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I[TOACHUTEJIbHAA 3AITMCKA

Pabouas mporpamma mo mMaTeMaTuke i 00ydaromMXCsl C3aJAePKKOM MCUXHUECKOTO
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHus MOATOTOBIEHA HA OCHOBE
@enepaibHOTO  TOCYIAPCTBEHHOTO  00pa30BaTeIbHOTO CTAaHAApPTa OCHOBHOTO  OOIIETO
obpazoBanus ([IpukazsMunnpocsemenns Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepctBoM toctuiini Poccuniickoit deneparuu 05.07.2021 r., per. Homep 64101)(nance —
dI'OC O00), amganTUPOBAHHOW OCHOBHOM 00pa30BaTEIbHON IPOrPaMMbl OCHOBHOT'O OOIIIETO
o0pa3oBaHus 00yUAIOMIUXCS C 3aJCPKKON MCUXUYECKOTO Pa3BUTHs (0ZOOPEHHOH pelieHnemM
DOYMO no obmeMy obpazoBanuto (mpotokoia oT 18 mapta 2022 r. Ne 1/22)) (nanee — AOOII
000 3IIP), pabodeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs 1O TPEIMETY
«MaremaTuka, IpOrpaMMbl BOCIIMTAHHUSA, C YYE€TOM paclpeleseHHBIX M0 KiaccaM
NpOBEpsSEMBIX TpeOOBaHMH K pe3yjibTaTaM OCBOCHHMS AJaNTHPOBAHHON OCHOBHOM
00pa3oBaTeNnbHOI MporpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus 00ydarolUXCs C 3aAePKKOM
MICUXHYECKOTO pa3BUTHsA. B pabodeil mporpaMMe ydTeHBI MU M TOJIOKeHHS KoHuenmum
pa3BUTHA MaTeMaTHuecKoro oopa3oBanus B Poccuiickoni®@eneparum.

OO0mas xapakTepucTuka yuedOHoro npeamera «MareMaTuka

VYuebublii npenmer «MaTeMaTHKa» BXOAUT B INPEAMETHYIO 00J1acTb
«Matemaruka u uHGopMaTukay. OH COCOOCTBYET pa3BUTHIO BBIYMCIUTEIbHON KYJIBTYphl U
JIOTUYECKOI'0 MBbIIUIEHUS, (POPMUPOBAHUIO YMEHMsI IOJb30BAaThCS AITOPUTMAMH, a TaKkKe
IpUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B [IOBCEIHEBHON JKU3HU 00YYaOLINXCS
¢ 3IIP. VYueOHBI npeaMeT pa3BUBAET MBIIUIEHUE, IPOCTPAHCTBEHHOE BOOOpPaKEHUE,
(YHKLUHMOHAJIBHYIO TI'PaMOTHOCTb, YMEHHUS BOCHPUHUMATh W KPUTHYECKU aHAIU3UPOBAThH
MH(pOpMaLKIO, TPEJICTABICHHYIO B Pa3IMYHBIX opMax.

OOyuenue MaremMaTrke Ja€T BO3MOXKHOCTh pa3BUBaTh y oOyuaronuxcs ¢ 3[1P tounyro,
palMOHATIBLHYIO U HHPOPMATUBHYIO Peub, YMEHUE OTOMPATh HanboJiee MOAXOASIINE S3bIKOBbIE,
CHUMBOJIMYECKHE, TpapUuecKue CpelicTBa JUIl BBIPRKEHHUS CYXIEHHH M HAIIAJHOTO HX
IIPEJICTaBICHHUS.

Heo6xo1uMbpIM KOMIIOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJIKOBAaHHUH SIBIISIETCS
oO11ee 3HAKOMCTBO C METOJaMH MO3HAHUA JEHCTBUTEIbHOCTHU, MPEJCTABIECHNUE O MIPEIMETE U
METOJIaX MaTEMAaTUKH, UX OTIUYHUHA OT METOAOB JAPYTUXECTECTBEHHBIX U T'yMaHUTapHbIX HayK,
00 OCOOEHHOCTSAX MPUMEHEHUS MAaTEeMATHUKH JJI PElIeHUS HAayYHbIX W MPUKIAJHBIX 3aj]ad.
Takum o0pazom, MaremaTHyeckoeoOpa3oBaHuEe BHOCUT CBOM BKIJIaJ B (OpMHpOBAaHUE OOLIEH
KyJbTYpPbI UEJIOBEKA.

N3ydeHne mMaTeMaTHKU TakKe CIOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHHUIO YEJIOBEKa,
NOHMMAHUIO KpacoThl M  HU3SIIECTBA MAaTeMAaTUYECKUX  PACCYXKACHHM, BOCHPUATHUIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UJIed CUMMETPUH.

[IporpamMma oTpaxaer coiepkaHue oOydeHus mnpeamery «MaremaTuka» € y4eTom
0co0ObIX 00pa3oBaTeNbHBIX MOTpeOHOCTeH oOyuatommxcs ¢ 3I[IP. OBnagenue y4eOHBIM
npeaMeToM «MaremaTrKay NpeacTaBiseT ONPEASIECHHYIO CIOKHOCTh 11 yyanuxcs ¢ 3[1P. Y
oOyuatomuxcs ¢ 3[IP Hanbosnee BbIpaXKeHbI OTCTaBAHUS B Pa3BUTHM CIOBECHO-JIOTHYECKUX
(dbopM MBIILIEHUS, TO3TOMY aOCTpaKTHBIE U OTBIIEYEHHBIE KATETOPUU UM TPYIHOAOCTYIHBI. B
TOXK€ BpeMs IpH CIEUUATBHOM OOyYeHMM OOYYalolIMecss MOTYT BBINOJHATH 3a/JaHus IO
anroputMy. OHM BOCHPUHUMYHMBBEI K IOMOIIY, MOTYT BBINOJIHUTH MEPEHOC HAa aHAJIOTMYHOE
3aJaHie YCBOEHHOro croco0a perieHus. CHU)KEHUE Pa3BUTHUS MBICIUTENBHBIX ONEpaluil H
3aMeIJIEHHOE CTAHOBJICHUE JIOTUUECKHX IEUCTBUIM TPUBOAAT K HEAOCTATOYHOM OCMBICIIEHHOCTH
COBEPIIAEMBIX Y4YeOHBIX NeHCTBHH. Y 0OydYalomIMXcsl 3aTPyAHEHbI CUYETHBIC BBIYHCICHUS,
MIPOU3BOAUMBIE B yMe. B NHCbMEHHBIX BBIYMCICHHMSAX OHHM MOTYT HPOIYCKAaThb OJWH W3
MIPOMEXKYTOUHBIX maroB. [Ipu paboTe ¢ YMCIOBBIMU BRIPAKEHUSMU, BRIYUCIICHUEM UX 3HAYCHHUS
MOTYT HE yJepKUBaTh MPaBWIbHBIN TOPSNOK nericTBuil. [Ipu ymporenuu, npeodpa3zoBaHun
BbIpakeHU ydanecss ¢ 3[IP He Moryr camoCTOSTENBHO TPUHATH PELIEHUE O
TOC/ICI0BATEIbHOCTH BBINOIHCHHS ACHCTBUM. KQHKPETHOCTD MBIIITICHUS! OCIIOXKHSCT yCBOCHHS



HaBbIKa PpEIICHUS YPAaBHEHUW, HEPABEHCTB, CHUCTEMbl YypaBHeHHU. MM MaogocTynmHo
COBepILEHHE 00PATUMBIX OTIEpPAITHA.

Huskuii ypoBeHb pa3BUTHUS JIOTMYECKHX OIlepaluid, HelocTaToyHas O0OO0OIIEHHOCTb
MBILIUICHHS 3aTPYJHIIOT U3ydeHHEe TeMbl «DyHKIUN»: IpU ONpeleleHud (yHKIMOHATBHOMI
3aBUCUMOCTH, IIpU OIHUCAaHUM TpapUuUecKod CHUTyallud, HCHOJIb3ysd TI'€OMETPUUYECKUIl,
anreOpanyeckui, (yHKIMOHATIBHBIN s3bIKU. Hepeako yuamumecs He BUIAT Pa3sHHUIIBI MEXKIY
00J1aCThIO OTpeeieHus] GYHKIIUU U 00JIaCThIO 3HAYCHUH.

Pemienue 3agay cOnpspKeHO ¢ TPYAHOCTAMU OGOPMIICHHS KPATKOM 3aIHCH, TPOBEICHUS
aHajlu3a yCJIOBHS 3ajlaud, BblAeNeHUs cyliecTBeHHoro. O6yuvaromuecs c¢3IIP 3aTpynustorcs
c/enaTh YMO3AKIIOYEHHE OT OOLIero K YacTHOMY, HEPEIKO BHIOMPAIOT HEpalHrOHAJIbHBIE
CrocoO0Bbl PEeLIeHUs, HHOTJa OIPaHUYUBAOTCS MAaHUITYJSIUAMU C YUCIaMHU.

[Tpu m3ydeHun reomerpuyeckoro marepuaia odydatommecs ¢ 3[1P cramkuarorcs c
TPYJHOCTBIO J€NIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IOCIENOBATEIbHBIE PACCYKICHMUS.
Hempounble 3HaHMS OCHOBHBIX TEOPEM TI'€OMETPUM IPUBOAUT K OIIMOKaM B PpELICHUU
reoMeTpuueckux 3agad. O6yyaronecst MOryT OAMEHUTH (POpMyYITy, HEIPABUILHO IPUMEHUTh
teopeMy. K ceppe3HbIM ommOKkaM B peUIEHUM 3aJad HPHUBOJAT HEJOCTATOYHO pPa3BUTHIE
IIPOCTPAHCTBEHHbIE MpeAcTaBiIcHUSA. VM CIOKHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NUCHMEHHBIX pa00TaXxOHU HE MOTYT MPUBECTH OOBSICHEHHE K YEPTEKY.

TouHOCTB 3a1IOMUHAHNUS U BOCIIPOM3BEIEHUS y4eOHOr0 MaTepualla CHUKEHbI OIIPUUMHE
C1a00CTH MHECTUYECKOH NesATeTBbHOCTH, CyXeHus oObema mamsta. OOydatommmes c 3I1P
TpebyeTcst 6osblile BpeMEHH Ha 3aKpelyieHHe MaTepuana,akTyaau3alys 3HaHU| 110 orope Ipu
BOCIPOU3BEICHUH.

JUis mpeofosieHuss TPYOHOCTeM B M3y4deHHH YydeOHoro mnpenmera «MaTemaTuka
HeoOXxoauMa ajanrtanus oO0beMa M XapakTepa y4yeOHOro Marepuana K [03HaBaTElIbHbBIM
BO3MOXHOCTIM yuanuxcsi ¢ 3I1P. Crnemgyer y4eOHBIN MaTepraia MpenoJHOCUTh HEOOIbITUMH
HOPLMSIMHU, YCIIOXKHSSA €ro MOCTENEeHHO, M3bICKUBATHCIOCOOB!I aJlanTallud TPYIHBIX 3aJaHUH,
HEKOTOpblE€ TEMbl JaBaTh KaK O3HAKOMUTEJIbHBIC; MCKIIOYATh OTAEIbHBIE TPYJHBIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUMATEPHATl PEKOMEHYyETCsl U3y4aTh B IIPOLECCE MPAKTUYECKON
JEeSTENIbHOCTH MO pelleHnto 3aaad. OpraHn4eckoe €JUHCTBO MPAKTUYECKOW M YMCTBEHHOM
JeSITeIbHOCTH YYalMXCsl HA ypOKaxX MaTeMAaTUKU CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIILHOMY
YCBOEHHUIO 0a3MCHBIX MAaTEMATUYECKUX 3HAHUHM U YMEHUH.

Henn n 3axaun u3ydeHus ydeOHoro npeamera «MaremaTuka»

[IpuoputeTHBIMU Yeramu 00ydeHUs] MaTeMaTuke B 5—9 kiiaccax sSBISIOTCSA:

" (opmupoBaHHE LIEHTPATBHBIX MaTEeMAaTUYECKUX TOHATHH (YHCIIO, BEJIMYHMHA,
reoMeTpuyeckas (Qurypa, mepeMeHHasl, BEpOSTHOCTh, (YHKIHS), 00ECIEeUHNBAIOIINX
MIPEEeMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MATEMATHYECKOT0 00Pa30BaHUsI 00yJaIOIIUXCSI C
3I1P;

" noaBeneHue oOydvarommxcs ¢ 3[IP Ha AOCTYmHOM Ui HMX ypOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaT€MAaTUKU W OKPY’KAIOIIET0 MUpa, TOHUMAaHUE MAaTEMaTUKH KaK4acTH
o011el KyIbTYphl YEIIOBEUECTBA;

" pa3BUTHE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOydarommxcs ¢ 3IIP,
MMO3HABATEIbHOW aKTUBHOCTU, MCCIIEIOBATEIBCKUX YMEHHM, KPUTUYHOCTH MBIIIJICHUS,
WHTEpeca K U3yUYeHUI0 MaTeMaTHKU;

" ¢dopmupoBaHHe  (PYHKIIMOHATHPHOM  MATEMaTHYECKOHM  TPaMOTHOCTH:  YMEHUSA
pacrno3HaBaTh MPOSBICHUS MaTEMAaTHYECKUX MOHITHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKM3HEHHBIX CUTyallMsIX M TNPU HU3YYEHUHM JPYIUX Y4eOHBIX TPEAMETOB,
MPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIMpoOBaTh HMX Ha S3BIKE
MaTeMaTUKd U CO3/1aBaTb MaTeMaTU4YeCKUe MOJENH, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKUil ammapaT g pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLIEHUBAThH MOTyUYEHHbIE PE3YIbTATHI.

JlocTrxkeHne dTUX 1enel 00ecrneunBaeTCs peleHueM CIeAYIOIMNX 3a0ay.

" bopmupoBath y oOyuaromuxcs ¢ 3[1P HaBbIkK yueOHO-TI03HABATEIILHOM NeATeIbHOCTH:



IUTAHUPOBaHUE PadOThI, MOUCK PALMOHAIBHBIX MyTEH €EBBINOJIHEHUS, OCYILECTBICHUS
CaMOKOHTPOJIS;

® cnocoOCTBOBAaTh  MHTEIUICKTYJIbHOMY  pa3BUTHIO,  (OpPMHpPOBATH  KadecTBa,
HEOOXO/JMMBIE YEJIOBEKY JJIsi IIOJIHOLIEHHONW JKM3HU B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIC MaTEMaTHUYECKOMU JACATCIIbHOCTH: SACHOCTHM MW TOYHOCTHM MBICJIH,
UHTYULMH, IPOCTPAHCTBEHHBIX MPEICTABICHUH, CHOCOOHOCTM K IPEOIOJIECHUIO
TPYIHOCTEH;

® (opMuUpOBaTh KIIOYEBbIC KOMIETEHLMHU YYaLIUXCS B paMKax MpeAMETHOH o0sacTH
«MatemaTtuka 1 nH(OpMATUKAY;

" pa3BUBATh MOHATUHHOE MBIIIIEeHUs oOydarontuxcs ¢ 311P;

® OCYIIECTBIIATh KOPPEKIMIO II03HABaTENIbHBIX TporeccoB oOywaromuxcs ¢ 3IIP,
HEOOXOANUMBIX JUIsl OCBOEHUS POrPaMMHOI0 MaTepHaa 1o yueOHOMY IIpeIMeTy;

" [pegycMaTpuBaTh BO3MOXKHOCTH KOMIICHCAIIMM OOpa30BaTEeNbHBIX JEPHUIMTOB B
OCBOGHMHU MPEIIIECTBYIOLIEr0 MPOrpaMMHOro MaTtepuana y ooOydatouuxcs ¢ 3IIP u
HE/IOCTATKOB B UX MAaTEeMaTUYECKOM Pa3BUTHH;

® chopMHUpPOBATh YCTONUMBBII HHTEpEC yUyalluxcs K IPeIMeTy;

® BBISIBIISATH U Pa3BUBATh MATEMATUYECKHE U TBOPUYECKHE CTIOCOOHOCTH.

OcHOBHbIE JMHHMM COJIEp’KaHusl Kypca MaTemaruku B 5-9 kijaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («Anredpanueckue BBIPAXKEHUS», «YPABHEHUS U HEPABEHCTBAY),
«Dynkuun», «l'eomerpusi» («['eomerpuueckue ¢urypel U ux cBoiictBay, «l3Mepenue
reOMETPUYECKUX BEJINYMHY»), «BeposTHOCTh M cTaTtucTHKa». [laHHBIE JIMHUM DPa3BUBAIOTCA
HapajulesbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJ{HA
OT JIpYroi, a B TECHOM KOHTaKTe U B3aumozeicTBun. Kpome 3Toro, ux 0o0beAMHSAET JOrHUecKas
COCTaBJISIONIAs], TPAJUIIMOHHO MPUCYIIAsi MAaTEMATHUKE U IPOHU3bIBAIOIIAsl BCE MAaTEMaTHUYECKHE
Kypcel U conepxkarenbHble JUHUUA. CdopmynrpoBanHoe B PDepepabHOM TOCYAAPCTBEHHOM
0o0pa3oBaTeIbHOM CTaHAAapTe€ OCHOBHOTO 0OIIero oOpa3oBaHus TpeOOBaHUE «YMETh
ONEpUpOBATh TMOHATUSAMH: OINpEAETeHUEe, aKCUOMa, TEOpeMa, J0Ka3aTelbCTBO; YMEHHUE
pacro3HaBaTh HCTUHHBIE M JIOKHBIE BHICKa3bIBAaHUS, TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI,
CTPOUTH BBICKAa3bIBAaHUS M OTPULIAHMS BBICKA3bIBAHUI» OTHOCHTCA KO BCEM Kypcam, a
(dbopMUpOBaHUE JIOTUYECKUX YMEHUH paclpenensercs Mo BCeM roaam oOydeHHs Ha YPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHMs.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MNPEIMETHBIM pe3yibTaTaM OCBOCHUS
paboueil mporpamMmbl, pacnpenei€HHbIM MO TrofaM OOy4YeHMs, CTPYKTYPHUPOBAHO TaKUM
00pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMIIHATIBHBIM BOIpOcaM o0y4aroiuecs o0palaiich
HEOJHOKpPaTHO, 4YTOObI  OBJIQZICHHE  MAaTeMaTHMYECKUMHM MOHATUSAMH U HaBbIKAMH
OCYHIECTBIISIIIOCh ~ MOCJIEOBAaTeIbHO W IOCTYINATENbHO, C COOJIIOJIEHHEM IpHUHIMUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKIIOYAIUCh B OOILIYI0 CHCTEMY MaTeMaTHYECKUX
npencraBieHuii oOydatomuxcst ¢ 3IIP, pacmmpss u yroyOmsist e€, oOpasys NpouHbIe
MHOXECTBEHHbIE CBs3u. OOImuMe 1enu wu3ydeHus ydeOHoro mnpeamera «MaTemaTukay
MIPEICTABICHBI B pabodeil mporpaMMe OCHOBHOTO OOIIETo 00pa30BaHMsI.

OcoGennocTu 0T0Opa M aganTANMN y4e0HOr0 MaTepuasa o MaTeMaTHKe

OOyuenne yueOHOMY TpenmeTy «MareMaTHuKa» CTPOUTCS Ha CO3/IaHWUU ONTUMATbHBIX
YCIIOBHH JUIsl yCBOSHUS IPOTpaMMHOT0 MaTepuana odydarorumucs ¢ 3[1P. bonsmoe BHuManue
yaensiercss oTOopy y4eOHOro Marepuaia B COOTBETCTBHH C MPUHIIUIIOM JOCTYIHOCTH IPH
COXpaHEHHUU 00mIero 0a30BOTO YPOBHS, KOTOPBIM JOKEH MO COJICPKAHUIO U 00BEMY OBITH
aJanTUPOBAHHBIM TSt oOydatonuxcs ¢ 3[IPB COOTBETCTBUM ¢ MX 0COOBIMU 00Pa30BATEILHBIMH
notpeOHOoCcTsIMU. Creyer O0OJIeTYHTh OBJIaJieHHe MarepuanioM oOyuatomumucs ¢ 3I1P
MOCPEACTBOM €ro JIETATHHOIO OOBSCHEHHUS C CHUCTEMATHYECKUM TOBTOPOM, MHOTOKPATHOM
TPEHUPOBKU B MPUMEHEHUHU 3HAHHM, HCIOIb3Yysl MPUEMbl aKTyalln3aluy (BU3yajibHas OMNopa,
MaMsTKa).

MporpaMMma rnpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX H3MEHEHUI: yMEHbIIIeHHE 00beMa



TEOPETUYECKUX CBEICHUN, BBIHECEHUE OTAEIbHBIX TEM MIIMLENBIX Pa3/IelIOB B MaTCpUaNbl IS
0030pHOT0, 03HAKOMHUTEIHHOTO U3YUYCHUSI.

HN3meHneHnust nporpamMmel B 5-9 ki1accax

Mamemamuxa ¢ 5 u 6 knaccax

B 03HaKkoOMUTEIBHOM IUIAHE PEKOMEHIYETCS W3y4aTh CIEAYIOLIUME TEMBI:
«Pumckas wnymepauus», «PaBHble ¢urype», «Llwmaap, xonyc, map», «Kyo»,
«lIpssmoyrosbHBIN mapasuienenunen», «llepemenienue 1Mo KOOPAMHATHOM NMPAMON»,
«Monyne uucnay, «YHucioBble TPOMEKYTKH»; «Macmrad» (uU3ydaercs B Kypce
«l'eorpadus»); «300paxkeHne TreoMeTpUUecCKUX (GUTYp HAa HEJIMHOBAHHONM Oymare c
WCIIOJb30BAaHUEM LIUPKYJIA, JIMHEHKH, YTrOJbHMKA, TPAaHCHOPTUPA», «JlJIMHA OKPYKHOCTH»,
«IInomans kpyray, «IlapamiensHele npsmelie», «llepnenaukyinspusie npsmeie», «OceBas U
LIEHTpaJIbHasi CUMMETpUN» (U3ydaeTcs B Kypce I€OMETpHUH);

«beckoHeuHble  NEepUOAMYECKUE  JeCSATUYHble  apodu.  JlecsatuuHoe  npuOIMKEHUE
OOBIKHOBEHHOU Ipo0m» (M3ydaeTcs B Kypce anreopsl).

CrnenyeTr yMEHBIINTDH KOJIMYECTBO YaCOB Ha cieayrolue TemMsl: «Pemenue nornueckni
3anau», «lmuHa otpeska», «lllkambl», «PacnpenenuTenbHbl 3aKOH YMHOXKEHUA», «3alHUCh
OpOM3BEACHUSI C OyKBEHHBIMH MHOXUTensiMu», «lloctpoenue kondurypanuit U3 vacreit
IpsIMOM, OKPYKHOCTM Ha HEJIMHOBAaHHOM M KieryaToi Oymare», «/lenurenum M KpatHbIe.
[Tpusznaku penumoctn», «Haubonbmmii obmmiiienuTess U HauMeHbllee oOIlee KpaTHOe.
JenumocTb CyMMBI M IIPOU3BEIACHUSY.

«IIpuBenenue 1podbu K HOBOMY 3HaMeHaTemo», «HaxoxaeHue yacTu 1es10ro 1 LeJIorono ero
yacTu». «OKpyIJICHHE JECATHYHBIX ApooOei». «Perenue 3amay nmepedopoM BCeX BO3MOMKHBIX
BapuaHTOBY». «CocTaBiieHHe OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 33a4m». BeicBoOoAMBILIIECS
yachl MO’KHO HCIIOJIb30BaTh Ha MOBTOpPEHUE (B Hadaje MKOHIE yueOHOIro roja), Ha U3yyeHue
HaunOoJiee TPy IHBIX U 3HAYMMBIX TeM: B V Kiacce

— Ha pelleHre YpaBHEHU, IpUBEICHNE poOH K HOBOMY 3HAMEHATENI0, YMHOKEHHUE UJIEJIEHNE
JeCATUYHBIX ApoOeil, m3Mepenue yriaos; B VI kimacce — AEHCTBUS C NOJOXKUTEIbHBIMH U
OTPHLIATEIILHBIMU YU CIIAMH, PEIICHUE YPABHEHHM, CII0KEHUE U BBIYUTAHUE YHCE, COEPKAIINX
LEeNyI0 U JpOoOHYI0 YacTh, HA YMHOKEHHE U 1eJIeHNEeO0OBIKHOBEHHBIX TpOOeH.

