIOLIME BEJIMYMHBI: CKOPOCTb, BpeEM,
paccTosiHue; 1I€Ha, KOJHYECTBO, CTOMMOCTb. EJMHUIBI M3MEpPEeHHs: MacChl, O0bEMA, IEHBI;
paccTosiHUA, BpEMEHH, CKOPOCTU. CBsA3b MEXK1yeIUHULIAMU U3MEPEHMSI KQKI0M BETUUUHBI.
Perenrie 0OCHOBHBIX 3aj71a4 Ha IpOOH.
[IpencraBieHne JaHHBIX B BUJIE TAOJIHII, CTOJIOUATHIX AUArPaAMM.

HarusaHast reomerpust
Harnsanuele mpencraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, HpsiMasl, OTPE3OK, Jyd, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrous. IIpsMoi, ocTpelii, Tymoi u pa3BEPHYTHIE
YTJIBL.
JlnuHa oTpe3ka, METpUYECKHe €IUHUIIBI UIMHBL. JIIMHa JOMaHOW, MepuMeTp MHOTOYTOJIbHHKA.
W3mepeHne 1 NoCTPOECHKE YIIIOB C IOMOIIBIO TPAHCIIOPTHPA.
Harnsigasie npeacraBneHus o purypax Ha MiIOCKOCTH: MHOTOYTOJBHUK; PSIMOYTOIBHUK, KBAJPAT;
TPEYTOJbHUK, O paseHcmee Gueyp.
N300paxkenue ¢uryp, B TOM yuciie Ha KieTtdaroil Oymare. [locmpoenuekonghueypayuti usz yacmeu
NPAMOU, OKPYIHCHOCMU HA HETUHOBAHHOU U Klemyamou oymaee. VICTIONb30BaHUE CBOWCTB CTOPOH U
YIJI0B MPSMOYTOJIBHUKA, KBapaTa.
[Tnomanp NpsSMOYroibHUKAa W MHOTOYTOJBHUKOB, COCTaBJIEHHBIX U3 MPSMOYTOJIbHUKOB, B TOM
yricne GUryp, n300paxEHHBIX HA KIIeT4aTol Oymare. EMWHUIIBI M3MEepEeHUS IO TH.
Haenaonvie npedcmaenenus o npocmpanHcmeeHHuIX @ueypax: npsamMoy20TbHbli Napaienenuneo,
Ky0, MHocozpannuxu. H3obpasicenue npocmeuvwux MHO202paHHuKo8. Paseépmru xyba u
napannenenuneoa. Cozoanue mooenell MHO20ZPAHHUKO8 (U3 Oymaszu, NposoLoOKU, NIACMUIUHA U
op.).
O0vém npsamoy2onbHo20 napaiieienunedd, Kyoa. Eounuyvt uzmepenus oo6véma.

6 KJIACC
Hamypanouvie uucna



Apudmernueckue IEHCTBUS C MHOTO3HAUYHBIMHU HATYPaJbHBIMU YUCIIaMU. YHCIIOBBIE BhIpaXKEHUS,
MOPSIOK  JCWCTBHUN,  WUCIHONb30BaHUE  CKOOOK.  Mcmonp3oBaHWE  MPU  BBIYUCICHUSX
MEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB CIOXKEHUS M YMHOXEHUS, pacnpeoenumenbHo2o
ceoticmea ymuodceHus. OKpYTIICHHE HATYPaAJIbHBIX YHCEIL.
Jenurenu U KpaTHbIE YHCIA; HaAuOOIbUWUL 0OWuUli Oeiumenb U HAuMeHbulee odujee Kpamuoe.
Henumocmov cymmol u npoussedenusi. JIeneHne ¢ OCTaTKOM.

/poou
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpamieHue apobeil. CpaBHeHue u
yrnopsigounBaHue Apodeii. Pemienue 3amay Ha HaxOXKIEHHE YacTH OT LIEJIOr0 U LEJIOro MO €ro
yactu. J[poOHoe uMcio Kak pe3ynpTaT neneHus. llpencraBienue necaTHyHOW ApoOU B BUAE
OOBIKHOBEHHOW JPOOH M BO3MOXHOCTh
MpeJICTaBICHHUs] OOBIKHOBEHHOM NIpoOM B BUIE NECATUYHOM. JlecATUUHBIE NPOOM U MeTpHuYecKas
cuctemMa Mep. ApudMETHYECKHE JCUCTBUS M YHCIOBBIC BBIPAKEHUS C OOBIKHOBCHHBIMH H
JECTUUHBIMH TPOOSMHU.
OtHomenue. Jlenenne B JaHHOM OTHOHICHWH. Macwma6b, TPOTIOPIUSL.
[IpuMeHeHre TponopIuil NpU PELLICHUH 3a/1a4.
[TonsTue npouenTa. BeiunciieHre NpoLeHTa OT BEJTUYUHBI U BEJTUYUHBI 110 €ENPOLEHTY. BbIpaxeHue
MPOLEHTOB JECATUYHBIMU ApoOsmu. PemeHne 3agay Ha MPOLEHTHL. BbIpakeHUE OTHOIICHUS
BEJIMYUH B IIPOLICHTAX.

Ilonosxcumenvuvie u ompuyamenvHvle YUCIA
[TonoxurtensHpie W oTpuLaTenbHble uucia. Llemsie uucna. Mooyrv uucna, eeomempuueckas
unmepnpemayusi Mooy uucia. V3o0pakeHHWE 4YUCEN Ha KOOPAMHATHOW mNpsMou. Yucnoswvle
NPOMENCYMKU.
CpaBHenue uncen. ApupmMeTnieckue JeiHCTBUS C MOJI0KUTEIbHBIMU U OTPUIIATEIbHBIMU YUCIIAMHU.
[TpstMmoyTONIBHAST CHCTEMa KOOPIMHAT Ha TUIOCKOCTH. KOOpAMHATHI TOYKH Ha TUIOCKOCTH, adcimcca
u opaunara. [loctpoenue Touek u GuUryp Ha KOOPAUHATHOM IIIOCKOCTH.

byxeennuvie sviparxcenusn
[Ipumenenue OYKB [UIsl 3aIUCH MAaTEMaTHYECKHX BBIpaXEHHH U mpemioxeHuil. CpolicTBa
apuMeTUYECKUX JCUCTBUN. ByK6eHHble GblpadCeHus U UYUCio8ble NOOCMAaHO8KU. ByKBEeHHBIE
pPaBEHCTBA, HaXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTa. DopMyIbl; (pOpMysbl IEpUMETpa U ILIOMIAAH
MPSIMOYTOJIbHUKA, KBaApaTa, 00véma napaiieienunedd u Kyoa.

Pewenue mexcmoeguix 3aoau
Pemienne TekcTOBBIX 3amad apuPMeTHUECKUM CmocoOoM. Pewenue noeuueckux saoau. Pewenue
3a0ay nepebopom 6cex 803MONCHBIX BAPUAHNOS.
Pemienne 3amau, coaepkamMX 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIIMYHUHBI: CKOPOCTb, BpEMH,
paccTosiHue; IIeHa, KOJMYECTBO, CTOMMOCTB; IPOU3BOJIUTENBHOCTh, BpeMs, OO0OBEM pabOTHI.
EquHunel u3MepeHusi: Macchl, CTOMMOCTU; PACCTOSIHHS, BPEMEHH, CKOpOCTH. CBS3b MEXIy
€MHULIAMU U3MEPEHUSKAX10M BETUUNHBI.
Pemienne 3amad, CBA3aHHBIX C OTHOILIEHHEM, MNPOMOPUHUOHAIBHOCTBIO BEIWYMH, MPOIEHTAMH;
pelleHrne OCHOBHBIX 3a7]ad Ha IPOOU U MPOLIEHTHL.
Oyenka u npukuoKa, oKpyaiexue pe3yibmamad.
Cocmasnenue 6yK8eHHbIX 8bIPANCEHUL NO YCI0BUIO 3A0AYMU.
[IpencraBnenne MaHHBIX C MOMOIIBIO TaOmuIl u AuarpamMm. CrosOuyaThie JUArpaMMbl: YTEHUE U
oCcTpoeHne. YTeHne KpyroBbIX AMarpaMM.

Haznaonan ceomempus
Harnsagueie mpencraBieHuss o Qurypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE30K, Ty4, Yrodi,
JIoMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTbD, KPYT.
Bzaumnoe  pacnonooicenue  08yx  NpAMbIX  HA ~ NIOCKOCMU,  NAPALIEIbHble — NpMble,
nepneHoOuKyispuvle npsmvle. VI3MEpeHHE PAaCCTOSHHUA: MEXTY IBYMS TOYKaMH, OT TOYKH JI0
NpsIMOIL; JJIMHA MapUIpyTa Ha KBaJIpaTHOM CEeTKe.
N3MepeHne U TMOCTpOEHHME YIVIOB C TMOMOIIBK TpaHCHopThpa. Buasl TpeyroiabHUKOB:
OCTPOYTOJIbHBIN,  MPSIMOYTOJIbHBIN,  TYMOYTONBHBIM,  paBHOOEIPEHHBIH, PABHOCTOPOHHHIA.
YeThIpEXYrobHUK, TPUMEPHl YeTHIPEXYTOAbHUKOB. [IpAMOYTOIBHUK, KBaapaT: HCIOIH30BAHHE
CBOICTB CTOpOH, YIJIOB, AWaroHaneil. M3zobpadicenue ceomempuueckux gueyp Ha HeIUHOBAHHOLU



bOymaze ¢ UCNONbL30BAHUEM YUPKYIA, JUHEUKU, YeolbHuka, mpancnopmupa. IlocTpoeHus: Ha
KJIeT4aToi Oymare.

[lepumerp wmHOTOyrONbHHUKA. [loHATHE T™IIOMAMM (QUTYPHI; CSIUHUIBI H3MEPEHUS TUIOMIA[TH.
[TpubnmxEéHHOE M3MEpeHue TIomaau GUryp, B TOM 4YHCIe HaKBAJAPaTHON ceTke. [Ipubnudcénuoe
usmMepeHue ONUHbL OKPYIHCHOCTU, NIOWAOUKDY2d.

Cummempus. YyeHmMpanvbHas, ocesas U 3epKanvbHas cummempuu. Ilocmpoenue cummempuuHvlx
ueyp.

Haenaonvie npedcmasnenus o npocmpancmeeHuvlx ¢ueypax: napaiieienuned, Kyo, npusma,
nupamuoa, KoHyc, yuiunop, wap u cepa. Mzobpasicenue npocmpancmeenuwvix gueyp. Ilpumepoi
PA36EPMOK MHO202PAHHUKO8, YUIuHOpa u konyca. Cozdanue mooenetl npoCcmpancmeeHuvlx ueyp
(u3 bymaeu, nposoaoKuU, NIACMUIUHA U OP.).

Touamue ob6véma,; eounuysl usmepernus oovéma. O6vEM NPAMOY20aIbHO20 napaiienenunedd, Kyoa.

PABOYAS ITPOITPAMMA YUYEBHOI'O KYPCA «AJITEBPA».
7-9 KJIIACCBI

esn u3yyeHnusi yueOHOro Kypca

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KYpPCOB OCHOBHOHM MIKOJBI: OHA OOECHeYMBaeT
U3ydeHHe APYTruX AUCLUUIUIMH, KAaK €CTECTBEHHOHAy4YHOI'o, TaK M T'yMaHUTApHOIO LHUKJIOB, €€
OCBOCHHE HEOOXOJMMO ISl MPOJODKEHUSI 00pa3oBaHUs M B TIOBCEAHEBHOW XM3HU. Pa3Butne y
0o0yyaroIuXcsl HAy4YHbIX HPEJCTAaBICHUH O MPOUCXOXKAECHUU M CYLUIHOCTH anreOpanyecKux
abcTpakuuii, cnoco0e OTpakeHHs MaTeMaTHUYeCKOM HAyKOW SIBJIEHHM M IpPOLECCOB B MPUPOAE U
o0miecTBe, pOJIM MaTeMaTHMYECKOrOo MOJEIMPOBAaHMS B HAayyHOM I[IO3HAHMM M B IPAKTUKE
croco0cTByeT (HOPMUPOBAHUIOHAYYHOTO MUPOBO33PEHMS U KAUECTB MBILUICHUSI, HEOOXOIUMBIX JJIs
ajanTalud B COBpeMEHHOM LHdpoBoM oOmiectBe. M3ydyeHue aiareOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieynBaeT pa3BUTHUE yMEHHUSI HAOIIOJaTh, CPABHMBATH, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBILUIEHUS, CIIOCOOHOCTU apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JICHCTBHS U
BBIBOZIBI, (popMynupoBaTh yrBepkaeHusa. OcBoeHHEe Kypca anreOpsl oOecreyrBaeT pa3BUTHE
JIOTMYECKOT0 MBIIUIEHUS OOYyYaroIMXCs: OHU HCHOJB3YIOT JCAYKTUBHbIE M HMHIYKTHBHBIE
paccyxacHusi, 0000IIeHNEe U KOHKPETH3AIHI0, abcTparupoBanue u aHamoruto. O0ydeHue anredpe
IpernonaracT 3Ha4UTeNbHbI 00bEM CAMOCTOSTENBHON JESITENbHOCTH OO0YyYaroIuXcs, IHO3TOMY
CaMOCTOSITEJIHOE ~ pElIeHHE  3a/Jad  €CTECTBEHHbIM  o0pa3oM  SBISIETCA — peanusaluent
JeSITeIbHOCTHOTO MPUHIINUIIA O0YUYEHUSI.

