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IHosicHUTEALHAA 3aIIHCKA

JanHas paboyasi mporpamMma 110 MaTeMaTHKe pa3paboTaHa Ha OCHOBE!
v’ OefiepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO OOMIEro
0o0pa3oBaHus, YTBEPKACHHOTO MPUKa30M MUHUCTEpCTBAa 0Opa3zoBanus u Hayku PD ot 17 nexabps

2010 roma N2 1897;

v' [IpuMepHOii IporpaMMbI 0 y4eOHBIM IpeaMeTaM o Marematuke. M.: IIpocserenue, 2011.

v' TlpuMmepHOii MporpaMMBI 1st 001e00pa30BaTeIbHBIX KO, THMHA3H, JIUIEEB 10 anredpe 5-
9 kmaccel K ydeOHOMY Komruiekcy s 5-9 kmaccoB (aBropel [.B.Jlopodees, C.b.CyBoposa,
E.A.BynumoBuu u 1p., cocraButenb T.A.bypmuctposa; M: «IIpocsemenue», 2008— c. 136-139).

v' IlpuMepHOW MpOrpaMMbl  OCHOBHOTO  00mIero o0pa3oBaHHMsi MO MareMaruke W
CKOppeKTHupoBaHa Ha €€ ocHoBe mporpamma: «l'eomerpusi 7-9» astopsl JI. C. Atanacsan, B. ©.
Bbyrysos, C. b. Kagomues, 3. I'. [lo3nsk, U. U. FOnuHa.

MaremaTrueckoe 00pa3oBaHHE SBISETCS O0S3aTEIPHON M HEOTHEMJIEMOW YacThIO OOIIETO
00pa3oBaHMs HA BCEX CTYyNEHAX HIKOJbl. O0yyeHre MaTeMaTHKe B OCHOBHOM ILIKOJIE HAIIPaBJIEHO Ha
JOCTHKEHUE CIENYIOLMX Yeaeu.

1. 6 nanpasnenuu auunocmnoeo pazgumus:
e(opMUpOBaHUE MPEACTABICHUI O MaTeMaTHKE, KaK YacTH OOIIEYEIOBEYECKOW KYIbTYpPBI, O
3HAYMMOCTHU MaTEMaTHKHU B Pa3BUTHH LIMBUIIM3ALUU U COBPEMEHHOIO OOIIECTBA;
®pa3BUTUE JIOTMYECKOTO M KPUTUYECKOI'O MBILIUIEHUS, KYJIbTYpbl peud, CHOCOOHOCTH K
YMCTBEHHOMY 9KCIIEPUMEHTY;
e(OopMHIPOBAHNE HHTEIUIEKTYaTIbHON YECTHOCTH H OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOI0JICHHUIO
MBICIIUTEIBHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIICHHOTO OIBITA;
®BOCIIUTAHHUE KAueCTB JIMYHOCTH, 00ECIEUUBAIOLINX COLMAIBHYI0 MOOUIBHOCTb, CIIOCOOHOCTD
IPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;
ehOpMHpPOBAHNE KAUeCTB MBIIIJICHNUS, HEOOXOMUMBIX JUId aJanTalMd B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;
®pa3BUTHE UHTEPECA K MATEMAaTUYECKOMY TBOPUYECTBY M MATEMaTHYECKHX CIIOCOOHOCTEN;
2. 6 MemanpeoMemHOM HANPAGIEHUU:
® pa3BUTHE TMPEJICTaBIEHUN O MaTeMaTHKe Kak (opMe OmMcaHuss M METOJe IO3HAHHS
NEMCTBUTENIBHOCTH,  CO3JlaHME  YCIOBUHM A1 NPHOOpeTeHHs  MEepBOHAYAIBHOIO  OMBITA
MaTeMaTUYeCKOTr0 MOJICITMPOBAHMUS;
epopMHpOBaHHE OOMMX CHOCOOOB WHTEIUIEKTYyaJbHON JEATENIbHOCTH, XapaKTEpHBIX JUIS
MaTeMaTHKH U SBISIOLUIMXCS OCHOBOM MMO3HABATEIbHOMN KYJIbTYpHhl, 3HAUMMOM Il pa3iuyHbIX cdep
YEI0OBEUYCCKOM ACATSIBHOCTH,
3. 6 npeomMemHoM HANPABIEHUU:
* OBJIaJICHHME MaTEeMaTHYECKHUMH 3HAHUAMU U YMEHUSMHU, HEOOXOAUMBIMU JUIsSl MPOJOJIKEHUS
00pa30BaHus, U3YUYEHUS] CMEXHBIX JUCUUIUINH, IPUMEHEHHSI B TOBCETHEBHOM JKU3HU;
* co3gaHue (yHAaMEHTa s MaTeMaTU4YecKOro pa3BUTHUS, (OPMUPOBAHHS MEXaHHU3MOB
MBILLUIEHNS], XapaKTEPHBIX JIJIs1 MAaTEMAaTUYECKOU JEATEIBHOCTH.

Conep:kanue MaTeMaTH4eCKOro 00pa3oBaHUA

Coodeporcanue mamemamuieckoco 0o6pazoeanusi B OCHOBHOM 1IKoyie (OPMHUPYETCsl Ha OCHOBE
(byHIaMEHTAJIBHOTO si/ipa LIKOJIBHOIO MareMarudeckoro oOpa3oBaHHus. OHO B OCHOBHOM MIKOJIE
BKJIIOYAET CIENYIOIIUE pa3felbl: apugmemura, aneebpa, yHKyuu, 6epoAmHOCMb U CIMAMUCMUKA,
eeomempus. Hapsiy ¢ 3TUM B HETO BKJIIOUEHBI /IBa AOMOJIHUTEIBHBIX PAa3/AeNa: 102UKA U MHOJHCECmEda,
mMamemamuxa 6  UCMOPUYeCKOM  pazeumuu, YTO  CBSI3aHO C  peajnu3auued  Leneu
OOLIEMHTEIUIEKTYaIbHOIO U OOLIEKYIbTYPHOTO pa3BUTHs ydamuxcs. Colep:kaHue Kaxa0ro u3 3TUX



pa3lieJIOB  pa3BOpPAUYMBACTCA B COAECPKATEIbHO-METOJIMYECKYIO JIMHUIO, MPOHU3BIBAIONIYIO BCE
OCHOBHBIE Pa3JIeNIbl COACPKAHUSI MATEMAaTHIECKOT0 00pa30BaHus HA TAHHOM CTYIICHH O0YYCHHUS.

Coneprxanue pazzena «KApupMeTuKa» CIy>KUT 02301 151 TaTbHEHIIIET0 U3yUYeHUS yIaTuMUCS
MaTEeMaTHKH, CHOCOOCTBYET pPa3BUTHUIO HMX JIOTUYECKOTO MBINUICHHS, (OPMUPOBAHUIO yMEHHUS
MOJIb30BATHCS ANTOPUTMAMHU, a TaK)Ke MPUOOPETEHHUIO MPAKTHUUECKUX HABBIKOB, HEOOXOIMUMBIX B
MIOBCE/IHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YKCIIe B OCHOBHOM IIIKOJIE CBA3aHO C PallMOHAIBHBIMU U
UPPALMOHATBHBIMUA YUCIaMU, (OPMHUPOBAHUEM MEPBUYHBIX IMPEACTABICHUN O JAEHCTBUTEIHLHOM
yucie. 3aBeplIeHUEe YHUCIOBOM JIMHUM (CHUCTEMAaTH3alls CBEICHUM O JCHCTBUTEIBHBIX YHUCHAX, O
KOMIUIEKCHBIX YHUCJIaX), TaK jK€ Kak U OoJsiee Cl0oXHbIE BONPOockl apudmeTuku (anroputM EBkinuaa,
OCHOBHas TeopemMa apu(hMETUKH), OTHECEHO K CTYIEHU 00IIET0 cpeHero (IOJTHOT0) 00pa30BaHUSL.