Anzeopa

B 03HaKoOMUTEIBPHOM IUIAaHE PEKOMEHAYETCS W3ydaTh CIEAYIOIIUE TEMBI:
«Mppaunonanbusle yncna. JlelictBurenbHble yucia», «CpaBHEHUE JIEHCTBUTENIBHBIX YHCEN,
apudMeTHuecKue NeHCTBUS C JEHCTBUTEIbHBIMU 4HcIaMuy», «HaxoxaeHne nmpuOImKeHHBIX
3HAYEHUM KBaJAPATHOTO KOpH», « Teopema Bueray, «Pemenns: ypaBHEeHUN TPEThEN U YETBEPTOM
CTEIICHEN pa3l0KEeHUEM Ha MHOKUATENN, « DyHKIUA y
=X u ee Tpadux», «IlOrpemHOCT, M TOYHOCTH NPHOMIKEHHS», «UeTHBIE U HeueTHbIE
dynximmy, «Dynkmus y=x"», «DyHKIHus y= ax, ee rpaduk u cpoiicta. ['paduku QyHKIHit y=
ax? + n u y=a(x-m)?, «YpaBHeHHE C JByMs MEpeMEHHBIMH H erorpaduk», «Ipaduaeckuit
croco0 pelieHus CUCTeMbl YypaBHEHUi», «M300pakeHue UJIeHOB apuUPMETHYECKOH H
TEOMETPUYECKONM MPOrpecCUd TOYKAMM Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIM U
SKCIIOHEHIHAIBHBIN pOCT. CI0KHBIE IPOLIEHTHD.

CnengyeT yMEHBUIMTH KOJIMYECTBO 4YacoB Ha H3yueHHE TeM: «DopMyinbi»,

«JlokazaTenbCTBO TOXIECTB», «JIMHEWHOE YypaBHEHUE C JIByMS HEU3BECTHBIMUY,
«I"paduk TMHEHMHOTO YpaBHEHUS C IBYMsI IEpEeMEHHBIMIY, «I padudeckoe perieHne TMHEHHbBIX
YpaBHEHMI U CHCTEM JIMHEWHBIX YpaBHEHUI», « CBOICTBA KBaApaTUUHON (DyHKITUI.

BricBoOoaMBIIMECS Yachl PEKOMEHAYETCSl MCIOJIb30BaTh: JUISl JIydlledl MpopaboTKu
HanOonee BaXHBIX TeM Kypca: «Pemienue ypaBHeHHi», «PemieHne cucTteM ypaBHEHHID,
«CoBMecTHBIE eHCTBUS C Apo0simMuy, «[I[puMeHeHne CBOMCTB apu(METHIECKOTO KBaJAPAaTHOTO
KOpHS1»;, Ha IIOBTOPEHHE, pEILICHHEe 3a1ay, MpeoOpa3oBaHUWE BBIPAKEHHM, a TakXke Ha
3aKpEIUIeHNE H3YUYEHHOI0 MaTepHuana.

T'eomempus

CrnenyeT OCHOBHOE BHUMAaHHE YJEINUTh np%lcmqecxoﬁ HaIpaBJIEHHOCTH Kypca, UCKIIOUHUB



U YOpOCTUB HauOoJIee CIOXKHBIA JUIsi BOCHPUSITHS TeopeThdeckuii Matepuan. Ha ypokax
reoMeTpHuH He0OX0IMMO MaKCHUMAabHO MCIOJIb30BaTh HATIISAHBIC CPEACTBA O0YUYCHMs, OOIbIIe
MPOBOAMTH MPAKTUYECKUX PabOT ¢ ydaluMucs, pemarb 3a1aun. CTpouTh pelieHue 3aaad npu
MOCTOSTHHOM OOpAIlleHUH K HATJISTHOCTA — PUCYHKAM U YePTEKAM.

O3HakOMUTENBHO JaTh TeMbl: «TeopeMbl M JI0Ka3aTENbCTBO. AKCHOMBIY,
«JlokazaTenbCTBO OT MPOTUBHOTO», «CyIIECTBOBAHUE M €AMHCTBEHHOCTH IMEPIEHIUKYJIISIpa K
npsaMoiy, «MeToJl TeoMeTpruUecKuX MecT», «Meroa yaBoeHus: Meauanel», « Teopema Paneca u
TeOpeMa O MNPONOPUUOHAIBHBIX OTpe3kax», «LleHTp Macc TpeyroiapHuKa», «M3MeHeHue
TPUTOHOMETPHUECKUX (DYHKIUH IPU BO3pacTaHUUYTIIay, «DopMyibl 1715 pagnycoB BHMCAHHbBIX
U OIHCAHHBIX OKPYKHOCTEH IIPABWIBHBIX MHOIOYI'OJIBHUKOBY», «YPaBHEHHE IIPSIMOI,
«JIBmxenue», «CBoilcTBa IBUKEHUS», « TeopeMa 0 MpOU3BEAEHUHN OTPE3KOB XOP/, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYILUX, TEOPEMA O KBAJAPATE KAaCATECIbHOW.

CrnenyeT yMEHBIIUTh KOJMYECTBO YAacOB Ha HM3ydeHHE TeM: «CHUMMeTpHUYHbIE (DUTYpHI.
OcHOBHBIE CBOICTBa 0CEBOI CUMMETPUN», «LleHTpanbHast CHMMETPUS,

«lTapamnenpubiidi  nepenocy,  «lloBopor»,  «lIpeoOpazoBanme  momobus.  IlogobOue
COOTBETCTBEHHBIX JIEMEHTOB», «OCHOBHBIC 3a/lauyd Ha MOCTPOCHHUE C MOMOIILI0 LUPKYIS U
JTUHEHKNY, «JlekapToBbl KOOPAMHATHI Ha MJIOCKOCTHY, «PemennerpeyroinbHuKoBy, «I[logodue
buryp».

BricBoOoaMBIIIMECS Yachl HCTIONB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHHUE.

Bepoamnocmo u cmamucmuxa

B cBsi3u ¢ TeM, UTO JaHHBIN KYPC BBI3bIBACT HAMOOJBIINE CIOKHOCTH JIJIs1 00YYarOIIUXCS
¢ 3I1P, cBsi3aHHbBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHUS CIIOBECHO-JIOTHYECKOTO MBIILICHHUS, €T0
M3Yy4YEeHHE JOJDKHO CTPOMUTHCS Ha 0a30BOM YpPOBHE M JOCTYIHOM JUIsl YYEHUKOB MaTepHale.
OcHOBHOE BHUMaHHE CIENYET yAEIUTh pa3fiesiaM, CBSI3aHHBIMU C IIOBTOPEHUEM NPOMIEHHOTO
Marepuana, yBEJIMYUTh KOJTMYECTBO YNPAXXKHEHUW M 3aJaHMM, CBSI3aHHBIX C IMPAKTHYECKOU
JeSITEIbBHOCTHIO0 00yYatoIInXCsl.

Heo6xonnMo nepecMoTpeTh coJiepyKaHue TEOPETUYECKOro MaTrepuaga U XapakTep ero
W3JIOKEHUA: TEOPETHYECKUMI MaTepual IPENOJHOCUTh B IPOLECCE pEIICHHs 3a7ad H
BBIMOJIHEHUST 33JaHUM  HarJSIIHO-TIPAKTUYECKOr0 XapakTepa; He TpeOoBaTh BHIBOJA MU
3allOMUHAHUS CJIOKHBIX (DOpPMYJ, pelIeHUs] HeCTaHAApPTHBIX, TPYAOEMKHX 3aJaHui. Psan tem
CJEeNyeT U3y4aTh B O3HAKOMUTEIBLHOM IUIAHE.

[IporpaMma mpenocTaBiseT aBTopy padoueil mporpaMmbl CBOOOAY B pacmlpeesieHun
MaTepuaa 1o 4eTBepTsaM (TpumecTpam). Pacripenenenue BpeMeHH Ha U3yYE€HHE TEM B TEUEHUE
y4e0HOTr0 ToJla CaMOCTOSITETTFHO OMpEeeNIeTcsI00pa30BaTeIbHON OpraHu3anueil 1 3aBUCHT OT
ocobenHocTel rpynmbl ooyuatomuxcsic 3I1P u ux ocodprx 06pa3zoBaTeIbHBIX TOTPEOHOCTEH.

IIpumepHbIe BUABI AesATeabHOCTH 00y4aromuxcs ¢ 3IIP, o0ycioBiaeHHble
0co0bIMM 00pa30BaTEIbHBIMU NOTPEOHOCTAMH U O0ecneuynBaloIIue
OCMBICJIECHHOE OCBOEHHE CO/IePKAHMU 00Pa30BaHUS 110 NMpPeAMeTy
«MaTemMaTHKa»

Conepxanue BUIOB JesrenbHOcTH oOyuatommxcs ¢ 3[IP ompenensiercs nxocoObMu
oOpa3zoBatenbHbIMH TOTpeOHOCTSIMH. [ToMumo mmpoko ucnonb3dyembix B OO OO0 oburux
JUIs BCEeX OOYydalolIMXCsl BUJOB JEATENIBHOCTU CJEIyeT YCHJIUTh BHJBI JEATEIbHOCTH
cnenuuYHbe A JaHHOW KaTeropuu JAereld, oOecredyuBarollie OCMBICIEHHOE OCBOCHHE
coJiepKaHusl 00pa3oBaHMsI IO MPEIMETY: YCHIIEHUE TPEIMETHO-TIPAKTHUECKON AEATEIbHOCTH C
aKTUBU3AIMEH CEHCOPHBIX CHCTEM; YEpEJOBaHUE BHJOB JAEATENBHOCTH, 3aJeHCTBYIOIIMX
pa3IMyYHbIE CEHCOPHBIE CUCTEMBL; OCBOEHUE MaTepHaa ¢ OIIOPOH Ha allTOPUTM; «II0IIArOBOCThY
B U3Yy4YEHUM MaTepuasa; HCIOJIb30BAHUE JOINOJHUTEIbHOM BHU3YalbHOM ONOPHI (CXEMBI,
111a0JIOHBI, OTIOPHBIE TAOJIMIIBI); PEUEBOM OTYET O MPOLIECCe M pe3yibTaTre NesATeNbHOCTH;
BBIIIOJIHEHHE CIEUUANBHBIX 33JaHUM, O00ECNEeYMBAIOIMX KOPPEKLUHUIO PEryJsIud y4eOHO-
MO3HABATENIBHOM JESITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3ybTaTa.

TeMaTH4YecKas ¥ TepMHHOJIornueckas Jgkcuka coorsercteyer OOIT OOO0.



st o6yuatomuxcst ¢ 3[1P cymecTBeHHBIM SBISIOTCS MPUEMBI paOOThI C JIGKCHISCKUM
MarepuajgoM 1o mpeamery. IIpoBoauTcsi crnenuanbHas pabdoTa MO BBEACHUIO B aKTHBHBIN
CJIOBaph 00YyYaIOIUXCSl COOTBETCTBYIOIIEH TepMUHOIOTHU. M3yuaemble TEpPMUHBI BBOJISATCS Ha
MOJIICEHCOPHON OCHOBE, O0s3aTeNibHA BHU3yalbHas IMOAJCPKKA, aJITOPUTMBI pPabOTHl C
oTpezieNIeHUEM, OITIOPHBIE CXEMBbI JUI aKTYaTH3aUUTEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IIaHe

B cootBerctBUN ¢ DenepanbHBIM TrOCYyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOI0 0o01iero o0pa3oBaHus yuyeOHbI npeamer «MareMaTHka» BXOAUT B IPEAMETHYIO
obmacte «MaTemaTuka U MHPOPMATUKA» H SIBISETCS 00s3aTeNbHBIM i mM3ydeHus. B 5-9
KJaccax ydeOHbIM nmpenmer «MaremaTuka» TPaJULHOHHO M3Y4YaeTcs B PaMKax CleXyHOIUX
y4eOHBIX KypCcoB: B 5-6 kiaccax — kypca «MaremaTtrka», B 7-9 kimaccax — KypcoB «AnreOpa»
(BKJItOUAsl BJIEMEHTHI CTATUCTUKU U TeopuM BeposiTHOcTed) u «l'eomerpusi». Hacrosimeit
IIPOrpaMMOil BBOJIUTCSI CAMOCTOSITEIbHBIN yueOHbIN Kypc «BeposATHOCTb U CTAaTUCTUKAY.

Hacrosieit mporpaMmoii mpeaycMaTpuBaeTcs BblAEICHHE B Y4YeOHOM IIJJaHE Ha
U3yuyeHHe MaTeMaTUKH B 5—6 kiaccax 5 yyeOHBIX 4acoB B HEAEIIO B TEUEHUE KaXJ10roroja
oOyuenwus, B 7-9 kiaccax 6 y4eOHBIX 4aCOB B HEJICIIO B TEUEHUE KAXKI0TO T'01a O0YUIEHUs, BCETO
952 y4eOHBIX yaca.

Conepxxanne ydebHoro mnpeamera «MaremaTuka», NpPEICTABICHHOE B paboueii
nporpamme, cootBeTcTByeT ®I'OC OO0, ocHOBHOM 00pa30BaTeIHLHON MPOrPaMMe OCHOBHOTO
oOuiero oOpa3oBaHusi, aJalTUPOBAHHOW OCHOBHOM 00pa30BaTeNIbHOM MporpaMMe OCHOBHOIO
o01iero oopazoBaHMs 00yUarOIMIUXCS € 33AEPXKKON IICUXHUUYECKOTO PA3BUTH.

Temarnueckoe IUIaHUPOBAaHHE Y4YEOHBIX KypCOB U PEKOMEHyEMOE paclpeseiieHue
y4eOHOT0 BpEeMEHU JUIsl U3yUeHHs OTJENbHBIX TeM, MPEATIOKEHHbIE B HACTOSIIEH mporpaMme,
HaJI0 pacCMaTpHUBaTh Kak IPUMEPHbBIE OPUEHTHUPHI B TIOMOIIIbCOCTABUTEIIO aBTOPCKON padboueit
OporpaMMbl U TPEXKIE BCEro yduTento. ABTOp paboyeil mporpamMMbl BIIpaBe YBEIHUYUTDH
MPEJUI0KEHHOE YMCIO Y4eOHBIX 4acoB Ha TeMbl, TpeOyrolue 0ojiee JIMTEIbHOTO M3YYEHUS
oOyuatomumucst ¢ 3[IP, wim yMeHbIIMTh KOJMYECTBO YacOB Ha TEMbl, H3ydyaeMmble Ha
03HAKOMUTEJILHOM ypOBHeE. J[0IycTHMO TakXke JIOKaJbHOE IiepepacipeielieHue U IepecTaHOBKa
AIIEMEHTOB COJEP)KaHUS BHYTPU JAaHHOro Kiacca. Koau4ecTBO MpPOBEPOUHBIX padboT
(TeMaTU4ecKUil ¥ UTOrOBBIH KOHTPOJIb KAaueCTBAa YCBOECHHs y4eOHOro MmaTepuana) U HX THII
(camocTosATENbHbBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCS HA YCMOTPEHHE yuuTens. Takxke
YUUTENb BIPaBe YBEIUYUTh WIM YMEHBIIUTh YUCIO Y4eOHBIX YaCOB,0TBEEHHBIX B paboueit
nporpaMMe Ha 0000IIeHHe, TIOBTOpEHHE, CHCTEeMaTHU3alUI0 3HaHWW OoOyJaroImuxcs.
EnvHCTBEeHHBIM, HO TPUHIUITHAIFHOBAKHBIM KPUTEPHEM, SIBIISICTCS IOCTUKECHUE PE3YIIbTaTOB
0o0yueHHMsl, yKa3aHHbBIX B HACTOSIIEH Mporpamme.

PABOYAY ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCHBI

Hesn usyuyeHust yaeOHOro Kypca

[IpuopuTeTHRIMU HENIMU 00yUEHUST MaTeMaTUKe B 5—6 Kiaccax sIBISIFOTCS:

" nponoinKeHue (HOPMHUPOBAHKS OCHOBHBIX MATEMATHUECKUX MOHATHH (YHCIIO, BETHYNHA,
reoMerpuueckas gurypa), oOecreunBarONUX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTH
MaTeMaTHYeCKOTro 00pa30BaHUs 00YJaArOIIUXCS;

® pa3BUTHE HMHTEJUICKTYaIbHBIX M TBOPUYECKUX CHocoOHOcTeil oOyuaromuxcs ¢ 3I1P,
MMO3HABATEIPHOW AKTHUBHOCTH, HWCCIICNIOBATEILCKUX YMEHUH, MHTEpeca K H3YUYEHHUIO
MaTeMaTUKHU;

" ponseneHue oOydarommxcs ¢ 3[IP Ha mocTymHOM UIsi HUX YpOBHE K OCO3HAHHUIO
B3aMMOCBS3U MAaTEMATUKH U OKPY>KAIOLIEro MUpa;

" dopmupoBaHue  (QYHKIMOHATHHOW  MATEMATHYECKOH  TpaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKThI B pPEATbHBIX JKU3HCHHBIX CHTYaIHSX,
MPUMEHATh OCBOCHHBIC YMEHHUS IS gemem/m MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1aY,



UHTEPIIPETUPOBATh IIOJyYEHHBIE pPE3yNbTaTbl M OLICHWBATh HMX Ha COOTBETCTBHUE

MIPAaKTUYECKOU CUTYaLUU.

OCHOBHBIE JINHUY COZIEP)KaHUS Kypca MaTeMAaTUKU B 5—6 kilaccax — apupMeTHuecKas u
reOMEeTpHUUECKas, KOTOPbIE Pa3BUBAIOTCS MMAPAIIENBbHO, Ka)K1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OIHAKO, HE HE3aBUCUMO OJIHA OT APYIOi, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBUU.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAMH aJreOphl U OMTUCATENBHON CTaTHCTUKY.

N3ydenune apudmeTnyeckoro mMarepuaiga HaYMHAETCsl CO CUCTEMAaTU3aluU U Pa3BUTUSA
3HAaHUM O HaTypaJbHBIX YHCIAX, I[IOJYYEHHbIX B HadYaubHOM Mikose. Ilpu sTom
COBEPILEHCTBOBAHUE BBIUMCIUTEIBHOW TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETUYECKHUX
3HAaHUM COYETAETCS] C Pa3BUTHUEM BBIUMCIMTEIBHOW KYJIbTYPBI, B YaCTHOCTH C OOyuYEeHHEM
IPOCTEHIIMM MNpU€MaM MNPUKUIKM M OLEHKM pPE3yJIbTaTOB BBbIUUCICHHH. [3yueHue
HATypaJbHBIX YUCEI IPOI0JIKAETCS B 6 Ki1acce 3HaKOMCTBOMC HaYaJIbHBIMU MIOHATHAMU TEOPUHU
JEIIAMOCTH.

Jlpyroii KpynHbIi OJIOK B COJEpKaHUM apu(METHUECKON JTUHUH — 3TO Ipodu. Hauano
U3y4eHUs] OOBIKHOBEHHBIX M JECATHUYHBIX Jpo0eil oTHeceHO K 5 Kiaccy. DTO HepBbIi 3Tan B
OCBOEHUU JApo0ei, Korja MpOUCXOUT 3HAKOMCTBO C OCHOBHBIMH HJAEIMU, MOHSITHSIMH TEMBI.
ITpu 3TOM paccMOoTpeHre OOBIKHOBEHHBIX ApOOEi B MOJIHOM 00bEME MPEIIIECTBYET U3YyUCHHIO
JECATUYHBIX IpOoOeH, 4T 1e1ecO00pa3HO ¢ TOUKHU 3PEHUS JIOTUKH U3JI0KEHHSI YMCIIOBON JIMHHH,
KOrja IpaBuia JEHCTBUH € NECATUYHBIMH APOOSMH MOXHO OOOCHOBATh Y>KE€ U3BECTHBIMU
QITOPUTMAMHU  BBINOJIHEHUS JEHCTBUM ¢ OOBIKHOBEHHBIMH JApOOSMU. 3HAKOMCTBO C
JNECATUYHBIMM  APOOSMH  PACUIMPUT BO3MOXKHOCTH JJIsi I[OHMMaHHUs  OOy4aroIUMUCS
IIPUKIAQJHOTO NPUMEHEHUS HOBOM 3allMCH IIPU U3Y4YEHUM JAPYTHX IPEAMETOB W IIpHU
IPaKTUYECKOM Hcnojb3oBaHuu. K 6 kimaccy oTHec€H BTOpPOIl 3Tam B mM3ydeHUM ApoOel, rie
IPOMCXOTUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS M MpeoOpa3zoBaHust ApoOeii, ocBoeHue
HOBBIX BBIUMCIIMTEIBHBIX AJITOPUTMOB, OTTAYUMBAHUE TEXHUKH BBIYMCICHUH, B TOM YHCIE
3HauUEHUH BBIPAXKEHUH, COAepkKaIlUX U OOBIKHOBEHHbBIE, U JIECITUUHBIE IPOOH, YCTAaHOBICHHUE
CBsi3el MeXIy HHUMH, paCCMOTpeHHe NMPUEMOB pelIeHus 3a1a4y Ha Jpoou. B Havane 6 kiacca
IIPOUCXOAUT 3HAKOMCTBO C TIOHSTHEM IIPOLECHTA.

Oco0eHHOCThIO N3YYEHHS MOJIOKUTENbHBIX U OTPULIATEIbHBIX YHCEI SIBJISIETCS TO, UTO
OHH TaKX€ MOTYT PacCMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauanenzy4eHus: TeMbl
«lTomoxkuTeNBbHBIE M OTPULIATENIBHBIE YNCIIA» BBIAEISAETCA MOATEMA
«llenple uncia», B paMKax KOTOPOH 3HAKOMCTBO C OTPULIATEIbHBIMU YACIAMH U JEUCTBUSAMMU C
ITOJIOKUTENBHBIMA U OTPHUILATENIBHBIMA YHUCIAMU MPOUCXOJIUT HA OCHOBE COJIEPKATEIBHOTO
NOAX0Ja. JTO IMO3BOJISIET Ha JOCTYIIHOM YPOBHE MO3HAKOMMTH yYalIUXCsS HMPAKTHYECKH CO
BCEMHU OCHOBHBIMHU MOHSTHSIMHM TEMBI, B TOMUHUCIIE U C MPAaBUJIAaMH 3HAKOB IIPHU BBIIOJHEHUU
apu@meTnyecKux aeicTBUi. M3yueHne pallnoHaIbHbIX YHCET Ha 3TOM HE 3aKOHYMTCS, a OyaeT
IOPOJOJDKEHO B Kypce anreOpbl 7 Kiacca, YTO CTaHET CJEIYIOIUM IPOXOJOM BCEX
MPUHILIMIIAAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeieHHe TPYAHOCTEH 00JierdyaeT BOCIHpPHUSITHE
MmarepHaia, apacipe/esieHie BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPHUOOPETAaeMbIX HAaBBIKOB.