B ctpykType nporpammsel yueOHOToO Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT CO/IEPIKATEeNIbHO-METOANYEeCKHE JIUHUU: «YHucia M BBIYMCICHUN»; «Anredpandeckue
BBIDOKCHUS»;, «YpaBHEHUs M HepaBeHCTBa»;, «DyHkium». Kaxnas u3 3THX colepikaTelabHO-
METOAMYECKUX JIMHUM DPAa3BUBAETCA HAa MPOTSDKEHUHM TPEX JIET M3Yy4eHHS Kypca, €CTECTBEHHBIM
o0pa3oM MepervieTasicb U B3aUMOJAEWUCTBYS C APYTUMH €ro JHMHUSAMHU. B Xone m3ydeHus Kypca
o0Oy4armuMcsl PUXOAUTCSA JIOTUYECKU PacCyX/aTh, UCIOJb30BAaTh TEOPETUKO- MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3TMM LienecooOpa3HO BKIIOYUTH B MPOTrpaMMy HEKOTOpbIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOLIME BCE OCHOBHBIE pa3/esibl MaTeMaTHUYECKOro O0pa30BaHMsI M CIIOCOOCTBYIOIIKE
OBJIICHUIO OOYYarOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4YecKoro s3blka. Takum oOpazom,
MOHO YTBEPK/IaTh, YTO COJAEPKATEIBHON U CTPYKTYPHONU OCOOEHHOCTHIO Kypca
«Anrebpa SBJISIETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxanue 1nHUN «Hucia U BBIYUCIIEHUSD) CIIYKUT OCHOBOM JJIs JAJIbHENIIETO U3YYEHUs
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYUAIOLIUXCS JIOTHYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHUSl TI0JIb30BaThCSl aJITOPUTMAMHU, a TaKXkKe NPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB,
HEOOXOUMBIX ISl TOBCETHEBHOM *U3HU. Pa3BuTHE MOHATHS O YKCIIe B OCHOBHOMW IIKOJIE CBSA3aHO
C palUMOHAJBHBIMM M HUPPALMOHAIBHBIMU 4YHMCIaMH, (OPMUPOBAHHEM MpPEACTaBIECHUH O
JNENCTBUTENLHOM 4YMciie. 3aBEepIICHHE OCBOCHMSI YMCIOBOM JMHUM OTHECEHO K CTaplleMy 3BEHY
o011ero oopazoBaHusl.

Copep:xaHue IByX alnredpanyeckux JUHUN — «ANreOpandyecKUeBbIPaKEHU» U «Y paBHEHUS
U HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyYarOIIMXCsl MaTeMaTHYECKOro ammapata,
HEOOXOIUMOro i pelIeHHs 3a7ad MaTeMaTHKH, CMEXKHBIX TMPEIMETOB M  IPAKTHKO-
OPUEHTHPOBAHHBIX 3a7ady. B OCHOBHON IIKOJIe Y4eOHBIH MaTepuan TpYNIUPYETCs BOKPYT



paloHaIbHBIX BbIpaKEHUH. AnreOpa JEMOHCTPUpPYET 3HAYEHUE MAaTeMaTHUKU Kak s3bIKa JUIs
IIOCTPOEHUsT MATEMaTUYECKUX MOJEJICH, ONMCaHUs IPOLECCOB U SBICHUM peanbHOro Mupa. B
3aJaud 00ydeHHs ainredpe BXOJAT TakkKe NaibHelllee pa3BUTHE alrOPUTMUYECKOTO MBIIIICHHUS,
HEOO0XOMMOTr0, B YacTHOCTH, IJIsi OCBOCHHUS Kypca MH(POPMATUKHM, M OBJIAJICHUE HABBIKAMU
JNENYKTUBHBIX paccyxaeHuit. [Ipeodpa3oBanne CUMBOJIBHBIX (JOPM BHOCHT CBOM crerupUUecKHii
BKJIa/l B Pa3BUTHE BOOOpaXkeHUs, CIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Copepxanue pyHKIMOHAIBHO-TpadUUYeCcKON JIMHUU HAIEJICHO Ha MOJIyYeHUE IIKOJIbHUKAMU
3HaHMA O (DYHKIUSAX KaK BaKHEUIIEH MATeMaTHYeCKOW MOJENH ISl OMUCAHMS M MCCIICIOBAHUS
pa3HO-00pa3HbIX MPOLIECCOB U SIBICHUI B mpuponae U obmectBe. M3ydyeHue sToro marepuana
CIIOCOOCTBYET PAa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIOJIb30BATh PA3JIUYHBIC BBIPA3UTEIbHBIC
CPEACTBA sA3bIKA MATEMaTUKU — CIIOBECHbIC, CHUMBOJHMYECKHE, TIpaduyecKue, BHOCHT BKIAJ B
¢dopMHpOBaHUE TPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIMBUJIM3ALNUN U KYJIbTYPHI.

MecTo y4eOHOr0o Kypca B y4eOHOM ILJIaHe
CormacHo ydeObHOMy TuIaHy B /-9 Kjaccax wu3ydaeTcss Y4eOHBIH Kypc «Auredpay,
KOTOPBI BKIIFOYAET CJCAYIONIME OCHOBHBIC pa3lelibl coaepkanus: «Uucia U BBIYUCICHUSY,
«AnreOpanydecKkue BBIPAKEHUS», «Y paBHEHHS U HEPABEHCTBA», «DyHKIIHHY.
Y4eOHbIH 1aH Ha U3ydeHue anreOpsl B 7—9 Kiaccax OTBOIUT HE MEHEE 3 yUeOHBIX 4acoOB B
HEJICNI0 B TEYCHHE KaXIOT0 rojia 00y4YeHus1, BCEro 3a TpH roja o0y4deHus — He MeHee 306 yueOHbIX
4acoB.

COHEPXAHMUE YYEBHOI'O KYPCA (I10 'OAAM OBYUEHUA)

7 KJACC

Yucna u eviuucinenusn

PanuoHaabHbBIE YHCIA
Jpobu OOBIKHOBEHHBIE U JECATHUYHBIE, MEPEXOA OT OJHOW (popMmbl 3amucu apodei K Apyroil.
[TonsiTHe palMOHATBLHOTO YHCIA, 3alHCh, CPABHEHHUE, YIOPSJIOYMBAHHE PALMOHAIBHBIX YHCEIN.
Apudmernueckue IEHCTBUS C pallMOHAJIBHBIMU 4KciIaMu. Pemienue 3a1au u3 peaqbHON NpaKkTUKU
HA YacTH, Ha JpoOH.
CremneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpe/eeHHe, IPeoOpa3oBaHue BBIPAKEHUN Ha OCHOBE
OTIpeieNIeH s, 3aIUCh OOIBIINX YUCE].
[TpoueHTsl, 3aUCh MPOLIEHTOB B BUAE ApOOU U IpoOH B BUJE MPOIEHTOB. TprOCHOBHbIE 3a/1a4l Ha
IIPOLIEHTBI, PELICHUE 3a]1a4 U3 PEAIbHOM MPAKTUKH.
[TpyMeHeHre TPU3HAKOB JIETMMOCTH, Pa3I0KeHNE HA MHOKHUTENIN HAaTYpaJIbHbIX YHCEI.
PeasibHbIe 3aBUCMMOCTH, B TOM YHUCIIE IpAMasi U 0OpaTHas NPONOPLMOHATIBHOCTH.

Anzebpauueckue vlparxceHus
[lepeMeHHBIE, 4YMCIOBOE 3HAYEHHME BBIPAXKECHHUS C IEpeMeHHOW. JlomycTumble 3HauYeHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BETUYMHAMHU B BUIeOpMyJibl. Beruucnenus no
bopmynam.
[IpeoOpazoBanne OYKBEHHBIX BBIPQKEHHUH, TOXKIECTBEHHO pPAaBHbIE BBIPAKEHMs, IpaBUIIA
npeoOpa3oBaHUs CyMM W HpPOM3BEAEHUI, MpaBHia PAacCKPHITHS CKOOOK M MPHUBEICHHs MOAOOHBIX
CJIaraeMbIX.
CBolicTBa CTENIEHU C HATypaJIbHBIM IIOKA3aTEIIEM.
OpHouwnensl u MHorowieHel. CreneHb MHoroujeHa. Clio)KeHHE, BbIUMTAHUE, YMHOXXEHHE
MHOroujeHoB. DopMynbl COKpallEHHOTO YMHOXEHHS: KBaApaT CyMMBbl U KBaJpaT pa3HOCTH.
®opmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOWIEHOB HAMHOKHUTEH.

Ypasnuenus
VYpaBHeHHe, KOpeHb ypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUsl ypaBHEHHUS, PaBHOCHIBHOCTb
YpaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEWHOI'O YPaBHEHHs, PEIICHUE
JUHENHBIX ypaBHEHH. COCTaBIEHNE YPaBHEHHI 10 YCIOBUIO

3a1aun. Pemnenne TEKCTOBBIX 3a/1a4 C TIOMOIIBI YPAaBHEHU.

Jlunetinoe ypasnenue ¢ 08yMs nepemMenHbIMU U €20 2paqbu1<14. Cucrema AByX JIMHEWHBIX YpaBHEHHUH



¢ IByMsl IepeMeHHbIMU. Pelienue cuctemM ypaBHEHUH ClIOCOOOM MOCTaHOBKU. [IpuMeps! perienus
TEKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEMYPAaBHEHUH.

Koopounamut u cpagpuxu. @ynxkyuu
Koopannara Touku Ha npsMod. UwucioBble NpoMexyTkH. PaccrosHue Mexay AByMs TOYKaMH
KOOPJMHATHOU MPSIMOIA.
[IpsamoyronbHass cucrema koopauHat, ocu Ox wm Oy. AlOcumcca W OpAMHATA TOYKH Ha
KoopAuHaTHOM mockoctu. [lpumepsl rpaduxoB, 3amaHHBIX (Qopmyrnamu. Urenue rpaduxos
peanbHbIX 3aBUCUMOCTEM.
[Tonsitue ¢ynknuu. I'paduk dyakumm. CpoiictBa GyHkumid. JluHeitHas QyHkusa, e€ rpaduk.
I'paduk byukuuu Yy = KX + b. I'paguueckoe pewienue nuneiinvlx ypasHenuti u cucmem JAUHetHbIx
VPaHeHUII.

8 KJIACC

Yucna u eviuucnenusn
KBanpatHslii KopeHb u3 uucna. [louamue 06 uppayuoHaibHom yucie. /lecamuynvle npUOIUICeHUs
uppayuoHanvHulx uucen. CBolcTBa apuMETHUYECKUX KBAaJIPAaTHBIX KOPHEH U HX NPUMEHEHHE K
IpeoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUNH BBIYMCIECHUAM. /[elicmeumenshbie Yucua.
Crernens ¢ 1eTbIM MoKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alKCh YUCIA.

Anzebpauueckue vlparxceHus
KBanpatHblii TpEXUiieH; pa3noKeHrne KBaIpaTHOTO TPEXUJIeHa Ha MHOKUTEIH.
Anrebpanyeckass 1poOb. OCHOBHOE CBOWCTBO anreOpamueckoil apoOu. CrokeHue, BBIYHTAHUE,
YMHOXEHHE, JIeJIeHHne anredpandeckux apooeil. PalinonanbHble BIpaKeHUs U UX peodpazoBaHueE.

Ypasnenus u nepasencmea
KBanpatHoe ypaBHeHue, Gopmyrna KOpHeH KBaapaTHOro ypaBHeHHs. Teopema Buema. Pemienue
YpaBHEHUH, CBOJAIIMXCA K JMHEMHbIM U KBajpaTHbIM. [Ipocteiimme apoOHO-palOHaJIbHbIE
YpaBHEHHUS.
I'papuueckas unmepnpemayus ypagHeHuil ¢ 08yMs NePeMeHHbIMU U CUCIEMIUHEHbIX YPAGHEHULL C
08yms  nepemenHvimu. llpuMepbl pelIeHHs CHUCTEM HEITUHEHHBIX ypaBHEHUH C ABYMS
NIEPEMEHHBIMH.
Perennie TeKCTOBBIX 3a/1a4 anreOpanueckKuM CIoCOOOM.
YucnoBsle HepaBeHCTBA M UX cBoMcTBAa. HepaBeHCTBO ¢ OIHOM IepeMeHHON. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHENHbIE HEpAaBEHCTBA ¢ OJHOM NepeMeHHON. CUCTEMBI JIMHEWHBIX HEPABEHCTB C
OJHOM NEPEMEHHOM.

Dyukyuu
[Tonsitue dynkuun. O6MacTh ONpeneneHuss U MHOXKECTBO 3HaueHUH GyHKIuU. CriocoObl 3agaHus
byHKLIU.
(30oecb  u  Oanee kypcusom  0003HaAuUEHbI MeMbl, U3VUEHUE KOMOPLIX NPOBOOUMCS 6
oznaxomumenvHom naawne.Iledacoe camocmosmenvho onpeoeisiem 00vem usyuaemo2o0 Mamepuaia)
I'papuk ¢dynxuuu. Yrenue cpoiicTB QyHkuuu no e€ rpaduky. I[IpumepsirpadukoB QyHKIMA,
OTPa)KAIOIKX PEaIbHbIE MPOLIECCHI.
@OYHKIHMH, ONUCHIBAIOIIME NPAMYI0 U OOPAaTHYIO MPONOPIMOHAIbHBIE 3aBUCUMOCTH, UX I'padUKH.

Oynkmny = X2y = X3y =x, ¥ =kx
I'paghuueckoe peurenue ypasrnenui u cucmem ypagHeHuil.

9 KJIACC

Yucna u évtuucnenusn

HeiicTBUTEIbHBIE YN CJIA
PannonanbHble 4HCNa, UPPAYUOHATbHLIE YUCAA, KOHEUHble U OecKOHeuHble Oecsamuunble OpooOu.
Mnoowcecmeo Oeticmeumenvhvlx yucen; OeucmsumenvHbvle YUCIa KAK OecKoHeuHvle OecsimuyHble
opodu. Bzaumno oOHO3HAUHOE coomeemcmeue Mexncoy MHOHICeCmMEoM OeliCm8UmeNbHbIX Yucen u
KOOPOUHAMHOU NPAMOU.
Cpasnenue Oelicmeumenvubix ducen, apugpmemuyeckue 0elcmsus ¢ 0eticmeumenbHbIMU YUCIamu.

HN3mepenus, npudInKeHusl, OUEHKHU



Pa3zMepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JJINTEIBHOCTD IPOLIECCOB B OKPY’KAIOILIEM MUpE.
[TpubnmxEHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuoOImkeHus. Okpyrienue uucen. [Ipukuaka u
OLICHKA PE3yJIbTAaTOB BBIYHUCICHUMN.