Copepxanune pazuena «AJjdredpa» HampaBieHO Ha (GOPMUPOBAHHE Y  YdalllUXcCs
MaTEMaTUYECKOI0 ammapara Juisl pelleHMs] 3a7ad U3 pa3HbIX pa3J/ielloB MaTEMaTHKH, CMEXKHbIX
MPEIMETOB, OKPY)KAIOIIeH peaabHOCTU. S3bIK anreOpbl MOAYEPKUBACT 3HAUCHUE MaTEMaTHKU Kak
A3bIKa JUI1 IOCTPOECHUS MAaTEMATUYECKUX MOJIEIIEH MTPOLIECCOB U ABJIEHUM peabHOro Mupa. B 3agaun
U3Y4eHUs anreOpbl BXOAAT TaKXKe Pa3BUTHE AJTOPUTMHYECKOrO MBIILICHUS, HEOOXOIUMOIo, B
YaCTHOCTH, JUII YCBOCHUS Kypca MH(DOPMATHUKH, OBJIA/ICHUSI HABBIKAMH JISAYKTUBHBIX PACCYXKICHHIA.
[IpeoOpazoBanre CHUMBOJIBHBIX ()OPM BHOCHUT cHelU(UYECKHI BKJIaJ B pa3BUTHE BOOOpaKeHUs
yYaIIUXCs, UX CIMOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOpPYECTBY. B OCHOBHOW IIKoie maTepuan
TPYIIIUPYETCS] BOKPYT PAllMOHAIBHBIX BBIPAKEHUN, @ BOIPOCHI, CBSI3aHHBIE C UPPALMOHAIBHBIMU
BBIPXKXCHHUSAMH, C TPUTOHOMETPUICCKUMH (DYHKITUSIMHU U TTPEOOPa30BAHUSIMU, BXOJIST B COACPKAHKE
Kypca MaTeMaTHKHU Ha cTapiliell CTyleH! 00y4YeHHs B IIKOJIE.

Copepxanue pazzaena « DyHKUMU» HAlEIEHO Ha MOJIYyYeHHE IKOJbHUKAMU KOHKPETHBIX 3HAHUI
0 (QyHKIMM Kak BaKHEWIIEHl MareMaTH4ecKoW MOJeIM [UIsl OINUCaHUs U HCCIEIOBaHUS
pa3HooOpa3HbIX MporeccoB. M3ydyeHue STOro marepuaia CIIOCOOCTBYET DPa3BHTHIO y yYaIIUXCS
YMEHHsI UCTIOJIb30BaTh PA3IUYHbIE S3bIKM MATEMATUKH (CIIOBECHBIN, CHMBOIMYECKUMN, TpadruecKuii),
BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MPEJICTABICHUN O POJIA MATEMATHUKU B PA3BUTHHU IIUBWIN3AINN U
KYJbTYpHI.

Paznen «BepoSITHOCTB M CTATHCTHKA» — 00s13aTENIbHBII KOMIIOHEHT LIKOJILHOTO 00pa30BaHuUs,
YCUJIMBAIOIIUN €0 MPUKIATHOE M MPAKTUYECKOe 3HAYCHHE. DTOT MaTepual HEeOOXOIUM, MPExIe
BCEro, Ui POPMHUPOBAHUS Y ydaIuXcsl (PYHKIIMOHATLHOW IPAMOTHOCTH - YMCHHI BOCIIPUHUMATH H
KPUTHYECKH aHaTU3UpOBaTh WH(MOPMAIINIO, MPEACTABICHHYIO B Pa3NUYHbIX (QopMax, MOHUMATH
BEPOSITHOCTHBIA ~ XapakTEp MHOTMX pEaJbHBIX 3aBUCUMOCTEH, MNPOBOAUTH IPOCTEHIINE
BEPOATHOCTHBIE pacueThl. 3yueHne ocCHOB KOMOMHATOPHUKH TMO3BOJIUT YYAIIUMCSl pacCMaTpUBATh
ClIly4ad, OCYUIECTBIIATH Iepedop W MOJCYET YHMCiIa BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX
MPUKIAIHBIX 33aa4ax.

[Ipu u3yuyeHUU CTATUCTUKU U BEPOSTHOCTH PACHIMPSIIOTCS TPEICTABICHUS O COBPEMEHHOM
KapTUHE MHpa U METOAaX €ro HCCieqoBaHus, (OpMUPYETCS MOHMMAHUE POJU CTATHUCTUKH Kak
UCTOYHUKA COLMAIBHO 3HAUYMMOM HMH(OpMalMM, W 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSATHOCTHOI'O
MBIILICHHUS.

Ilens conepxkanusi pasgena «['eomeTpusi» — pa3BUTh y Y4YalllUXCS IPOCTPAHCTBEHHOE
BOOOpa)XEHHE M JIOTMYECKOE MBIIUICHHE MYTEeM CHUCTEMAaTUYeCKOro M3y4YeHHs CBOWCTB
reOMETpUUYECKHUX (GUTYp Ha IITIOCKOCTH U B IPOCTPAHCTBE M IPUMEHEHHUSI STUX CBOWCTB TIPH PEIICHUU
3a/1a4 BBIYUCIIMTENIBHOTO U KOHCTPYKTUBHOTO XapakTepa. CylecTBeHHas! pOJb MPH 3TOM OTBOIUTCS
pa3BUTHIO TreoMeTpuueckod HHTyHIMH. CoueTaHMe HArISIHOCTH CO CTPOrOCThIO  SIBISIETCS
HEOTHEMJIEMON YacThI0 TEeOMETPUYECKMX 3HaHWil. Marepuan, OTHOCAIIUICS K  OJoKaMm
«Koopaunate» u «BekTopsl», B 3HAUNTEIHLHON CTETMEHH HECET B ce0e MEeXIpEeIMETHBbIC 3HAHUS,
KOTOpbIE€ HAXOSAT IPUMEHEHHUE, KaK B Pa3IMUYHbIX MAaTEMAaTUYECKUX JUCIHUIUIMHAX, TAK U B CMEXKHBIX
npeaMerax.

OcoOenHOCThIO pa3fena «JIormka U MHOKeCTBA) SBISETCS TO, YTO MPEJCTABICHHBIN B HEM
MaTepuall IPEUMYIIECTBEHHO M3Yy4aeTCs M UCIONb3YETCSl PACIPENEIEHHO - B XOJI€ PaCCMOTPEHUS
pa3IMYHBIX BONPOCOB Kypca. COOTBETCTBYIONIMI MaTepuai HalleJeH Ha MaTEMaTUYECKOE Pa3BUTHE
yqamuxcs, (GOpPMHUPOBAHME Yy HUX yMEHHS TOYHO, CXKATO W SICHO M3J1araTh MBICIIA B YCTHOW W
MACbMEHHOU peyH.