[Ipn o0OyuyeHHM pelIeHHI0 TEKCTOBBIX 3aJad B S5—6 Kiaccax HCIOIb3YIOTCS
apudmernueckue NTpuUEMBI pelieHusa. TeKkcToBble 3aJaud, pellaeMble MpU  OTpadboOTKe
BBIUMCJIUTEIBHBIX HAaBBIKOB B 5—06 Kjaccax, pacCMaTpUBAIOTCS 3a/laydl CIEAYIOIIUX BUIOB:
3aJja4uM Ha JIBUYKEHUE, HA YaCTH, Ha IOKYTIKH, Ha pabOTy U IPOU3BOUTENILHOCTD, HA MPOLIEHTHI,
Ha OTHOIIEHUs U npornopiuu. Kpome Toro,00ydaroniyecs 3HaKOMATCS ¢ TpUEMaMH pereHHs
3aJa4 nepedopoM BO3MOKHBIXBAPHAHTOB, ydaTcsi paboTaTth ¢ MHpOpMaIel, npeacTaBIeHHON
B (hopMe TabIUI] UITHIUAT PAMM.

B paboueii mporpamMme MPEAYCMOTPEHO (HOPMUPOBAHUE MPONEACBTHICCKUX
anreOpanyecKux MpeacTaBieHuid. bykBa Kak CHMMBOJ HEKOTOPOTOYHCIA B 3aBUCHUMOCTH OT
MaTEMAaTHYECKOTO KOHTEKCTa BBOAMTCA IIOCTCIICHHO. DyKBEHHas CHMBOJMKA IIIHPOKO
UCTIOJIb3YETCS TPEXKJIE BCEro JJIS 3allUCH OOIMX YTBEPXKACHUN U IMpeIUIoKeHuH, hopmyd, B
YaCTHOCTH JJIs1 BBIYMCIICHHUS TEOMETPUYECKHUX BEIMUNH, B KAUECTBE «3aMECTUTEII) YUCIIA.

B kypce «Maremaruku» 5—6 KiaccoB MpEACTAaBIEHA HarJisggHas TEOMETpHs,
HalpaBlIeHHas Ha pa3BUTHE OOPa3sHOrO MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOpa)KeHUs,
U300pa3sUTENbHBIX YMEHMHA. OTO BaKHBIN goTall B M3YUCHHM TICOMETPHH, KOTOPBIN



OCYIIECTBIISIETCS Ha HArJIsSAHO-IIPAKTHUYECKOM YpPOBHE, OMUPAETCS Ha HariasaHOo-oOpa3Hoe
MBIIUICHHE O0ydaromuxcs. bonbmas poiib OTBOIUTCS MPAKTUYECKOW JEATEILHOCTH, OMBITY,
JKCIIEPUMEHTY, MojenupoBannto. O0yyvaromuecs 3HaKOMATCS C TeOMETPUUECKUMHU Urypamu
HA TUIOCKOCTU U B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(MUTYpAIUSIMU, ydaTcsi H300paxkarhb
WX Ha HEIMHOBAHHOW M KJIETYATOW Oymare, pacCMaTpuBaIOT HUX IMPOCTEHIIHE CBOMCTBa. B
MPOIIECCE N3YUCHHSI HATIISTHOW T€OMETPUH 3HAHWSI, TIOMyYEHHBIC 00YUYaIONUMUCS B HAYaIbHOM
HIKOJIE, CHCTEMaTHU3UPYIOTCS U PACIIUPSIFOTCSL.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IIaHy B 5-6 Kiaccax HM3ydaeTcsi MHTETPUPOBAHHBIA MpeaMeET
«Matemartukay, KOTOPbIi BKJIIOYaeT apu(MeTHUeCKUil MaTepuai U HarIsIHyl0 T€OMETPHIO, a
Tak)Ke MPONEJAEBTUUECKUE CBEACHUS U3 alreOphl, SIIEMEHTHIJIOTUKA W Hayajga OMUCATEeNbHOM
CTaTUCTHUKH.

VYueOHbIi IJ1aH HAa U3yYEeHHE MaTeMaTHKHU B 5—6 Ki1accax OTBOJMT HE MEHee 5 yueOHBIX
YacoB B HEJIEIIO B TEUCHHE KAXKIOro roja o0yueHus, Bcero He MeHee 340 y4eOHBIX 4acoB.

Conep:xxanue yueOHOro Kypca (1mo rogam o0ydeHnus)

5 KJIACC

Hamypanvusie yuucna u nyns

HarypanbsHoe uucno. Psaa Hatypansabix yncen. Yucno 0. M300pakeHre HaTypaabHBIX
YyyCceJl TOYKaMy Ha KOOPJAMHATHOW (YMCII0BOM) NPAMOii.

[lozunmonHas cucrema cuucieHus. Pumckas wymepayus Kak npumep Heno3uyuoHHOU
cucmemvi cuucnenus®. JlecATHIHAS CHCTEMA CUKCIICHHUSL.

CpaBHEHHE HATypaIbHBIX YHCEJ, CPAaBHEHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Crnioco6b! cpaBHeHUs. OKpYTJIEHUE HAaTypaJlbHBIX YHCEIL.

CrnoxxeHue HaTypajbHBIX YHCEN; CBOMCTBO HYJS INpHU CIOKEHUU. BbluMTaHune Kak
neiicTBue, 00paTHOE CIOKEHUIO. Y MHOKEHUE HATypaJIbHBIX YHCEIT; CBOMCTBA HYJISI U €AMHUIIBI
pu yMHOKeHUU. JleneHue kak jaeiictBue, oOpaTHOE YMHOXEHHMIO. KOMIOHEHTH JeiCTBU,
cBs3b Mex 1y HuMH. [IpoBepka pesynbTara apupmernueckoro aeicteus. [lepemectutenbHoe U
COueTaTebHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U YMHOMKEHUS, pacnpeoenumenbHoe C80UCme0
(3aKoH) YMHOMCEHUS.

Hcnonb3oBanue OykB Al 0003HAUEHUSI HEU3BECTHOI'O KOMIIOHEHTA U 3aIIUCH CBOWCTB
apu(MeTHIECKUX ACUCTBUIL.

Jenumenu u Kpamuvle uucia, pa3nokKeHWE HA MHOXHUTENH. [IpocTeie M cocTaBHbIE
yncna. Ilpusnaku oerumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkom.

CreneHb C HaTypaJbHBIM IIOKa3aTelIeM. 3alMCh YHCIA B BUJE CYMMBI Pa3psIHBIX
ClaraeMbIXx.

UucnoBoe BbIpakeHHE. BBIYMCIIEHWE 3HAYEHWN YHCIOBBIX BBIPAXKEHUH; MOPSIAOK
BBINIOJIHEHUST  JAelcTBUU. lcrnonp3oBaHME TIpU  BBIYMCIEHUSAX IEPEMECTUTEIBHOTO H
COUYETATEbHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI 1 YMHOXKEHUS, paAcnpeoeiumenbHo20 C80UcCmad
VMHOMICEHUSL.

Apoon

IIpencrasnenune 0 gapobum  kak  cmocoOe 3aIucu 4acTH

BennuMHBL. OOBIKHOBEHHBIE ApoOu. [IpaBuiibHbBIE U
HenpaBuwiIbHbIe 1podu. CMmemanHas poob;

1 3H€CB " najic€ KypCuBOM 0003HaYEHBI TEMBbI, U3YYCHHUC KOTOPLIX ITIPOBOAUTCS B
O3HAKOMUTCIIbHOM ILJIaHEC. HeHaFOFcaMOCTOﬂT CJIBHO OIIPCACIACT 00BeM HN3y4acMoro
Marcpurajia. 10



MPEJICTaBICHUE CMEIIaHHOW ApoOu B BHJE HENPaBWIHHOW IpoOM U BBIIEICHUE IleNloiiyacTu
quciaa U3 HENpaBWIBHOH Jpobu. M3o0paxenue npobel ToukamMHM Ha YHCIOBOM MPSIMOM.
OcHoBHOE cBOMCTBO Apoou. Coxpauwernue opobeti. [Ipusedenue 0pobu Kk HOBOMY 3HAMEHAMENIO.
CpaBHenue npo0eid.

Crnosxenue U BblUMTaHUE ApoOeii. YMHOXKEHHE U JIeTIeHHe Ipo0eil; B3auMHO- 0OpaTHbIE
npobu. Haxoorcoenue uacmu yenoeo u yenoeo no e2o 4acmu.

JHecatnynas 3ammch apodeit. [IpencraBieHue AeCATHYHOM JIpoOM B BHJE
OOBIKHOBeHHOH. M300pakeHHe NecATHYHBIX ApoOeil TOYKaMU Ha YHCIOBOH MPSIMOIL.
CpaBHEHHE IECATUYHBIX IPOOEH.

Apudmernueckue NeHCTBUS C JECATHUYHBIMU ApoOsMu. OkpyeneHue O0ecamuyHblX
opobeil.

Pelenne TeKCTOBBIX 3224

Pemennie TeKCTOBBIX 3aau apuPMETUYECKUM CIIOCOOOM. Peuierue 102uueckux3aoay.
Pewenue 3a0au nepebopom 6cex 603M04CHbIX 8apuarmos. VIcToabp30BaHNe MIPUPEIICHUH 3324
TaOJIMI] U CXEM.

Pemenne 3anmav, comepiKamux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIHMYUHBL: CKOPOCTH,
BpEMsi, paCCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh. ENMHUIIBI MU3MEpEHUs: Macchl, 00bEMa,
[IEHBI, PACCTOSIHHS, BPEMEHHU, CKOpPOCTH. CBs3b MEXKIY CIWHUIAMU HM3MEPCHUS KaXkKJIOU
BEJIMYMHBI.

Pemrenue ocHOBHBIX 33724 Ha APOOH.

[IpencraBienue qaHHBIX B BUJIE TAOIHII, CTOIOYATHIX AUATPAMM.

Harasignasi reomeTpus

Harnsinaeie npeacraBieHns o GuUrypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K,JTyd,
yIoJ, JOMaHas, MHOTOYTOJBHUK, OKPYXHOCTb, Kpyr. Yroiu. IIpsmoii, ocTpselif, Tymoil u
pa3BEPHYTHIE YIJIBL.

JlnvuHa oTpe3ka, METpPUYECKHE €IUHUIBl [UIMHBL. J[IrMHa JOMaHOH, TepuMeTp
MHOTOYTOJIbHUKA. VI3MepeHne 1 MoCTpOeHHE YIIIOB C TOMOIIBIO TPAHCTIOPTHPA.

Harnmsmaeie  mpencraBieHus o  (QuUrypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK;
MPSIMOYTOJIBHUK, KBAAPAT; TPEYTONBHUK, O pageHcmae huzyp.

Nzobpaxenue ¢puryp, B TOM unciie Ha kietdaroi 0ymare. Ilocmpoenue koughueypayuii
u3 uacmeti NPAMOU, OKPYICHOCMU HA HETUHOBAHHOU U Kiemuamou Oymaze. Vicnonb3oBaHue
CBOICTB CTOPOH U YTJIOB IIPSIMOYTOJIbHHUKA, KBaJpaTa.

[Tnomaap mpsMOYTOIbHUKA K MHOTOYTOJILHUKOB, COCTaBICHHBIX U3 MPSMOYTOJIHHUKOB,
B TOM 4HCIIe (GUTYp, H300pKEHHBIX Ha KJIeT4aTol Oymare. EQuHUIBI H3MEpEeHUS TIIOMIAIH.

Haenaonvie npedcmaenenus o0 npocmpaHCmeeHHvIX —@Gueypax: npsamoy20ibHbll
napannenenuneo, Kyo, MHO202paHHuku. HM3obpadxcenue npocmenuiux MHO202PAHHUKOS.
Pazeépmxu kyba u napannerenuneda. Cozdanue mooenell MHO202PAHHUKO8 (u3 Oymaeu,
NPOBOJIOKU, NAACMUIUHA U OD.).

O6vém npamoy2onbHo20 napaiieienuneda, Kyoa. Eounuywl usmepenus oo6véma.

6 KJIACC

Hamypanvuwie uucna

ApudmeTrnueckue IEHCTBUS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMHU 4YHCIaMH. YHCIOBBIE
BBIPXXCHHS, TTOPSAOK JIEHCTBHM, UCTIOIB30BaHUE CKOOOK. VCTOIh30BaHUEIIPH BBIYHCICHHUSIX
MEPEeMECTUTEIBHOTO M COYEeTaTeIbHOTO  CBOWCTB  CIOXKEHHS W YMHOXEHHS,
pacnpederumenvhozo ceolicmea ymuodicenus. OKpyTIIeHue HATyPaTbHBIX YHCEII.

Jlenmutenu u KpaTHBIE YHCIA; HAUOOIbWUL 0Owull Oeiumenb U HAuMeHbUiee odujee
Kpamuoe. Jlenumocms cymmol u npoussederus. JleneHnue ¢ 0CTaTKOM.

/poou

OObIKHOBEHHAs 1poOb, OCHOBHOE CBOMCTBO Ipo0H, COKparmieHue aApooeit. CpaBHEHHE U
yrnopsiiouuBaHue aApoOeii. Pemenne 3a1a4 Ha HaXOXKJEHUE YACTU OT IIEJIOr0 M IEJIOTO MO €ro
yacTu. [[poOHOE umcino kak pesynbTaT neieHus. [IpencraBnenue necaTHIHON npoOu B BUAC



OOBIKHOBEHHOM JpOOM W BO3MOXKHOCTH TIPEICTaBICHUS OOBIKHOBEHHOW IIpoOW B BHJIC
necaTUYHol. JlecsTuunble 1poOM M MeTpHUecKas cucreMa Mep. ApudMeTHuecKue AeHCTBHS U
YHUCJIOBBIC BRIPAKCHHS C OOBIKHOBEHHBIMHU U JCCATUYHBIMU JIPOOSMH.

OtHomenue. Jlenenne B JaHHOM OTHOIICHMH. Macwmab, TPOTOPIIHSL.

IIpuMeHeHne nponopLuil IPU PELLICHUH 3a/1a4.

[TonsTHe npoueHTa. BeruKciieHHe IPOLEHTA OT BEJIMYMHBI U BEJIMYUHBI 110 €€ IIPOLEHTY.
BelpakeHue npoueHToB JeCATUYHBIMM JIpoOsiMU. PerieHue 3azau Ha npoleHThl. Beipaxxenue
OTHOILICHHUS BEJINYUH B IIPOLICHTAX.

Hlonoxcumenvnvie u ompuyamenvHvle uucia

[lonoxurensHble M oTpuuaTesnbHble uucia. llensle uwwmcna. Moodyas  uucina,
eeomempuieckas unmepnpemayusi mooyia uucia. V300pakeHue uyucesl Ha KOOPIAMHATHOU
npsMoit. Yucnoswvle npomedcymru.

CpaBHenue uymcen. Apudmernyeckue  JEHCTBHS C  TOJOXKHUTEIBHBIMH |
OTPULIATEIILHBIMU YU CIIAMH.

[IpssMoyronbHas cucTemMa KOOpAUHAT Ha IJIOCKOCTH. KOOpAMHATHI TOYKH Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHune Touek u GUryp Ha KOOpAMHATHOM IIOCKOCTH.

bykeennvie eviparicenusn

[Ipumenenue OyKB [UId 3allUCH MAaTEMaTHYECKUX BBIPAKEHUM U IPEAJIOKEHUH.
CpoiicTBa apu(MeTH4ecKUX ACUCTBUI. DbyKkeenHble Gblpadicenus u uuciosvie noOCmMaHOBKU.
BykBeHHBIE paBEHCTBA, HAXOXKJEHHE HEM3BECTHOTO KOMIOHEHTa. DopMmyisr; ¢GopmMybl
HepuMeTpa U IUIOoIaau IPSIMOYTOIbHUKA, KBaJpaTa, 06véma napanienenuneod u Kyoa.

Pewenue mexcmoguix 3a0au

Pemenue TekcToBBIX 3a/au apuPMeETHUUECKUM crocoOoM. Peuienue no2uyeckux3aoay.
Pewenue 3a0au nepebopom 6cex 603MOINCHBIX 6APUAHTNOE.

Pemenne 3anmau, comepKamMx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYUHBI: CKOPOCTb,
BpeMs, pacCcTOSIHME; II€Ha, KOJIMYECTBO, CTOMMOCTh; IMPOU3BOAUTEIBHOCTh, BpeMs, 00BEM
paboTel. ENuHUIEI U3MEpEHUs: MacChl, CTOMMOCTH; PAcCTOSIHUS, BpEMEHH, CKOpOCTH. CBs3b
MEXly €AUHULIAMHU U3MEPEHNS KaKIOW BEJTUYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHWEM, IIPONOPIUOHAIBHOCTBIO BEIUYMH,
NPOLIEHTAaMU; pellieHle OCHOBHBIX 3a/]1ad Ha JIpOOU U NMPOLIEHTHI.

Oyenxa u npukuoKa, oKpyaieHue pe3yibmama.

Cocmasnenue 6yK8eHHbIX 8bIPANHCEHUL NO YCIO0BUIO 3A0AYU.

[IpencraBieHre NaHHBIX C MOMOIIBI0 TaOnuI ¥ auarpaMM. CtonbOyaTbie TuarpaMMbl:
YTEHUE U TIoCTpoeHue. UTeHne KpyroBeIX Iuarpamm.

Haznaonan zeomempus

Harnsgueie npencraBienus o gurypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK,JIyd,
yroJ, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,KPYT.

B3aumnoe pacnonodcenue 08yX npAMbIX HA NJIOCKOCMU, NAPATNENbHbIE NpsMble,
nepneHOuKyiapHvle npsamvle. VI3MepeHne pacCTOSHUI: MEXIY IBYMs TOYKAaMH, OT TOYKH JI0
MPSAMOM; JUIMHA MapuIpyTa Ha KBaJpaTHOM CETKE.

N3mepenne U nmoCTpoOeHUEe YITIOB € MOMOIIBIO TPAHCIOPTHUPA. BUIbl TPEyroJIbHUKOB:
OCTpPOYTOJIbHBIM, MPSMOYTOJIBHBIN, TYIOYTOJIBHBIN; paBHOOEPEHHBIH,

PaBHOCTOPOHHHUH. YeTsIpEXYTroJIbHUK,

MIpUMEPBl  YETBIPEXYTOJILHUKOB.  [IpAMOyTrOiapHUK, KBajJpart:
UCIIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, AMAroHajnel. Mzobpasicenue ceomempuieckux guayp
HA HeTUHOBAHHOU Oymazec UCNONL3OBAHUEM YUPKYISA, JTUHEUKU, Y2ONbHUKA, MPAHCROPMUpA.
[TocTpoenus Ha KiIeT4aToi Oymare.

Ilepumerp MHoroyrospHuka. IloHsTue mioman GUrypbl; €AMHUIBl HU3MEPEHUS
wiomaau. [Ipubmxénnoe u3mepeHne miomand Guryp, B TOM 4uclie Ha KBAJApPAaTHOH CETKe.
IIpubnuosicénnoe uzmepenue ONUHbL OKPYICHOCIMU, NIOWAOU KPY2d.

Cummempus: yewmpanvhas, oceeas u 3epkanvbHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pu2yp.

Haznaonvie npedcmaenenus o npocmpppcmeennvix ueypax: napainenenuneo, Kyo,



npuzMa, NUPamuod, KOHyc, Yulurop, wap u cpepa. Mzoopasicernue npocmpancmeennvix gueyp.
Ilpumepvr  pazeépmox  mHo2ocpanHukos, yununopa u KoHyca. CozoaHue mooenel
NPOCMPAHCMBEHHBIX hu2yp (U3 Oymaeu, nPo8oIOKU, NAACMUTUHA U OD.).

Honamue 00véma;, eounuyvl usmepenus o6véma. OO0BEM  NPAMOY20IbHO2O
napainenenuneoa, Kyoa.

PABOYAS [TPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

Hesn u3yuyeHusi yaeOHOro Kypca

AnreOpa sBIIIETCS OJHUM M3 OTOPHBIX KypCOB OCHOBHOHM IIKOJIBI: OHA 0OECIIeYMBACT
U3y4YEHUE JIPYTUX JUCUUIUIMH, KAK €CTECTBEHHOHAYYHOr0, TaK U T'YMAHMTAPHOI'O IIUKIIOB, €€
OCBOCHHE HEOOXOAMMO JJIsI TPOJOHKCHHSI 00pa30BaHUs UB MOBCEAHEBHOW JKU3HU. Pazputue y
00y4aroInXCsl HAYYHBIX MPEACTABICHUI O IPOUCXO0XKICHUN
U CYIIHOCTH anreOpanmdeckux aOCTpakiui, Croco0e OTpaKEHUsS MaTeMaTUYECKOW HAyKOM
SBIIGHUN W TPOLIECCOB B MPUPOAE M OOIIECTBE, POJIM MaTEMaTHYECKOIO0 MOJEIWPOBAHUS B
HAyYHOM TIO3HAHHWH M B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHSI
KayeCTB MBIIUICHHUS, HEOOXOAUMBIX IJIsl aJanTalid B COBPEMEHHOM IH(PPOBOM OOIIECTBE.
W3ydenne anreOpbl eCTECTBEHHBIM 00pa3oM oOeclieyrBacT pa3BUTHE YMEHHUs HaOIIOJATh,
CpPaBHHMBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHUYHOCTU MBIIIJICHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JCHCTBUS U BBIBOJBI, (POPMYITUPOBATH YTBEPKICHUS.
OcBoenne kypca anreOpsl 00ecredrnBaeT pa3BUTHE JOTHYECKOTO MBIIUICHUS O0yYaOlUXCs:
OHH MCTOJIB3YIOT IETyKTUBHBIC U WHIYKTUBHBIC PACCYKIEHHUs, 0000IICHIE U KOHKPETU3AIIMIO,
abctparupoBanue u anajoruto. OOyueHuwe anreOpe MpeArnojaraeT 3HAYUTENbHBIM 00BEM
CaMOCTOSITEIIbHON JICSITEIbHOCTH 00YyYaroUIuXcsi, MOATOMY CaMOCTOATENIbHOE pelIeHue 3aad
€CTECTBEHHBIM 00Pa30M SBIIAETCS peaau3alueil AeITeIbHOCTHOTO MPUHIUIA O0yYeHUS.

B crpykType mporpammbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIBI OCHOBHOE

MECTO 3aHMMAIOT COJAEPKATEIbHO-METOAUYECKHE JUHUU: «Yucima W BBIYHMCICHUSD;
«AnrebpandecKkue BhIpaXXEHU; « YpaBHEHUSI U HEPABEHCTBAY,
«Dyukuum». Kaxgas U3 3THX COAEPKATEIbHO-METOJUYECKUX JIMHUM pa3BUBAETCs Ha
NPOTSDKEHUH TPEX JIeT U3Y4YEHUsi Kypca, €CTECTBEHHBIM O00pa3oM TMepervieTasch |
B3aMMOJICHCTBYS C APYTUMU €T0 JIMHUAMHU. B X0/1e n3ydeHus kypca o0ydaronumcs IPUXOaUTCS
JIOTUYECKH PaCCYXKJaTh, MCIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIH S3bIK. B CBS3U ¢ 3THM
1e1ecO000pa3HO BKIIIOUUTH B MPOTpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, MPOHU3BIBAIOIINE BCE
OCHOBHBIE pa3felibl MaTeMaTHYECKOTO O00pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO
00y4JaIMMHUCS OCHOB YHHBEPCATHHOTO MATEMAaTUYECKOTO s3biKa. TakuM 0O0pa3oM, MOMKHO
YTBEPKIaTh, UTO COACPKATEIHLHONM CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa» sBISETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHHM «YHCna W BBIYUCIEHUS» CIY>KUT OCHOBOM ISl JAJIbHEHIIErO
W3YYCHHUS] MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS JIOTUYECKOTO MBIIIICHHS,
(GhOpMHUPOBAHUIO YMEHHUS TIOJI30BATHCS AITOPUTMAMH, a TAKKE MPUOOPETEHUIO TTPAKTUUECKHIX
HABBIKOB, HEOOXOIUMBIX ISl IOBCEAHEBHOW KM3HU. PazBuTHe MOHATHS O YHCIEe B OCHOBHOM
IIKOJIE CBSI3aHO C pAIMOHAIBHBIMA W UPPANUOHATIBHBIMH  YHCIaMHU, (OPMHPOBAHUEM
MPEACTABICHUI O JEHCTBUTEILHOM

yyclie. 3aBeplIEHUE OCBOEHHUS YHCIIOBOM JMHUM OTHECEHO K CTaplieMy 3BEHY OOILIero
o0OpazoBaHwUs.