Ypaenenus u nepasencmea

YpaBHeHMsI ¢ OTHOH NepeMeHHOM
JIuneitHoe ypaBHeHMe. Pelienue ypaBHeHUM, CBOISIIMXCS K JUHEWHBIM. KBanpaTtHoe ypaBHEHHE.
Pemenne ypaBHEHUH, CBOAAIIMXCS K KBaIPATHBIM.
bukBanpaTtHoe ypaBHeHUe. [lpumepwvl pewienus ypasHeHuti mpemvel U 4emeeépmori cmeneueu
PAa3nodAceHuem Ha MHOJICUMenu.
Pemenne npoOHO-palMOHANBHBIX ypaBHEHMH. PelieHue TEKCTOBBIX 3afady  ajureOpandeckum
METOJIOM.

CucreMbl ypaBHeHUil
VYpaBHeHUE C ABYMS MEpEMEHHBIMH U ero rpaduk. Penienne cucreM IByX JTUHEWHBIX YpaBHEHHH C
JIBYMsI IEpEMEHHBIMU. Penienne cuctem IByX ypaBHEHHI,0THO U3 KOTOPBIX JINHEHHOE, & APYyroe —
BTOpOH creneHu. [ paduueckas HHTEpIpeTaus CHCTEMBbl YPaBHEHHUH C IBYMS TIEPEMEHHBIMU.
Perenue TeKCTOBBIX 3a/1a4 aNredpanyeckum CrocoooMm.
HepaBencrBa
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.
Pemienne nMHEMHBIX HEPABEHCTB € OJHON ITepeMEHHON. Pelenne cucTeM JINHEWHBIX HEPAaBEHCTB C
onHoW mnepeMmeHHoOW. KBanpaTHble HepaBeHcTBa. ['padmueckas MHTepHpeTalyss HEPaBEHCTB HU
CHUCTEM HEPaBEHCTB C JIBYMs [IEPEMEHHBIMH.
Dynkyuu
KBanparnunast ¢ynknus, e€ rpaduk u cBoiictBa. [lapaboia, KOOpaUMHATHIBEPIIUHBI TAPa0OIIBI,
0Cb CUMMETpPUHU NapaboJIbl.
I'paduku Gpyskuuit: y = kx,y = kx + b,y = x>y = x,y = ¥ u ux cBoiicTsa.
x —

VUucnossie nocnedosamensrnocmu

Onpenesnenue U crnoco0bl 3a1aHUSI YUCJIOBBIX N0C/IE0BATEIBLHOCTEM
[TonsiTe YMCIIOBOM  IOCIEAOBATEIBHOCTU. 3aJaHHME IOCIEAOBATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u popmyoi N-ro wieHa.
Apupmernyeckas ¥ reOMeTPHYECKasA IPOrPecCHH
Apudmernueckass U reoMmerpuueckas nporpeccur. @opMyinbl N-TO ujeHa apuPMETUYECKON H
TEOMETPUUYECKOH IPOTPECCH, CyMMBI IIEPBBIX N YJICHOB.
H3zo0padsicenue unenos apugmemuyeckou U 2e0MEMPUYEecKou Npopecculi. MmMouyKamu Ha
KOOpOUHammuou niockocmu. Jlunetinviti u sxcnonenyuanrorvli pocm. CnodicHvle npoyeHmeoi.

PABOYAS [TPOITPAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KITACCBI

Lenu u3yveHusi yaeGHOro Kypca

O6mme nenu uzydeHus: yaeonoro kypca «I'eomerpusi» npencrasiensl B OOII OOO. Ounu
3aKJTFOYAI0TCS, TIPEXkKIAE BCETO B TOM, YTO HA YPOKAX T€OMETPUU OOYUAIOUTUICS YUUTCS MPOBOIUTH
AOKAa3aTCJIbHBIC PACCYXACHHA, CTPOUTH JIOTHYCCKHUEC YMO3AKIIOUCHUA, OOKa3bIBaTb HCTHUHHBIC
YTBEPKACHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYNKACHUS «OT MPOTUBHOTO»,
OTJIMYaTh CBOWCTBA OT NMPU3HAKOB, (POpMynHpoBaTh OOpaTHbIE YTBEpKAeHUS. B 00yueHnn ymeHuto
paccyk1aTh COCTOUT Ba)KHOE BOCIUTATEIBHOE 3HAUCHUE U3YUCHHS] TEOMETPHH, MPUCYIIEE UMEHHO
OTCYECTBCHHON MaTEeMAaTHUYECKOH IIKOJIE.

Bropoii nensio M3ydeHus TeOMETPHUM SIBIISETCS HCIONb30BaHHE €€ Kak WHCTPYMEHTA MpH
PEHICHUN KaK MaTEMAaTUYCCKHX, TaK U INPAaKTHYCCKUX 3aaad, BCTPCUAIOIIUXCA B peaﬂBHOﬁ JKU3HU.
DTOMY COOTBETCTBYET BTOPasi,BRIUMCIUTEIbHAS JIMHUS B U3yYCHUH T€OMETPHUH B IKone. [[ist aToro
VUUTEI0 PEKOMEHIYETCS MOAOMpaTh 3aJayd MPAKTHYECKOTO XapakTepa IS paccMaTpHUBAaEMBIX
TEeM, YYUTh OOYYaIOIUXCS CTPOUTH MAaTEMaTHYECKHE MOJENIU pPealbHBIX >KMU3HEHHBIX CHUTYaIlHi,
MMPOBOAWUTH BBIYMCICHUA M OLCHHUBATH AJCKBATHOCTH IMOJIYYCHHOI'O pE3yJbTara. Kpaf/'IHe BaXHO
nom4€pKUBaTh CBS3UM TEOMETPHUM C JPYTMMH TpeIMeTaMH, MOTHUBHPOBATh HCIOJIB30BaTh
OnpeaACIICHUA T'COMETPHUICCKUX (i)I/Il"yp n HOH?ITI/II\/'I, JAEMOHCTPUPOBATh MPUMCHCHHUEC IMOJTYYCHHBIX



yMeHUH B (U3MKE M TEXHUKE. OTU CBS3M Haubosiee ApKO BUAHBI B TeMmax «BekTops»,
«Tpuronomerpuyeckie COOTHOWICHU», «Meron koopauHaT» U «Teopema [ludaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

Cormacho  yyeOHOMy 1iaHy B /-9  kimaccax  um3ydaercss  y4eOHBIH  Kypce
«[eomeTpusi», KOTOPBIA  BKJIIOYACT  CICAYIOIIHE  OCHOBHBIC  Pa3feiibl  COJCPIKAHUS:
«["eomerpuueckue Gurypsl u ux cBoiicTBa», «/3MepeHHE reOMETPUYECKUX BEIHUYMH», a TaKKe
«/lexapToBBl  -KOOpAMHATBl HA  IUIOCKOCTH», «BekTopwl», «/[BH)KEHUS TMJIOCKOCTH» H
«IIpeobpazoBaHus OO0 Y.

VY4eOHbIH TUIaH MpeaycMaTpPUBACT U3yYCHHE TEOMETPUH Ha 0A30BOM YPOBHE,UCXO/IS M3
He MeHee 68 ydeOHBIX 4acoB B y4e€OHOM TOy, BCEro 3a Tpu rojaa odydenus — He meHee 204
4acoB.

COAEPXAHUE YUEBHOI'O KYPCA (ITO 'OAAM OBYUYEHMN )

7 KJIACC

HavanpHbple mnonstus reomerpuu. Touka, mpsiMasi, OTpE3OK, Jyd. Yrou. Buabsl yrios.
BepTukanbable U cMeXHBIE YIUIbl. buccektpuca yria. Jlomanas, MHOroyroiasHuK. [lapamiensHocTsb
U MepIEHAUKYIIPHOCTD MPSAMBbIX.
Cummempuunvie ¢puzypvl. OcHOBHbIE CBOUCMBA OCEBOU CUMMEMPULL.
[TpriMeprl CUMMETPUN B OKPYKAIOIIEM MUDE.
OcHogHble noCmpoeHUs ¢ NOMOWbIO YUPKYIS U TUHELKU.
Tpeyronbauk. Beicora, Meauana, OuccekTpuca, ux cBoiictsa. PaBHoOeApeHHBIN U PaBHOCTOPOHHUM
TpeyrojabHuKu. HepaBeHCTBO TpEeyroibHHKA.
CBoiicTBa U MpU3HAKK paBHOOEAPEHHOTO TPEYTroNbHUKA. [[pU3HaKku paBeHCTBA TPEYTOJILHUKOB.
CBolicTBa ¥ IPU3HAKY NAapAJUIEIbHBIX NPSAMBIX. CyMMa yIiIOB TPEYTrOJIbHHKA.
Bremnue yrisl TpeyrojapHHUKa.
[TpsimoyronbHblll  TpeyroabHuK. CBOMCTBO  MeIMaHbl  IPSIMOYTOJIBHOIO — TPEYrOJIbHUKA,
OpoBeAEHHOW K  rumoreHy3e. llpu3Haku  paBeHCTBa  NPSIMOYTOJbHBIX TpPEYTOJIbHUKOB.
[IpssMOYTOIBHBIN TpeyronbHUK ¢ yriioMm B 30°.
HepaBeHcTBa B reoMeTpuu: Hepagencmeo mpey20ibHUKd, HEPABEHCTBO OJIJIMHE JIOMaHOM, Teopema
0 OoJbIIeM yrie u 6oblIel CTOpOHE TpeyroyibHUKa. [leprneHuKynsp u HaKJIIOHHas.
T'eomempuueckoe mecmo mouex. buccekTpuca yria U cepelMHHbIN NEPIEHIUKYIAP K OTPE3KY Kak
TEOMETPUUYECKHUE MECTA TOYEK.
OKpyKHOCTb U KpYI, XOpAa W JHUaMeTp, UX CBOIcTBa. B3aummHOe pacrosiokeHue OKpYKHOCTH U
npsimoid. KacartenbHas u cexymas K OKpy:KHOCTH. OKpy>KHOCTb, BIMCaHHas B yroji. Bnucannas u
OIMCaHHAasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC
UYerslpéxyronpauku. [lapamienorpamMM, €ro Tmpu3HakKM H  CBOMCTBA. YacTHele ciy4yau
napauiesorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaJpar), MX MNpPHU3HAKM U CBOMCTBA. Tpamerus,
paBHOOOKas Tpamnenwsi, e€ CBOicTBa U mpu3HaKku. [IpsMoyrompHas Tparemus.
Memoo yosoenuss meduansl. Llenmpanvnas cummempusi.
Teopema Paneca u meopema o npPonopyuoHanbHLix ompeskax. CpenHue JTUHUU TPEYroJbHUKA
U Tpaneuuu. [{enmp macc mpey2onvHuKa.
Ilooobue mpeyeonvruxos, Koag@uyuenm noodobus. I[lpusnaku nododus mpeyeorbHUKOS.
[TpumeHeHne mog0OMs IpY PELICHNH NMPAKTHYECKUX 3ajad.
CpoiictBa 1uiomianei reomerpuueckux ¢uryp. Dopmynsl g MIOMAAM  TPEYroJibHUKA,
napaiuenorpaMma, pom6a u tpaneuu. OTHOIIEHUE MJI0HIa e MOT0OHBIX QUryp.
Beraucnienue miomniajei TpeyroJIsHIKOB 1 MHOTOYTOJTBHIKOB Ha KJIETYaToi Oymare.
Teopema [Iudaropa. [Tpumenenne Teopems! [Iuaropa npu pereHnn NPakTUYECKUX 3a/1a4.
CuHyc, KOCHHYC, TaHTE€HC OCTpPOrO yrjla TMpsSMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO. Tpuronomerpuueckue Gyuxiuu yriaos B 30°, 45° u 60°.
BnvicanHble U LEHTpalbHBIE YIJIBI, YTOJl MEXAY KacaTeJIbHOW M XOPAOW. YTIIBI MEXAY XOpAamMHu U



CeKyllMMHU. BmucaHHble W ONHMCAHHBIE YETHIPEXYrOJbHUKU. B3anMHOe pacnoiiokeHue JBYX
okpyxHocTell. Kacanne okpyxHocteir. OO1ue KacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC
Cunyc, xocunyc, tanredc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
DopMyIIbl IPUBEACHHUS.
Pemenune TpeyroapHuKoB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PelieHne mpakTu4eckux 3a1ad
C HUCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBICHHYCOB.
Ipeobpazosanue nodobus. [looobue coomeemcmeeHHbIX 1EMEHMOB.
Teopema o npouseedenuu ompe3Kos Xxopo, meopemvl 0 NPOU3BEOCHUU OMPE3KO8 CeKYUUX, meopema
0 K8aopame KacamenibHOu.
Bektop, mmnHa (MOIyNib) BEKTOpa, COHAIIPABIICHHbBIE BEKTOPHI, MPOTUBOMIOIOKHO HAIPABIICHHBIC
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBOBEKTOPOB, ONEpaly Haj BeKTopamu. Paznoxenue
BEKTOpa IO JIByM HEKOJUIMHeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE MPOHU3BEICHHE
BEKTOPOB, MPUMEHEHHUE JUIsI HAXOXKICHHS JJTMH U yTJIOB.
JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTU. Ypaewenus npsamou U OKPYXKHOCTH B KOOpJUHATaX,
nepeceueHre OKPY>KHOCTEH U MPsIMBIX. MeToI KOOPIUHAT U €Tr0 MPUMEHEHHE.
[TpaBuiibHBIE MHOTOYroJdbHUKU. J[[nuHa okpyxkHocTH. ['pagycHas W paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomans kpyra, cekropa, CerMeHTa.
Heudicenus niockocmu u HympewHue cummempuu ¢ueyp (dnemenmapusie npeocmasieHus).
Ilapannenvnuiii neperoc. Ilosopom.

PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KJIACCBI

Ienn n3y4yenust yaed0HOro Kypca

B coBpemenHOM mH(PPOBOM MHpE BEPOSTHOCTH M CTaTUCTHUKA MPHOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PEHUS NPAKTUUYECKUX NPUIOKEHHH, TaK U UX POJIU B OOpa3OBaHMH.
Kax1p1i1 4enoBeK IMOCTOSTHHO NMPUHUMAET PELIECHUS HA OCHOBE MMEIOLIUXCS Y HEro JaHHBIX. A I
00OCHOBAaHHOTO MPHUHATHSA pELIEHUs B YCIOBUSAX HEAOCTaTKa WM H30BITKa HHGpOpMALUU
HEOOXOZMMO B TOM UHUCIE XOpoHIo C(OPMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE
MblleHHe. MIMeHHO Mo3ToMy OCTpO BCTaia HEOOXOAMMOCTh CPOPMHUPOBATH Y OOydaromuxcs, B
ToM uucie oOydaromuxcs ¢ 3IIP, QyHKIMOHaNIbHYIO TPaMOTHOCTb, BKJIIOYAIONIYI0 B ce€0sl B
KaueCTBE HEOTHEMJIEMOM COCTABIIAIOIIEH YMEHHME BOCHPHUHHMMATH U KPUTHUYECKH AHAJIU3UPOBATH
nH(pOpMaLIMIO, TPEACTABICHHYI0 B Ppa3IMYHbIX (opMax, MOHUMATh BEPOSTHOCTHBIN XapakTep
MHOTUX pEAJIbHBIX IPOLIECCOB M 3aBUCUMOCTEH, IPOMU3BOJIUTH IPOCTEHIINE BEPOSTHOCTHBIE
pacuérbl. 3HAKOMCTBO C OCHOBHBIMHU IpUHIUNAMHU cOOpa, aHalnM3a U MPEICTaBJICHUS JaHHBIX W3
pa3nnYHbIX chep KU3HU OOIIecTBa M roCydapcTBa MpHOOIIaeT o0y4yaromuXcsi K OOIEeCTBEHHBIM
HUHTEpECcaM.

B crpykType nporpaMmel yueGHOro Kypca «BeposiTHOCTh M CTaTUCTHKa» OCHOBHOM HIKOJIBI
BBIJICJICHBl CIIEAYIOLIUE COJEp:KaTelIbHO-MeTonNYecKue JIMHUK: «lIpencraBieHne OaHHBIX H
onucaTesbHasi CTaTUCTUKa»; «BeposTHOCTBY; «371eMeHThl KOMOMHATOPUKI»; «BBeneHue B Teopuio
rpadoBy.

Copepxanne nuHuM «lIpencraBieHne AaHHBIX M ONMCATEIbHAS CTATUCTHKA» CILYKHUT
OCHOBOH 1711 (pOPMHUpPOBaHUS HAaBBIKOB pabOThl ¢ MH(OpMalMen: OT YTEHHS U WHTEpIpEeTaluu
uHpOpMalKK, IPEeICTaBICHHON B Ta0IMIaX, Ha JUarpaMmax u rpadukax 1o coopa, mpeacTaBiIeHus
Y aHAJIN3a JAHHBIX C UCIIOJIb30BAHWEM CTAaTUCTHYECKUX XapAKTEPHCTHK CPEAHUX U PACCEHUBAHUSL.
Paborast ¢ nannbiMu, oOywarommuecst ¢ 3[IP yuaTcst cuMThIBaTH M HHTEPIPETHPOBATH JIAHHBIE,
BBIIBUTaTh, APIYMEHTHUPOBAaTh M KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, pPAa3MBILUIATh Haj
(dakTOopamMy, BBI3BIBAIOIIMMU HM3MEHUMBOCTh, M OLIEHUBATh WX BIUSHHE Ha paccMaTpHUBaeMble
BEJIMYMHBI U TPOLIECCHI.

WHTynTHBHOE  MNpEeACTaBICHHME O  CIy4alHOM  M3MEHYMBOCTH,  HMCCIIEJOBAHUE
3aKOHOMEPHOCTEH M TEHJCHUWH CTAaHOBUTCS MOTHBHUPYIOIIEW OCHOBOM JUIi M3YYECHHS TEOPUH
BeposTHOCTEH. bomnbIoe 3Hauenue i oOyyaromuxcs ¢ 3[IP 31eck UMeroT nmpakTHYecKue 3a1aHus,



B YACTHOCTH OIIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHATHE BEPOATHOCTH BBOJMTCA KaK Mepa MpaBAoONofoOHs ciydaifHoro coObiTs. Ilpu
n3ydeHun Kypca oOydvaromuecs ¢ 3I[IP 3HakoMsTCS ¢ TPOCTEHIIMMH METOAAMH BBIYHCIICHHS
BEPOATHOCTEW B CIy4alHBIX 3KCIEPUMEHTaX C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMHM HCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMU, TO3BOJIIONIMMU CTaBUTh U peliaTh Oosiee ClIoXHbIEe 3a1a4u. B kypce
BXOJISIT Ha4aJIbHbIE IIPEJICTABICHUS O CIy4allHbIX BETMYMHAX U UX YUCIIOBBIX XapAKTEPUCTUKAX.

Taxxe B pamMKkax 3TOro Kypca OCYLIECTBIsIeTcs 3HAKOMCTBO oOydwarommxcs ¢ 3[IP c
MHOKECTBAMU U OCHOBHBIMU OIIE€pPAllUSIMM HaJ MHOXECTBAMM, PAaCCMaTPUBAIOTCS HPUMEpPHI
IIPUMEHEHHU ISl PELICHMs 3a]a4, a TAK)KE€ UCIOJIb30BAaHUSA B JIPYrUX MAaTeMAaTHUYECKUX Kypcax U
yueOHBIX MpeaMeTax.

MecTo0 y4eOHOro Kypca B yueOHOM IJIaHe
B 7-9 xnaccax wu3ydaercss Kypc «BeposSTHOCTb M CTAaTUCTHKa», B KOTOPBIA BXOMIST
paznensl: «lIpeacraBneHue AaHHBIX U OMHMcCATENIbHAs CTATUCTUKA»; «BeposTHOCTBY»; «DJIEeMEHTHI
KOMOWHATOpUKNY»; «BBezieHne B TeopHio rpadoBy.
Ha u3ydenne nannoro kypca oTBoAUT 1 yueOHBIA yac B HENENIO B TEYCHHEKAXKIOTO Tofa
oOyuenus, Bcero 102 yueGHBIX yaca.

COHEPXAHUE YYEBHOI'O KYPCA (I1O0 'OAAM OBYUEHUA)

7 KJACC

IIpencraBneHue AaHHBIX B BUJIE TaOIUL, JUarpaMmM, rpadukoB. 3anoaHeHue TabiuL, YTeHUe
U TTIOCTPOEHUE JHarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBhIX). UTeHHE TPa@UKOB peatbHbBIX
nporeccoB. M3Bnedenne nHbopmManuu U3 aAuarpaMm U TaOJMIl, UCHOJIb30BAHUE U UHTEpIpeTalus
JTAHHBIX.

OmnucarenpHas CTaTUCTUKA: CpeaHee apudmMeTHueckoe, MeauaHa, pa3Mmax, HauOosbllee U
HaMMEHbIIIee 3HAaYeHUsT Ha0opa YMCIIOBBIX JaHHBIX. [[puMepsI cirydaitHO N3MEHUHNBOCTH.

Cnyuatineiii sxcnepumenm (onvim) u ciyyatinoe coovimue. Beposmnocms u yvacmoma. Ponw
MAN06ePOSMHbBIX U NPAKMUYECKU OOCHMOBEPHbIX cOObimull 6 npupooe u ¢ oouecmee. Monema u
USpanvbHas KOCMyb 8 Meopul 6epoSmMHOCMELL.

I'pag, eéepwuna, pedbpo. Cmenenv éepuiunvl. Yucno pébep u cymmapHas cmenenb epuiLH.
Ilpeocmasnenue o ceaznocmu epaga. Lenu u yukawi. Ilymu 6 epagax. Ob6x00 epagha (dunrepos
nyms). Ilpedcmasnenue 06 opuenmuposannom epaghe. Pewenue 3a0au ¢ nomowwo epagos.

8 KJIACC
[IpencraBieHue JaHHBIX B BUJIE TaOIMIL, AMArpaMM, TpaduKOB.
MHOXecTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKeCTBO. Omnepanuu Haj MHOXECTBaMH: 00bEIUHEHUE,
nepeceyeHue, JomnoiHeHue. CBoiicTBa omepauuid HaJ MHOXKECTBAMHU: IEPEMECTHTENbHOE,
coYeTaTelIbHOe, paclpeAenuTenbHoe, BKIoUeHus. Vcnonp3oBanue rpaduyeckoro mpeacTaBieHus
MHO’KECTB JJIs1 ONIMCAHUS PealIbHbIX IPOLIECCOB U SBJICHUMH, IPU PEIICHUH 3a]1au.
Hzmepenue pacceusanus oanmwix. /Jucnepcus u cmanoapmuoe OmKIOHEHUE YUCI08bIX HAOOPOS.
Huacpamma pacceusanus.
OneMeHTapHble COOBITHSA chy4aiiHoro ombiTa. CiyuaiiHble coObITHS. BeposTHOCTH COOBITHI.
OnbITh C PaBHOBO3MOXKHBIMHU 3JIEMEHTAapHBIMU COOBITUSIMH. CiydaliHblil BbIOOp. CBSI3b MEXKIY
MaJIOBEpOSTHBIMU M MPAKTUYECKH JOCTOBEPHBIMH COOBITUSAMH B IPUPO/IE, OOIIECTBE U HAYKeE.
Hepeso. Ceolicmea Oepegves: eOUHCMEEHHOCMb NYMU, CYUeCMBO8AHUE BUCAYEl BEPUIUHDBL, CEA3b
Medncoy uuciom eepuiun u uuciom pébep. Ilpasuno ymmoowcenus. Pewenue 3adau c nomowwio
epaghos.
IIpomusononooicnvie cobvimus. Juacpamma Oiinepa. Obveounenue u nepeceueHue coObIMuUL.
Hecoemecmuvie cobvimus. @Popmyna crodxcenus 6eposimHocmen. Ycio6Has eposmHoCHb.
IIpasuno ymnoowcenus. Hezasucumvle coovimus. Ilpedcmaeénenue skchepumenma 6 6ude oepesa.
Pewenue 3a0au nanaxosicoenue eeposimuocmeri ¢ NOMOWbIO 0epesa CIyUalHO20 IKCNepumMenmad,
ouazpamm diinepa.



9 KJIACC
[IpencraBieHue naHHBIX B BUJE TaOIUIL, AMarpaMm, rpauKoB, MHTEPIIPETAls JaHHbIX. UTeHue u
MOCTPOCHUE TabIUIL, Tuarpamm, rpauKoB MO pearTbHbIM JaHHBIM.
ITepectanoBku u dakropuan. CoderaHuss ¥ YUCIO codeTaHui. Tpeyeonvrux Ilackans. Pemenue
3a[a4 C UCIOJIb30BAHNEM KOMOMHATOPUKHY.
T'eomempuueckas seposmnocmo. Cnyuatinblil 6b100p MOUKU U3 Pueypsbl HA NIOCKOCMU, U3 OMPE3Ka
U U3 Oy2u OKPYHCHOCMIU.
Ucnpitanue. Ycnex u Heynada. Cepust UCIIBITaHUM 10 iepBoro ycnexa. CepusiucnbiTanuid bepuyiu.
BepositHocTH cOOBITHI B cepuu HcnibITaHUM bepHysuiy.
CiydaiiHasi BEJIMYMHA U PACIIPEJEICHUE BEPOSTHOCTEN. MaTemMaTuyeckoe OKHUJIaHue U JUCIIEPCHS.
[Tpumeppl MaTEMAaTUYECKOTO OKMJAHUS KaK TEOPETHYECKOIO CPEAHEr0 3HAYEHMsI BEIMYUHBI.
MareMaTtnyeckoe OXUIJAHUE M JUCIEPCUsl CIIyYalHOW BEIWYMHBI «UHUCIO YCIEXOB B CEPUHU
ucHbITaHui bepHyimm».
[TonstTe o 3akoHe OonbIIMX yucesl. M3MepeHue BEpPOSITHOCTEH € MOMOIIBI0 YacToT. Poib u
3HAUYCHHE 3aKOHA OOJIBIINX YKCEN B IPUPOJIC U OOILIECTBE.

KoHTpo/IbHO-U3MepHuTeIbHbIE MATEPUATbI

[IpoBeieHne OIECHKH JOCTIKCHHH TUIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS Y4E€OHOTO
npeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO B PYyOSKHOTO KOHTPOJIS B BUC: KOHTPOJIbHBIC paOOTHI,
CaMOCTOSITENIbHBIC  pabOThI, 3a4yeThl, MATEMAaTUYECKUE JMKTAHTBI, IPAKTHUYECKUE paldOTHI,
NUCbMEHHEINA OTBET II0 HHAWBUAYAJIbHBIM KapTOYKaM-3adaHUAM, TCCTUPOBAHUC.