Paznen «MaremaTuka B HMCTOPHYECKOM pa3BUTUW» TpEAHA3HA4YeH s  (HOPMHUPOBAHUS
NpEeJCTAaBICHUNH O MaTeMaTHKE KaK YacTH 4YeJOBEYECKOW KYJIbTYpPBI, IS OOIIEro pa3BUTHUS
HIKOJIbHUKOB, JUIS CO3JIaHUSI KYJIbTYPHO-UCTOPHUECKON cpelbl o0yueHus. Ha Hero He BblnensieTcs
CIEUAJIBHBIX YPOKOB, YCBOEHHUE €T0 HE KOHTPOJIUPYETCSI, HO COJIEPIKaHNE 3TOT0 pa3Jiea OpraHuuHO
INPUCYTCTBYET B y4eOHOM IpOIlecCCe KaK CBOEro poja T'yMaHUTAapHbIM (OH mpH paccMOTpEHUU
poOJIeMaTUKH OCHOBHOTO COJIEPKaHMsI MAaTEMAaTHIECKOTO 0Opa30BaHuUs.

HeHHOCTHLIe OPHECHTHUPLBI COACPKAHUSA yqeﬁﬂoro nmpeamMera

MaremaTtrueckoe 00pa3oBaHUE UTPACT BAXKHYIO POJIb, KaK B MPAKTUYECKOM, TaK M B JyXOBHOU
KU3HW oOmiectBa. [lpakThueckas CTOpoHa MaTeMaTHYeckKoro o0Opa3oBaHUsl CBs3aHA C
dopmupoBaHreM criocoO0B eI TEIBHOCTH, TyXOBHAsl — C HHTEIICKTYaJIbHBIM Pa3BUTHEM YEJIOBEKa,
dbopMupoBaHHEM XapakTepa U 0011l KyIbTYypHI.

[IpakTyeckas MOJIE3HOCTh MATEMaTHKH OOYCIOBJIEHA TEM, YTO €€ IMPEJAMETOM SIBIISIOTCS
byHIaMeHTallbHbIE CTPYKTYPhl PEAIIbHOIO MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIHUYECTBEHHBIC
OTHOLIEHHUSI — OT IPOCTEHIINX, YCBaMBAEMbIX B HENOCPEICTBEHHOM OIBITE, A0 JOCTaTOYHO
CIIOXKHBIX, HEOOXOAUMBIX JUISI Pa3BUTHS HAYYHBIX M TEXHOJIOTWYECKUX HJieH. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWM 3aTPyJHEHO IOHMMAHUE IPUHIMIIOB YCTPOMCTBA U MCIIOJIb30BAHUS
COBPEMEHHOM  TEXHHUKH, BOCIpPUATHE U  HUHTEpIpeTanus pa3HOOOpa3HON  COLMANBHOM,
HKOHOMHYECKOW, MOMUTHYECKONH HWH(popManuu, Manod()(eKTrBHA MOBCETHEBHAS IPAKTHUECKAs
JesTeNIbHOCTh. KakioMy 4esoBeKy B CBOEH JKM3HM MPHUXOAUTCS BBIMOIHATH IOCTATOYHO CIOXKHBIE
pacdeTsl, HAXOJUTh B CIIPABOYHHUKAX HYXHBIC (DOPMYIIBI U IIPUMEHSATh UX, BIAJICTh MPAKTUICCKIUMHU
prUeMaMU F€OMETPUUECKUX U3MEPEHMI U MOCTPOCHUMN, YNTaTh WHGOPMAIUIO, IPEICTABICHHYIO B
BUAY TaOnWi, Auarpamm, rpadukoB, MOHMMATh BEPOSTHOCTHBIA XapakTep CIy4ailHBIX COOBITHH,
COCTaBIISITh HECIIOKHBIE allTOPUTMBI H JIp.

be3 6a30Boil MaTeMaTHYECKOW MOATOTOBKH HEBO3MOXKHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM
YeloBeKOM. B Imkone maremarthka CIy>KUT OMOPHBIM MPEIMETOM [UIsl HM3YyYeHUS CMEXKHBIX
JUCLUIUIMH. B mocnemkonbHOM >KM3HM peajibHOM HEOOXOAMMOCTBIO B HAlllM JHU SIBIISETCS
HENpeppIBHOE 00pa3oBaHue, 4YTO TpeOyeT MOJHOIEHHONH 0a30Boil  00meo0pa3oBaTeabHON
MOJATOTOBKH, B TOM 4YHCJIE W MaremMarndeckod. M HakoHen, Bce OOJbIIE CHENUANBHOCTEH, IJIe
HEOOXO/MM BBICOKMH YpOBEHb O0pa30BaHMs, CBSI3aHO C HENOCPEICTBEHHBIM IpPHUMEHEHUEM
MaTeMaTuKu (PKOHOMUKA, OusHec, GUHAHCHI, PU3NKA, XUMUs, TEXHUKA, HHPOpPMATHKA, OHUOJIOTHS,
ncuxoyiorus u ap.). Takum oOpa3oM, pacHIMpseTcss Kpyr IKOJIbHUKOB, A KOTOPhIX MaTeMaTHKa
CTaHOBUTCS 3HAYUMBIM IIPEIMETOM.

Jlns KU3HM B COBPEMEHHOM OOIIECTBE BAKHBIM SBISAETCS (POPMHUPOBAHUE MATEMATHUECKOTO
CTWJIS MBIIUICHUS, MPOSBISAIONIErOCS B OIpeAeNeHHbIX YMCTBEHHBIX HaBblKax. B mporecce
MaTEMaTUYECKON JI€ATEIbHOCTH B apCeHal IPUEMOB M METOJOB YEJIOBEUECKOIO MBILIUICHUS
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA UHAYKLUSA U I€TYKIHs, 000011IeHne U KOHKPETHU3allHsl, aHAJIN3
U CHHTE3, KiaccupuKamuss W cucTemMaruzaius, abOctparupoBaHue u aHanorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3AKJIIOUEHUH M MpaBWia HUX KOHCTPYHMPOBAaHUS BCKPBIBAIOT MEXaHU3M
JIOTUYECKHUX TOCTPOEHUH, BbIpadaThIBAIOT YMEHUsI (GOPMYyITUPOBaTh, OOOCHOBBIBATH M JJOKA3bIBATh
CY)KIECHHs, T€M CaMbIM pa3BUBAIOT JIOTMYECKOE MbIlIeHHe. Benaymas ponb NpUHAAIEKUT
MaTeMaTuke B (POPMHUPOBAHUU AIITOPUTMHYECKOTO MBIIIIICHUS! U BOCIIUTAHUW YMEHHUH JeiiCTBOBATh
10 33/IaHHOMY aJITOPUTMY U KOHCTPYHpPOBaTh HOBBIE. B X0 perienns 3a1a4 — OCHOBHOM y4eOHOM
NESTEIbHOCTH Ha YpOKax MaTeMaTUKH — pPa3BUBAIOTCA TBOpYECKas W MPHUKIAIHAS CTOPOHBI
MBIIIICHHS.

OOyyeHne MaTeMaTHKE JaeT BO3MOXKHOCTh Pa3BHBATh Yy YYAlIUXCS TOYHYIO, SKOHOMHYIO H
MH(OPMATUBHYIO peyb, YMEHUE OTOMpaTh Hambojee MOAXOASIINE S3bIKOBbIE (B YaCTHOCTH,
CHUMBOJIMYECKHE, TpapuecKue) CpeacTBa.