Coneprxanue 1ByX anredpandeckux JUHUN — «AnredpandecKue BEIpaXXeHUs» U
«YpaBHEHUSI U  HEpPaBEHCTBa»  crnocoOcTByeT (OpMHUpPOBaHHMIO y  OOydaroluxcs
MaTeMaTHYECKOro amrapara, HeoOXOAMMOTo Ui peIIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3ajady. B ocHOBHOMN Imikoiey4deOHBI Marepuan
IPYNIUPYETCST BOKPYT palMOHAIBHBIX BBIpAKEHHH. Ajredpa JAEMOHCTPHPYET 3HAa4YCHUE
MaTeMaTHKHU KaK A3bIKa JJIS OCTPOCHMS MAaTEMAaTUYECKUX MOJEINel, OMUCAHUs MPOLECCOB U
SBJICHUI peasibHOro Mupa. B 3amaun oO0ydeHus anredpe BXOIAT TakxkKe AalbHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOJMMOro, B YAacTHOCTH, MJs OCBOEHHMsS Kypca
MHOpPMATUKU, U OBIAJCHUE HAaBbIKAMM ACJYKTUBHBIX paccyxaeHuil. IIpeoOpaszoBanue



CUMBOJBHBIX (OpPM BHOCHUT CBOM cHenu(UYECKUd BKIAJ B pPa3BUTHE BOOOPAKCHUSI,
CIIOCOOHOCTEH KMaTeMaTHUYECKOMY TBOPUYECTBY.

Copepxanrie  (QYHKIIMOHATHHO-TPAQUUSCKOW JIMHUU HAIEICHO Ha TOJydYeHHUe
MIKOJIbHUKAMHU 3HAHUW O QYHKIHUAX KaK BKHEUIICH MaTeMaTHYeCKONH MOJICIIH ISl OTIMCAHUSI U
UCCIICIOBaHHS Pa3HO-00pa3HBIX POIIECCOB U SIBJICHUH B IPUpOJIe U o0mecTBe. M3ydeHnue 3Toro
Marepuaia CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMEHHUS MCIIOJIb30BaTh Pa3IM4YHbIE
BBIPA3UTCIILHLIC CPCACTBA A3bIKAa MATCMATHUKU — CJIIOBECCHBIC, CUMBOJIMYECKHUC, Fpa(l)I/I‘IeCKI/IC,
BHOCHUT BKJIa/J B (bOpMI/IpOBaHI/IC HpeI[CTaBHeHI/Iﬁ 0 POJIM MAaTCMATUKH B PA3BUTHU LIUBUJIIN3AlIUN
U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo  yuebHOMy mmmaHy B /-9 Kimaccax  m3ydaeTcss — Y4eOHBIH  Kypce
«Anrebpa», KOTOPBI BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3JeNbl COJCpPKAHUS:
«Uucna W BBIYUCICHUN», «AJIreOpanuecKue BBIPAXKCHUM», «YPABHEHUS M HEPABEHCTBAY,
«DYHKIIW.
VY4eOHbIl TUIaH Ha W3ydeHHe anreOpbl B 7—9 Kjaccax OTBOJUT HE MEHee 3 y4eOHBIX
YacoB B HEEIIO B TEUCHHE KAXIOTO To/1a 00ydeHHsI, BCETO 3a TPH T'ojia 00Y4YEeHHUsI — HE MEHee
306 y4eOHBIX 4acoB.
Conep:xanue yueOHoro kypca (no ronam odydenns) 7 KJIACC

Yucna u eviuucnenus

PanuonaabHble yncia

JlpoOu OOBIKHOBEHHBIC W JICCSITHYHBIC, TIEPEX0] OT OJHON (OpPMBI 3amucu apoder K
Ipyroii. [lonsTHE pallMOHATIBHOTO YKCIIA, 3AIMCh, CPABHEHUE, YIIOPSAOYMBAHNUE PALIUOHAIBHBIX
yrcen. ApudMeTHUecKHe NEHCTBUS C palMOHANBHBIMU 4YHCIaMu. PemieHue 3amad U3
peabHOM MPaKTUKK Ha 4YacTH, Ha APOOHU.

CreneHn C HaTypaJIbHbIM MOKa3aTelIeM: onpezeeHue,

npeoOpa30BaHUEBBIPAKECHH HA OCHOBE ONPEAETEHUS, 3aHUCh OONBIINX

qHCell.

[IporieHTsl, 3amKch MPOIEHTOB B BUE IPOOU U JpOoOU B BUJE MPOIEHTOB. TpH
OCHOBHBI€ 33J]Ja4M Ha MPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEATbHOM MPAKTUKHU.

HpI/IMeHCHI/Ie IMPU3HAKOB ACIINMOCTH, Pa3JI0XKCHUC Ha
MHOXUTCIIMHATYpPaJIbHBIX YN CCII.
PeanbHbie 3aBUCUMOCTH, B TOM quCJIC npsamas u

O6paTHaHHPOHOpL[I/IOHaJIBHOCTI/I.

Anzedopauueckue svlparxcenus

[lepemeHnHbIe, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOoM. JlonmycTrMble 3HaueHus
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MeEXAY BeIMYMHAMU B BHAE (GOPMYIIBIL.
Brrancnenus mo popmynam.

[IpeobpazoBanrie OyKBEHHBIX BRIPAXKEHUMN, TOXKICCTBEHHO PABHBIC BBIPAYKESHUS, IPABHIIA
peoOpa3oBaHus CYMM U TIPOU3BEICHUH, TPaBHIIa PACKPBITHSI CKOOOK U TPUBEIECHUS MOTO0HBIX
claraeMbIX.

CBolicTBa CTENEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

Opnowrensl W MHorowieHbsl. CreneHb MHorowieHa. CloXeHHE, BBIYMTAHUE,
YMHOX€HHE MHOTOUJIeHOB. DOpMYIIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMbl UKBaApaT
pazHocTu. @opmylia pa3HOCTH KBaapaToB. Pa3inokeHrne MHOTOYJIEHOB HA MHOXHUTEIIH.

Ypasnuenus

VYpaBHeHHe, KOpeHb  YypaBHEHHs, IMpaBWia  NpeoOpa3oBaHUS  YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeitHOEe ypaBHEHHE C OJHON TMEPEMEHHOM, YUCIO0 KOPHEW JIMHEHHOrO YpaBHEHHS,
pelieHne JUHEHHBIX ypaBHeHMM. CocTaBlieHHE YpaBHEHMI 1O yCJIOBUIO 3aaauu. Pemenue
TEKCTOBBIX 33]1a4 C IOMOIIbIO YPABHEHUM.

Jluneuinoe ypaguenue c 08yms nepemermilzim u e2o epagpux’®. CucreMa JAByX JTHHEHHBIX



YpaBHEHMH C IBYMs NepeMEHHbIMU. PelieHne cucteM ypaBHEHMM CIOCOOOM IOJICTAHOBKU.
[Tpumeps! penieHust TEKCTOBBIX 337ay C MOMOIIBIO CUCTEM ypaBHEHHH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara toukn Ha npsmoil. Uucnossle IpoMexkyTKH. PaccrosHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsimoyronbHast cucrtema koopauHat, ocu OX u Oy. AGcuucca M opAMHATa TOYKH Ha
KoOpAnHaTHOHM miockocTu. Ilpumepsl rpadukoB, 3amaHHbIX (opMmyiaamu. UteHue rpadukoB
peanbHbIX 3aBUCUMOCTEM.

[Tonste ¢Gynkumu. ['paduk ¢ynkmum. CpoiictBa (yHkuumid. JIuHeliHas ¢yHKIus, €€
rpaduk. ['paduk ¢pynkiuu y = KX + b. I'paguueckoe pewenue nunetinvix ypasnenuiiu cucmem
JUHEUHbLX YDABHEHUL.

8 KJIACC

Yucna u evtuucinenusn

KBanparuslii kopeHb u3 uucna. Ilowamue o6 uppayuonanvrom uucne. /lecaimuunvle
npubaudIceHUs uppayuoraivrslx yucen. CBONCTBa apu(PMETUYECKUX KBAPATHBIX KOPHEH U MX
NpUMEHEHHE K MPeoO0pa30BaHHUIO YHCIIOBBIX BBIPAKEHUI M BBIUUCICHUSAM. /[eticmeumenbHule
yucaa.

Crenens ¢ 1eabIM noka3ateneM u e€ cpoiicTBa. CTaHaapTHast 3alMCh YUCIA.

Anzebpauueckue 6vlparxceHus

KBagparuplii TpExuseH; pa3joK€HHE KBaJIpaTHOrO TPEXWIEHA HAa MHOXHUTEIH.

Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO anreOpanueckoi IpoOwu.

CrnoxxeHue, BBIYMTAHHE, yYMHOXCHHE, JelleHue anreOpandeckux Apobel. ParmoHanabHbIC
BBIPOKEHHS U UX MTpeoOpa3oBaHHUeE.

Ypaenenus u nepagencmea

KBanpatHoe ypaBHeHue, popmyia KopHEl KBagpaTHOro ypaBHeHUs. Teopema Buema.
Pemenne ypaBHeHUH, CBOISIMIMXCS K JWHEHHBIM M KBaApaTHBIM. lIpocreiimue apobHO-
palroHaIbHBIC YPABHEHHUS.

I'paghuuecras unmepnpemayus ypasHenuii ¢ 08yMs NePeMeHHbIMU U CUCEM JTUHEUHbIX
ypaeueHuli ¢ 08yms nepemenHvimu. [IpuMepsl pelieHUuss CUCTEM HEJITWHEHWHBIX YPaBHEHUM C
JIBYyMsI [IEPEMEHHBIMHU.

Perrenue TekCTOBBIX 33124 aNreOpanvdecKuM CrocoOoM.

UucnoBble HEpaBEHCTBA M UX CBOWCTBAa. HepaBeHCTBO ¢ OIHOW TEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEilHbIE HEpaBEeHCTBA € OAHOM mnepeMeHHOW. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Dyukyuu

[Tonsitue ¢pynkuu. O61acTh ONpeaeIeHrs U MHOKECTBO 3HAUEHUN (YHKIIMH.

Crioco6b1 3a1anust PyHKIHIA.
I'padpux ¢pynkuuu. Urenue coiicTB ¢yHkuuu no e€ rpaduxy. [Ipumepsirpadukos
(GYHKIHH, OTpaXKaIOUINX pealbHbIC TIPOIIECCHI.

OyHkIUY, OIKCHIBAOIIUE npsMyr0 U OOpaTHYIO
POTIOPIIMOHATILHBIE v
3aBHCUMOCTH, UX Tpadmkn. Dykmm y = X2y = X3,y = x, Yy =k
I'paghuueckoe -

peuienue ypasHeHutl U cCUucmem ypasHeHul.

9 KJIACC

Yucna u eviuucnenusn
JlelicTBUTEIBLHBIE UM CJIA 15



ParnmoHanbHbIe YHCIa, UPPAYUOHATbHBIE YUCIA, KOHEYHbLE U OECKOHEeUHble 0eCAmUYHbLE
Opobu. Munodxcecmgo Oelicmeumenvublx duceli; OeticmeumenbHvle 4ucia KAk OecKoHeyHble
Odecsaimuunble Opobu. Bzaumno o00HO3HAUHOE coomeemcmeue MeNcOy MHONCECBEOM
OelicmeumenbHbIX yucesl U KOOPOUHAMHOU NPAMOII.

Cpasnerue oelicmeumenvHblx yucen, apugpmemuyeckue 0eticmsusi ¢ 0eucmeumenbHblMu
yucaamu.

N3mepenus, npudInKeHns, OleHKH

Pazmepsl  OOBEKTOB  OKpY’Karollero MHUpPA,  UIMTEIBHOCTH IIPOLIECCOB
BOKPY’KalOLIEM MHpE.

[TpubnnxEéHHOE 3HAUEHHE BEJIUYMHBI, TOYHOCTh MPUOIKeHUs. OKpyTIeHUEUHCerl.
IIpukuaka 1 OLICHKA pe3yJIbTaTOB BEIYMCICHUMN.

Ypasnuenus u nepasencmea

YpaBHeHus ¢ 0OJHOH NTepeMeHHOMH

JInneiinoe ypaBHeHue. PemieHne ypaBHeHul, CBOAsIIMXCA K JIMHEMHBIM. KBagpaTtHoe

ypaBHEeHHE. PelieHne ypaBHEHHH, CBOASILUXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. llpumepsi peuienus ypasHenuii mpemoveli U yemeeépmoucmeneHeu
DAa310d4CEHUEM HA MHOICUMETU.

Pemenue npoOHO-paliMOHaIbHBIX YpaBHEHUN. Perienne

TEKCTOBBIX 3ajlau anredpandeckuM MeTo1oM.CHcTeMbl

YPaBHEHUil

VYpaBHeHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. Pemenue cucreM IBYXIMHEHHBIX
YpaBHEHUH € JBYMs IepeMeHHbIMU. PeleHue cucreM ABYX ypaBHEHUM, OJHO U3 KOTOPBIX
JUHENHHOE, a Ipyroe — BTOPOi creneHu. I'paduueckas MHTEpIIpeTalus CUCTEMbl YPaBHEHUH C
JIByMsI [IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3a7a4 adredpanueckuM crocoooMm.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHENHBIX HEPABEHCTB C OJHOW INEPEMEHHOM. PelieHne CUCTEM JIMHEHHBIX
HEpaBEHCTB C OJIHOI mepeMmeHHO#. KBanpaTrHble HepaBeHCTBa. ['paduueckas HHTEpIIpeTaLUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

Dyukyuu

KBagparuunas ¢gynkuus, e€ rpaduk u coiicta. [lapabosna, KOOpIUHATHIBEPIITHMHBI
napaboJIbl, 0Ch CAMMETPHUU TapaloIbL.

I'papuxn yHKImi: y = kx, y = kx + b, y=
¥
y= x¥y= "-}J{C WX CBOMCTBA.

Yucnoevie nocnedosamenvHocmu

OmnpenesieHue ¥ coco0bl 3aJaHUSI YMCJIOBBIX M0CJIe10BATEIbHOCTEH

[lonsATHe  YMCIOBOM  IOCJIENOBAaTEIBHOCTH.  3aJaHUWE  IOCJIENOBATEIbHOCTH
peKyppeHTHOH GpopMyIoif u popmysoi N-ro wieHa.

Apupmernyeckas ¥ reoMeTpu4ecKasi IPOrpeccuu

Apudmernueckass U reomerpuueckas mnporpeccud. Dopmynel  N-ro  uieHa
apupMeTHUYECKOil 1 FTeOMETPUUECKOH MPOTrPECCHii, CyMMbI TIEPBBIX N YJICHOB.

H306padicenue unenos apugpmemuyeckoll u 2e0Mempuieckol npoepeccuti MmoyKamu Ha
KOOpOuHammuou niockocmu. JIlunetnsiil u s3xcnoneHyuanvHolil pocm. ClodxcHvle npoyenmeol.

PABOYAS [TPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUS».7-9 KIIACCbI

Ienn n3yyennst yauedOHOro Kypca

O6mume nemu u3ydeHust yueoHoro kypca «I'eomerpusi» npencrtasiaensl B [IOOITOOO.
OHM 3aKJTI0YAOTCS, TPEXKJIE BCErO B TOM, UYTO HAa YpOKaX I€OMETpUU OOYYaIOUIMICS YUUTCS



IIPOBOAMTH J0KA3aTEIIbHBIE PACCYKIEHUSA, CTPOUTD JIOTHYECKHAE YMO3AKIIOUCHHS, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUSA U CTPOUTH KOHTPIIPUMEPSHI K JIOKHBIM, IIPOBOJUTE PACCYKACHUS «OT
IPOTUBHOT0», OTIMYATh CBOMCTBA OT IPU3HAKOB, (OPMYIMPOBATH OOpaTHbIE yTBEpXKAeHUS. B
00y4eHHH YMEHHMIO pacCyXKJIaTh COCTOUT Ba)XXHOE BOCHHUTATEJIbHOE 3HAUYEHHUE H3YUYECHMS
TEOMETPHH, IPUCYIIIEE UMEHHO OTE€UYECTBEHHOM MaTEMaTUYECKOH ILKOJIE.

BTopoii nenbro n3ydeHns reOMETPUU SIBIISETCS UCIIOJIb30BaHNE €€ KAKUHCTPYMEHTA IIPU
pELICHNN KaK MaTEeMaTHYECKHUX, TaK M NPAKTHYECKUX 3a/lady, BCTPEUAIOLIUXCS B PEAbHOU
YKU3HU. DTOMY COOTBETCTBYET BTOPAs, BBIYMCIUTEIbHASAINHUS B U3yUYEHUU T€OMETPUH B ILIKOJIE.
JUis 3TOro y4yuTenro pPEeKOMEHIYeTCs MOoAOMpaTh 3alauyd IMPAaKTHYECKOro XapakTepa s
paccMaTpUBAaEMbIX TEM, YUUTbOOYUarOIIHUXCS CTPOMTh MAaTeMaTHYECKHE MOJENIN peallbHbIX
JKU3HEHHBIX CUTYallMil, NMPOBOAUTH BBIYUCICHUS U OLEHUBATH aJE€KBATHOCTH IIOJY4YEHHOIO
pesynbrara. KpaliHe BaXHO MNOAYEPKUBATH CBSA3M TIEOMETPUM C APYTMMH IIpEeIMETaMy,
MOTHUBUPOBATh  HCIOJB30BATh  OIpPEICIICHUS] TI'€OMETPUYECKUX (UTYp U  TIOHSTHH,
JIEMOHCTPUPOBATh IPUMEHEHHE ITOJIyY€HHBIX YMEHHH B (PU3UKE U TEXHUKE. DTU CBA3MHauboIee
APKO BUIHBI B TeMax «BeKkTopb», « TpUroOHOMETpUYECKUE COOTHOLIEHUSY,

«Meton koopauHa™» u «Teopema [Tudaropar.

MecTo y4yeGHOr0 Kypca B y4eOHOM IJIaHe

CormacHo  yueObHOMy TiaHy B /-9 Kiaccax  W3y4aeTrcss — y4eOHBIA  Kypc
«l"eomeTpus», KOTOpBII BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/elibl COJEPIKaHUSA:
«['eomerprueckue GUTYpHI U UX CBOMCTBaY, «VI3MepeHHe reOMETPUIECKUX BEIIMIMHY»,a TAKKe
«/lexkapToBBl -KOOpPAMHATBI Ha INIOCKOCTW», «BeKkTopsl», «JIBMKEHMSI IUIOCKOCTH» H
«IIpeobpazoBaHus OTOOUS.
VY4eOHblil M1aH npegycMaTpuBaeT U3ydeHUue reOMeTpUH Ha 0a30BOM YPOBHE, UCXOJIS U3
He MeHee 68 yueOHbIX 4acoB B y4eOHOM r'OJTy, BCETO 3a TPH T'0/1a O0yUIEeHHUs

— 1e meHee 204 gacos.

Conep:xanue yueoHoro kypca (no roanam odydennsi)7 KJIACC

HauanpHple MOHATHS TeOMCTpHU. Tqua, Impsamast, OTpE30K, JIy4d. VYron. Bugsl

yrioB. BepTukaneHble M CMexHbIE yribl. buccekrpuca yria. JIomaHas, MHOTOyTOJIbHUK.
[TapayienbHOCTB M MEPIIEHINKYJIIPHOCTD MPSIMBIX.

Cummempuunvie ¢hueypoi. OcHOBHbie c60UCMBA O0CEBOU CUMMEMPUU
CUMMETPHUU B OKPYKAIOIIIEM MUPE.

OcHosHble nocmpoerUs ¢ NOMOWbIO YUPKYILA U TUHEUKU.

Tpeyronasuuk. BpicoTa, Meamana, OuccekTpuca, UX cBoiicTBa. PaBHOOeIpeHHBIN U
PaBHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpeyrojapHUKa.

CBoiicTBa M mpHU3HAKH pPAaBHOOEIAPEHHOrO TpeyroipHuKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa 1 NPU3HAKU MapajuIeNbHbIX NpAMbIX. CyMMa YIVIOB TPEYIOJbHUKA.

8. Tpumeps

Breuinue yribl TpeyrojpHUKA.

[IpssmoyronbHblil TpeyroabHUK. CBONCTBO MEAMAHBI MPSMOYIOJIBHOTO TPEYTOJIbHHKA,
npoBeEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBAa MNPSMOYTOJBHBIX TPEYTrOJIbHUKOB.
[TpsMoyronbHbIA TpeyroabHUK ¢ yriaom B 30°.

HepaBeHcTBa B TEOMETPUM: HEPAGEHCME0 mpey20ibHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa 0 0oJjbleM yrie u OoJblIeld cTOpoHE TpeyrosbHuka. [leprneHaukymnsap u
HaAKJIOHHA.

T'eomempuueckoe mecmo mouex. bUccekTpuca yria U CEpeIUHHBINA NEPICHAUKYIIAP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOUEK.

OKpy’>KHOCTb W KpyI, XOpJa M JuaMeTp, UX CBOMCTBA. B3aumHOe pacrosiokeHue
OKPY’KHOCTH M NpsiMOH. KacaTenbHast ¥ CeKyILI{sy K OKPYKHOCTH. OKpYy)XKHOCTb, BIMCAHHAS B



yrou. Brincannas 1 onucaHHasi OKpy>KHOCTH TPEYTroJIbHHUKA.

8 KJIACC

YetpipéxyroapbHuku. [lapamienorpaMm, ero MpU3HaKK W CcBOWcTBAa. YacTHBIE Clydan
napajuieiorpaMmMoB (IIPsIMOYTOJIBHUK, pOMO, KBajpaT), UX MpU3HAaKu U cBoWcTBa. Tpamerms,
paBHOOOKas Tparelysi, e€ CBONCTBA U Mpu3HaKku. [IpsMoyrosbHas Tpameius.

Memoo yosoenusi meouanul. Llenmpanvnas cummempusi.

Teopema @aneca u meopema 0 nponopyuoHarvbhvlx ompeskax. CpeaHHE JIHUHUH
TPEYTroJbHUKA U TPANCHH. [lenmp macc mpeyeonvhuka.

Ilooobue mpeyeonbHukos, Koaghguyuenm nooodus. llpuznarxu nodoodus mpey2oibHUKOS.
[TpumeHeHue mog00us PU PEIICHUN MPAKTUISCKUX 3a/1a4.

CoiicTBa 1uIomaaeH reoMeTpuieckux Guryp. @opmybl s IOIAAUTPEYTOIBHUKA,
napajuieniorpamma, pom6ba u tpaneiun. OTHOILICHUE TUIOIIAACH MOT0OHBIX (HUTY.

Bhrunicienue miomanaeil TpeyroJbHUKOB U MHOTOYTOJIBHHKOB Ha KJeT4aToHOymare.

Teopema  Iludaropa. [Ipumenenue teopembl  [ludaropa  mpm

PELICHUUITPAKTHICCKUX 3a/1a4.

CuHyc, KOCUHYC, TaHT€HC OCTPOro yrIja MPSIMOYTOJbHOTO TPEyroJbHUKA.

OCHOBHOE TPUTOHOMETPUIECKOE TOKISCTBO. Tpuronomerpuueckue GyHkuu yrios B 30°, 45°
u 60°.

BrnucanHble U HEHTpaJIBHBIE YIVIBI, YTOJI MEXAY KacaTeJIbHOW U XOPAOH. YTJIbl MEXKIY
XOpJaMyd M CeKylUMMH. BrucaHHble M ONUCaHHbIE YETHIPEXYTOJIbHUKU. B3aumHoe
pacroyioxxeHue AByX OKpyxkHocten. Kacanme okpyxuocTeil. OOmue kacarenbHbIE K JABYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUYIECKOE
TOXAeCcTBO. DOPMYJIbI TPUBEICHUS.