Jiia o6yuaromuxcs ¢ 3[TP Bo3MoxHO nu3MeHenne GopMyIHMpoBKY 3aJaHHUI Ha «IIOIIATOBYIOY,
aJlanTalyio IMpeJiaraeMoro o0ydJarmeMycs TEeCTOBOTO (KOHTPOJIBHO-OIIEHOYHOI0) Marepuaa:
UCTOJIb30BAHUE YCTHBIX W IMHUCHhMEHHBIX HWHCTPYKLWH, YIPOIIEHHE JUIMHHBIX  CIOXHBIX
(GOpMYIMPOBOK HHCTPYKIIMHA, PEIICHUE C OIOpPOM Ha alIropuT™M, oOpaser, HCIOJIb30BAHHE
CIPaBOYHOU UH(POPMALIUH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YUEBHOI'O ITPEJJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OFPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBAIUS K 00y4EeHHIO MaTeMaTHKeE U 1ieJIeHaNpaBIeHHON T03HABaTEIbHONACATEIbHOCTH;

MOBBIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYI JeSTeIbHOCTD,
TpeOYIOLIYI0 MaTeMAaTHUYECKUX 3HAHUH, B TOM YHCIIE YMEHHE YUUTHCS Y JPYTUX JOACH;

CIIOCOOHOCTh OCO3HaBaThb CTPECCOBYIO CUTyallMl0, OBITb TOTOBBIM JEHCTBOBAaTH B
OTCYTCTBHE rapaHTUH yCIIEXa;

criocobHocTh oOywatomuxcs ¢ 3IIP k oco3HaHWIO CBOMX Je(ULUTOB U TMPOSBICHUE
CTPEMJIEHMS K X IIPEOIOJICHHUIO;

CIIOCOOHOCTh K CaMOpa3BUTHIO, YMEHHUE CTaBUTh JOCTHKUMBIE LI€TH; YMEHUE pa3inydaTrh
y4eOHbIe CUTYyallud, B KOTOPBIX MOKHO JIEHCTBOBAaTh CaMOCTOSITENIbHO, U CUTYAIUH, TI€ CIeayeT
BOCIOJIb30BaThCS CIPAaBOYHON MHGOpMAIUEl UK IPYTUMH BCIIOMOTaTEIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh MEPEHOCUTH MOJIyYEHHBbIE B X0/1€ O0YUEeHHUs 3HAHUSI B aKTYaJIbHYIO CUTYAIHIO
(Ipu peleHny JKUTEHCKUX 3a/1a4, TPEOYIOLMX MaTeMaTHUYEeCKUX 3HaHUN);

CIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUAX U MPABUIAX MPOBEACHUATPOMEKYTOUHON U
HTOTOBOM aTTECTAIHM;

OBJIa/IEHUE OCHOBaMH (PMHAHCOBOW IPAMOTHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

Ognadenue ynugepcanbHbIMu yueOHbIMU NOZHAGAM EbHHIMUOCIICINGUAMU:

YCTaHABIMBaTh IPUYMHHO-CIEACTBEHHBIE CBSI3M B XOJE YCBOEHUS MaTeMaTH4YeCKOro
MarepHaa;

BBISIBJIATh JI€(UIUT JAHHBIX, HEOOXOAMMBIX ISl PELIeHHs MOCTaBJICHHOW3a/lauu;

C IMOMOIIBI0 YYHUTENsl BBIOMPATh CHOCOO pelieHHs MaTeMaTHYecKod 3ajayd (CpaBHUBATH
BO3MOYKHBIE BAPUAHTHI PEILICHHS);



IPUMEHATh U NpPeoOpa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJ€ PELICHHS MaTEMaTHYECKHX
3az1ay;

YCTAHABIIMBATh MCKOMOE W JAHHOE NPU PEIICHUM MATEMaTU4EeCKOW 3aJadd; MOHUMAaThb U
UHTEPIPETHPOBATh MHPOPMALIUIO PA3JIMYHBIX BUAOB U (OPM IpE/ICTaBICHHUS;

WUTIOCTPUPOBATh pelllaeMble 3a/1aui rpaduueckuMu cxemMamu; 3(p(EKTUBHO 3alIOMUHATh U
CHCTEMaTH3UPOBATh HH(POPMAITHIO,

IIOHUMAaTh U UCIIOJIb30BaTh MaTEMAaTUYECKUE CPEACTBA HATJSAHOCTH (TpaduKH, TuarpaMMsl,
Ta0JINLbI, CXEMBI U JIp.) JUIsl HJUTFOCTPALIMU, UHTEPIPETAL[MHU, apTyMEHTALIUH.

Osnadenue ynusepcanbHolMu yUeOHBIMU KOMMYHUKAMUGHBIMU OCHUCMEUAMU:

OpPraHU30BBIBaTh Y4EOHOE COTPYAHHUYECTBO U COBMECTHYIO JAEATENBHOCTb C YUUTEIEM U
CBEPCTHHUKAaMH B IIPOLIECCE PELICHUS 3a1ay;

B3aMMOJIEHICTBOBaTh U HAaXOAMUTh 0OLIME CHOCOObl paboThl; paboTaTh B IpyIIe: HAXOAUTh
o01iee pemeHne U pazpenarb KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIMHA M yu€Ta MHTEPECOB;
cilylaTh nNapTHEPa; (GOpMyIMPOBATH, ApI'YMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(DIMKTOB MPH HAIWYMM DPA3HBIX TOYEK 3pEHHS U
paspenatbe KOH(IUKTHl HA OCHOBE Y4€Ta MHTEPECOB U MO3ULUI BCEX YYaCTHUKOB;

apryMEHTHPOBATh CBOIO TMO3MLMIO M KOOPAMHUPOBATh €€ C MO3ULMSIMHM HapTHEPOB B
COTPYAHUYECTBE MPHU BbIPAOOTKE OOIIETO PELIeHNs B COBMECTHOH J1eATEIbHOCTH;

BBITOJIHATH CBOIO YacTh paOOTHI, JOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa U KOOPIUHHPOBATH
CBOM JICHCTBUSA C IPYTMMH YICHAMHA KOMaHJbI;

OLICHHMBATh KAYECTBO CBOETO BKJIa/a B OOIIMM IPOIYKT.

Osnadenue ynugepcanvbHblMu y4eOHbIMU PECYIAMUCHHIMU OCUCH EUAMU:

CTaBUTb LIEJIM, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JUIsSl PELIECHUS YU€OHBIX MaTEMaTUYECKUX
npo0Jem;

IUIAHUPOBaThb M OCYIIECTBIATh JEATEIbHOCTb, HANpPABICHHYIO Ha pEUIeHHE 3aj]ad
M CCIIEI0BATEIBCKOTO XapaKTepa;

(bopMyIHpOBATH U yAEPKUBATh yUEOHYIO 3a/1a4y, COCTABIATh IUIAH U TOCIIEA0BATEILHOCTh
JIEHCTBHI;

OCYILECTBIATh KOHTPOJIb IO 00paslly M BHOCUTb HEOOXOAMMBIE KOPPEKTHBBI;
KOHTPOJIMPOBATh MPOLIECC U pe3yabTaT yueOHOM MaTeMaTHYecKOW AEATeNbHOCTH;

aJIeKBaTHO OIICHWBAThH MPABMIIBHOCTD WJIM OIIMOOYHOCThH BBIMOJIHEHUS Y4eOHOW 3amaqu, e
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PELIeHHUs;

CIIMYaTh CToco0 AEWCTBUS U €ro pe3ynbTaT ¢ 3aJaHHBIM 3TAJOHOM C LIETbI0 OOHApYKEHUs
OTKJIOHEHHUH U OTJIMYMNA OT 3TAJIOHA,

MIPeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PEIlIeHNU yueOHo3anauu;

MOHUMAaTh MPUYMHBI, IO KOTOPHIM HE OBbUIT IOCTUTHYT TpeOyeMblil pe3yibTaT AesTeNbHOCTH,
OTpeeNATh MO3UTUBHBIE U3MEHEHUS U HalpaBJIeHUs], TpeOyromue fanbHeien padoTsl;

PEryaupoBaTh Croco0 BBIPAXKEHUS IMOLHH.

HNPEIMETHBIE PE3YJIBTATHI

Pesynbrarel ocBoeHuUs1 yueOHOro mpeamMera «MarteMaruka (BKIItOUast ajreopy, TeOMETpHIo,
BEPOATHOCTh U CTATUCTUKY)», pACHpEleNeHHbIE MO TrojaM oOydeHus, (OpMYIUPYIOTCS IO
MIPUHITUITY T0OABICHUST HOBBIX PE3YJIBTATOB OT TOJAK rO/ly, YK€ Ha3BaHHbBIC B MPEIBIIYIINX T0JIax
MO3UINH, KaK TIPABHUIIO, TOCIOBHO HE TIOBTOPSIFOTCS, HO YYUTHIBAIOTCS (pe3yabTaThl OYEpPEIHOTO
rojia M0 YMOJYaHUIOBKIIIOUAIOT PE3YIbTaThl MIPEABIIYIINUX JIET).

[IJTAHUPYEMBIE ITPEMETHBIE PE3VJIbTATHI OCBOEHMS PABOYEN ITPOT'PAMMBI
KYPCA «MATEMATHUKA» (I1O TOAAM OBYUEHU )
OcBoenne ydeOHOTO Kypca «Marematuka» B 5—6 Kilaccax OCHOBHOW NIKOJIBI JIOJDKHO
obOecreunBaTh JOCTIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

5 KJIACC
Yucna u evluucieHus
OpI/ICHTI/IpOBaTBCH B TIOHATUAX U OIICPHUPOBATHL Ha 0a3oBOM YPOBHC TCpMHUHAMH, CBA3aHHLIMU C



HATypaJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMU U JAECSITUYHBIMU JPOOSIMH.

CpaBHMBaTh W YNOPSA0YMBATH HATypalbHbIE 4YHCIA, CPAaBHUBAaTh B MPOCTEHIINX CIydasx

OOBIKHOBEHHBIE IPOOH, IECATUYHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPAWMHATHOM (YUCIOBOM) MPSIMOM C COOTBETCTBYIOUIUM €l UYUCIOM U

n300paxxaTh HaTypaJlbHbIC YKCIa TOUKAMH Ha KOOPJIUHATHOU (UUCIOBOM) MPSAMOIA.

Bemonsare apudmMerndeckue ASWCTBUS C HATYpAJIIbHBIMU YHCIaMHU, ¢ OOBIKHOBEHHBIMH JIPOOSIMU B

MPOCTEHIINX CITydasix.

BbInonHATE IPOBEPKY, NPUKUAKY PE3yJIbTaTa BIYMCIEHUN. OKpYyTIIISITh HaTypalbHbIE YHCIA.
Pewenue mexcmoguix 3adau

Pemars TekcToBble 3amaud  apuU(PMETHUYECKUM CIIOCOOOM U C TMOMOIIBI0 OPraHU30BAHHOTO

KOHEYHOro mepebopa BceX BO3MOXKHBIX BapHaHTOB (NMPH HEOOXOAWMOCTH C HaIPaBISIOMICH

MTOMOIIIBIO).

Pemars 3amaum, conepkalue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYMHBI. CKOpPOCTb, BpEMH,

paccTosiHue; 11eHa, KOJIMYeCTBO, CTOMMOCTh (TP HEOOXOAMMOCTH C UCIOJIb30BaHUEM CIIPABOYHOM

uHpOpMAaLINN).

Hcnonp30BaTh KpaTKUeE 3allMCH, CXEMBbI, TAOIUIbI, 0003HAYEHHUSI IPU PELICHUH 3a/1a4.

[Tosb30BaThCs OCHOBHBIMU €AMHHUIIAMU U3MEPEHUS: LIEHBI, MAcChl; PACCTOSIHUSA, BpDEMEHU, CKOPOCTH;

BbIpa)KaTh OJHU €IUHUIIBI BETMYUHBI Yepe3 Apyrue(Mpu HeoOXOAUMOCTH € OMOPOil Ha CIPaBOYHYIO

uH(popMaIuIo).

W3Bnekars wuH(OpManMio, TNpPEACTaBICHHYIO B Tabmuie, Ha croi0yaTod Jauarpamme,

MHTEPIIPETUPOBATH NPEACTABICHHbIE JAHHBIE, HCII0JIb30BATh JaHHbIE IIPU PELLICHUU 3ajay.
Haznaonan ceomempusn

[Tonb30BaThCs rEOMETPUUECKUMHU MOHATUAMU: TOUKA, IPsIMast, OTPE30K, JIyY, yroJl, MHOTOYTOJIbHUK,

OKPYXHOCTB, KPYT.

[lpuBoauT, TpUMEpPHI OOBEKTOB  OKPYXKAIOMIETO MHpA, HWMEIOMHUX (QOpMy H3YUSHHBIX

FeOMETPUUECKUX PUTYp.

Hcnonp30BaTh TEPMUHOJIOTHIO, IPU HEOOXOJUMOCTU IO BU3YyaJIbHOW ONOPE,CBA3aHHYIO C YIJIAMU:

BEpILIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJl, BEpIIMHA, CTOPOHA, AUATOHAJb; C OKPYKHOCTBIO:

paauyc, 1uameTp, UEHTP.

H300paxaTh M3yuyeHHBIE TeoMeTpuyeckue (UTyphl Ha HEIMHOBAHHOW U KJeT4aTol Oymare c

MOMOUIbI0 LUPKYJIS M JUHEHKH ([IOoclie COBMECTHOro aHaiusa). HaxoauTh AJIUHBI OTPE3KOB

HEINOCPEACTBEHHBIM HM3MEPEHUEM C IOMOUIbIO JIMHEWKH, CTPOUTH OTPE3KM 3aJaHHOW JJIUHBL

CTPOUTH OKPYKHOCTb 3aJIaHHOTO pajuyca.

Hcnonp30BaTh CBOICTBA CTOPOH M YIJIOB MPSMOYIOJBbHUKA, KBajapaTra JUlsl HMX IMOCTPOCHMS,

BBIUMCJICHMS IJIOMAAN U IEPUMETpA.

Bbruucnate mnepuMerp W IIIOLIAb KBaJApaTa, NPSAMOYTOJbHUKA, (UIYp, COCTaBIEHHBIX U3

HPSIMOYTOJIBHUKOB, B TOM uucie Guryp, n300pak€HHbBIX HaKJIeT4aToi Oymare.

ITosb30BaTbCsd OCHOBHBIMH METPUYECKMMH E€AWHMIIAMHM HM3MEPEHUs JUIMHBI, IUIOIIAAU; BBIpAaXKaTb

OJIHM €JIMHUIIBl BEJIMYMHBI 4Yepe3 JApyrue (Ipu HEeoOXOIMMOCTH C OMNOpPOM Ha CHPaBOYHYIO

UH(pOPMAILIHIO).

PacnioznaBare mnapamienenumnen, KyO, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo TIpaHb,

U3MEPEHUs; HAXOAWTh HW3MEpEHHUs Mapauienenunena, Kyba. Beruucnare o00béM  kyOa,

napajuleJienunesa 1Mo 3aJaHHbIM HM3MEpPEeHUsIM (C Omopoil Ha aJropuTM Y4eOHBbIX [eHCTBUI),

MOJIb30BaThCsl €IMHULIAMU U3MEpEHUs 00bEMa.

Pemarh HecnoxHbIe 337]a4u HA U3MEPEHHE T€OMETPUYECKUX BEIMYMH BIPAKTHUECKUX CUTYaIMSIX

(pu HEOOXOAMMOCTH C BU3YAITbHOMN OMOPOH).

6 KJIACC
Yucna u eviuucnenun
OpueHTHpOBAThCS B MOHATUSAX U ONEPUPOBATh HAa 0A30BOM YpPOBHE TEPMHHAMH, CBSI3aHHBIMH C
pa3IMYHBIMU BUJAMH YHCEJ U CIIOCO0AMH UX 3aIMCH, MEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OJJHOM
(opMBI 3amKCH YKCIIa K APYTOH.
CpaBHUBaATh U YIOPSAIOYMBATH LIEJbIE YHCIA, OOBIKHOBEHHbBIE M JECATHUYHbIE ApOOU, CpaBHUBATH
YKCJIa OAHOTO U Pa3HBIX 3HAKOB.