Marematuueckoe 00pa3oBaHHE BHOCHUT CBOM BKJIaJ B (OpMUpOBaHHE OOLIEH KyIbTYpHI
yenoBeka. HeoOX0IMMBIM KOMIIOHEHTOM 00IEeil KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHMUHU SIBIISIETCS
oO11ee 3HaKOMCTBO C METOJ]aMH [TO3HAHUS JIEHCTBUTEILHOCTH, TIPEJCTABICHUE O MPEAMETE U METO/IE



MaTeMaTHKH, €r0 OTJIMYMS OT METOJOB €CTECTBEHHBIX M T'yMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX
IIPUMEHEHUs MATEMATUKU Il PELICHUS HAyYHBIX U IPUKIIAHBIX 3a1a4.

N3yueHne MaTeMaTHKU CIIOCOOCTBYET 3CTETHMUECKOMY BOCIMTAHHUIO YEJIOBEKAa, MOHUMAaHHIO
KpacoTbl W H3SIIECTBA MAaTEMaTHYECKHX PACCYKICHHUH, BOCIPHUATHIO TE€OMETPHUYECKHX (QOopM,
YCBOCHUIO UJIEU CUMMETPUH.

Hcropust pa3BUTHsS MAaTEMaTU4ECKOTO 3HAHMS AA€T BO3MOKHOCTB IIONOJIHUTH 3a11ac UCTOPUKO-
HAYYHbIX 3HAHUH IIKOJIBHUKOB, C(POPMUPOBATH Yy HUX IPEJICTABICHHUS O MaTeMaTHKE KaK 4acTh
0011e4€eI0BEUECKON KYJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMU HCTOPUYECKMMH BEXaMU BOSHUKHOBEHHUS
Y PAa3BUTHUS MAaTEMAaTHYECKON HAYKH, C ICTOPUEHN BEIMKUX OTKPBITUN, UMEHAMM JIFOJI€H, TBOPUBLIMX
HAYKY, JOJDKHO BONTH B MHTEJUIEKTYaIbHBIN 0arax KaKaoro KyJabTYPHOTO YeJIOBEKa.

MecTo y4eOHOTr0 nmpeaMera B y4eOHOM ILJIaHe

BasucHelii yaeOHbIN (00pa3oBaTeNbHbIN) JIaH HA W3YY€HHE MAaTEeMaTUKU B OCHOBHOM ILIKOJIE
OTBOJUT 5 y4eOHBIX YaCOB B HEJIEIIO B TEYCHHE KaXKI0T0 rojia 00yueHusi, BCero 875 ypoKoB.

CornacHo npoekTy basucHoro yae6HOro (00pa3oBaTensHOr0) miaHa B 5S—6 Kiaccax u3ydaercs
npenMer «Marematuka» (MHTETPUPOBaHHBIM mpeamer), B 7—9 kiaccax -  «Anredpa» u
«I"eomeTpus».

[Ipenmer «Marematuka» B 5—O6 kiaccax BKIIOYaeT apu(pMeTnyecKuid MaTepuan, 3JI1eMEHThI
anreOpbl ¥ TEOMETPHH, a TAK)KE DJIEMEHTHI BEPOSTHOCTHO-CTATUCTHYECKON JINHUH.

B 7 — 9 pa3znen «Anrebpa» BKJIIOYaeT HEKOTOPHIE BOIMPOCH apu(METHUKU, Pa3BUBAIOIIUE
YHCIIOBYIO JINHUIO 5—06 KJIacCOB, COOCTBEHHO alre0pandecKuii MaTepuall, dJIeMeHTapHble (PYHKITUH.

B pamkax yuebHoro pasznena «l'eoMeTpus» TPaJAULMOHHO M3y4YalOTCs, €BKJIMI0BA T€OMETPHS,
3JIEMEHTBI BEKTOPHOU ainredpbl, FeOMETpUUECKHUE TPe0Opa3OBaHus.

B cuny HOBHM3HBI JUISl IIKOJIBI BEPOATHOCTHO-CTATUCTUYECKOTO MaTepHualla U OTCYTCTBUSA
METOJMYECKUX TPAIULUI BO3MOYXHA BApUATUBHOCTD IIPU €r0 CTPYKTypupoBanuu. Hauano nzydyenus
COOTBETCTBYIOILIETO MaTepHaa MOXKET ObITh OTHECEHO K 7 — 9 Kiaccam.

Pe3y.1'II)TaTl>I H3YyYCHUA yt{eﬁnoro npeamMera

W3ydyeHne MaTeMaTHMKH B OCHOBHOM IIKOJ€ JAaeT BO3MOXKHOCTH OOYy4arolmuMcsi JOCTUYb

CIENYIOLIUX PE3YJIbTaTOB Pa3BUTHSL:
1. 6 iuunocmuom nanpaenenuu:

®yMEHHE SICHO, TOYHO, IPAMOTHO M3J1araTb CBOU MBICIU B YCTHOM U IMCbMEHHOM pe€YU, IOHUMATh
CMBICJI ITOCTaBJICHHOM 3a1a4H, BEICTPAUBATh ApryMEHTALUI0, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI

® KPUTUYHOCTh MBILIUICHMS, YMEHHE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHWUS,
OTJINYATh TUNIOTE3Y OT (aKTa;

eTIpe/ICTAaBJIEHNE O MAaTEMAaTUYECKOI Hayke Kak cdepe ueloBeUecKOi JesTeNbHOCTH, 00 ITanax
€€ Pa3sBUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUA LUBUIIN3ALINHY;

®KpPEAaTUBHOCTh  MBIIUJICHUS, WHHULNMATHBA, HAXOJYUBOCTb, AKTHMBHOCTb IIPM PEIICHHUH
MaTeMaTUYeCKUX 3a/1a4;

eyMEeHHE KOHTPOJIUPOBATH MIPOLIECC U PE3yNbTaT yUeOHOH MaTEMaTUYECKOM 1eATeNbHOCTH;

®CTII0OCOOHOCTh K 3MOIMOHAJIBLHOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/1ay, pPeUICHHH,
paccyXJIeHNN;

2. 6 MemanpeoMemHOM HANPAGIeHUl:

eIIcpBOHAYANIbHBIE MPEACTABICHUS 00 UAESIX U O METO/JAaX MAaTeMaTUKH KaK YHHUBEPCATbHOM
A3bIKE HAYKU U TEXHUKH, CPEJICTBE MOJECIMPOBAHHUS SIBICHUN U MPOLECCOB;

eyMEHHE BHUJETh MAaTEeMAaTUYECKYIO 3a/auy B KOHTEKCTE MPOOJEMHON CHUTyallMM B JPYTUX
JUCLHUIIIINHAX, B OKPYXKAIOLIEN KU3HH;

eyMEHHE HAaxOJUTh B PA3IMYHBIX HCTOYHHKAX HHQPOpPMAIUIO, HEOOXOAUMYIO Ui PELICHUS
MaTeMaTHUYeCKUX MpoOJieM, MPEACTaBIATh €€ B MOHATHOM (opMe, MPUHUMAThH PEIICHHUE B YCIOBHIX
HEMOJIHOM 1 M30BITOYHO, TOUHON M BEpOATHOCTHOM MH(popMarumy;



eyMEHHE ITOHMMAaTh M HCIOJb30BaTh MAaTEMaTHUECKUE CpEICTBA HArNIATHOCTH (rpadukw,
JarpaMMbl, TaOJIULBI, CXEMBI U JIp.) ISl WJUTIOCTPALlU, MHTEPIPETalluy, apTyMEHTAIIH;

eyMEHME BBIJIBUI'ATh THUIIOTE3bl NPHU PELICHUN Y4eOHBIX 3aJad, MOHMMAaTh HEOOXOJUMOCTh UX
IIPOBEPKU;

eyMEHHE NMPUMEHATh WHAYKTUBHBIC U IEAYKTUBHBIC CIIOCOOBI PaCCYKICHHIA, BUICTh Pa3InYHbIC
CTPATETUH PELICHUS 3a/1a4;