Pemenune tpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemenune
NPaKTUYECKHX 3a/1a4 C UCIIOJIb30BaHUEM TE€OPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomsemcmeenHvIX d1eMEeHMO8.

Teopema o npoussederuy 0mpe3Kos xopo, meopemvl 0 NPOU3BEOeHUU OMPE3KOBCEKYUIUX,
meopema o Keaopame KacameibHoll.

BexTtop, mnimHa (MOIynb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOXKHO
HaIlpaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAIMH Ha
BEeKTOpaMHu. Pa3nokeHne BEeKTOpa Mo JABYM HEKOJUTHHEApHBIM BekTopaMm. KoopauHaThI BEKTOpAa.
CkansipHOE MTPOU3BEICHNE BEKTOPOB, IPIMEHEHHE [T HAXOXKACHUS JITHH U YTIIOB.

JlekapTOBbl KOOPJAWHATHI Ha IUIOCKOCTU. Ypaenenus npsamoil W OKPY>XHOCTH B
KOOpJIMHATAX, ITepeceueHre OKPYKHOCTEH 1 TPSAMBIX. METO KOOPAMHAT M €r0 IIPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTONBHUKH. J[7TMHA OKpYKHOCTH. ['pagycHas u paguaHHasMepa
yTia, BRIYUCIIEHUE JJIMH IYT OKpyx)HOocTel. [nomans kpyra, cekTopa, CerMeHTa.

Heudicenus  naockocmu U 6HympeHHue — cummempuu  Queyp  (d1emeHmapmvie
npeocmasnenus). Ilapannenvroiii neperoc. Ilosopom.

PABOYAS ITPOTPAMMA VUEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA» 7-9 KIIACCBI

Ienn n3yyenunst yuedOHOro Kypca

B coBpeMeHHOM WH(PPOBOM MHpPE BEPOATHOCTh W CTATUCTHKA TMPUOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHHS MPAKTUYECKHX NMPHIIOKEHUH, TaK U MX POJIU B
oOpa3zoBanuu. Kaxaplii 4eI0BEeK MOCTOSHHO NMPUHUMAET PEUICHUs Ha OCHOBE MMEIOIIMXCS Y
HETO0 JaHHBIX. A JJISL OGOCHOB&HHOFO MMPUHATHA PCHICHUSA B YCJIOBUAX HCAOCTATKA UJIN I/I36LITK3
uHpopManuu HEOOXOIUMO B TOM YHCIE xjo-gomo c(hOpMUPOBAHHOE BEPOSITHOCTHOE H



CTaTUCTHUYECKOE MbIIITIeHHE. IMEHHO T03TOMY OCTpO BCTaja HE00X0AUMOCTh c(hOPMUPOBATH Y
oOyuvaromuxcs, B ToM uucie oOywarommuxcs ¢ 3[IP, ¢QyHKIMOHANBbHYIO TI'PaMOTHOCTS,
BKJIIOYAIOILYI0 B ce0si B KaueCTBE HEOTHEMJIEMON COCTABIAIOLIEH YMEHUE BOCIPUHHMATH U
KPUTUYECKH aHATTU3UPOBATh HHPOPMALIUIO, TPEJICTABICHHYIO B Pa3JINYHBIX (POpPMax, TOHUMATD
BEPOATHOCTHBIN XapakTEp MHOTMX PEAJbHBIX IIPOLECCOB M 3aBHUCHUMOCTEW, IPOU3BOIUTH
[IPOCTEHIINE BEPOATHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMM IpUHIMIAMH cOopa,
aHalu3a U NPEACTaBICHUS JAHHBIX M3 pa3IM4HbIX cep KU3HU OOIeCTBa M IocyJapcTBa
nproOuraeT 00yJaromuxcs K 00IECTBEHHBIM HHTEPECaM.

B crpykTrype nporpammel yueOHOro kKypca «BeposSTHOCTH M CTaTHCTHKa» OCHOBHOM
LIKOJIBI BBIIEJICHBI CICAYIOLUIUE CONEPKATENBHO-METOJUYECKHUE JINHUU:

«lIpeacraBneHre MAaHHBIX W ONUcCAaTeNIbHas CTaTUCTUKa»; «BeposTHOCTBY»; «OJIeMEHTHI
KOMOUHATOpUKW»; «BBenenue B Teopuro rpagopy.

Copepxanue nuHun «lIpencraBieHne NaHHBIX U ONUCATENbHAs CTATUCTHKA» CITYKHUT
OCHOBOH 117151 (pOpMUPOBaHMS HABBIKOB pabOThl ¢ HH(pOpMALMEN: OT YTEHUS MUHTEPIPETaLuu
uH(pOpMaIlMK, TMPEACTABICHHOW B Ta0NWIax, Ha JauarpaMMax u Tpadukax 10 coOopa,
IPEJICTaBICHUs. M aHalu3a JaHHBIX C HCIIOJIB30BAHUEM CTAaTUCTHUYECKUX XaPAKTEPUCTHUK
CpeaHHMX M paccenBaHus. Paboras ¢ manuHeiMu, oOydwarommuecst ¢ 3[IP ywarcs cumThiBaTh M
MHTEPIIPETUPOBATh JIaHHBIC, BBIIBUraTb, APIYMEHTHUPOBAaTh M KPUTHKOBATH IPOCTEHIINE
THIOTE3bI, PasMBIIUIATh HaJX (AKTOpPaMH, BBI3BIBAIOIIUMH W3MEHYMBOCTh, W OLEHHBATH HMX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJIMUYHUHBI U ITPOLIECCHI.

NHTynTHBHOE MNpEACTaBIE€HHME O  CIy4YalHOW M3MEHUYMBOCTH, MCCIEJOBaHUE
3aKOHOMEPHOCTEH W TEHACHIMN CTaHOBUTCS MOTHBHUPYIOIIEH OCHOBOW I M3Yy4YCHUATECOPHUH
BepossTHOCTEeH. bosbioe 3HaueHue ans oOyuwaromuxcs ¢ 3IIP 3nech MMEIOT MpakTHYecKue
3a/1aHMS, B YACTHOCTHU ONBITHI C KJITACCUYECKUMH BEPOATHOCTHBIMUMOACIISIMM.

[ToHsATHE BEpOSITHOCTH BBOAUTCS KaK Mepa IpaBoo100us ciydaitHoro coositus. [lpu
n3yueHun Kypca oOydarommecs: ¢ 3[1P 3HakoMsTCS ¢ MpOCTEHITMMU METO/IaMU BBIYUCIICHUS
BEPOSITHOCTEN B CIIy4alHBIX DKCIIEPUMEHTAX CPABHOBO3MOKHBIMU JJIEMEHTAPHBIMU UCXOJIaMHU,
BEPOATHOCTHBIMU 3aKOHAMH, MO3BOJISIOLUIMMHU CTaBUTh U peliaTh Oosee CIoXHbIE 3a1adu. B
KypC BXOAST HAyaJbHBIE TPEICTABICHUS O CIy4YalHBIX BEIMYMHAX W HUX YHCIOBBIX
XapaKTEPUCTUKAX.

Taxxke B pamMKax 3TOro Kypca OCYIIECTBIsIeTCsl 3HaKOMCTBO oOywaromuxcs ¢ 3I1P ¢
MHOKECTBAMU W OCHOBHBIMH OIEpalUsIMU HaJ MHOXKECTBaMH, pacCMaTPHUBAIOTCS MPHUMEpPHI
IIPUMEHEHHUS [l PEIIEHUs 3a/1a4, a TAKXKE UCIOJIb30BaHuUs B IPYTMX MaTeMaTHYECKUX Kypcax
U Y4eOHBIX MTpeIMETax.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 kmaccax m3ywaercsi Kypc «BeposSTHOCTh M CTaTHCTHKA», B KOTOPBIMBXOIST
pasmensl:  «llpeacraBienue JaHHBIX U OINHUCaTeJbHas
CTaTHUCTHKAY;
«BeposaTHOCTEY»; «D1eMeHThl KOMOMHATOPUKNY; «BBeneHune B Teopuio rpaosy.
Ha usydenue manHoro kypca oTBOAUT 1 y4eOHBIH Yac B HENENIO0 B TEUCHHEKAKIOTrO
roga ooyuenwus, Bcero 102 yqeOHBIX aca.

Conep:xanue yueoHoro kypca (no roagam odydennsi)7 KJIACC

[IpencraBienne MaHHBIX B BHJAE TaONUIl, AWAarpaMM, rpaduxoB. 3amolHEeHUE
Ta0IHI], YTCHUE U TMIOCTPOCHHE JAMarpamMM (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYTOBBIX).UTeHHE
rpaduKOB peanbHBIX IMporeccoB. M3pneduenue wuHpOpMAMKM M3 JOUarpaMM H  TaOJIuI,
UCTIOJI30BaHUE U MHTEPIPETALINS JaHHBIX.

OmnwucarenpHas CTaTUCTHKA: CpeiHee apu(MeTHUeCKoe, MeinaHa, pa3Max, HaubosblIee
Y HaMEHbIIIee 3HaUSHHsI Ha00pa YHCIIOBBIX JaHHBIX. [IprMepsl cirydaifHONH N3MEHUYHUBOCTH.

Cryuauinsiil dsxcnepumenm (onvim) u ciyyaiinoe coovimue. Beposmnocms u wacmoma.
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Ponv manoeeposimmuvlx u npaxmuyecku O00CMOGepHbIX cobblmuil 6 npupodeu 6 odujecmee.
Monema u uepanvras kocms 6 meopuu 6eposamHuocmei’.

I'pagh, eepwuna, pebpo. Cmenenv epuunvl. Hucio pébep u cymmapnas cmenemv
sepuun. I[lpedcmasnenue o cesznocmu epaga. Llenu u yuxnol. Ilymu 6 epaghax. O6x00 epagha

(atinepos nymo). [Ipeocmasnenue 06 opuenmuposannom epage. Pewenue 3a0au ¢ nomowwro
epagos.

8 KJIACC

[IpencraBnenue naHHBIX B BUAE TaOIMII, 1UarpamMm, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXKECTBAa, MOJMHOXecTBO. Omepanuu HaJl MHOXECTBAMH:
o0beauHEeHUe, TMepeceueHue, pgomnoinHeHue. CBoiicTBa omepanuil HaJg MHOXKECTBAMU:
NEPEeMECTUTENIHOE, COYeTAaTeNbHOE, pacHpeAeNuTeNbHOe, BKIIOYEeHUs. Vcnonbp3oBaHue
rpaduueckoro npeacTaBieHUs MHOKECTB JJIsl ONMCAHUSIPEAbHBIX MPOIECCOB U SIBJICHUHN, PU
pelIeHNH 3a/1a4.

Usmepenue pacceusanus oanmwix. /Jucnepcusi u cmanoapmuoe OMKIOHEHUe

DnemMeHTapHble COOBITHS ciay4aiiHoro ombiTa. CiydvaiiHble coObiTHS. BepostHocTh
coObITUi. ONBITHI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapHbIMH COOBITUAMU. CiydaiHbIN BBIOOD.
CBsi3b MEXIy MaJOBEPOATHBIMH W MPAKTUYECKU TOCTOBEPHBIMU COOBITUSAMU B TPUPOJE,
00111eCTBE U HayKe.

lepeso. Csoticmeéa Oepegbes: eOUHCMEEHHOCMb NYMU, CYUeCmeosanue eucadel
BEPULUHDL, CBA3b MeHCOY YUCIOM Gepuiur u uuciom péoep. llpasuno ymuoxcenus. Pewenue
3a0a4 ¢ NOMOwbI0 2papos.

Ilpomusononoocnvie coovimus. [Juacpamma Oiinepa. ObveouneHue u nepeceyeHue
coovimuti. Hecoemecmmuvie cobvimusa. @opmyna crodxcenus eepoamuocmet. Ycnosnas
eeposimnocmoe.  Ilpasuno  ymmoowcenus.  Hesasucumvie  cobvimusa.  IIpeocmasnenue
aKcnepumenma 6 sude oepesa. Pewenue 3a0ay Ha HaxodcoeHue 6eposIMHOCMeEN ¢ NOMOWbIO
depesa CryuatiHo20 IKCnepumMenma,ouazpamm Jiepa.

9 KJIACC

[TpencraBieHne JaHHBIX B BUJE TaOJMIL, TUarpaMM, rpaukoB, HHTEpIpETalusJaHHbIX.
UreHue 1 mocTpoeHue Tabaull, Tuarpamm, rpaukoB 10 peaabHbIM JaHHbIM.IlepecTaHOBKH U
dakTopuan. CodeTaHus M YMCIO COUETaHMU. TpeyzorbHuk

Ilackans. Pemenue 3a1a4 ¢ UCNOIb30BaHUEM KOMOMHATOPHKHU.

I'eomempuueckas eeposimnocmo. Cnyuaiinvlil 6b100p MOYKU U3 Qu2ypbl HA NAOCKOCMU,
U3 ompesKa u u3 0y2u OKpyHCHOCMU.

Ucnpiranne. Ycnmex u Heymaya. Cepusi ucnblTaHuid g0 mnepBoro ycmexa. Cepus
ucnbITanuit bepuyu. BepositHocTr coObITHIA B cepuy ucnbiTaHui bepHym.

CrydaiiHas BEJIMYMHA U PacIpeesIeHHe BEpOsITHOCTEN. MaTreMaTnyeckoe 0KHIaHuE U
mucnepcus. [Ipumepbl MaTeMaTUYECKOTO 0XKMJIAHUS KaK TEOPETHUYECKOr0 CPETHEr0 3HAYCHHS
BEJIMYMHBI. MaTeMaTUUECKOE 0)KMIaHUE U AUCTIEPCUS CITy4YallHOMBEINYUHBI «IHUCIIO YCIIEXOB B
CepHUH UCIBITAaHUN bepHymum».

[Tonatue o 3akoHe OoybIIMX uucelsl. V3MepeHHe BEpOSTHOCTEH C MOMOIIbIO YacTOT.
Ponp 1 3HaueHNe 3aK0HA OOJIBIIUX YHCEI B IPUPOIE M OOIIECCTRE.

IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHBIC MATEPHAJIbI

[IpoBeneHue OIEHKH IOCTHXKEHUH IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOCHHS yU4eOHOTO
npeaMera MpoBOAUTCS B (popMe TeKyIlero u pyOeKHOro KOHTPOJIS B BUIE: KOHTPOJIbHbBIE
paboThl, caMOCTOSITeNbHBIE pabOTHI, 3a4eTbl, MAaTeMaTHYECKUE IUKTAHTHI, MPAKTUUYECKUE
paboThl, TUCBMEHHBIN OTBET 110 MHIMBUAYAIBHBIM KapTOUKaM-3aaHUsAM, TECTUPOBAHUE.

Hnst oObyqaromuxcst ¢ 3I1P Bo3MOXXHO n3MeHeHHe (GOpMYITHUPOBKHU 33aHUI Ha
«TIOIIATOBYIO», AaJanTallio MpeuiaraeMoro oOydaromeMycs TECTOBOTO (KOHTPOJIbHO-
OLIEHOYHOI'0) MaTepuaya: UCIOJIb30BaHUE YCTHMKX M NMUCbMEHHBIX MHCTPYKLUH, ynpouieHue



JUIMHHBIX CJIOXHBIX (OPMYJIUPOBOK MHCTPYKLUH, pelIeHHEe ¢ OMOpOi Ha alropuT™, oOpasell,
UCTIOJIb30BaHUE CIIPABOYHOM MH(pOpMAIIHH.

5 ka
ace

MareMaTuka

KonTponbnas padota Ne 1. Tema. HarypanbHble uucina.

Kontponbnas padora Ne 2. Tema. JlelicTBHS ¢ HATYpaJIbHBIMH YHCTIAMHU.

Kontponbnas padota Ne 3. Tema. Mcrions30BaHne CBOMCTB ACUCTBUIN MTPUBBIYUCICHHUSIX.
KonTpomnbnas padora Ne 4. Tema. YTIIbI © MHOTOYTOJIbHUKH.

Kontposbnas padora Ne 5. Tema. JlenumocTs yucernt.

KonrtponsHas padora Ne 6. Tema. OGbikHOBeHHBIE Ipodu. KoHTpoIbHAs

pabora Ne 7. Tema. CroxeHue U BeiuuTanue apooeid. KonrponpHas

pabota Ne 8. Tema. YMHOXKEHHE U JieieHUE JpoOeit.

KonTponbnas padora Ne 9. Tema. [lecstuunbie apodu. CpaBHEHUE A€CATUYHBIXIPOOEH.
KonTponbnas padota Nel0. JlelictBus ¢ gecatnyabiMu qpoosimu. KoHTponabHas

pabora Ne 11. Tema. toroBast KOHTpoJibHas paboTa.

6 kiace

KonTponbnas padota Nel. Tema. JlenumMocTs HaTypaJIbHBIX YHCET.

KonTponbnas padora No2. Tema. OObikHOBeHHas: ApoOb. OCHOBHOE CBOMCTBOAPOOH.
KonTponbnas padora Ne3. Tema. OtHomenue. [Iponoprus.

KonTponbnas padota Ne4. Tema. [IpouenT.

KonTponbnas padora Ne5. Tema. YerbipexyroabHuk. @opmMyiibl nepuMerpa u

jiomaau npsaMoyrojbHUKa.

KonTponbhas padora Ne6. Tema. [lonoxxkurenbHble U OTpULIATENbHBIE YHCIA.

CpaBHeHI/Ie IMOJIOKHUTCIIBHBIX U OTPULATCIIBHBIX YU CCII.

KOHTpOJ’ILHaH pa60Ta Ne7. Tema. ClnokeHHE U BBIYMTAHHUE ITOJOXKUTEIbHBIX U

OTpULATCIIBHBIX YHUCCII.

KontponbHas pabota Ne8. Tema. YMHOXKEHUE U JETEHUE TMOJIOXKUTETBHBIX U

OTpULATCIIBHBIX YHUCCII.

KonrponsHast ~ pabora  Ne9. Tema. IlpsmoyrosbHas cucremMa
KOOpJUHAT.

JnarpaMmsl.

7 xa
ace

KonTtponsHas pabora Nel0. Tema. IToroast KOHTpoJibHas paboTa.

Auredpa

KoHnTponbHas pabota Nel. Tema. Apudmernueckue JEUCTBUS
CpallMOHAIbHBIMU YUCJIAMHU.

KontponbHast pabora Ne2. Tema. CteneHb ¢ HaTypaJlbHbIM IIOKa3aTeJIeM.

KontponbHas pabora Ne3. Tema. BykBeHHble BbIpakeHUsI.

Kontponbras padora Ne4. Tema. MHOTOUIIEHBI.

Kontponsnas padora Ne5. Tema. @opMyIibl COKpAILIEHHOTO YMHOXKEHHUSI.

Kontponbnas padota Ne6. Tema. JIuneliHoe ypaBHEHHE C OJHOM MEPEMEHHOM.

Konrtponsnas padora Ne7. Tema. Cucrembl IMHEHHBIX ypaBHEHUH.

Kontponbnas padora Ne 8. Tema. KoopaunaTsr u rpaduku.
Kontponbnas padora Ne 9. Tema. [lonsitue pynkiuu. JInaeitHas GyHKINS.
Kontponsnas padora Nel0. Tema. toroBast KOHTposibHasi paboTa.

8 kiace

KOpPEHB.

Konrponsnas padora Nel. Tema. KBanparusiii kopeHb. ApudmMeTnuecKuiikBaapaTHbIH
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Kontposnbnas pabora  Ne2. Tema. Crenens C  LEIbIM

MoKa3aTeJIeM.
CranmapTHBIA B YHCTIA.
KonrponsHast ~ pabora Ne3d. Tema. AnreOpanyeckas JpOoOb.
CokpareHuerpooei.

KonTponbnas padota Ne4. Tema. [leficTBus ¢ anreOpandecKuMu APOOSIMH.
Kontponbnas padora Ne5. Tema. KBaapaTHbie ypaBHEHHS.

Kontponbnast pabora Ne6. Tema. YpaBHEHHUs, CBOASIIMECS K KBaJPATHBIM.

TexcToBrie 3aaa4u, CBOAAIIUCCA K KBaAPpaTHBIM.

Kontponbnas padora Ne7. Tema. CucteMbl ypaBHCHH.

Kontponbnas padota Ne§. Tema. UnciioBble HEpaBEHCTBA U UX CBOMCTBA.
KonrtponsHas padora Ne9. Tema. CucreMbl HEpaBEHCTB C OJHOM MEPEMEHHOM.
Kontponbnas padora Ne 10. Tema. @ukiuu. 4ucioBbie PyHKITUN.
KonTponbnas padota Nel 1. Tema. UToroBast KoHTpoJIbHAS padoTa.

9 kmace

7 xka
acc

KonTponbnas padora Nel. Tema. Uucna u Boruncnenusi. KourposnpHas

pabota Ne2. Tema. YpaBHeHus ¢ ogHoi nepemenHoil. KontponsHas pabota

Ne3. Tema. [IpoGHO-panirioHanbHbIE YpaBHEHHUSI.

Kontponbaast padora Ne4. Tema. Cuctembl ypaBHEHH C JBYyMsSI IE€PEMEHHBIMH.
Kontponbhas pabora Ne5. Tema. JluneliHble HepaBeHCTBa C OJHOW IEPEMEHHOM.
KonTponbnas padota Ne6. Tema. KBagpaTHbie HepaBeHCTBa.

KonTponbnas padora Ne 7. Tema. KBagpatnunas QyHKIHS 1 €€ CBOHCTBA.
KonTponbnas padota Ne 8. Tema. Apudmernueckas nmporpeccusi.

KonTponbnas padora Ne 9. ['eomerpuueckas nporpeccusi. KontposbHas

pabota Nel0. Tema. iToroBast KOHTpOJIbHAs paboTa.

I'eomerpus

KoHnTponbHas pabora Nel. Tema. OcHOBHbIE  TI'eOMETPUYECKUE
CBOMCTBANpOCTeHINX HUTYD.

KontponbHas pabora Ne2. Tema. CMeXHbIE U BEPTUKAIbHBIE YTIIbI.

KonTponbnas padora Ne3. Tema. [IpuzHaku paBeHCTBa TPEyTrOJIbHUKOB.

KontponbHast pabora Ned. Tema. PaBHOOeApeHHBIHN TPEYTOIbHHUK.

Kontponbras padota Ne5. Tema. [TapamiensHbie psiMbie.

Konrtponsnas padora Ne6. Tema. CymMMa yriioB TpeyrobHHUKA.

KonTponbnas padota Ne 7. Tema. OKpy>KHOCTb U KpYT.

KonrtponbHas pabora Ne6. Tema. iToroBast KoHTposbHas pabora.

8 kiace

KontponbHas pabora Nel. Tema. YUeTbIpeXyroabHHUKH.

Kontponsnas padota Ne2. Tema. Cpenusist nunust TpeyroibHuka. CpeaHssiTnHAS

Tparnemuu.

Kontponbnas padota Ne3. Tema. [Imomans TpeyronpHuKa, apamuieaorpamma.
KonTponbnas padota Ne4. Tema. [Tnomaap mogo6HbIx Guryp.

KonTponbnas padora Ne5. Tema. Teopema I[Tudaropa. KonrponabHas

pabota Ne6. Tema. Yrisl B okpyxkHocTH. KoHTponbHast pabora Ne7. Tema.
Hroroas koHTpoabHAs paboTa

9 knace

Kontponbnas padora Nel. Tema. Permenue TpeyroasHUKOB.
Kontponbras padora No2. Tema. [Tnmomranu TpeyroasHuKa, 4€THIPEXyTOIbHUKA.
KonrtponbHas padora Ne3. Tema. BekTopsbl.