BrimonHaTe apupmeTrueckue NeUCTBUS C HATYPAJTbHBIMH U LEIBIMU YUCIIaMU, OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMH, MTOJOKUTEIBHBIMU U OTPULIATETIbHBIMU YHCIIAMH.
BbIuMCIATE 3HAYEHHsI YHCIOBBIX BBIPAXKEHUM, BBIOJHATh NPUKHAIKY W OLEHKY pe3ysbTaTa
BBIUMCJICHUM; BBINOJHATH IpeoOpa3oBaHMUsl YHUCIOBBIX BBIPRXKEHWH Ha OCHOBE CBOMHCTB
apupMETUUECKHUX JCHCTBUM.
COOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSIMOW C COOTBETCTBYIOIIUM €H YMCIOM M U300paxarb
yycia TOYKaMHU Ha KOOPAMHATHOM NPSIMOM, HAXOAUTh MOJYJIb YUCIIA.
CoOTHOCUTH TOUKH B IPSIMOYIOJIbHON CUCTEME KOOPAUHAT C KOOPAWHATAMU 3TOM TOUKH.
OKpyTJIATH HEJbIE YUCIa U JECATUYHBIC IpoOu (110 00pasily), HaXOAUTHIIPUOINIKEHUS YUCET.
Yucnoewvie u OykeenHnble 8bIpalrceHus
OpueHTHPOBATHCS B MOHATUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHHAMH, CBSI3aHHBIMH C
3alHUChI0 CTENEHH YHCIIAa, HAXOAWUTh KBaJgpaT W KyO dYHCIla, BBIYUCIATH 3HAYEHHUS MPOCTEUIINX
YHCJIOBBIX BBIPAXKEHUN, COJIEPIKAILMX CTEIICHHU.
[Tonb30BaThCs MpHU3HAKAMU JAETUMOCTU (MpU HEOOXOJMMOCTH C OMOPOM Ha ajIropuTM IpaBHIIA),
packia/ipIBaTh HaTypajbHbIE YHCIIA HA IPOCTHIE MHOKUTEIH.
Tlonv306amuca macuimabom, COCTaBISATh IPONOPIIMH U OTHOILLIEHHSL.
Hcnonb30BaTh OYKBBI 111 0003HAYSHHS YHCEN MTPH 3aIIMCH MaTEMAaTUYECKUX BEIPAKEHUH, HAXOAUTh
3HaYeHUs] OYKBEHHBIX BBIPAXKCHH, OCYIIECTBISAS HEOOXOAMMBbIE MOJCTAHOBKH U MpPeoOpa3oBaHuUs
(c onopoii Ha aJIrOPUTM y4€OHBIX AEHCTBUIA).
Haxonutb Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pewenue mexcmoguix 3aoau
Pemarp MHOrOImaroBsie TEKCTOBbIC 33/1a4 apU(METHUYECKHM CIIOCOOOM C OMOPOIl Ha BOMPOCHBIM
IUIaH.
Pewate mnpocreiliine 3agauyd, CBSI3aHHBIE C OTHOIIEHHEM, MPOINOPLHOHAIBHOCTHIO BEJIWYMH,
IPOLIEHTaMU; PEeIaTh TP OCHOBHBIE 33/1a4M HaIpOOU U MPOLIEHTHI.
Pewate 3amaum, coiepikaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI: CKOPOCTh, BpeEMH,
paccrosiHMe, IIeHa, KOJWYECTBO, CTOMMOCTB; IPOM3BOAMTENBHOCTh, BpeMs, 00BEMa paboTsl,
UCIIONB3YS apu(dMeTHdecKue NeUCTBUSA, OLICHKY, MPUKUIIKY; MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS
COOTBETCTBYIOILIMX BEJIUYHUH.
CocTaBnsiTh OyKBEHHBIEC BHIPAXKEHUS 10 YCIOBHUIO 33]a41 MTOCIIECOBMECTHOT'O aHAIM3A.
W3Bnekats WHPOPMALIUIO, IPEICTABICHHYIO B Ta0IUIaX, HAa JIMHEHHOM, CTOI0YATON WM KPYrOBOU
Juarpammax, MHTEPIPETUPOBATh NPEACTABICHHBIE JAHHBIE; MCIIONIb30BaTh JAHHBIE IPU PELICHUU
3a/1a4.
[TpencraBiasaTh HHPOPMALIMIO C TOMOILBIO TAOJULL, JIMHEHHOHN 1 cTonOuaTOiANarpamMm.
Haznaonan ceomempus
[TpuBoauTe, mpuUMeEpbl OOBEKTOB  OKPYXKAIOIIETO MHpa, HUMEIMUX (QOpMy H3yUEHHBIX
F€OMETPUUECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DUTYp, MPHUMEpPHl PaBHBIX U CHUMMETPUYHBIX
buryp.
N300paxaTh ¢ MOMOIIBIO LMPKYJS, JIMHEHKH, TPAaHCIOPTHUpA HAa HEJIMHOBAHHOMW M KIIETYATOM
Oymare n3y4eHHbIE IUIOCKUE TeOMeTpHUecKue GUTYypbId KOHPUTypaluy, CAMMETPUYHBIE (PUTYPBI.
HNmeTs mnpencTaBlieHHE O T€OMETPUUYECKHUX TIOHATUSAX: PAaBEHCTBO (UIYp, CHUMMETpHUs, OCh
CUMMETPUH, LIEHTP CUMMETPHH.
HaxonuTh BeMWYMHBI YITIOB M3MEPEHHEM C IMOMOUIbIO TPAaHCHOPTUPA, CTPOUTH YIJIBI 3a/laHHOM
BEJIMYMHBI, [10JIb30BAThCS TP PEIICHUH 3a]1a4 IPalyCHOMMEPOH yIJIOB; pacliO3HaBaTh Ha YyepTekax
OCTPBIH, NPSIMOU, Pa3BEPHYTHIA U TYTIOWYTJIBL.
BbluncnaTe JJIMHY JIOMAaHOM, MEPUMETP MHOTOYTOJIBHUKA, MOJIb30BATHCSA €AVNHHUIIAMHU HU3MEPEHHUS
JUTMHBI, BBIpAXKaTh OJJHU €IMHULIBI U3MEPEHUS JUIMHBI Uepe3apyTre.
Haxoauts, ucnonb3ys 4epTExXHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXY IBYMATOYKAMH, OT TOYKHU J10
NPSIMOM, ITMHY MTYTH Ha KBAJPaTHOM CETKe.
Boruucnare miomanas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB, UCIIOIB30BaTh pa3OuMeHHe Ha
NpSIMOYTOJIbHUKH, Ha paBHbIE (QUIYpbl, JOCTpaWBaHUWE IO MPSAMOYTOJbHUKA; IOJIb30BAThCA
OCHOBHBIMM €JMHUIIAMH U3MEPEHUS TUIOIIAIU; BbIPAXKaTh OJJHHU €ANHULIBI U3MEPEHUS IUIOLIAIU YEPE3
apyrue (mpu He0OX0AUMOCTHC ONIOPOM Ha CIPAaBOYHYIO HH(OPMALIHIO).
Pacno3naBate Ha MOJENAX M M300paXEHUSAX MUPAMUIY, KOHYC, LHJIUHIAP, HCIIOIb30BaTh



TEPMUHOJIOTHIO: BepIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkaTh Ha KJIeTYaTON Oymare MpsiMOYTrOJIbHBIN Mapasuieenune.

Bbauciate 00bEM  TPSIMOYTOJBHOTO —Tapajulefienuiea, Ky0a, TO0JIb30BaThCs OCHOBHBIMHU
€IMHUIIAMH W3MEpeHusi 00bEMa; BBIpaXKaTh OJHU E€IUHHIIBI M3MEpeHHs 00béMa depe3 Apyrue (c
OTIOpPO¥ Ha CIPaBOYHYIO HH(OPMAITHIO).

Pemrate HecnoxHBIE 33124 HA HAXOXKACHUE T€OMETPUUECKUX BETUYMH B MPAKTUYECKUX CUTYALUAX
(pu1 HEOOXOMMOCTH C BU3YaJIbHOW OTIOPO#A).

[IJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN ITPOI'PAMMEBI
KYPCA «AJITEBPA» (II0 TOAAM OBYYEHUA)

OcBoenue yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsl IOJIKHO
obOecreunBaTh JOCTIIKEHUE CIEAYIONUX MPEAMETHBIX00Pa30BaTEIbHBIX PE3yIbTaTOB:

7 KJIACC

Yucna u eviuucnenusn
BoeimonHATh, coueTas yCTHbIE M NHCbMEHHBIE TMPHEMBI, apUPMETHUYeCKue JeHCTBUA C
palOHaIbHBIMU YHCIAMHU.
HaxonuTh 3HaueHUs YUCIOBBIX BBIPAKEHUN; NPUMEHATh pPa3HOOOpa3Hble CHOCOObI U MPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COJlEpKAILUX OOBIKHOBEHHBIE U AECATUYHBIE IPOOH.
[lepexoauth OT OHOM (OPMBI 3aMKCH YHCEN K APYror (mpeoOpa3oBhIBaTh ACCATUYHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JE€CATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUYHYIO IpOOb).
CpaBHUBATh U YIIOPSAIOYNBATH PALIMOHAIBHBIE YUCIIA.
OxpyrisTs unca.
BbInonHAT, NPUKUAKY M OLEHKY pe3yJibTaTa BBIYUCICHUN, OLIEHKY 3HAUYEHUH YHCIOBBIX
BBIPKEHUM.
BoinonHATe OEHCTBUS CO CTENEHSMU C HAaTypaJbHBIMM IOKa3aTelsiMu (C Oomopoil Ha
CIIPAaBOYHYIO HH(OPMAILIUIO).
[TpyMeHsTh PU3HAKU JEIMMOCTH, Pa3I0KEHNE HA MHOKHUTEIN HATYPaJIbHBIX YHCEI.
Pemarp npocreiinye NpakTUKO-OPUEHTUPOBAHHBIE 3aa4M, CBSI3aHHBIE C OTHOLICHMEM BEIUYMH,
[IPONOPLUOHAILHOCTBIO BEJIMYUH, MPOLIEHTaMU; UHTEPIPETUPOBATH PE3YJIbTAThl PELIEHUS 3a/1a4 C
y4€TOM OTrpaHUYEHHH, CBA3aHHBIXCO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Anzebpauueckue vlparxceHus
OpueHTHpOBaTbCA B TMOHATUSX M ONEpPUpPOBaTh Ha 0a30BOM YpOBHE airedpanyeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM.
HaxonuTh 3HaueHust OyKBEHHBIX BBIPQXKEHU MPH 3a/JaHHBIX 3HAYEHUSAX TEPEMEHHBIX.
BoinonuATe mpeoOpazoBaHUs IEJIOTO  BBIPAKEHHWS B MHOTOWIEH TMPUBEICHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.
BbInonHATh yMHOXKEHHME OJHOWIEHA Ha MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYIEH, NPUMEHSTH
(dopMyIbI KBaipaTa CyMMBI U KBaJjpaTa pa3HOCTH (C OMOPOi Ha CIIPaBOYHYIO MH(OPMAIIHIO).
OcCylIecTBISATh Pa3ioKEHHE MHOTOWIEHOB HAa MHOMKUTENIM C TOMOINBIO BBIHECEHHUS 3a CKOOKH
00I11eT0 MHOXKUTEIIS, TPYIITUPOBKY CIaraeMbIX, IpUMEHEHUs POPMYIT COKpPAIIEHHOTO YMHOXKEHUS (¢
OTIOpPO Ha CITPaBOYHYIO0 HMH(POPMAIIHIO).
[TpuMeHsTh NpeoOpa3oBaHUs MHOTOYJICHOB ISl PEIIEHHs pasIMYHbIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEAbHON MPAKTUKH.
Hcnonb30BaTh CBOMCTBa CTENEHEW C HAaTypaJbHBIMH MOKa3aTelsIMM JJs  [peoOpa3oBaHus
BBIPOKEHHH (C OTIOPOI Ha CIIPABOYHYIO HH(GOPMAITHIO).

Ypasnenus u nepasencmea
PemaTe nuHEHbIE ypaBHEHUS C OJJHOM MEPEMEHHOM, IPUMEHSS IPAaBUIa MEPEX0oaa OT UCXOTHOTO
YPaBHEHHUS K paBHOCWJIbHOMY eMy. IIpoBepsTh, SABIISE€TCS M YUCIO KOPHEM YPAaBHEHUS.
HmeTts npesacrabiienue o rpaduyecKkux METO1ax MpU PEelICHUH JTUHEHHBIX YPaBHEHHUH U UX CUCTEM.
[Tonbupars npumepsl Mmap 4YHCEN, SBISIOUIMXCS pPELUICHHEM JHMHEWHOro YPaBHEHHUS C ABYMs
MepPEMEHHBIMH.
CtpouTh B KOOPAMHATHOM IUIOCKOCTH Tpa(UK JMHEHHOTO YpaBHEHHUS C JBYMs IEPEMEHHBIMU;



HOJIb3YACh TPaQUKOM, IPUBOJUTH IPUMEPHI PELLICHHs] yPaBHEHUS.
Pemate cuctembl AByX JIMHEHHBIX YpaBHEHHH C ABYMS MEpPEeMEHHBIMH, B TOMYHCIE rpaduyecku (c
OTIOPO# Ha AITOPUTM Y4EOHBIX EHCTBHIA).
CocraBisTh (1OCJIE COBMECTHOI'O aHaju3a) M pellaTh JMHEWHOE YpPaBHEHUE WU CUCTEMY
JUHENWHBIX ypaBHEHUH 110 YCJOBUIO 3a/1a4M, MHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4U IIOJIY4CHHBIA pe3ysbTart.