®[IOHMMAHUE CYILIHOCTH AJITOPUTMUYECKUX NPEIIMCAHUNA U YMEHUE IEHCTBOBATh B COOTBETCTBUH
C IPEUIOKEHHBIM AJITOPUTMOM;

eyMEHHE CaMOCTOSITEIbHO CTaBHUTH II€NIM, BBHIOMPATh M CO3/1aBaTh AJTOPUTMBI JJIsl PEILICHHS
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

eyMEHHUE IUIAHUPOBAaTh MU OCYIIECTBIATH ICSATECIBHOCTb, HANPABICHHYIO Ha DPEIICHUE 3a1ad
HCCIIEI0BATEIBCKOTO XapaKTepa;

3. 6 npeomMemHomM HanpaesiIeHuu:

eOBJIa/IcHUE 0a30BbIM NMOHATUHHBIM alapaToM 110 OCHOBHBIM pa3jiesiaM COAEp KaHus,
npecTaBiIeHne 00 OCHOBHBIX M3y4aeMBIX MOHATHX (YUCIIO, TeOMETpUYecKas purypa, ypaBHeHuHe,
(GyHKLUS, BEPOATHOCTD) KaK BaKHEHIINX MAaTEMaTUUYECKUX MOJIENISIX, T0O3BOJISIOLIMX OIUCHIBATh U
U3y4aTh PEAIbHBIC IIPOLIECCHI U SIBJICHUS;

eyMeHHE paboTaTh C MaTeMaTHYECKUM TEKCTOM (aHAJIM3MPOBATH, M3BJIEKATh HEOOXOAUMYIO
UHPOPMALIMIO), TPaMOTHO TNPUMEHATh MAaTEMaTHYECKYI0 TEPMHUHOJOIMIO U  CHUMBOJIHUKY,
HCIIOJIB30BAaTh Pa3JINYHbIC S3bIKU MATEMATUKH;

eyMEHHE NPOBOJUTH  KiIaccU(UKaLUU, JOruyeckue OOOCHOBaHMA,  JIOKA3aTeNbCTBA
MaTEMaTUYECKUX YTBEPKICHUM;

eyMEHUE paclo3HaBaTh BU/bl MATEMAaTUYECKUX YTBEPKICHUH (aKCUOMBI, OPEIENIEHUS, TEOPEMBbI
U Jp.), IpsIMbI€ U 0OpaTHBIE TEOPEMBI;

®pa3BUTHE NPEACTABICHUI O YUCIIE U YUCIIOBBIX CUCTEMAaxX OT HaTYPAJIbHBIX A0 AEHCTBUTEIbHBIX
4uCel, OBJIAa/ICHUE HABbIKAMHU YCTHBIX, INCBMEHHBIX, MHCTPYMEHTAJIbHBIX BHIYMCICHUMN;

®OBJIaJICHUE CUMBOJIBHBIM SI3BIKOM aQireOpbl, NpPUEMaM{ BBINOJIHEHHUS TOXJIECTBEHHBIX
peoOpa3oBaHuil pallMOHATIbHBIX BBIPAXKEHUM, peLlIeHHs] ypaBHEHUH, CUCTEM ypaBHEHUI1, HEPAaBEHCTB
U CUCTEM HEPABEHCTB, YMEHHUE HUCIIOJIB30BaTh UJCK KOOPAMHAT HA IUIOCKOCTH Ul MHTEPIPETALUA
yYpaBHEHUI, HEPABEHCTB, CUCTEM, YMEHHUE NPUMEHATh ajlreOpandeckue mpeoOpa3oBaHUs, amnmapaT
YPaBHEHUH U HEPABEHCTB Ul PELIEHUs 3a1a4 U3 Pa3IMYHbIX Pa3JeloB Kypca;

®OBJIaJICHHE CUCTEMON (PYHKLIMOHAIBHBIX MOHATUH, (PYHKIMOHAIBHBIM SI3bIKOM U CUMBOJIUKOM,
YMEHHE Ha OCHOBE (PYHKIIMOHAIbHO-TpaUUYECKUX MPEJCTABICHUN ONUCHIBATh U aHAJIU3UPOBAThH
peabHbIe 3aBUCUMOCTH;

®0OBJIaJICHUE OCHOBHBIMU CIIOCOOAMHU NPEJCTaBICHHUS M aHaIUW3a CTATUCTHUUYECKUX JaHHbIX;
HaJIU4Me MPEACTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHUPE U O PA3IUYHBIX
croco0ax uX U3y4eHHUsl, 0 BEPOSITHOCTHBIX MOJIENISIX;

®0OBJIA/ICHUE T'€OMETPUYECKUM S3BIKOM, YMEHUE HCIIOIb30BaTh €0 JI1 ONMCAHUSA IIPEAMETOB
OKPY’KaIOIIEero MUpa, pa3BUTHE NMPOCTPAHCTBEHHBIX MPEJICTABICHUM U M300pa3uUTENbHBIX YMEHHH,
pUOOpETEHNE HABBIKOB F€OMETPUUYECKUX MTOCTPOSHUIA;

®yCBOCHHE CHCTEMAaTHYEeCKMX 3HAaHMW O IUIOCKMX (UIrypaX M MX CBOMCTBAaX, a TaKXe Ha
HalJIAIHOM YpPOBHE — O IPOCTEHMIIMX IPOCTPAHCTBEHHBIX TENAX, YMEHUE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUS O HUX JUIS PEIIEHUs TEOMETPUUYECKHUX U IPAKTUYECKUX 33]1a4;

eyMEHHsSI M3MEpATh [UIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HCMOIb30BaTh (HOPMYJbl I
HaXO0XJCHUS EPUMETPOB, TUIOIAAeH U 00bEMOB reOMEeTpUIECKUX (puryp;

eyMEHHE MPHUMEHATh W3YYCHHBIC IOHATHUS, pe3yJbTaThl, METOABl JUIA pEIICHHs 3anad
MPAKTUYECKOI0 XapaKkTepa U 3a7jad U3 CMEXHBIX JUCIUILINH C UCIIOJIb30BAHUEM MPU HEOOXOAUMOCTH
CIIPaBOYHBIX MAaTEPUAIIOB, KAJIBKYJIATOPA, KOMIIBIOTEDPA.