Kontponbras padota Ne4. Tema. [lekapToBbI KOOPUHATHI HA TNTIOCKOCTH.
KonrtponsHas padora Ne5. Tema. [IpaBuiibHbIe MHOTOYTOJIBHHUKH.
Kontponbnas padota Ne6. Tema. [Tnmomans kpyra u ero yacreir. KontposnbHas
pabora Ne7. Tema. UToroBast KOHTpOIbHAsS padoTa.

BCPOHTHOCTL H CTATUCTHKA

7 ka
acc
KonTponbnas padora Nel. Tema. [IpeacraBnenue n1aHHBIX.
Kontponbnas padota Ne2. Tema. OnucarenbHasi CTATHCTHKA.
KonTponbnas padota Ne 3. Tema. CiryqaitHast U3SMEHYUBOCTb.
Kontponbnas pabora Ne 4. Tema. BepoATHOCT, M YacToTa CIIy4ailHOTOCOOBITHSI.
8 kmace

KonTponbnas padota Ne 1. Tema. MHoxecTBa.
KonTponbnas pabota No2. Tema. BeposiTHOCTb Cily4aifHOrO COOBITHS.
KonTponbnas padorta Ne 3. Tema. CinyuaiiHbie COOBITHSL.

9 kaace
Kontponbnas padota Ne 1. Tema. DiieMeHThl KOMOMHATOPUKH.
KonTponbnas padota Ne 2. Tema. McnipiTanusi.
KontponsHast padora Ne 3. Tema. Cnyvaiinasi BelIU4IHnHA.

[INIAHMPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O [IPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUM

JIMYHOCTHBIE PE3VJIBTATDI:

MOTHBAIMS K OOy4YeHHI0O MaTeMaTHKe U [eJCHANPaBICHHON TO3HaBaTeIbHON
JIEATEIIbHOCTH;

MOBBIILICEHUE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpPE3 IPAKTUUYECKYIO AEATEIbHOCTD,
TPEOYIONIYI0O MAaTEMAaTHYECKUX 3HAHUU, B TOM YHCIIE YMEHUE YUUTHCS Y APYTHUX JIIOJICH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallHio, ObITh TOTOBBIM JIEHCTBOBATh B
OTCYTCTBHE I'apaHTHUH yCIIEXA;

crocobHocTh oOydaromuxcst ¢ 3[IP x oco3HaHuio cBOMX OEhUIIUTOB M MPOSBICHHE
CTPEMJICHHUS K UX MPEOJO0JICHHIO;

CIOCOOHOCTH K CAMOPA3BUTHUIO, YMEHUE CTaBUTh JJOCTUKUMBIE IIeITH;

YyMEHHE pa3inyaTh Y4yeOHbIE CHUTyallil, B KOTOPHIX MOKHO JI€HCTBOBATH
CaMOCTOSITENIbHO, U CUTYaIl|H, TIe CIeAyeT BOCIOIh30BaThCS CIPABOYHOMMH(GOpPMAITUEH W
JPYTUMU BCIIOMOTaTEJIbHBIMU CPEACTBAMM;

CIOCOOHOCTH MEPEHOCUTH MOTYyUYEHHBIE B X07I¢ 00yUeHUS 3HAHUS B aKTyJIbHYIO
CUTYyaluto (U PEIIeHUH )KUTEHCKUX 3aa4, TPEOYIOINX MaTeMaTUYECKUX 3HAHUH );
CITOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHUAX M TPABWIIAX MPOBEICHUS
MIPOMEXKYTOYHON U UTOTOBOM aTTECTALNY;
OBJIaJIeHHE€ OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

Ognaodenue ynusepcanbHbIMu yueOHbIMU NOZHABAMENbHBIMU OCHUCIGUAMU:
yCTaHaBIIMBATh NPUYNHHO-CJICICTBEHHbIC CBSI3H B Xofe
YCBOCHMSAMATEMAaTHYECKOTO MaTeprana;
BBIBIATH NEPHUINT JaHHBIX, HEOOXOAMMBIX ISl PEHICHUs MOCTaBICHHOW3a auH;
C MOMOIIIBIO YUUTEIIS BEIOMPATH CIIOCO0 peIIeHUs] MaTeMaTUuYecKO# 3a1a4k(CpaBHUBATh
BO3MOJKHBIC BAPHAHTHI PEIICHN);
OpUMEHSATH U IpeoOpa3oBHIBATH 3HaKK U CHMBOJIBI B XOJ€
pelIeHnsIMaTeEMaTUIECKHAFaIad;



YCTaHABIMBATh HCKOMOE U JAHHOE IPU PEIICHUU MaTEMAaTUYECKOM 3a/1a4u; TOHUMATh
Y MHTEPIPETUPOBATh MH(GOPMALIUIO PA3IMYHBIX BUAOB U (HopM
MIPE/ICTABIICHHUS;
WUTIOCTPUPOBATH pelIaeMble 3a7aun rpadudeckuMu cxeMaMu; 3¢ HEeKTUBHO
3alIOMUHATh U CUCTEMAaTU3HPOBATh HH(OPMAIIHIO.
MOHUMATh M HCIOJb30BaTh MAaTEeMAaTUYECKHUE CpPEJICTBA HAIJSIAHOCTH (Trpadukw,
JUarpaMMbl, TaOIUIIBI, CXEMBI U JIp.) JAJIS WLTIOCTPAINH, UHTEPIPETAIINH, apTyMEHTAIINH.

Ognadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCIICIEGUAMU:

OpPraHU30BBIBAaTh y4eOHOE COTPYTHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh CYYUTEIEM U
CBEPCTHHKAMH B IIPOLIECCE PEIICHUs 3a1ay;

B3alMO/JICIICTBOBATh U HAXOAUTH O0IIME CIOCOOBI padOThI; paboTaTh B rPpyIIIE: HAXOIUTh
olmiee pelleHne M paspeuiarb KOHQUIMKTBI Ha OCHOBE COIVIACOBaHMSA MNO3MLIMH M ydéTra
MHTEPECOB; CIIyIIaTh NapTHEPA; GOPMYITHPOBATE, APIYMEHTUPOBATHH OTCTAMBATh CBOE MHEHHE;

IIPOrHO3UPOBATh BO3HUKHOBEHUE KOH(MIMKTOB IPU HAJIMYUU Pa3HBIX TOUEK3PEHUS U
paspemarb KOHQJIMKTHI HA OCHOBE yU€Ta MHTEPECOB U MO3UINI BCEX YUaCTHHKOB;

apryMEHTHPOBATh CBOIO MO3ULHUI0 U KOOPAMHUPOBATH €€ C MO3ULUAMM NapTHEPOB B
COTPYAHHUYECTBE MPU BBIPAOOTKE OOLIETO PEIICHHUSI B COBMECTHOU JEATEIbHOCTH;

BBIOJIHATh CBOKO 4YacThb pabOThl, JOCTUIaTh KauyeCTBEHHOIO pe3yjbTara M
KOOPJMHUPOBATh CBOU AECUCTBUSA C APYTUMHU WIEHAMH KOMAaH/IbI;

OLIEHHMBATh KAaYECTBO CBOETO BKJIa/la B OOIIMUNA IPOIYKT.

Osnadenue ynugepcanpbHblMu y4eOHbIMU PECYIAMUCHHIMU OCUCMEUAMU:

CTaBUTh LI€JM, BBIOMpaTb M CO3/aBaTh AJITOPUTMBI JUIS PpEHICHUs Y4eOHBIX
MaTeMaTUYECKUX MpoOem;

IUIAHUPOBAThb M OCYILECTBIATH JCSATEIBHOCTb, HAIIPABICHHYK0 Ha DEIICHUE 3a]ad
HCCJIEI0BATENILCKOTO XapaKTepa.

dopmynMpoBaTh M yAEp)KHMBaTh yueOHyK  3ajgady, COCTaBIATh IUIaH U
IMOCJICIOBATEILHOCTE ICHCTBUMT;

OCYWIECTBIATh KOHTPOJIb IO 0Opa3lly W BHOCUTH HEOOXOJUMbIE KOPPEKTHUBBI;

KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT YUYCOHOW MaTEeMaTHYECKON
JESTEIILHOCTH;

aJIeKBaTHO OLICHMBATh MPABUJILHOCTh WJIM OIIMOOYHOCTD BHIMIOJIHEHUS yueOHOI3a1auH,
e€ 00BbEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ PELICHMUS;

cliM4ath crnoco0 JeMcTBHS W €ro pe3yibTaT C 33JaHHBIM STaJOHOM C IEJIbI0
0oOHapy»eHHs OTKJIOHEHUH U OTJIMYUH OT 3TaJIOHA.

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH pEIIeHUH y4eOHOH 3a1a4H;

MOHUMAaTh MPUYHMHBI, MO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTar
NeSITeIbHOCTH, ONPEAEIATh MO3UTUBHbBIE U3MEHEHHS U HaIllpaBJIeHUs, TpeOyIoe aIbHeei
paboThI;

PEryaupoBaTh ClOCO0 BBIPAXKEHUS IMOIIHH.

IMPEAMETHBIE PE3YJIBTATbBI

Pesynbpratel ocBoeHus yueOHoro mpenmera «MartemaTtuka (BKIo4as —anreopy,
TEeOMETPHUIO, BEPOSTHOCTh W CTATUCTHKY)», paclpeleleHHble TI0 TroaaM oOyueHwus,
bopMyNIUpYIOTCST 1O NPUHLHUIY J00aBIIEHUST HOBBIX pPE3YJbTAaTOB OT ToAa K TOAY, YyXKe
HAa3BaHHBIE B IPEABIAYIINX I0/1axX MO3ULUH, KaK IPABUJIIO, IOCIIOBHO HE IOBTOPSIIOTCH,

HO  YYUTBIBAIOTCS (pe3yabTaThl OYEpPEeHOTO  roja IO YMOJIYaHHIO
BKJIIOYAIOTPE3YIbTAThl IPEABIAYIIHX JIET).

TIJIAHUPYEMBIE [TPEJIMETHBIE PE3VJIbTAThI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «MATEMATUKA» (ITO TOAAM OBYUEHN )
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OcBoenne yueOHOro Kypca «MaremaTnka» B 5—6 KiaccaX OCHOBHOM IIKOJBI JOJKHO
o0ecrieynBaTh JOCTHKEHUE CIETYIONUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

5 KJIACC

Yucna u evrtuucnenusn
OpueHTHPOBATHCS B MOHATHAX M OTIEPUPOBATH Ha 6a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HATYpaJIbHBIMH YHCIIAaMH, OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU.

CpaBHUBATH U YIIOPSIOYMBATH HATYpPATbHBIC YUCIIA, CPABHUBAThH B MPOCTCUIITUXCITydasx
OOBIKHOBEHHBIE IPOOH, IECATUYHBIE TPOOH.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMUCIIOBOM) MPSMON C COOTBETCTBYIOLIUM €l
YHUCIIOM 1 N300pakaTh HaTypaibHbIE YHCIIa TOYKaMU Ha KOOPIUHATHON (UHCIOBOMN )IPSIMON.

BeimonHsaTs apudMeTndecKue IeHCTBUS ¢ HATYypaTbHBIMU YHUCIAMH, C OOBIKHOBEHHBIMH
IpOOsIMU B MPOCTEUIINX CITydasiX.

BhITIONTHATE TPOBEPKY, NPUKUIKY pPE3yJIbTaTa BBIYHCICHUH.

OxpyrisaTh HaTypajibHbIC YHCHA.

Pewenue mexcmogwlx 3a0au

Pemate  TekcToBBIe 3amaun  apuU(PMETUYECKUM CIIOCOOOM H € IOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BCeX BO3MOXKHBIX BapUAHTOB (MPU HEOOXOAMMOCTH C
HAIPAaBJISAIONIEH TOMOIIIBIO).

Pemarp 3amauu, comepikaique 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYHMHBI: CKOPOCTH,
BpeMsi, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh (NP HEOOXOJUMOCTH CHUCIIOJIb30BAHUEM
CIIpaBOYHOM MH(OpMaIum).

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMBI, TAOIUIIBI, 0003HAYCHUS IIPH PEIICHUH 33]1a4.

[Tosb30BaTbCcsl OCHOBHBIMHU €IMHHUIIAMUA HW3MEPEHHS: IICHBI, MAacChl; PacCTOSHUS,
BPEMEHH, CKOPOCTH; BBIPAXKATh OJIHU €UHUIIBI BETUYHUHBI Yepe3 apyrue (Mpu HeoOXOAUMOCTH
C OTIOPOI Ha CIIPAaBOYHYIO MH(OPMAITHIO).

W3Bnekars mHbOpMaIuio, MpeaCcTaBICHHYI0 B Ta0iuile, Ha CTOJOYATON Auarpamme,
WHTEPIPETUPOBATH MTPEICTABICHHBIC JAHHBIE, HCTIOIh30BaTh TJAHHBIC MPUPCIICHUH 3a/1a4.

Haznaonan ceomempus

[Tosb30BaThCsT TEOMETPUYCCKHMH TOHSATHSAMH: TOYKA, MpsSMas, OTPE30K, JIyd,yTroJl,

MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoANTE MpUMeEpPHl OOBEKTOB OKPYIKAIOIIEr0 MHpa, UMEHIuX (HopMy H3yUEHHBIX
FEOMETPUUECKUX PUTyp.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPU HEOOXOAMMOCTH 110 BU3YaJIbHON OIOpE, CBA3aHHYIO
C yIJlaMu: BepIlMHA, CTOPOHA; C MHOTOYT'OJIbHUKAMU: YIOJl, BEpIIMHA, CTOPOHA, IMaroHaib; C
OKPYXHOCTBIO: painyC, TUaMETp, LIEHTP.

N300paxaTh M3ydeHHbIE TeOMeTpUuecKhe (GUIypbl Ha HEJITMHOBAHHOW M KJIETYaTON
OyMare ¢ TOMOIIbIO ITUPKYJIS ¥ TUHEHKH (T10CJIe COBMECTHOT'O aHalIN3a).

HaxoauThs IauHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHHEM C MOMOUIBIO JHMHEHUKH,
CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPY>KHOCTb 3a/laHHOTO pajuyca.

Hcnonb3oBaTh CBOICTBAa CTOPOH M YIJIOB MpPSAMOYTrOJbHUKA, KBajpara i UX
IIOCTPOEHHS, BBIUNCIICHUS IIJIOLAAN U IEPUMETpA.

BoruncnsaTe nepuMeTp M IIIOMAAs KBaapaTa, NpsSIMOYTrojibHUKa, PUTyp, COCTaBICHHBIX
U3 IPSIMOYTOJIbHUKOB, B TOM 4yHciie pUryp, n300pakEHHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaThcs OCHOBHBIMH METPUUYECKUMU €IMHUIIAMU W3MEPEHUS UIMHBI, TJIOMIAIHN;
BbIp@XKaTh OJHU EIMHUIIBI BEJIMYMHBI yepe3 JApyrue (Ipu HEoOXOJUMOCTH C OMOpOM Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

Pacnio3naBath mapasienenunesn, KyO, HCIOIb30BaTh TEPMUHOIOTHIO: BEPIIMHA, PeOpO
rpaHb, U3MEPEHNUS; HAXOIUTh U3MEPEHUs TapajlieNienunesa, Kyoa.

Boraucnare 00bEM Ky0Oa, mapasuienenumnesna no 3aJlaHHbIM U3MEpeHHUsM (C Omopoil Ha
AITOPUTM YUEOHBIX JCHCTBHUI), IOJB30BATHCS €AMHUIIAMU U3MEPEHHs 00BEMA.

Pematp HecoxHbIE 3a1a4l HA U3MEPEHUE FEOMETPUUECKHUX BEJIMYMH B MPAKTUUECKUX
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cUTyanusx (mpyu HeOOXOAMMOCTH C BU3YyaIbHOU OMIOPOHA).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHpOBAaTbCS B HOHATUSAX M ONEpUPOBaTh Ha 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C Pa3JIMYHBIMU BUIAMU YHCEI M CIIOCOOAMHU MX 3alHCH, MEPEXOIUTh (€CIH 3TO
BO3MOYHO) OT OJTHOM (hOpMBI 3aIIMCH YHUCIA K JPYTOH.

CpaBHMBATh M yHOPSIOYUBATh LiENble 4KcIa, OOBIKHOBEHHBIE M JIECATUYHBIE POOH,
CPaBHUBATH YUCJIA OJJHOTO U PAa3HBIX 3HAKOB.

BeimonHate apudmernyeckue AEHCTBUS C HATypaJbHBIMH U LEJIBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JACCATUYHBIMU APOOSMH, MOJOKUTEIHHBIMU U OTPUIIATEIbHBIMUA YHCIAMHU.

BbluMcnATe 3HAYEHUs YHCIIOBBIX BBIPAXKCHWM, BBIIOJIHATH IPUKUIKY M OLIEHKY
pe3yJsibTaTa BBIUMCIICHUN; BBIIOJHATH IPEOOPAa30BAHUS YHUCIIOBBIX BBIPAKEHUII Ha OCHOBE
CBOMCTB apu(hMETHUUCCKHUX JICHCTBHM.

CoOoTHOCUTH TOYKY Ha KOOPJIMHATHOW NPAMOI C COOTBETCTBYIOUIMM €W YHCIOM U
n300pakaTh yKcia TOUKaMU Ha KOOPIUHATHONW MPAMOM, HAX0IUTh MOJTyJIb YUCIIA.

COOTHOCHUTh TOYKHU B HpﬂMOYI‘OJH)HOI\/JI CUCTECMEC KOOpAWHAT C KOOpAHMHATaMH

9TOU TOYKHU.
OKpyrisTh 1eIble YHucia U JecsITHUHbIe ApoOu (110 o0pasily), HaXOAUTh MPUOIMKEHUS
qucell.

Yucnoevie u Oykeennble 6bIpasiceHUs

OpueHTHpOBaTbCS B MHOHATUSAX M ONEpUPOBaTh Ha 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3aIIMChIO CTETIEHU YMCIIA, HAXOIUTh KBAapaT U KyO YUCIIa, BEIYUCIISTH 3HAUEHUS
IIPOCTEHMIINX YNCIOBBIX BBIPAKEHUH, COAEPIKALMX CTEIIEHU.

[Tonb30BaTbes MpU3HAKaMU JIEIMMOCTH (TP HEOOXOAMMOCTH C ONOPOH HAAITOPUTM
IpaBuia), pacKiaJAbIBaTh HaTypalbHbIE UMCIIAa HA IPOCThIE MHOKUTEIH.

Ilonv3z06amubcs macuimabom, COCTaBIATh IPOHMOPLIMU U OTHOLICHHUS.

Wcnonb3oBate OykBbl A1 OOO3HAUEHMs YHCEN MpPU 3allUCH  MaTeMaTUYECKUX
BBIPQKEHUI, HAXOIUTh 3HAYCHHMs OYKBEHHBIX BBIPAKEHMH, OCYILIECTBISAS HEOOXOIMMBbIE
MOJICTAHOBKH U NpeoOpa3oBaHusl (C OMOPOM Ha aJrOpPUTM yUeOHBIX IeHCTBUIA).

HaxoauTs Hen3BeCTHBII KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoeguix 3a0au

Pemate MHOrOmaroBsle TEKCTOBBIE 3a/1a4M apU(PMETHUECKUM CIIOCOOOM COMOpOi Ha
BOIIPOCHBIN IIJIAH.

Pemarp mpocreiimme 3agauu, CBSI3aHHBIE C OTHOLIEHHEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, IPOLEHTAMM; PEIIaTh TPU OCHOBHBIE 33/1a4l HA IPOOH U MPOLIEHTHI.

Pemarp 3amaum, conepkalue 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIWYHMHBI: CKOPOCTbD,
BpEMsl, PAacCTOsIHUE, II€HA, KOJWYECTBO, CTOMMOCTh; MPOU3BOAMTEIHHOCTh, BpeMs, 00BbEMa
paboThl, HCHONB3Ys apupMeTHdecKue JIeWCTBUS, OLEHKY, MPUKUIKY; MOJIb30BATHCS
€IMHUIIAMU U3MEPEHHS COOTBETCTBYIOLINX BEIHYMH.

CocTtaBisaTh OyKBEHHBIE BBIPAXEHHUS 10 YCIOBHUIO 33/1a4H MIOCJIE COBMECTHOIOaHAN3A.

W3BnekaTh MH(pOpMAIUIO, MPEACTaBICHHYIO B Ta0NUIaX, HA JMHEHHOH, cTonOouaToi
WIM KPYroBOHM JIuarpaMMmax, WHTEpIpPeTHUPOBaTh MPEICTaBICHHbIE JaHHBIE; HCIOJIb30BaTh
JTaHHBIE TIPU PELICHUH 3a/1a4.

[IpencraBasaTs nHGOPMAIUIO C TOMOIIIBIO TAOIHIL, IMHEHHON U CTOI0YATON Juarpamm.

Haznaonan ceomempus

[IpuBoauTE MpuUMeEpBl 0OBEKTOB OKPYIKAIOIIEr0 MHpa, UMEHIUX (HOpMYy HU3yUEHHBIX
reOMETPUYECKUX TUIOCKUX U NMPOCTPAHCTBEHHBIX (UTYP, MIPUMEPHI PAaBHBIX U CUMMETPUYHBIX
buryp.

N300pakaTh ¢ MOMOIIBIO IUPKYJISA, JIMHEHKH, TPAaHCHIOPTHpA HA HEJIMHOBAHHOHU M
KJIeTyaToll Oymare MH3y4deHHble IUIOCKME TeoMeTpudeckue Qurypsl M KOHpurypauuu,
CUMMETPUYHBIE (PUTYPBI. 26



Hmets mpeacTaBieHUEe O T€OMETPUUECKUX MOHATHUAX: PABEHCTBO (UIYp, CUMMETpPHS,
OCb CUMMETPHH, LICHTP CUMMETPUHU.

HaxonuTs BeIWYMHBI YIVIOB U3MEPEHMEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI
3aJIaHHONM  BEJIMYUHBI, II0JIB30BAThCA IPU PEIICHUM 3aJad TIpajyCHOM MEpOH YIJIOB;
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPSIMOU, pa3BEPHYTHIN U TYIIOH yTJIbI.

BoluncnsaTe NIMHY JIOMaHOW, NMEPUMETP MHOTOYTOJIbHHKA, MOJIb30BATHCS €AUHUIIAMU
U3MEPEHUs ITIMHBI, BEIPAXKaTh OJHH €AMHUIBI U3MEPEHUS [UTUHBI Yepe3 ApyTHe.

Haxonutse, ucnomnb3yst 4epTEKHbIE HHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS TOUKAMH,
OT TOYKH JI0 MIPSIMOM, AJIMHY ITyTH HA KBAaJPATHOMN CETKe.

Bobraucnares mmomanb (GuUryp, COCTaBICHHBIX W3 MPSIMOYTOJIHHHUKOB, HCIIOJIB30BAThH
pa30ueHre Ha NPSIMOYTOJIBHUKH, Ha paBHbIE (UTYPHI, AOCTPAUBAHHUE IO MPSIMOYTOJILHUKA,
MOJIb30BAThCS OCHOBHBIMU €JMHHMLIAMH HW3MEPEHUsS IUJIOUIAIH; BBIPAXKaTh OJHU €IWHHIIBI
U3MEpeHHs IUIoU[aau uepe3 Jpyrue (mpu HEOOXOAMMOCTH C OMOPOM Ha CIPaBOYHYIO
uH(popMaIuIo).

Pacrio3naBate Ha MOJIENSIX M M300paXEeHHUSIX TUPAMUY, KOHYC, IMIHUH/P, UCIIOIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N306paxaTh Ha KJIeTuaToi Oymare npsiMOyTroJIbHBINA Napasuieenuie]l.