Koopounamut u cpagpuxu. @ynkyuu
N300paxkaTh Ha KOOPIAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOILINE 33aJaHHBIM KOOPAWHATAM, JTY4H,
OTPE3KHU, UHTEPBaIbl; 3alMChIBATh YUCIOBbIE IPOMEKYTKH HAANreOpanuecKkoM s3bIKe.
OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJ@aHHBIM KOOPJIMHATaM; CTPOMTH Ipaduku
nauHeiHbIX QyHkuui. Ctpouts rpaduk yHkimu Y = KX + b,
OnuceiBaTh ¢ MOMOUIbIO (DYHKIMH W3BECTHBIE 3aBUCUMOCTH MEXY BEIMUYMHAMM (II0 AJITOPUTMY
y4€OHBIX AEUCTBUI): CKOPOCTh, BPEMS, PACCTOSHUE;
LIEHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM paboThI.
Haxoauts 3HaueHue (yHKIMK IO 3HAYEHUIO €€ apryMeHTa.
[Tonumars rpaduyeckuil crmocod MpencTaBleHUs M aHauu3a HH(QOpPMaluM; U3BJIEKaTb U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u évtuucnenusn
Hcnonp30BaTh HayallbHbIE NMPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX UMCEI JUIsl CPAaBHEHUS,
OKpYIJIEHUS U BBIYMCIECHUH; M300pakaTh ACHCTBUTEIbHBIE YHMCIA TOYKAMM HAa KOOPJMHATHOU
IPSAMOM.
[TpuMeHATh NOHATHE apU(PMETUUYECKOTO KBaJPAaTHOTO KOPHSA; HAXOIUTh KBaJpaTHbIE KOPHH,
UCTIONB3YSl TIpU  HEOOXOTUMOCTH KaJbKYJSTOP; BBIIOJIHATH IPOCTEHIINE IMPeoOpa3oBaHUs
BBIp@)KEHUI, collepKallluX KBaJpaTHble KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.
Hcnonp30BaTe 3amicH OOJBIIMX W MAJIBIX YHCEN C TOMOIIBIO AECATUYHBIX OpoOel M cTeneHen
yucia 10.
Anzebpauueckue evlparxceHusn
[TpuMeHATHh MOHSTHE CTENEHM C IIeJbIM IO0Ka3aTeleM, BBIIOJIHATH MPeoOpa3oBaHUs BhIPaKEHUI,
CoOJIeprKalIiX CTEIEHU C LIEIbIM IT0Ka3aTeleM (CUCIOIb30BaHUEM CIPAaBOYHON MH(POPMALUH).
BBINONHATE HECTIOXKHBIE TOXKECTBEHHbIE MPEe00Pa30BaHusl pallMOHAIBHBIX BBIPAKEHHHM HAa OCHOBE
MpaBWI AEMCTBUM HaJl MHOTOWIEHAMHU U ajireOpandyecKuMHU IpOOsiMU.
PackiaapiBaTh KBaJpAaTHBIN TPEXUIEH HA MHOXKHUTEIIH.
[TpumeHsTh IpeoOpa30BaHus BBIPAXKEHUH JIJIsl PELLICHUS Pa3IMYHbIX 33/1a4 U3MAaTeMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAJIBHOM NPAKTUKH.
Ypasuenus u nepasencmea
Pemate nuHeiiHble, KBajJpaTHble ypaBHEHHs (C HCIOJIb30BAaHHEM CHPABOYHOW MH(pOpMalNMU) U
panuoHaIbHbIE YPAaBHEHUS, CBOJSIINECS K HUIM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.
[TpoBoaMTH MpOCTEHIIME HCCIECJOBAHMSI YPaBHEHMH W CHCTEM YpPaBHEHUH, B TOM YHCIE C
NpUMEHEHHEM Ipa@UuecKHux IMpeacTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHME WJIM CHCTEMa
YpaBHEHMI peIIeHus], €ClIi UMEET, TO CKOJIBKO, U I1p.) COMOPOI Ha alITOPUTM YUeOHBIX JeHCTBUI.
[lepexonuTh OT CIOBECHOM (QOPMYIMPOBKHM 3anaud K e€ anreOpanuecKoi MOJAETH C IOMOIIBIO
COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMbl YpPAaBHEHUH, MHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJlayM IMOJIy4eHHBIN pe3ynbraT. [[puMeHaTh cBONHCTBAa YHCIOBBIX HEPABEHCTB IJIf
CPaBHEHMSI, OLIEHKH; PELIaTh JUHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M UX CUCTEMBI; 1aBaTh
rpaduyecKyro WITIOCTPALIMIO MHOXKECTBA PEIICHUI HEPaBeHCTBA, CUCTEMbl HEPABEHCTB.

Dyukyuu
OnepupoBath Ha ©0a30BOM ypoBHE (YHKUMOHAJIbHbIE TIOHATHS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAu€HUs); ONpEAesATh 3HAaYeHHWE (QYHKUIUU [0 3HAYCHHUIO apryMEHTa;
OTpeeNATh CBOMcTBa (hyHKINHU O €€ TpaduKy.
Ctpouts rpaduxu sneMeHTapHbIX QYHKIMHN Buga , Y = X2, y= X, y =+x ,
y= x_k; omuceiBath cBoiicTBa umciIOBOW (yHKIMH 1O €€ rpaduky (MpH HEOOXOIUMOCTH C

HaIPaBJISIONIECH TOMOIIIBIO).



9 KJIACC

Yucna u epluucienusn
CpaBHUBaTh W YIOPSJOYHMBATH pAIlMOHAIbHBIE M HPpAIMOHANbHBbIC YHUCIA. BBIMOIHATH
apu(MeTHYECKHE JCHCTBUSA C PAI[MOHATBHBIMUA YHCIIAMH,
codveTast YCTHbIC U ITMCbMEHHBIC TIPUEMBI, BBHITIOIHATH BHIYUCICHUS C HPPALMOHAILHBIME YHCITAMH.
HaxoauTh 3HaueHHs CTENICHEN C LEBIMHU IMOKA3aTEIIMU M KOPHEH; BEIYMCIIATH 3HAYEHUS YHCIOBBIX
BBIPAXKECHUI.
OKpyIJIATh JEHCTBUTEIBHBIC YKCJA, BBIMOIHATH HPUKUAKY pE3yJIbTaTa BBIYKCICHUH, OLECHKY
YHCIIOBBIX BBIPAKCHUH.

Ypasnenus u nepasencmea
Pemmath JMHEHHbIC ¥ KBaJApaTHBIC YPAaBHEHHUSI, YPAaBHEHHSI, CBOSIIMECS K HUM, IPOCTEHIIIHE APOOHO-
palMoHaIbLHBIC YPABHEHHSL.
Pemath mpocTedIne CUCTEMbl NBYX JUHEHWHBIX YpaBHEHHI C IBYMs MEPEMEHHBIMH M CHCTEMBI
JIBYX YPaBHEHHIA, B KOTOPBIX OJJHO YPABHEHHE HE SIBISACTCS JTMHEHHBIM (110 BU3YaJIbHOMN OIOpE).
Pemath mpocreifiiie TeKCTOBbBIC 33a4l alreOpanvdeckuM Croco00M C MOMOIIBIO COCTABICHHSI
yYpaBHEHUS WM CHCTEMBI IBYX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.
[TpoBoANTh MpPOCTEHININE HCCICIOBAHKMS YPAaBHEHHH W CHUCTEM YpaBHCHHH, B TOM YHCIE C
IpUMEHEHHEM Tpad)UUeCKuX IPEICTaBIeHUI (yCTaHABINBATh, UMEET I yPaBHEHHE WM CHCTEMA
YpaBHEHHUI pEIICHUS, €CIIM HMEET, TO CKOJIbKO, W Tp.). Pemars JWHEWHbIE HEPaBEHCTBA,
KBaJ[paTHbIC HEPAaBEHCTBA;, M300pakaTh pEHICHHE HEPAaBEHCTB HA  YHCJIOBOW  IPSIMOM,
3alMChIBATh PEIICHHE C MOMOIIBIO
CHMBOJIOB.
Pemath CHCTEMbI JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBaIpaTHOE
HEPaBEHCTBO; M300pa)KaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSAMOM, 3alMCHIBATH
pelIeHUe C MOMOIIBIO CHMBOJIOB.
Hcrnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMIHBIX 33/1a4.
Dynkyuu -
PacriosHaBath (QYHKIMH HW3Y4EHHBIX BHJIOB. IIOKa3pIBaTh CXEMATHYECKH DACIIOJIOKCHHE Ha
KOOP/MHATHON IUI0cKOcTH rpadukoB (GyHKuumil Buga: Y = kx, y = kx + b, , y = ax? + bx +c, y =

X,y =x, Y = k¥ B 3aBHCHMOCTH OT 3HAaYeHHii KOY(PHIIMEHTOB; ONUCHIBATE CBONCTBA (hyHKIIHIA.
Crpouth U M300pakaTh CXeMaTH4ECKU TpapUKH KBaIpaTUUHBIX (YHKIUI,0NUCHIBAaTh CBOMCTBA
KBaJIpaTUUHBIX (QYHKIUH 110 UX rpadukam.

Pacno3HaBaTh KBajpaTHMuyHyl (QYHKIHMIO 1O (opMmyse, MNPUBOAUTH MPUMEpPbl KBaJIPAaTUUYHBIX
GyHKIMHI U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

Apupmemuueckan u 2eomempuueckas npozpeccuu

PacrioznaBath apumMeTHUECKyIO0 M T€OMETPUYECKYIO MPOTPECCUM MTPUPA3HBIX CIIOCO0aX 3a/1aHus.
BBIMONHATE  BBIYUCIEHUS C HCHOJIB30BaHMEM (opMyn N-ro  uieHa apupMeTHYecKod u
FeOMETPUUYECKOM MPOTrpeccHii, CyMMbI IIEPBHIX N YJIEHOB (C OMOPOM Ha CIIPaBOUYHYIO HH(POPMAIHIO).
Pemarp 3amaum, CBs3aHHBIE C YUCIOBBIMHU IOCJIEIOBAaTEIBHOCTSMHM, B TOM 4HCIE 3a7add U3
peaIbHOM JKU3HHM (C UCTIOIb30BAaHUEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTH).

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHHNS PABOYEN [TPOI' PAMMBI
KYPCA «I'EOMETPUSA»(ITIO TOAAM OBYUEHU)
OcBoenne ydeOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JOJKHO 00ecreunBaTh JOCTHKEHUE CIEAYIONUX MPEAMETHBIX00pa30BaTENbHBIX PE3yIbTaTOB:

7 KJACC
Pacnio3HaBaTh M3y4yeHHBIE Te€OMETpHUYECKHEe (UTypbl, ONpeAeisTbh UX B3aUMHOE
pacnosoxeHue, n300pakaTb TeOMETPUUYECKUE (PUTYpBI; BBIIOIHITH YEPTEKU M0 YCIOBUIO 33/1a4H.
W3MepsaTh NUHENHBIE W YIVIOBBIE BEJIMUYMHBL. Pemiars 3ajaun Ha BBIYMCIEHUE [UIMH OTPE3KOB U
BEJIMYUH YTJIOB.
Jlenatb rpyOyi0 OLEHKY JMHEHHBIX U YTJIOBBIX BEUYMH NPEAMETOB B pEabHOW KMU3HH,



pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pazMepsl 3TUX 00BEKTOB M0 MOPSIIKY BETHUHHBI.

CTpouTh 4YEpPTEKM K TEOMETPUYECKHM 3ajadaM (C HCMOJIb30BAHUEM CMBICIOBON OMOPHI:
HaBOJSTITUE BOTIPOCHI W/WITN aNTrOpUTMa YICOHBIX ICHCTBHI).

[Tonb30BaThcst TpPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, HCIIONB30BaTh TIPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 3a]1a4.

[IpoBoauTh JOKa3aTENbCTBA HECIOXKHBIX TI'E€OMETPHUECKHX TeopeM. [lomp3oBaThes
pU3HAKaMU PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEAHMAHbI, MPOBEAEHHON K
TUTIOTEHY3€ TMPSIMOYTOJIBHOTO TPEYrojlbHUKA, B  PEIICHUM TEOMETpHUYECKHMX 3amad  (c
MCIIOJIb30BaHUEM 3PUTENBLHOM HATIITHOCTU W/WUJIH BepOaIbHOM OMOpHI).

Omnpenenars napajjiebHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cexymas. Onpenenars MapamuieIbHOCTh MPSMBIX C MOMOIIBI0 PaBEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM 10 TOUEK APYroi MpsSIMOM.

Pemate 3a1aum Ha KiaeT4yatoi Oymare.

[IpoBoAUTH BBHIUMCICHHS M HAXOAWTh YHCIOBbIE U OyKBEHHbIE 3HAUEHHUS YIJIOB B
TEOMETPUUYECKUX 3aj[adax C HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB 1 MHOTOYTOJIBHHKOB,
CBOICTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH JIBYX MapauleNbHBIX MPAMBIX ceKyluel. Pemars
MPAKTUYECKHE 3a/1a4¥ Ha HAXO0XKICHUE YTJIOB.

Nmets npeacTaBieHue o NOHITHE TEOMETPUYECKOTO MECTa TOUEK.

dopMyIHpOBaTL ONPEACIICHUSI OKPY)KHOCTH M KpPyra, XOpJAbl M JHaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOMCTBA MPU PEIICHUH 3a]ad.

OpHeHTHPOBATBCS B MOHSATHUSX: OIKMCAHHAS OKOJO TPEYroJbHUKA OKPYKHOCTH, ICHTP
OMHCAaHHOI OKpy:xHOCTH. OnepupoBaTh Ha 06a30BOM ypoBHE (haKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA TIEPECEKAOTCS B OJHOW TOYKE, U O TOM, YTO CEPEIUHHBIC MEPIICHIUKYIISIPHI K
CTOpPOHAM TPEYTOJIbHHUKA TIEPEeCceKatoTcs B OJTHOM TOUKE.

OpueHTHpOBaThCS B TOHATHSIX W ONEPUPOBATH HAa 0a30BOM YpOBHE: KacaTelbHas K
OKPYXKHOCTH, T€OpeMa O MEePHEHAUKYIIPHOCTH KacaTelbHOW M paauyca, MPOBEAEHHOTO K TOUKE
KacaHwMsL.

Nwmets mpenctaBieHHe O MPOCTEHIINX T€OMETPUYECKUX HEPAaBEHCTB, UX MPAKTHUYECKOM
CMBICIIE.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHUE MTOCTPOCHUS C IIOMOILBIO IUPKYIIS UIMHEHKH.

8 KJIACC

Pacro3naBaTh OCHOBHBIE BHUBI YETHIPEXYTOJBHUKOB, WX DJEMEHTHI, MOJIb30BATHCA HX
CBOMCTBAMH INPY PEIICHUH T€OMETPUUECKHUX 3a/au.