IInanupyemMsble pe3yJbTaThl H3y4eHHs Y4eOHOI0 IpeaMeTa, Kypca.
HarypajubHblie yncia. J[poou. PannonajbHble yucaa



BBINYCKHMK HAY4YHUTCS:

* IOHKUMAaTh OCOOCHHOCTH JICCATUYHON CUCTEMBI CUMCIICHUS;

* ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JIETUMOCTbIO HATYpaJIbHbBIX YHUCEIT,

* BBIpQXKaTh YKCIIa B SKBUBAICHTHBIX (popmax, BeIOMpas Harboiee MOAXOISIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYyalluu;

* CPaBHHMBATh U YNOPSAI0UYMBATH PAllMOHATIBHBIC YNCIA;

* BBINIOJIHATH BBIUUCIICHHS C PAllMOHATIBHBIMU YUCIaMH, COYETasi YCTHBIE M MUCbMEHHBIE TPUEMBI
BBIYHCIICHUM, IPUMEHEHHUE KAJIbKYJIATOPA,

* MCIIOJIb30BaTh MOHATHUSA U YMEHHUS, CBSI3aHHBIE C MPONOPIUOHATBHOCTBIO BEJIMYMH, POLIEHTAMHU,
B XOJIE PEIICHUS] MAaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 CMEKHBIX MPEJAMETOB, BBITIOJIHATH HECIOKHbIE
MPAKTUYECKUE PACUETHI.

BBINYCKHHK MOTYYUT BO3ZMOKHOCTD:

* TIO3HAKOMUTHCS C MMO3UIIMOHHBIMUA CUCTEMAaMM CUMCIICHUS C OCHOBAHUSAMM, OTJIUYHBIMU OT 10);

* YIUIYOUTh U Pa3BUTh MPECTABICHUS O HATYPAIbHBIX YUCIIAX U CBOMCTBAX JIEIMMOCTH;

* HAYYUTHCS UCIIOJIb30BATh MPUEMBI, PAITMOHATM3UPYIOIINE BEIYUCICHUS, TPHOOPECTH MPUBBIUKY
KOHTPOJIMPOBATH BBIYMCIICHUS, BEIOUPAsI MTOAXOASIIUHN JIJIsi CUTYaI[UH CII0C00.

JlelicTBUTEILHbIE YHCJIA

BhIyCKHUK HAYIUTCS:

* HCIIOJIb30BATh HAYAIbHBIC TIPECTABICHUS O MHOXECTBE JICUCTBUTEIBHBIX YHCEIT,

* ONIEPHUPOBATH MOHSATHUEM KBAJAPATHOTO KOPHS, IPUMEHSTh €T0 B BBIYUCIICHUSX.

BBINYCKHUK MOJTYYUT BO3MOKHOCTD:

* Pa3BHUThH MPEJCTABICHUE O YHCIIC U YUCIIOBBIX CHCTEMaX OT HATYPAIbHBIX J0 JIEHCTBUTEIBHBIX
YHCEIT; O POJIM BBIYMCIICHUH B MPAKTHKE,

* Pa3BHUThH W YIIIYOUTh 3HAHUS O IECATUIHOM 3aIUCU JECHCTBUTEIBHBIX YUCell (IEPHOANYSCKUC U
HEIMePUOIUYECKHE TpoOH).

HN3mepenus, npudInKeHUs1, OLEHKH

BBINTYCKHHUK HAYYUTCS:

* UCTIOJIb30BaTh B XOJE PEIICHHS 3a7a4 JJIEMEHTapHbIC TIPEJICTABICHUS, CBSI3aHHBIE C
MPUOJIMKEHHBIMU 3HAYCHUSIMH BEJIMYHMH.

BBINYCKHHK MOTYYAT BO3ZMOKHOCTD:

* OHSATh, YTO YHWCJIOBBIE JaHHBIC, KOTOpPbIE HCIOIB3YIOTCS ISl XapaKTEPUCTHKU OOBEKTOB
OKPY)KaIOIIET0 MHUpa, SBIAIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMH, YTO IO 3alucH
NpUOMKEHHBIX 3HAYCHUN, COAepkalluxcs B WH(GOPMAIMOHHBIX HMCTOYHUKAX, MOKHO CYIUTH O
MOTPEITHOCTH MPUOIKECHHUS;

* OHATh, YTO TIOTPELIHOCTh pe3yJbTaTa BBIUMUCICHUA JODKHA OBITH COM3MEpUMa C
MOTPEITHOCTHIO UCXOIHBIX JTAHHBIX.

AuredpanyecKkne BbIPaKeHHUA

BbInycKHUK HAy4uTCS:

* OTIEpUPOBATh MOHATUSAMH «TOXIECTBOY», «TOXKJECTBEHHOE MPeoOpa3oBaHuey», pellaTh 3aJauu,
coJiepskanire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (OpMyliaMu;

* BBIMOJIHATH MPe0Opa30BaHUsl BBIPAXKEHUH, COAEPIKAIIMX CTENEHU C LENbIMU MOKa3aTeNsIMU U
KBaJIpaTHbIE KOPHU;

* BBITMIOJIHATH TOX/IECTBEHHBIE NMPEOOpa30BaHMsl pallMOHAIBHBIX BBHIPAKEHUH Ha OCHOBE MPaBUII
JEeNCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyeckuMH Ipo0siMu;

* BBIIIOJIHATD PA3JI0KEHNE MHOTOYJIEHOB HA MHOKUTEIH.

BbINYCKHHMK TOTYYUT BO3MOXKHOCTb HAYUUTHCS:

* BBITNIOJIHATH MHOTOIIArOBbIe Peo0pa30BaHus pallMOHATBHBIX BEIPAKEHUH, TPUMEHSS IIUPOKHUI
HabOop croco0oB U MPUEMOB;

* IPUMEHATh TOXKJIECTBEHHbIE MPeoOpa3oBaHUs Ui PELIeHMs 3a/au U3 pa3IMyHbIX pa3felioB
Kypca (HanpuMmep, /Ui HaXOKJIeHHs] HanOOoJbIIero/HauMEHbILIEr0 3HaYeHHsI BBIPAKEHU ).

YpaBHeHus

BI)IHVCKHI/IK HAyV4YUTCA:




* pelaTb OCHOBHBIE BHJbl PAallMOHAJIBHBIX YPAaBHEHWMU C OJHOM INEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMY;

* HIOHMMAaTh YpaBHEHHE KaK BAKHEWIIYI0 MaTEMaTHYECKYI0 MOJEINb JUISl ONHCAHUS W M3YYCHUS
pa3sHOOOpa3HBIX peaJbHBIX CUTYAIU, peIIaTh TEKCTOBBIE 3a/1a4M aNreOpanyecKuM METOI0M;

* IPUMEHSTh rpaUYecKre MPEICTaBICHUS ISl UCCIICAOBAHMS YPaBHCHUIA, HMCCICIOBAHUS U
peiCHus CUCTEM ypaBHeHI/II;’I C ABYyMs IIEPCMCHHBIMMU.

BBINYCKHUK ITOJYYUT BO3MOYKHOCTB:

* OBJIAJICTh CIECLHMAIBHBIMU NPUEMAMU PELICHUS YPAaBHEHUW M CUCTEM YpPAaBHEHMH; YBEPEHHO
IPUMEHSTh anmapaT ypaBHEHUH Ui pelIeHHs pa3HOOOpa3HBIX 33j1a4 M3 MAaTEMAaTHKH, CMEXKHBIX
IpEJIMETOB, IPAKTUKH;

* IPUMEHSTh rpaguYecKue MPeICTaBICHUS ISl UCCIICA0BAHNS YPaBHCHUM, CUCTEM ypaBHEHUIA,
coaepxanmx OykBeHHbIe KO3()(DUITUEHTHI.