Beraucnare  00bEM  MPSIMOYTOJBHOTO — MapajuieNenunena, Ky0a, IOJIb30BaThCS
OCHOBHBIMH €MHUIIAMH HU3MEpeHUs: 00bEMa; BhIpaKaThb OAHHM €IUHHIIBI U3MEPEHUs 00bEMa
yepes Jpyrue (¢ ornopoil Ha CupaBOYHYIO UH(POPMALINIO).

Pematp HecoXHbBIE 3a/1a4U Ha HAXOXKJCHHE TEOMETPUUECKUX BETUYHH B MPAKTUYECKUX
cUTyanusx (mpu He0OXOAMMOCTH C BU3yaJIbHOW OTIOPOi).

IIJIAHVUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO T'OJIAM OBYUYEHI )

OcBoenune y4yeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHMS
JOJI’KHO 00€eCTIeunBaTh JOCTHKEHUE CIEAYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIACC

Yucna u ¢viuucnenus

BbInonHATE, coueTas yCTHbIE M MUCbMEHHBIE MPUEMBI, apudMeTHUecKue NeHCTBUS C
palMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHHs UYUCIIOBBIX BBIPKEHUI; MPUMEHATHh pa3HOOOpa3HbIE CIIOCOObI U
NpUEMbl BBIYUCIICHUS 3HAYEHUN JApPOOHBIX BBIPAXKEHHUM, COJIEp)KalIMX OOBIKHOBEHHBIE U
JeCATUYHbIE IPOOH.

[TepexonuTh OT 0/1HOM (OPMBI 3aNTUCH YHCET K IPYroi (MIpeoOpa3oBbIBATHAECATHUHYIO

IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JeCATUYHYIO 1po0b). CpaBHUBATH M YHOPSI0UYMBATh pallMOHAIbHBIE YUCIIA.

OkpyriaTh 4ncna.

BbInomHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYUCIECHUN, OLIEHKY 3HA4YeHUMN
YHUCIIOBBIX BBIPAKEHUH.

BbInomHATH 1eHCTBUS CO CTENIEHSIMHU C HaTypajbHBIMU [TOKa3aTesIMU (C OMopoiiHa
CIPaBOYHYIO HH(POPMAILIHIO).

[IpuMeHsTh NPU3HAKKU JIETUMOCTH, Pa3ioKeHHE HAa MHOXUTENIN HaTypalbHbBIX

Yucel.

Pemate npocreiiiiiue npakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBA3aHHBIE COTHOILIEHUEM
BEJIMYMH, MPOMOPIHOHAIBHOCTRIO BEIMYWH, MPOLIEHTaMHU; HHTEPIPETHPOBATH PE3yJbTaThl
peleHHs 33129 C YIETOM OT paHHYEHH, CBSI3aHHBIX COCBOMCTBAMU PAaCCMaTPUBAEMBIX OOBEKTOB.

Anzedpauueckue svlparxcenus

OpueHTUpOBaThCS B MOHATUAX U onepnp7013aTL Ha 0a30BOM YypOBHE anreOpamuecKoit



TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxonuts 3HaueHns OyKBEHHBIX BBIPQXKEHUM MPU 331aHHBIX 3HAUYECHUSX TIEPEMEHHbIX.

Bemonsate npeoOpa3oBaHUs IIEJOT0 BBIPAKEHUS B MHOTOWIEH IPHBEICHHEM
MOJI0OHBIX CIaraeMbIX, paCKPhITHEM CKOOOK.

BBINOAHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHA Ha MHOTOYJIEH,
OpUMEHATH (OPMYJIBl KBaJpaTa CyMMBl M KBajJpaTa Pa3sHOCTH (C OMOpPOW Ha CHPaBOYHYIO
nHpopManuo).

Ocy1ecTBIATh pa30oKEHNE MHOTOYJIEHOB HA MHOXHTENIU C IOMOUIbIO BHIHECEHHUS 32
CKOOKHM OOIIero MHOXHTENS, TPYIIIUPOBKHU CllaraeéMbIX, MIPUMEHEHUSI POPMYJT COKPALIEHHOTO
YMHOXXEHUS (C OIIOPOH Ha CIIPaBOYHYIO HH(OPMAIHIO).

[IpumensaTh npeoOpazoBaHUsT MHOTOWIEHOB Ui PpEUICHHs] pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU IPAKTHKU.

Hcnons3oBarh  cBOWCTBA  CTENEHEH C  HATypajdbHbIMU  IOKa3aTelsIMM  JUIS
peoOpa3oBaHus BEIPAKEHUH (C OIMOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypasnenus u nepasencmea

Pemrate nuHeHbIE ypaBHEHUS C OAHOW IIEPEMEHHOM, IPUMEHSA IIpaBUiIa I1epexo1a OT
HCXOJIHOTO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, SIBISE€TCS JM YUCIO KOpPHEM
YpaBHEHHUS.

Nwmets npeacraBnenue o rpaguueckux METOAax MPHU PElICHUU JIUHEHHBIXYpaBHEHUN U
UX CHUCTEM.

[lonOupate  mpumepsl  map 4YHCEN,  SBJISIOMIMXCS pelIeHueEM

JMHEWHOTOypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPJUHATHOM MIIOCKOCTU TpauK JTUHEWHOTO YpaBHEHHUSI C IBYMs
NEPEMEHHBIMH; MTOJIB3YSCh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cucteMbl IByX JIMHEWHBIX YPaBHEHUU C JIByMs NEPEMEHHBIMHU, B TOM YHUCIE
rpaduyecky (¢ ornopoif Ha aNrOpUTM yUeOHbBIX ACHCTBUI).

CocTtaBisiTh (1OCe COBMECTHOIO aHAIN3a) U pellaTh JMHEHHOE ypaBHEHUE WINCUCTEMY
JMHEHHBIX YpaBHEHU 10 yCIOBUIO 33/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIyYEHHBIN pe3ynbTar.

Koopounamut u cpagpuxu. @ynxyuu

N3o0pakaTh Ha KOOPAWHATHOM TMPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl; 3allCbIBaTh UWCIOBBIE IPOMEXYTKM Ha
anreOpanvdeckoM si3bIKE.

OtmeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAWHATaM; CTPOUTH
rpaduku uHEeHHBIX QyHKIuA. CTpouts rpaduk GyHkmu Y = KX + b.

OnwuceiBaTh € MOMOIIBIO (YHKIMH H3BECTHBIE 3aBHCUMOCTH  MEXKIY

BEIMYMHAMHU (110 alNTrOpUTMY Y4YeOHBIX AEUCTBHI): CKOpOCTh, BpEMs, pacCTOSHUE; leHa,
KOJINYECTBO, CTOUMOCTh; IIPOU3BOUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUM 110 3HAYEHUIO €€ apTyMeHTa.

[Tonumatsb rpaduyeckuii cnoco0 NpeAcTaBiIeHUs U aHaIu3a MH()OpMaIK; U3BIIEKATh U
MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u eviuucnenusn

Hcnons30BaTh HadaJIbHBIE MPEICTABIECHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHMCEIN JUIS
CpaBHEHMsI, OKPYIJICHUS U BBIYMCICHUN; M300pa)kaTh JEHCTBHUTEIbHBIC YHCIA TOYKAMH Ha
KOOPJAUHATHOU MPSIMOIA.

[TpuMeHATh MOHATHE ApU(PMETHYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh KBAJpaTHbIC
KOPHHU, MHCIIOJB3ysl TIPU  HEOOXOOUMOCTH  KaJIbKYJATOp;  BBINIOJHATH  MpocTeiiue
npeoOpa30BaHuUs BBIPAKEHH, COJEPKALINX KBAAPaTHbIE KOPHH, UCTIONb3Ysl CBOWCTBA KOPHEH.

Hcnonp30Bare 3anucy OOJBLIMX M MJIbIX YUCEN C MOMOILBIO AECATUYHBIXIPOOEH U
creneneit yncna 10. 28



Anzedpauueckue sviparxcenus

[IpuMeHsTh MOHSATHE CTENEHU C LEIbIM IOKAa3aTeseM, BBIMOJIHATH MpeoOpa3oBaHUs
BBIPQXECHUM, COJEpKAIUX CTEINEHU C LEIbIM MOKa3aTesleM (C MCIOJIb30BAaHUEM CIIPaBOYHOM
uHpopmanun).

BEINONMHATE HECTIOKHBIE TOXKASCTBEHHBIE MPEOOPa30BaHMsI PAIlIOHAIBHBIX BBIPAKEHHUH
Ha OCHOBE MPaBUJI IUCTBUI Ha/l MHOTOWICHAMH U alre0panyecKuMu ApOOsMH.

PacknanpiBaTh KBaApaTHBINA TPEXWICH HA MHOKHUTEIIN.

[TpumensaTs npeoOpa3oBaHUS BBIPAKEHUH AN pELICHUS pa3INYHBIX 337ad U3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 PEAbHOU TPAKTUKHU.

Ypasnuenus u nepasencmea

Pemarp suHeElHblE, KBaJgpaTHbIE YypaBHEHHUA (C UCIOJIb30BAaHUEM CIIPaBOYHOU
MH(POPMALIMN) U PallMOHATIbHBIC YPABHEHMS], CBOSAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHH C
JBYyMsI [IEPEMEHHBIMHU.

IIpoBoauTh nmpocTelNe UCCIENOBAHNS YPABHEHNI U CUCTEM YPAaBHEHUM, B TOMUYHUCIIE C
IPUMEHEHHEM TIpaUuecKux NpeACTaBIeHUN (yCTaHaBIUBaTh, UMEET JIM ypaBHEHUE WIH
cucTeMa ypaBHEHHH pelIeHus, €ClIid UMEET, TO CKOJIbKO, U TIp.) C OIOPOI Ha arOpUTM y4eOHBIX
JICHCTBHM.

Ilepexoauth OT cioBecHOU (OPMYIMPOBKU 3a7aud K e€ anredpandeckoil Mojenu c
[IOMOUIbIO COCTaBJICHMUSI YpPaBHEHUS WJIM CUCTEMbl YpPaBHEHUH, HMHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1ayMl ITOJIyYCHHBIN Pe3ybTar.

[IpuMeHsTh CBOMCTBA YHCIIOBBIX HEPAaBEHCTB Ui CPAaBHEHMs, OLIGHKH; pellaTh
JUHEWHbIE HEPaBEHCTBA C OJHOW IEpPEeMEHHOM M HX CHCTEMBbl; JaBaTh TI'papUuecKyro
WUTIOCTPALIMIO MHOXKECTBA PEILIEHN HEPAaBEHCTBA, CUCTEMbl HEPaBEHCTB.

Dyukyuu

OmnepupoBarh Ha 0a30BOM ypoBHE (YHKIMOHAJIbHBIE MOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUs); OMPEACNATh 3HAUeHUE (YHKIMH 10 3HAUYCHUIO apryMEHTa;
OIIpeJIeNIATh CBOMCTBA (PYHKIMH 110 €€ rpaduKy.

Ctpouts rpadukn dIeMeHTapHBIX QyHKIWMiA Bupa , Y = X5, y=X3,y =+/x ,y=

-k, omuceIBaTh cBOMCTBA yKMca0BOW (pyHKIMH 1O e€ rpaduKy (py HEOOXOAUMOCTH C
b4

HaIPaBJISIONICH MTOMOIIIBIO).

9 KJIACC

Yucna u evluucieHUA

CpaBHMBATh U YIIOPSA0YMBATH PALIMOHAIBHBIE U HPPALTMOHAIBHBIE YHCIIA.

BoinonusaTe apudmMerndecke AeCTBUS ¢ pallMOHAIBHBIMU YHCIIAMH, COYETasi YCTHBIE
Y IIUCBMEHHBIE ITPUEMBI, BBIITOIHATH BBIYMCIICHNS C UPPAL{UOHAIBHBIMU YHCIIaAMHU.

Haxonuts 3HaueHns cTeneHei ¢ HeabIMH TOKA3aTeIIMA M KOPHEN; BBIYUCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUM.

OKpyriATh EHCTBUTENIBHBIEC YKCIIA, BBITOJIHATh NPUKUIKY PE3YJIbTATA BBIYUCIICHUH,
OLICHKY YHCIIOBBIX BBIPAKCHU.

Ypasenuenus u nepasencmea

Pemate nuHelHbIE W KBaJApaTHbIE YPAaBHEHMs, YPAaBHEHHUs, CBOJAIIMECS K HUM,
npocTeiiimne 1poOHO-pallioHaIbHbIE YPaBHEHHUSI.

Pemate npocTeiiirie cUCTEMBI IBYX JUHEHHBIX YPaBHEHUU C IByMs MEPEMEHHBIMHU U
CUCTEMBI IByX YpaBHEHHI1, B KOTOPHIX OJJTHO YpaBHEHHE HE SBISETCSUIMHEWHBIM (110 BU3yaJIbHOM
ornope).

Pemarp mnpocrelinme TEKCTOBBIE 3aJaud aireOpandeckuM crocoOoM C MOMOIIbBIO
COCTaBJICHUS] YPABHEHUS WJIM CUCTEMbI IBYX YPAaBHEHUU C IByMs IEPEMEHHBIMHU.

[IpoBOoaUTE MpOCTENIIINE NCCIECTOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUI, B TOMYHCIIE C
NpPUMEHEHHEeM TpaduuecKkux NpeacTaBieHUl (yCTaHABIUBATh, MMEET JIM ypaBHEHUE WIIH
CUCTEMa YpaBHEHU pelleHus], €Clid UMEET, TO C§§HBKO, U mp.).



Pemars JMHEHHbIE HEPAaBCHCTBA, KBaJIpaTHBIC HEPAaBCHCTBA; H300paXkaTh pEIICHHE
HEPABEHCTB Ha YUCIOBOM MPSAMOM, 3aITUCHIBATH PEIICHHE C TOMOIIBI0 CHMBOJIOB.

Pemars CHCTEMBI JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIOYAOIIHE
KBAJIPaTHOE HEPABCHCTBO; U300paXaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOM MPSMOIA,
3aIMCHIBATE PENIEHHE C TIOMOIIBIO CHMBOJIOB.

Hcrosp30BaTh HEPABEHCTBA IPU PEIICHUN PA3IMYHBIX 337a.

Dyukyuu

Pacrio3HaBarb (GYHKIMK ~ HM3y4eHHBIX  BHIOB.  [lOoKa3bIBaTh

CXEMATHIECKUPACIONIOKCHUE Ha KOOPIUHATHON IIOCKOCTH
rpadukoB GyHkmit Buga: y = KX, y = kx

+b ,y=a®+bx+c,y=xy= VX y =&

B 3aBHCHUMOCTH OT 3Ha4eHUH K03()(HUIIMEHTOB; ONMCHIBATh CBOMCTBA (PYHKIIMH.
Ctpouth 1 H300paXkaTh CXeMaTHYeCKH TpaduKu KBaJAPAaTUYHBIX (YHKIUH,

OIKCHIBATH CBOMCTBA KBAJPAaTHUHBIX (QYHKIHUH 110 UX rpaduKam.
Pacnio3naBate kBagpaTHuHyr0 GYHKOHIO 10 (GopMyJe, NPUBOJUTH TMPHUMEPHI
KBaJPaTUYHBIX QYHKLUUHN U3 peabHON KU3HU, PU3UKHU, FEOMETPHUH.

Apugpmemuueckan u 2eomempuueckas npozpeccuu

Pacrnio3HaBath apu(MeTHUECKYI0 M T€OMETPUYECKYIO IPOIPECCHHU MTPH Pa3HBIX criocodax
3a/1aHus.

BbINONHATE BBIUUCIEHUS C MCIIOAB30BaHUEM (HOpMYJ N-TO wieHa apupMEeTUYECKON U
TFEOMETPUYECKOW IMPOTPEeCCHid, CYMMBbI MEpBbIX N wieHOB (C OMOpOil Ha CHpPaBOYHYIO
UHOPMALIHIO).

Pemrate 3amauu, CBsI3aHHBIE C YUCIOBBIMU IIOCIE0BATENBHOCTSIMH, B TOM YHCIIE3a1a41
U3 pealbHOH KU3HU (C MCII0JIb30BAaHUEM KAJIBbKYIATOPA, HUPPOBBIX TEXHOJIOTUH).

[NIAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATBI OCBOEHUA PABOYEN
[TPOI'PAMMBI KYPCA «'EOMETPUS» (11O TOAAM OBYUYEHU)

OcBoeHue yqe6Hor0 Kypca <<reOMeTpI/I$I)) Ha YPOBHC OCHOBHOI'O O6H.[CFO O6pa3OBaHI/I${
JOJIXKHO o0ecreynBaTh JOCTHIKCHUC CIICAYIOIUX MPEAMCTHBIX O6p330BaTeJ'II>HI)IX PE3YJIbTATOB:

7 KJIACC

Pacnio3naBaTh uW3y4yeHHbIE TeOMeTpUyYecKue (UTYphl, ONpPENENsITh HX B3aUMHOE
pacroyio’keHre, u300pakaTb reoMeTpudeckue (UTypbl; BBIMOIHATH YEPTEXKU MO YCIOBHIO
3aa4du. I/ISMepHTB JIMHEWHBIE U YTJIOBBIC BCIWYWHBI. Pemarsn 3ala4id Ha BBIYUCICHUC MJIUH
OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyto OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B PEATbHOMKU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pazmepsl ITHX 00BEKTOB MOMOPSAKY BEIMUHUHBI.

CTpouTh 4epTexH K FreOMETPUUECKUM 33/1a4aM (C UCHOIb30BAaHUEM CMBICIOBOMOMOPHI:
HaBO/ISIIIME BOIIPOCHI H/UIIH aJrOpUTMa yUeOHBIX IeHCTBHIA).

ITonme30BaThCs IMpu3HaKkaM paBCHCTBA TPCYTOJIbHHUKOB, HCIIOJb30BAaTh IPU3HAKU H
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PELLICHUH 3aj1au.

[IpoBoauTh [OKa3aTEIbCTBA HECIOXKHBIX TIeoMeTpudeckux TeopeM. Ilomb3oBaTbes

IIPU3HAKAMU PAaBEHCTBA NPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,

CBOMCTBOM MEJIMAHBI, [IPOBEIEHHOM K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA, BPEILICHUN
reOMETPUUYECKUX 3a/1ad (C HCHOJIb30BAHUEM 3PUTENIBHOW HAIJISIIHOCTU W/WIM BepOanbHOM
OIIOPBHI).

OmnpenensaTs NapauieIbHOCTh MPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT CHUMHU

CCKyLias. OHpe,Zle.HSITB mapaJljieJIbHOCTb HpSIMLIéG IIOMOIIIBIO PABCHCTBA paCCTOSIHI/II\/JI OT TOYCK



OJHOU MPSMOM 10 TOUEK APYroil MPsIMOK.

Pemarp 3amaun Ha KieT4aToit Oymare.

[TpoBOANTh BHIUMCICHHUS W HAXOIUTh YHCIOBbIE W OyKBEHHBIC 3HAYCHHS YIJIOB B
F€OMETPUUYECKHX 3aJa4axX ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U

MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAHHBIX NpPH IEPECEUCHUHU ABYX MapalieIbHbIX
NpsAMBIX CEKyIllel. PemaTte npakTuyeckue 3aaud Ha HaXO0K/ICHUE YTJIOB.

HNmeTs ipeacTaBiieHUE O MOHITHE TEOMETPUYECKOTO MECTa TOYEK.

DopMyJIHPOBATh ONPEIECIECHUS] OKPYKHOCTH U Kpyra, XOpJbl U IHaMeTpa OKPY>KHOCTH,
MI0JIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOKMCTBA IIPU PELICHUM 3a/1a4.

OpueHTUPOBATLCS B MOHATUSX: ONMKCAHHASA OKOJIO TPEYTrOJbHUKA OKPY>KHOCTb, LICHTP
ONKCAaHHOH OKpYX)HOCTH. OneprpoBaTh Ha 6230BOM YpOBHE (PAKTaMHU O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYroJIbHUKA TMEPECEKalOTCs B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
NEePHEHANKYIISPbl K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAOTCS B OTHOU TOYKE.

OpueHTHpOBaTbCA B MOHATHSAX M ONEPUPOBATH Ha 0a30BOM YpPOBHE: KacareibHas K
OKPYHOCTH, TEOpEMa O MEPNEHIUKYIIAPHOCTH KacaTEIbHOM U Paauyca, IPOBEAEHHOTO K TOUKE
KacaHHsI.

Nmetsb npencraBieHne 0 MpOCTEUIITUX T€OMETPUIECKUX HEPABEHCTB, UX MPAKTUIECKOM
CMEICIIE.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHE TOCTPOCHHUS C TTIOMOIIBIO IUPKYJISI U JIMHEUKH.

8 KJIACC

Pacrio3naBaTh OCHOBHBIE BUJBI YETHIPEXYTOIBHUKOB, MX 3JIEMEHTHI, TIOJb30BAThCS WX
CBOWCTBaMH IPH PEUICHUU TE€OMETPUYCCKHX 3a/1a4.

OpHeHTHPOBAThCS B MOHATHH — TOYKH MEPECEUCHHUS MEIUaH TPEyroJibHHKa (IeHTpa
Macc) B peIlIEHUH 3ajay.

Bragets moHATHEM CpeTHEN IMHUU TPEYTOJIbHIKA U TPATICIHH, IIPUMEHSTH UX CBOHCTBA
IIPU PEUICHUH MPOCTEHIINX TeOMeTpUUYECKUX 3aaad. Mimets npencraBienneo Teopeme Dareca
U TEOpEME O MPOITOPIHOHAIBHBIX OTPe3KaX, MPUMEHSTh UX IS PEIICHHSI MPAKTHISCKUX 3a]1a9
(c omopoit Ha 3pUTENBbHYIO HATTSAHOCTH).

[IpuMeHsITh TpPHU3HAKU TOMOOHMS  TPEYrOJLHUKOB B PEIICHUH  HECIIOKHBIX
TEOMETPHUECKUX 3a7au.

[Tose3oBatbest Teopemoii [Tudaropa uist pemeHuss TEOMETPUISCKUX U TPAKTHUECKUX
3a/ad.

Brnaners MOHATHSME CHHYCA, KOCHHYCa M TaHT€HCAa OCTPOTO yria MPSMOYTOJBHOTO
TpeyroiabHuKa. [lonp30BaThCS STUMHU TOHATHUSMHU [AJS PEHICHHs MPAKTUYECKHX 3a7ad (MpH
HEO0OXOAMMOCTH C OTIOPOM Ha aJITOPUTM TIpaBUIIA).

Boeruncnsate (pa3audHBIME crioco0amu) (C Omopol Ha CIPaBOYHYH HH(DOPMAIIHIO)
IUIOIIAAbh TPEYTOJIbHUKA ¥ IUIOMIAd MHOTOYTOJBHBIX (UTYpP (MOJB3YSCh, TAe HEOOXOANMO,
KanbKyJISITOpOoM). [IpuMeHsTh MOTyYeHHBIC YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Bragerh MOHATHSIMH BIMCAHHOTO W IICHTPAIBHOTO YTIJIA, HCIIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX yTJaX, yriaxX MEeXIy XOopJaMu (CeKyIIMMHU) U yTie MeXIy KacaTeJIbHOW U XOp 10
IIPH PEIICHUH MPOCTEHIITUX TEOMETPHUSCKUX 3a/1a4.

Bragets NOHATHEM ONMCAHHOTO YETBIPEXYTOIbHUKA, IPUMEHSATH CBONCTBA ONMCAHHOTO
YeThIPEXYTOJbHUKA IIPU PEMIECHUN IPOCTENINX 3a/1ay.

IIpuMeHsTh NOyUYEHHBIE 3HAaHUS HA MTPAKTUKE — CTPOUTH MAaTEMaTUYECKMEMOIENN TS
3a]1a4 peaabHO! KU3HH U TPOBOAUTH COOTBETCTBYIONINE BHIYUCICHUS C TPUMEHEHUEM TO100Us
U TPUTOHOMETPHUH (IIOJIB3YSICh, T HEOOXOAUMO, KAJIbKYJISITOPOM).