OpueHTHUPOBATHCS B MOHATUU — TOUYKHU MIEPECEUCHUS MEIUaH TPEYroJbHUKA (IIEHTpa Macc) B
pelIeHnu 3a1ay.

Branets monsiTueM cpelHEW TWHUU TPEYroJbHUKA W TpaIelHH, MPUMEHATh UX CBOMCTBA
IIpU pEelIeHUH MPOCTEUIINX reomMeTpuueckux 3anad. Mets mpencrasienue o teopeme daneca u
TEOpEME O TMPOMOPIUOHAIBHBIX OTPE3Kax, MPUMEHSITh UX JJIA pEIIeHUs MPaKTUUeCKuX 3aaad (c
OTIOPOY Ha 3PUTENHHYIOHATIISTHOCTH ).

[IpuMeHATh NMPU3HAKK TOJIOOHST TPEYTOJIHPHUKOB B PEIICHUHM HECJOKHBIX F€OMETPUUECKHUX
3a/1au.

[Tonw3oBatbest Teopemoit [udaropa st penieHus reOMETPUUECKUX U MPAKTUUECKUX 3a/1a4.

Brnagets moHATUSMH CHHYyCa, KOCMHyCa M TaHI€HCa OCTPOro YIjia MpsIMOYTOJBHOIO
TpeyrosbHUKa. [lob30BaThCS STUMH TIOHSATHSMU IS PEIICHHS TPAKTHYECKUX 3amad  (Mpu
HEOOXOIUMOCTH C OMOPOM Ha AIITOPUTM MPABUIIA).

Boraucnats (paznudabeiME crioco0aMu) (¢ OMOpoi Ha CIPaBOYHYIO MH(POPMAIIHIO) TIJIOIA b
TPEYTroJIbHUKA U IJIOMAAN MHOTOYTONBHBIX GUTYD (MONB3YACh, TI€ HEOOXOAUMO, KaJbKYISITOPOM).
[IpuMeHATh MOTyYeHHBIE YMEHUSI B IPAKTUYECKUX 3aadax.

Brnagers NOHATHSMU BIOMCAHHOTO M LEHTPAJIbHOTO YIJa, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX YTJIaX, YTIaX MEXIy XopAamMu (CEKYIIUMHU) U yIiie MEXIy KacaTeJIbHOU U X010 MpH
PELICHUH NPOCTEHIINX T€OMETPUUECKHUX 3aad.

Brnagets mOHSATHEM ONMUCAHHOTO YETHIPEXYTONHLHUKA, MPUMEHSIThH CBOWCTBA OIMHUCAHHOTO
YEeTHIPEXYTOJIbHUKA MTPHU PEIICHUH POCTEUIINX 3a]au.



[TpuMeHsATh TIOMYYCHHBIC 3HAHHS HAa TMPAKTHKE — CTPOMTH MAaTeMaTHUECKUE MOJCIH IS
3aa4 peaanofx'I JKU3HU U IMPOBOAUTL COOTBCTCTBYIOIHUEC BBIYHUCICHUA C IPUMCHCHUCM HOI[OGI/I?I u
TPUTOHOMETPHH (TIOJB3YACH, TJI€ HEOOXOIUMO, KaJIbKYIISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIbIO pa3IMuHbIE
AJIEMEHTHl IPSMOYIOJIBHOIO TPEYTOJIbHUKA («PELIEHUE MPSMOYIOJbHBIX TPEYTrOJbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KAJIBKYJIATOPA) JJIMHBIN YIJIbI U1 HETAOINYHbBIX 3HAYCHUH.

[Tonp3oBatbess popMynaMH NPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHYECKUM TOXKIIECTBOM
JUI HaXOXKICHUS COOTHOLICHUH MEXIy TPUTOHOMETPUYECKHMHU BEJIMYMHAMHU (C OMOpOl Ha
CIIPAaBOYHYIO WH(DOPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAaXOXACHHS DPA3JIMYHBIX HJIEMEHTOB
TPEYroJbHUKA (PELIEHHE TPEYroJbHUKOB»), NPUMEHATh WX IMpPU PEUICHUM MPOCTEUIINX
TEOMETPUUYECKUX 3aad.

Brnanets monsTHsMU npeoOpa3oBaHUS MOAOOMSA, COOTBETCTBEHHBIX AJIEMEHTOB IOJOOHBIX
¢uryp. Ilonb3oBaTbCcsi CBOWCTBAMM IMOA00MS MPOU3BOJIBHBIX (UIYP, YMETh BBIYUCIATH JUIMHBI U
HAXOJIUTh YIJIbl y MOJNOOHBIX (Guryp (o anroputMmy ydeOHBIX neiictBuii). IlpuMeHsTH CBOICTBa
noJ00us B IPAKTUYECKUX 3aJjayax. YMeTb IPUBOAUTH IPUMEPHI MOJOOHBIX (PUTYp B OKpY’KarolleM
MHUpe.

ITonp30BaTbes TeopemaMu (1O BU3YaJbHOM OINOpE) O NPOM3BEAECHUU OTPE3KOB XODPI, O
IIPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOM.

Ilonp30BaThcs BEKTOpaMM, IIOHUMaTh HUX TE€OMETPUUYECKUH M (U3MYECKUH CMBICIH,
IPUMEHATh HMX B PELICHUU TE€OMETpUYEeCKUX M (usmueckux 3anad. [IpumeHsSTH CKalspHOE
IIPOU3BE/ICHUE BEKTOPOB JJIsl HAXOKIACHUS UIMH U YIJIOB.

[lons30BaTbcsi METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHATh €ro B PELICHUH
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Biagere NMOHATHAMM NIPAaBWIBHOTO MHOTOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH, [UIMHBI JIyTH
OKPY)KHOCTH U paIuaHHON MepbI yIiia, YMEThb BBIYMCIATH IUIOIIAAb Kpyra U ero 4actei (¢ onopoi
Ha CIIpaBoYHYI0 HH(popMaruio). [I[puMeHITh MoTydeHHbIE YMEHHS B TIPAKTUYECKUX 3a/1a4ax.

HaxonuTe ocu (WM LEHTpPbI) CUMMETpUU (QUIyp, NPUMEHSATh JIBM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

IIpuMeHATH NONIy4EHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MATEMaTUYECKUE MOMEIU s
3a/1a4 peasibHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYUCICHUS C IPUMEHEHUEM MOA00US U
TPUTOHOMETPUYECKHX (PYHKIHH (MOTB3YSICh, TIe HEOOXOANMO, KATBKYIATOPOM).

TIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS PABOYEN
[TPOI'PAMMBI KYPCA «BEPOATHOCTDb NCTATUCTUKA (ITIO TOJAM OBYYEHU )

[IpenmeTHbIe pe3ybTaThl OCBOSHHS Kypca «BeposTHOCTh M CTaTUCTHKa» B 7—9 Kiaccax

XapaKTepU3yIOTCs CIEIYIOIMMH YMEHUSMHU.
7 KJIACC

YuraTh wHPOpMANHIO, TPEACTABICHHYIO B TaOMWIaxX, Ha TUarpaMMax; MpeICTaBIATH
JaHHbIE B BUAE TaONUIl, CTPOUTH JHArpamMMbl (CTOJIOMKOBBIE (CTOJOYATBIE) M KpPYTOBBIE) IO
MaccuBaM 3HAYE€HUH (C UCIOIb30BaHUEM 3PUTEIBHON HATJISAHOCTH W/WIK BepOaIbHOU OMOPBHI).

OnuceiBaTh W HUHTEPNPETHPOBATH pEATbHbIE YHCIOBBIC JIaHHBIC, NPEACTaBICHHbBIE B
TaOJHUIIax, HA TUarpaMMax, rpapuKax.

OpueHTHpOBAaTBCS B MOHATUAX U ONEPUPOBATH HMMHU Ha 0a30BOM YpOBHE: CpejHee
apudMeTHUecKoe, MeTnaHa, HanOoIbIIee M HaMMEHbIIIee 3HAUCHHSI, Pa3Max.

Hwmerps mpeacTaBieHHe O CIy4alHOW W3MEHUYMBOCTM Ha TNpuUMepax IeH, (PU3HUEcKuX
BEJIMYMH, aHTPOITOMETPHIECKHX JaHHBIX; HIMETh MPEICTABICHHE O CTATUCTUIECKON YCTOHYHBOCTH.

8 KJIACC
W3BnekaTh 1 MpeoOpa3zoBbIBaTh HH(POPMAIIUIO, IPEICTABICHHYIO B BUJIE Ta0JIUL, TUarpaMM,
rpaduKoB; MPeACTaBIATh JaHHbIE B BUIE€ TaOIUL, TUarpamMm, rpagukoB.



OnuceiBaTh TMOCJE€ COBMECTHOTO aHalM3a JaHHbIE C [OMOIIBI0O CTaTHUCTUYECKUX
MOKAa3aTeNel: CpelNHUX 3HAYeHWH W Mep pacceuBaHus (pa3Max, AWCIEPCHs W CTaHAApTHOE
OTKJIOHCHHE).

HaXOI[I/ITB YaCTOTHI YUCJIOBBIX 3HAYEHUU U YACTOTEI CO6BITPII>1, B TOM YHUCJIC 110 pC3yJIbTaTaM
U3MepeHuil U HaOJIoAeHU (C MCHOJB30BaHWEM 3PUTEIBHOW HATJISAHOCTH W/WUIM BepOaIbHOM
OIIOPBbI).

HaxoauTh BEepOSITHOCTH Ciy4ailHBIX COOBITHI B OMNBITAX, 3HAs BEPOSATHOCTU SJIEMEHTAPHBIX
CO6BITI/II>'I, B TOM 4YHCJIC B OIIbITaX C PaBHOBO3MOXHBIMU 3JJICMCHTAPHBIMU COGBITI/ISIMI/I (C
MCIOJIb30BaHUEM 3PUTENLHOM HATJITHOCTU W/UINBEPOATILHOM OIOPHI).

WNwmets mnpexacraBieHue o rpadUyecKux MOJEISAX: JEPEeBO CIY4YalHOrO 3KCIEpUMEHTa,
Jyarpammbl Dijepa, YuciaoBast npsmasi.

OnepupoBarh MOHATHSAMH Ha 0a30BOM YPOBHE: MHOXXECTBO, MOJMHOXECTBO; BBIIOJIHSTD
olepanyy HaJ MHOXXECTBaMH: O0OBbEIMHEHUE, TepecedeHre, AOMOTHEHNE; EPEUHCIIATh 3JIEMEHTHI
MHO>KECTB; IPUMEHSTh CBOICTBA MHOXKECTB (C UCIOJIb30BAHUEM BU3YAJIbHOM OIOPHI).

Hwmerts mpeacTaBieHue o rpaguuecKoM IMpeCTaBICHUE MHOKECTB U CBSI3€H MEXIy HUMHU
JUIsL OTIMCAHUS TPOLECCOB U SIBJICHUM, B TOM YMCJE MPHU PEIICHUU 3aad U3 JIPYruX y4eOHbIX
MPEIMETOB U KYPCOB.

9 KJIACC

W3Bnekatb u npeoOpa3oBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B PA3UYHBIX UCTOYHUKAX
B BUIe TaOIHII, AUarpamm, rpaduKoB; MPEICTABIATH JAHHBIC B BU/IE TaOIUI, TUarpaMm, rpadukos.

Pemarp mpocteiiiiye 3agauyud  OpraHU30BaHHBIM TEpeOOPOM BApHAHTOB, a TaKXKE C
HUCIIO0JIBb30BaHUEM KOM6I/IHaTOpHI>IX IIpaBHUII 1 METOA0B.

Nwmets mpexacraBneHue o0 OMUCATENBHBIX XapaKTEPUCTHKAX MJII MAacCHBOB YHCIIOBBIX
JaHHBIX, B TOM YHCJIC CPECAHNUEC 3HAYCHHUA U MCPBI paCCCBAHUAA.

HaxoauTh 4acTOTHl 3HaYEHHWI U YaCTOTHI COOBITHS, B TOM YHUCIIE IMOJIb3YACh pe3ylibTaTaMu
MPOBEIEHHBIX U3MEPCHHI U HAOJIOICHHH (C OMTOPOii Ha CIIPAaBOYHYIOMH(OPMAILIHIO).

HaxomuTh BeposATHOCTH CIy4YailHBIX COOBITHUI B M3YUEHHBIX OMBITAX, B TOM YHCJIE B OMbBITAX
C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU CO6I)ITI/I$[MI/I, B CCpHAX ACIBITAaHUH A0 IICpBOro yclexa, B
cepusix ucnblTaHui bepHyiu.

NmeTts nipeacraBiieHUE O CIIy4allHOW BEJIMYMHE U O PACIIPEAECIICHUHN BEPOSITHOCTEN.

Nwmetrs mpenctaBieHne O 3aKOHE OONBIIMX YHCENT KaK O MPOSBIECHWU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOLIECTBE.

TEMATHYECKOE INTAHUPOBAHUE

TemaTnueckoe TuraHupoBaHKUE B pabovell MporpaMMe 1Mo MaTeMaTHKE I 00yJaroIlInuXcst ¢
3a/Iep’KKON TICUXUYECKOTO Pa3BUTHSI HA YPOBHE OCHOBHOIO OOIIETr0 0Opa3oBaHUs COOTBETCTBYET
TEMaTHYECKOMY IUIAHUPOBAHUIO B paboyux mporpammax y4eOHBIX MpenMeToB «MareMaTHKay,
«Anrebpay, «['eomeTpus», «BeposSsTHOCTh M CTAaTUCTUKA» ISl 00YYarOIIUXCS OCHOBHOTO OOIIETro
oOpazoBaHus.

IIpumeuanmue:
KypcuBoM oTMeueHBI TeMbI, KOTOphIe fatoTcst ooydaromumcs ¢ 3[1P Ha 6a30BOM, 03HAKOMHUTEIIEHOM YPOBHE, C IEJIBIO
(hopmupoBaHUsI 00IIETO MPEACTABIECHHUS O IOHATUAX B PAMKaxX N3y4aeMOl TEMBI



		2024-03-27T13:15:23+0800
	Гордиенко Валерий Николаевич