HepaBencrBa

BoInyckHHUK HAy4dUTCS:

* IOHUMATh U IPUMEHSITh TEPMUHOJIOTHIO U CAMBOJIUKY, CBSI3aHHBIE C OTHOILICHUEM HEPABEHCTBA,
CBOICTBA YMCJIOBBIX HEPABEHCTB;

* peliaTh JMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOW U MX CHCTEMBbI; pellaTh KBAJpPATHHIC
HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeICTaBICHHS,

* IPUMEHSATH annapar HepaBeHCTB JJIs PEIICHMS 3aJ]a4 U3 PA3IMYHbIX pa3/IesioB Kypca.

BEIIIYCKHHK HOJIYYNUT BO3MOKHOCTh HAYYUTHCS

* pa3HOOOpa3HBIM MpHEMaM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSATH ammapaT
HEPaBEHCTB s pelIeHUs Pa3HOO0OPA3HBIX MATEMAaTHYECKUX 3314 U 3a/1a4 U3 CMEKHBIX MPEIMETOB,
MPAKTUKH;

* MPUMEHSATH TpadUIeCKUe TPEICTABICHUS TSl HCCIIE0BAHUS HEPABEHCTB, CHCTEM HEPABCHCTB,
coJiepKaiux OyKBeHHbIE KOO PUITUECHTHI.

OcHoBHbIE NOHATHA. YHCI10BBIE PYHKIHH

BbInycKHUK Hay4nTCS:

* IOHUMAaTh U HUCMOJIB30BaTh (DYHKIIMOHAIBHBIC MOHATUS W S3BIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYCHHS ),

* CTPOUTH TpadUKH DJIEMEHTAPHBIX (YHKIWH; MCCIEOBATh CBOMCTBA YMCIOBBIX (DYHKIMH Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'PaHKOB;

* IOHUMAaTh (YHKIMIO KaK BAKHEHIIYI0O MaTEMaTHUECKYI0 MOJIENb JJIsl ONMMCAaHUs MPOLECCOB U
SBJICHUH OKPYXKAIOIEro MUpPa, MPUMEHATh (DYHKIIMOHAIBHBIN SI3BIK JIJIS1 OTMCAHUSI U UCCIIEI0BaHMS
3aBUCUMOCTEN MeXy PU3NUECKUMH BETUYHHAMHU.

BhINYCKHMK HOJYYUT BO3MOXKHOCTb HAYYUTHCSL:

* IPOBOJIUTh KCCIIEJOBAaHUSA, CBS3aHHBIE C H3YYEHMEM CBOMCTB (YHKIUI, B TOM YHUCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE I'Pa)MKOB U3YYEHHBIX (QYHKIUI CTPOUTH O0JIee CII0KHBIE
rpaduku (KycOuHO-3a/1aHHbIE, C «BBIKOJIOTHIMM» TOYKAMH U T. I1.);

* ICIOJIb30BaTh (DYHKIMOHAJIBHBIE MPEJICTABICHUS M CBOMCTBa (QYyHKIMM Ui perieHus
MaTeMaTUYeCKUX 3aJayd U3 pa3IMYHBIX pa3/ieloB Kypca.

YucaoBbIe MOCIEI0BATEIBLHOCTH

BrinyckHHUK HayduTCS:

* IOHUMATh U HCIOJB30BaTh SI3BIK MOCIEAOBATEIBHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HaYeHMS ),

* IpUMEHATh (OPMYIBI, CBA3aHHBIE C ApU(METHUECKOW W TEOMETPUYECKOW Mporpeccuei, u
anmapar, cOpMUPOBAHHBIN MTPH H3YICHHUH JIPYTHX Pa3IeioB Kypca, K PEIICHHIO 3a/1a4, B TOM YHCIIC
C KOHTEKCTOM U3 PealbHOM KU3HHU.

BI)IHVCKHI/IK IIOJIYUYUT BO3MOXKXKHOCTH HAYVUUTHCA:

* pemiath KOMOMHUPOBAHHBIC 33/1a4M C MIPUMEHEHHEM (OpPMYJ N-TO 4ieHa U CYMMBI MEPBBIX N
YWIEHOB apU(PMETUYECKOIN 1 TeOMETPUUECKON IPOrpecCuy, MPUMEHSSI IPU STOM arlrapar ypaBHEHHUH
Y HEPaBEHCTB;




* IOHUMATh ApU(PMETHUECKYI0O M T€OMETPUUYECKYIO MPOrPECCHI0 KaK (YHKIUH HATypalbHOTO
apryMeHTa; CBSI3bIBAaTh apU()PMETHUECKYIO IPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C
9KCHOHEHIMAIIBHBIM POCTOM.

OnucarejJbHasi CTATHCTHKA

BBINYCKHUK HAy4uTCs MCIIOJIb30BaTh IPOCTEHIINE CHOCOOBI IPEJICTABICHHUS U aHaIU3a
CTaTUCTUYECKUX JTAHHBIX.

BBINYCKHUK MONTYYUT BO3MOXKHOCTH IIPUOOPECTH MEpPBOHAYAIbHBIN OMNBIT OpraHu3anuu coopa
JAHHBIX TP MPOBEJCHUHN OITPOca OOIIECTBEHHOT'O MHEHUS, OCYIIECTBIATh UX aHAJIH3, IPEICTABIATH
pe3ysbTaThl ONPOCa B BUJIE TAOJIULIBL, AUArPAMMBbI.

Cay4aiiHble COOBITHSI U BEPOATHOCTD

BBINyCKHUK HAYYUTCSI HAXOUTh OTHOCUTEJIBHYIO YaCTOTY U BEPOSATHOCTh CIYy4aHOI'O COOBITHS.

BhINYCKHUK NOAYYUT BO3MOKHOCTD TPUOOPECTH ONBIT MPOBEACHHUS CITyYaHbIX SKCTIEPUMEHTOB,
B TOM YHCJIE C IOMOIIBIO KOMIIBIOTEPHOTO MOJECIMPOBAHMSI, MHTEPIPETALNU X PE3yJIbTaTOB.

Komo0unaropuka

BbINyCKHUK HayuyuTcs pematb KOMOMHATOpPHBIE 33Jjaud HA HAaXOXKJIEHHE YuClia 0ObEKTOB WU
KOMOMHALINH.

BBINYCKHUK MOJYYUT BO3MOMXKHOCTh HAYYHUTHCS HEKOTOPHIM CIELUAIBbHBIM MPUEMAM pEIIEeHUs
KOMOMHATOPHBIX 3a]1a4.

HarnsinHasi reomerpust

BreInyCKHHK Hay4HTCS:

* paclio3HaBaTh Ha YEpPTEkKaxX, PUCYHKAX, MOJEISAX M B OKpPYXKAlOLIEM MHUpE IUIOCKHE H
MIPOCTPAHCTBEHHBIC TEOMETPUICCKHE (DUTYPHI;

* pacnio3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapajlieenunena, NpaBuibHOW MUPaMHUIbI,
UWIMHPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBLHOTO Mapalieenurea;

* ONPENIEISTH 10 JIMHEHHBIM pa3MepaM pa3BEPTKU PUTYPHI JIMHEHHBIC pa3Mephl caMOi GUTYPBI 1
Hao0opoT;

* BBIYHCIIATH 00BEM MPSIMOYTOJIBHOTO IMapalIe/ICITUIIe A,

BEITYCKHUK HOJIYYUT BO3MOKHOCTh:

* HAYYUTHCS BEIYUCIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPHUICCKUX (DUTYpP, COCTABJIICHHBIX U3
MPSMOYTOJIBHBIX MMAPAIIIENIEIIUIIEIOB;

* YIUIYOUTh U Pa3BUTh MPEJCTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYpax;

* HAYYUTHCA IPUMEHATH OHATUE PA3BEPTKU JJIsI BBITIOJIHEHUS IIPAKTUYECKUX PACUETOB.