9 KJIACC

3HaThb TPUTOHOMETPUYECKHE (QYHKIIMH OCTPHIX YIJIOB, HaXOAWTh C HX IOMOIIbIO
pa3jMyYHbIE AJIEMEHTHl IPSMOYIOJIBHOIO TPEYTOJIbHHKA ((PEUIEHHE MPSIMOYTOJIbHBIX
TPCYroJIbHUKOBY). HaxonuTh (C MOMOIIBIO KAy sITOPa) UIMHBI M YIJIBL JUIsSl HETAOIMYHbIX



3HAYCHUH.

[Tonp3oBatbes  (opMynaMu TNPUBEAEHUS W OCHOBHBIM  TPUTOHOMETPUYECKHUM
TOKAECTBOM Ul HAX0XKJIEHUsSI COOTHOLICHUH MEXTY TPUTOHOMETPUUYECKHMMH BEIMUYMHAMHU (C
OTIOPOii Ha CTIPABOYHYIO HH(POPMALIHUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIS1 HAXOKEHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYroJbHUKA («pELIEHUE TPEYrOJbHUKOBY»), IMPUMEHATh WX IPU PEHICHUU NMPOCTEUIINX
TFEOMETPUYECKHX 3a7ad.

Bnaners moHsATHSAMH TpeoOpa3oBaHUS 1MOA00WS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIx ¢uryp. Ilomp3oBaTbest cBoOWCTBaMHM MOJOOMS IPOU3BOJIBHBIX (UTrYyp, yMeTh
BBIYUCIIATH JJIUHBI U HAXOJIUTH YIIIbI Y TOJOOHBIX (GUTYp (110 aITOPUTMY YUEOHBIX ACHCTBUH).
[TpumensaTs cBoiicTBa MoxoOuss B NPAKTUYECKUX 3a4adax. YMETh NPUBOJIUTH IPUMEPHI
NOJO00HBIX (PUTYDP B OKPYKAIOILIEM MHUDE.

ITonp30oBaTbes TeopeMamu (0 BU3YalbHOM OMOpPE) O MPOU3BEIEHUN OTPE3KOB XOPI, O
IIPOU3BEICHUHU OTPE3KOB CEKYILUX, O KBAAPaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMM, MOHUMATh MX TEOMETPUYECKMH U (PU3MUECKUIl CMBICIH,
IPUMEHSTh WX B PELICHHMM TeOMETPUYECKHX U (u3nueckux 3anad. lIpuMeHsATH ckanspHoe
IIPOU3BENICHUE BEKTOPOB JJIs HAXO0XKIEHUS JIJIUH U YTJIOB.

[losnb30BaTbcss METOOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHSATh €ro B pEIICHUU
FEOMETPUUYECKUX U NIPAKTUYECKUX 3a]1a4.

Bnagerb noHATUSAMU IPABUIBHOTO MHOTOYTOJIbHUKA, IMHBI OKPYKHOCTH, JUTMHBI yTU
OKPY>KHOCTH M paIuaHHOIN MepBI YIJ1a, yMETh BHIUMCIIATH IUIOIIAAb KPyTau ero yactei (¢ onopoi
Ha CIIpaBoYHYI0 HH(popMauio). [[puMeHsTh MOTyYeHHbIE YMEHHUS B PAKTHYECKUX 3a/1a4aXx.

HaxonuTh ocu (M LEHTPBI) CUMMETpUU (UTYp, IPUMEHATh JBUKEHUS IIOCKOCTH B
IIPOCTEUIINX CITyYasix.

IIpuMeHsTh NOyYEeHHBIE 3HAaHUS HA NIPAKTUKE — CTPOUTH MATEMAaTUYECKUEMOIENHN IS
3a/1a4 peajbHOM )KM3HH U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCIIEHUS C TPUMEHEHUEM NTOA00MS
U TPUTOHOMETPUYECKUX (PYHKIMH (H0Ib3YsCh, TJie HEOOX0AUMO, KATbKYJISATOPOM).

TIJTAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
TTIPOI'PAMMBI KYPCA «BEPOSITHOCTb M1 CTATUCTUKA» (ITO TOJIAM
OBYUEHMUST)

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «BeposiTHOCTh U cTaTuCTHKa» B 7T—9KItaccax
XapaKTEepU3YIOTCS CIEAYIOIUMUA YMEHUSIMHU.

7 KJIACC

Uurare uHGOpMAIHIO, MIPEACTABICHHYIO B TaONHIIAX, HA JUarpaMMmax; MpeacTaBiIsaTh
JAaHHBIE B BHJI€ TAOJIMIl, CTPOUTH JUArpaMMbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIC) MO
MacCHBaM 3Hau€HUH (C UCIOIh30BAHUEM 3PUTENBHON HATIISITHOCTH W/WIH BepOaIbHOM OMOPHI).

OnuceiBaTh U MHTEPIPETUPOBATH peajbHbIC YUCIIOBBIC JaHHBIC, MPEICTABICHHBIC B
TabnuIax, Ha AuarpaMmax, rpadukax.

OpueHTHPOBATbCS B MOHATUSAX U ONEPUPOBATH UMU Ha 0A30BOM ypOBHE:CpEIHEE
apudmMeTnIecKoe, MeraHa, HanboJIbIllee ¥ HAaNMEHbIIee 3HaYeHus, pa3max.limeTs
MIPE/ICTABIICHHE 0 CIOy4yalHOW  HM3MEHYUBOCTH Ha TM[puUMepax  IIEH,
(UBUYECKUX BEIMYHMH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEACTaBICHUE O

CTaTUCTUYECKOW YCTONYMBOCTH.

8 KJIACC

W3BnekaTh M mpeoOpazoBbIBaTh WHGPOPMALMIO, MPEJCTABICHHYI0 B BHIEC TaOINHII,
JrarpamMM, rpauKoB; IPEACTaBIATh JaHHBIC B BUAE TaOJUII, AUAarpaMM, rpauKoB.

OmnuceiBaTh MOCIE COBMECTHOTO AaHalM3a JaHHBIE C TIOMOIIBIO CTAaTHCTUYECKUX
nokaszaresei: cpelHUX 3HAueHH M Mep pacceuBaHMs (pa3Mmax, AMCIEPCUs U CTaHIApPTHOE
OTKJIOHCHHE).
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HaxonnuTe 4YacTOTBl YMCIOBBIX 3HAUYE€HUH M YacTOThl COOBITUH, B TOM 4YHCIE IO
pe3yJabTaTaM U3MepeHuil 1 HaOIroAeHuH (C UCIIOJIb30BaHUEM 3PUTEIBHON HATTIHOCTH H/UIIH
BepOATBHOM OTOPHI).

HaxoauTh BEpOSTHOCTH CIy4dyalHBIX COOBITUH B ONBITaX, 3HAas BEPOATHOCTH
3JIEMEHTAPHBIX COOBITUH, B TOM 4YHCJE B OIBITAX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUAMH (C MCTIOJL30BAHUEM 3PUTEIIBHON HATIISITHOCTH M/WIIK BEpOAbHON OIIOPHI).

Nmets npencraBieHue o rpad@uyeckux MOJENAX: AEPEBO CIy4alHOro 3KCIEPUMEHTAa,
Jyarpammbl Dijepa, YuciaoBast npsmasi.

OnepupoBaTh NOHATUSAMHU Ha 0a30BOM YPOBHE: MHOXKECTBO, [I0JIMHO>KECTBO; BBIIIOJIHATH
olnepalyy HajJ MHOXeCTBaMH: OOBEIMHEHHE, IepecedyeHue, AONOJIHEHUE; MepPEeUUCIsaTh
AJIEMEHTBl MHOJKECTB; IPUMEHATh CBOMCTBA MHOXXECTB (C HCIOJIb30BAaHUEM BH3YyaJIbHOU
OTIOPHI).

Hwmets mpencraBiieHue o rpaduyeckoM NpPEACTaBICHUE MHOXECTB M CBS3EH MEXTY
HUMU JUIsl ONMCAaHUs IPOLIECCOB U SIBICHHUM, B TOM YHCJIE IPHU PELICHUM 3aladu3 JIPYTUX
y4€OHBIX MPEIMETOB U KypCOB.

9 KJIACC

W3Bnekath W 1peoOpa3oBbIBaTh HH(DOPMAIMIO, TPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BUjAE TaljiMl, Auarpamm, rpadukoB; NPEJCTaBIATh JaHHbIE B BUAE TaOIul,
quarpamm, rpaukos.

Pemate mpocreifiine 3agaud OpraHU30BaHHBIM IepeOOPOM BapUaHTOB, a TaKXKe C
MCII0JIb30BaHNEM KOMOMHATOPHBIX IPABUII U METOJOB.

Hwmetsb npencraBiieHue 00 ONUCATEIbHBIX XapaKTEPUCTHKAX Ul MAaCCHBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPETHUE 3HAYECHHS U MEPHI pPACCEUBAHUS.

HaxonuTh 4acTOThl 3HA4Y€HUH M YacTOThl COOBITHA, B TOM YHUCIE IOJb3YsCh
pe3ynbTataMu NpPOBEAEHHBIX M3MEpPEHHH U HaOmoJeHU (C Oomopoll Ha CHpPaBOYHYIO
UH(OPMAILIHIO).

HaxoauTs BepOsSTHOCTH CIydyallHBIX COOBITUH B M3yUEHHBIX OIBITaX, B TOM YHUCIE B
OTBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSMM, B CEPUAX UCIBITAHUHN 70 IIEPBOTO
ycrexa, B CepusxX UCIBITAaHUIN bepHyium.

NMeTs npeacrasiaeHue o CIly4aiiHOW BEIIMUMHE U O PACIIPEAECICHUN BEPOSITHOCTEH.

Nwmets npencrabienne o 3aKkoHe OOJIBIINX YUCEIT Kak O MPOSIBJICHUH 3aKOHOMEPHOCTH B
CilydaifHON M3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOLIEeCTBE.

TEMATHUYECKOE INTAHMPOBAHUNE

Temaruueckoe MIaHUPOBAaHHE U KOJIMYECTBE YacOB, OTBOJMMBIX Ha OCBOECHHE
KaKI0W TeMbl yueOHOro mpeamera «MaremaTHka» adalTHUPOBAHHONW OCHOBHOM
00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOTO 00IIIEro 00pa30oBaHUSIO0YJAIOITUXCS C
3a/Iep’)KKOH NCUXUYECKOIO Pa3BUTHS, B LIEJIOM COBIANAIOT ¢ COOTBETCTBYIOLIMM
pasznenom pabGoueil mporpamMmbl ydeOHOTro mnpenMmera «MaTeMaTHKa
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I1IEr0 00pa30BaHusl.
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TEMATHYECKOE INTAHUPOBAHUE MATEMATHKA

5 KJIACC
No HanmenoBanmue KonnuecTBo yacos DnekTpoHHbIE (IUPPOBHIE)
/i pa3esioB U TeM 00pa3oBaTeNbHBIC PECYPCHI
HporpaMMBI Bcero|| Koutposnbusie || [IpakTudeckue
paboThl paboThI
1 ||Harypanbnbie uncna. Jleiictus || 43 1 bubmmorexa [JOK
C HATYpAJIbHBIMU YKCIAMHU https://m.edsoo.ru/7f4131c
€
2 |Harnsgnaast reomerpus. Jluaun 12 2 bubnunorexa LIOK
Ha [IOCKOCTH https://m.edsoo.ru/7f4131c
€
3 ||OOBIKHOBEHHBIE IPOOH 48 1 bu6mmoteka [JOK
https://m.edsoo.ru/7f4131c
€
4  ||HarnsgHas reometpus. 10 1 bu6mmoteka [JOK
MHOTOyT0JIbHUKH https://m.edsoo.ru/7f4131c
S
5 ||decstuunbie npodu 38 1 bu6mmoteka [JOK
https://m.edsoo.ru/7f4131c
S
6 |Harnsgnas reometpus. Tena u 9 1 bubnmorexa LIOK
GUrypbl B IPOCTPAHCTBE https://m.edsoo.ru/7f4131c
€
7 |lToBTOpeHue u 06o0IIeHNE 10 1 bubmuoreka [IOK
https://m.edsoo.ru/7f4131c
€
OBIIEE KOJIMYECTBO YACOB 170 4 4
[10 TTPOT'PAMME
6 KJIACC
Ne || HaummeHoBaHue pa3aenoB U KonngectBo yacoB OnexTpoHHbIe (LIU(POBLIE)
/T TEM MPOTPaMMBbI Beero| Kontponshbie || IlpaxTnueckue o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |[HarypanbHble yncna 30 1 bu6muoreka [IOK
https://m.edsoo.ru/7f414736
2 Harnsanas reomerpusi. 7 bubnunorexa LIOK
[IpsiMble Ha MIIOCKOCTH https://m.edsoo.ru/7f414736
3 ||[dpobu 32 1 1 bu6muotexa [IOK
https://m.edso0.ru/7f414736
4  ||Harnsgnas reometpus. 6 1 bu6muoreka [IOK
Cummetpust https://m.edsoo.ru/7f414736
5  |[Beipaxkenus ¢ OykBamu 6 bubmuorexa [JOK
https://m.edso0.ru/7f414736
6 |[Harmsgaas reomerpus. 14 1 1 bubmuorexa [JOK
durypsl Ha MIOCKOCTH https://m.edsoo.ru/7f414736
7 |[[TomoxxuTenbHBIC U 40 1 but6mmoreka [IOK
OTpUIATENILHBIC YUCIIa https://m.edsoo0.ru/7f414736
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Ne || HaumeHOBaHME pa3nenoB U KonnuecTBo yacos OnexTpoHHbIe (1IU(POBLIC)
/T TEM MPOTPaMMBbI Beero| Konrponshsie | Ipaxrnueckue 00pazoBaTebHBIC PECYPCHI
paboThI paboThI
8 [IpencraBnenue 1aHHBIX 6 1 bu6nmorexa [IOK
https://m.edso0.ru/7f414736
9 Harmnsimaast reomeTpus. 9 1 bu6nmorexa [IOK
durypsl B IpoCTpaHCTBE https://m.edsoo.ru/7f414736
10 |[IToBTrOopenwme, 0000IICHNE, 20 1 bubnunorexa LIOK
CHCTEMATU3ALINS https://m.edso0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB|| 170 5 5
[10 ITPOIT'PAMME
TEMATHYECKOE INIAHUPOBAHUE AJITEBPA
7 KJIACC
Ne || HaumenoBaHue pa3aenos u KommyecTBo yacoB OnexkrponHbie (TH(POBEIE)
/i TEM MPOrPaMMBbI Beero|| Konrpombhbie || [Tpakrideckue o0pa3oBaTesbHbIC PECYPChI
paboThI paboThI
1 |Yucna u BEIYUCICHUS. 25 1 bu6mmoreka [IOK
PaunuonanbsHbIE Yncna https://m.edsoo.ru/7f415b90
2 ||AnreOpamveckue 27 1 bubnnoreka [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 ||YpaBHEeHUs U HEpaBEHCTBA 20 1 bubnuoreka [IOK
https://m.eds00.ru/7f415b90
4 Koopnaunats! u rpaduxu. 24 1 bubnuotexa [JOK
DyHKIMN https://m.edsoo.ru/7f415b90
5 |[loBropenue u o6o0IIeHNE 6 1 bubnuoreka [IOK
https://m.eds00.ru/7f415b90
OBILEE KOJIMYECTBO 102 5 0
UACOB I10 ITPOTPAMME
8 KJIACC
Ne || HammenoBanue pa3nenos u KonnuecTBo gacos ‘ DnexTpoHHbIe (U POBLIE)
/1 TE€M IPOrPaMMBI Beero| Kontpomsmeie | Ilpaktideckue o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
1 |Yucna u BEIYUCICHUS. 15 bubnunorexa LIOK
KBanparHbie KOpHU https://m.edsoo.ru/7f417af8
2 |Yucna v BBIUKCICHMS. 7 bubnunorexa LIOK
CreneHp ¢ HebIM https://m.edsoo.ru/7f417af8
noKasaresieM
3 ||AnreOpanueckue BHIpAXKEHHS. || S 1 bu6muotexa [IOK
KBaapatHblii TpéxdiieH https://m.edsoo.ru/7f417af8
4  ||Anrebpanyeckue BeipakeHus. || 15 1 bubnuorexa [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 ||YpaBHeHUs U HEpaBEHCTBA. 15 1 bubnuorexa [JOK
KBanparusle ypaBHEHHUs https://m.edsoo.ru/7f417af8
‘6 HypaBHeHI/ISI Y HEPaBEHCTBA. H 13 H H HBHGHI/IOTeKa HOK
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Ne || HaumenoBaHue pa3nesos u ‘ KonnuecTBo yacos ‘ OnextpoHHbIe (IU(POBLIE)
/T TEM MPOTPaMMBbI Beero| Koutpomshbie | Ilpaktuueckue o0pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
| “CI/ICTCMBI ypaBHCHHMIA “ “ | Hhttlos://m.edsoo.ru/7f4l7af8}
7 ||YpaBHEHUS U HEPABEHCTBA. 12 1 bubnmoreka [JOK
Hepasencraa https://m.edsoo.ru/7f417af8
8 Oynkuun. OCHOBHBIC TOHATHA| 5 bu6nmmorexa [IOK
https://m.edsoo.ru/7f417af8
9 || ®ynkuuu. Yucnossie 9 bu6mmotexa [JOK
byHKIHH https://m.edsoo.ru/7f417af8
10 |[[ToBTOpeHue u 0600IEeHHE 6 1 bu6mmotexa [JOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB | 102 5 0
[10 ITPOIT'PAMME
9 KJIACC
Ne HawnmenoBanue pa3aenoB u TeM KonungectBo wacos DnexkTpoHHbIE (UPPOBBIC)
n/m MPOTPaMMBI 00pa3oBaTebHBIC PECYPChHI
Bcero|| Konarponensie || Ilpaktudeckue
paboThI paboThI
1 |Ymcna u BEIYMCIICHHUS. 9 bubmuorexa [JOK
JlelicTBUTEIbHBIC YUCIIA https://m.edsoo.ru/7f419d0
8
2 ||YpaBHEHHUS ¥ HEPABEHCTBA. 14 1 bubmmoreka [JOK
VYpaBHEHUS ¢ OJJHOI EpeMEHHON https://m.edsoo.ru/7f419d0
8
3 ||[YpaBHEHHUS U HEPABEHCTBA. 14 1 bubmmoreka [JOK
Cucrembl ypaBHEHUH https://m.edsoo.ru/7f419d0
8
4 |[VpaBHEHHS U HEPABCHCTBA. 16 1 bubmmoreka [JOK
HepasenctBa https://m.edsoo.ru/7f419d0
8
S || DOyHKIMH 16 1 bubmunorexa [JOK
https://m.edsoo.ru/7f419d0
8
6  ||UmciaoBbIE TOCIEI0BATENHHOCTH 15 1 bubmuorexa [JOK
https://m.edsoo.ru/7f419d0
8
7 ||TToBTOpEHUE, 000OIICHHME, 18 1 bubmuorexa [JOK
cUcTeMaTU3alUs 3HAHUI https://m.edso0.ru/7f419d0
8
OBUIEE KOJIMYECTBO YACOB I1O | 102 6 0
[TPOTPAMME
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TEMATHYECKOE INTAHUPOBAHUE 'EOMETPUSA

7 Knacc
Ne || HaumeHnoBaHue pa3ziesioB U TeM KonnuectBo yacon DnekTpoHHbIe (IU(PPOBHIE)
n/n IPOTPaMMBI Beero| Kontponssie || [paktiueckne o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
1 |IIpocreiimme reoMeTprUIECKUE 14 bubnuotexa [JOK
(GUryphbl 1 UX CBOMCTBA. https://m.edsoo.ru/7f415e2e
N3mepenue reoMmeTpuiecKkux
BEJIIMYHNH
2 |TpeyronbHUKH 22 1 bubmumoteka [JOK
https://m.edsoo.ru/7f415e2e
3 |[TapamnenbHble psiMbIe, cymma | 14 1 bubnuorexa [JOK
YIJI0B TPEYTOJbHUKA https://m.edsoo.ru/7f415e2e
4 || OKpYX HOCTb U KPYT. 14 1 bu6nuoreka [JOK
['eomeTpuyecKe TOCTPOCHHSI https://m.edsoo.ru/7f415e2e
5 |[HoBTopenue, 0600mEeHNE 4 1 bubnmoreka [JOK
3HaHUM https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 4 0
ITO TTPOT'PAMME
8 KVIACC
Ne || HaumeHoBaHuMe pa3iesioB U TEM KonnyectBo yacos OnexTpoHHbIe (LIU(POBLIC)
n/m IPOTPaMMBI 00pa3oBaTeNbHbIE PECYPCHI
Bcero|| Kontposnbasle | [IpakTnueckue
paboTHI paboTHI
1 ||Yerblp€XyroibHUKN 12 1 bu6muoreka [JOK
https://m.edsoo.ru/7f417el
3
2 |Teopema daneca u Teopema o 15 1 bubmuoreka [JOK
IPOMOPLHUOHATBHBIX OTPE3KaX, https://m.edsoo.ru/7f417el
110/100HbBIE TPEYTOJILHUKH 8
3 |[Tnomans. Haxoxnenue 14 1 bubnunoreka [JOK
TUIOMIAIel TPEYTOIbHUKOB U https://m.edsoo.ru/7f417el
MHOTOYTOJIEHBIX (PUTYD. 8
[Tnomaau mooOHBIX GUryp
4 | Teopema Iludaropa n Hauana 10 1 bubmuotexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417el
8
S5 ||VYrasl B OKpYKHOCTH. 13 1 bubnuotexa [JOK
Brucannasie 1 onucaHHbIE https://m.edsoo.ru/7f417el
YEeTBIPEXYTOJIbHUKH. 8
KacarenbHble K OKpYKHOCTH.
Kacanue okpysxHOCTEM
6 |IloBTOpenue, o000ImICHNE 4 1 but6mmoreka [IOK
3HaHUH https://m.edsoo.ru/7f417el
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HaumenoBanue pas3zneios u teM

KoanuectBo yacos

OnexTpoHHbIe (1IU(POBLIC)

/T MIPOTPaMMBI 00pazoBaTebHBIC PECYPCHI
Bcero|| Koutponshsie | [IpakTuueckue
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB 68 6 0
[10 ITPOTPAMME
9 KJIACC
Ne HaumeHoBaHue pa3enoB U TeM KonudecTBo yacos DnexTpoHHbIe (IIU(POBBIE)
/i MPOTPaMMBI 00pa3oBaTebHBIC PECYPCHI
Bcero|| Kontponbhsbie || [Ipaktrnueckue
paboThI paboTheI
1 |[Tpuronomerpus. Teopembl 16 1 bubmoreka [IOK
KOCHHYCOB U CHHYCOB. Pemienue https://m.edsoo.ru/7f41a12
TPEyroJbHUKOB c
2 |[[Ipeobpa3zoBanue Mogo0us. 10 1 bubmmoreka [IOK
MeTtpuueckrue COOTHOIICHHS B https://m.edsoo.ru/7f41a12
OKPYXHOCTH c
3 ||BekTOophl 12 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41al12
C
4 ||TlekapTOBBI KOOPAUHATHI Ha 9 1 bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al12
C
5 |[IpaBHIBHBIC MHOTOYTOJIEHUKH. 8 bubmmorexa [IOK
JlmuHa OKPYKHOCTH U TIJIOMIA]Th https://m.edsoo.ru/7f41al2
Kpyra. Berauciienue miomaei c
6 ||IBroKeHHS MIOCKOCTH 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41al12
C
7 ||[ToBTOpenue, 0600IICHNE, 7 2 bubamoreka [JOK
CHCTEMATH3aLAs 3HAHUI https://m.edsoo.ru/7f41al2
C
OBIIEE KOJIMYECTBO YACOB IIO || 68 6 0
ITPOI'PAMME
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