I'eomeTpuueckue purypni

BhInycKHUMK Hay4YuTCA:

* I0JIb30BAThCS SI3BIKOM T'€OMETPUU Ui OMNHMCAHUS IPEIMETOB OKPYKAIOLIEro MHpa U HMX
B3aMMHOI'O PACIIOJNIOKEHMS;

* pacrio3HaBaThb M M300pa)kaTh Ha YepTeXkax M PHUCYHKAX TIeoMeTpuyeckue (GUrypsl u X
KOH(UTypaluu;

* HAXOJIUTh 3HAYEHUS JJIMH JUHEWHBIX 3JIEMEHTOB (UIYp U UX OTHOLIEHHS, I'PadyCHYIO Mepy
yrioB oT 0° mo 180°, mpumeHsist onpeneneHus, CBOMHCTBa M NMPHU3HAKU (UTYp U HMX HJIEMEHTOB,
oTHoleHus Guryp (paBeHCTBO, O100ME, CAMMETPHH, IIOBOPOT, MapaJUICIbHBIN MEPEHOC);

* OIIEPUPOBAaTh C HAYAJIbHBIMU TOHATUSMU TPUTOHOMETPUM U BBINOJIHATH DJIEMEHTApPHBIE
orepanuu HaJl QyHKIUSIMH YTJIOB;

* pemaTh 3a/1a4M Ha JI0Ka3aTesIbCTBO, ONMUPAsICh HAa U3YYEHHBIE CBOMCTBA (PUIYp M OTHOIIEHUI
MEX/1y HUMH U IPUMEHSISI U3yYeHHbIE METObI J0KA3aTeNbCTB;

* pemaTh HECJOXKHBIE 3a/1a4d Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJTOPUTMBI ITIOCTPOECHHUS C
MOMOUIBIO IUPKYJIIS U TUHEHKU;

* pemark NpocTeNIINE IIAHUMETPUYECKHE 33/1a4M B IPOCTPAHCTBE.

BbINyCKHHMK TOTYYUT BO3MOXKHOCTb:

* OBJAQJIETh METOJAMHU PEIIEHUS 3aJad Ha BBIYMCIEHUS WU JOKAa3aTeNIbCTBA: METOJIOM OT
MIPOTUBHOT0, METOJIOM IMOI00MSI, METOJJOM Nepedopa BapUaHTOB U METOJIOM I€OMETPUUECKHUX MECT
TOYEK;




* MpUOOPECTH ONBIT MPUMEHEHUSI ANreOPandecKoro U TPUTOHOMETPUYECKOTO arapara u uieu
JBIKEHUSI IPU PEIICHUH T€OMETPUYECKUX 3a/1a4;

* OBJIQJICTh TPAJAUIIMOHHOM CXEMOHM pEIICHUs 3a/lad Ha MOCTPOCHHUE C MOMOILIBI IUPKYJIS U
JUHENKH: aHaJIu3, MOCTPOCHHE, I0KA3aTEeIbCTBO U UCCIIEAOBAHUE;

* HAYYHUTHCA pelIaTh 3a7a4M Ha TOCTPOCHUE METOJIOM T€OMETPUYECKOTO MECTa TOYEK U METOJIOM
OI00HS;

* IPUOOPECTH OIBIT HUCCIICIOBAHKMS CBOWCTB IUIAHUMETPUYECKUX (UTYp C TTOMOIIIBIO
KOMITBIOTEPHBIX IIPOTPAMM;

* IPUOOPECTH ONBIT BBIITOJIHEHHUS MPOEKTOB M0 TeMaM «l eomeTrpuueckue mpeoOpa3oBaHUs Ha
I0CKOCTH, «IlocTpoeHue 0TPe3KOB MO hopMyIIe.

HN3MepeHue reoMeTpu4ecKuX BeJTUIUH

BoInnyckHHUK HAy4dUTCS:

* UCIIOJIBL30BaTh CBOMCTBA HW3MEPEHUs JUIMH, IUIONIAJEH W YIVIOB IPU pEIICHWH 3a7ady Ha
HAXOJJICHUE IJTMHBI OTPE3Ka, ITTUHBI OKPYKHOCTH, JUTMHBI IYTH OKPY>KHOCTH, IPalyCHON MEpHI yria;

* BBIYMCIIATh IUIOMIAAM TPEYTOJbHUKOB, MPAMOYTOJbHUKOB, MApajljIeIOrpaMMOB, Tpareiuu,
KPYTOB U CEKTOPOB;

* BBIYUCIIATH JJIMHY OKPY>KHOCTH, JUIMHY IYTH OKPY>KHOCTH;

* BBIYHCIIATh JITMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M WX YIUIBI, UCHOIB3YS (POPMYIBI JUTUHBI
OKPYKHOCTH ¥ JUTMHBI IYTH OKPYKHOCTH, GOPMYIIbI IIomaaen puryp;

* pemiaTh 3a7a4M Ha JO0Ka3aTeIbCTBO C MCIIOIB30BAaHUEM (HDOPMYIT JIIMHBI OKPYKHOCTH U JUTUHBI
JyTH OKPY>KHOCTH, (hopMyII riomaaen Guryp;

* pemiaTh TPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXICHUEM TE€OMETPHUYECKUX BEIMYUH
(Mcmonb3ys MpH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPECTBA).

BEBINYCKHHMK OJIYYUT BO3MOKHOCTb HAYUHUTHCSI:

* BBIYUCIIATh IJIOMAAM (QUTYp, COCTAaBIEHHBIX W3 JBYX HIM Oojiee MNPSIMOYTOJIBHHUKOB,
napajuieJorpaMMoB, TPEYTOJILHUKOB, KPyra M CEKTOPa;

* BBIUMCIATh IUIOIIAJM MHOTOYIOJbHUKOB, MCIOJIb3ysl OTHOUIEHUS PAaBHOBEIUKOCTH U
PaBHOCOCTaBJIECHHOCTH;

* IPUMEHSATH AITeOPandeCKUil ¥ TPUTOHOMETPUYECKUI anmapar U UAeH JIBYXKCHUS IPU PEIICHUH
3a/1a4 Ha BBIYHMCIICHUE TLJIOMIAIe MHOTOYTOJIbHUKOB.

Koopaunarsi

BeInnyckHUK HayuuTes:

* BBIUUCIIATH JUIMHY OTPE3Ka 110 KOOPAMHATAM €0 KOHIOB; BBIYHUCIIATh KOOPAUHATHI CEPEIUHBI
OTpe3Ka;

* KCIOJIb30BaTh KOOPAUHATHBIM METOJ JJI U3yYEHUs CBOUCTB MPAMBIX U OKPYKHOCTEH.

BBINYCKHUK TOJIYYUT BO3MOKHOCTD:

* OBJIaJIETh KOOPJAMHATHBIM METOIOM PEILIECHM 3a71a4 Ha BBIYUCIICHUS U J0KA3aTEIbCTBA;

* IpUOOPECTU OMBIT UCIOIB30BAHUS KOMIBIOTEPHBIX IPOrpaMM JIJIsl aHAJIM3a YaCTHBIX CIIy4aeB
B3aUMHOTI'0 PACIOJIOKEHUS OKPYKHOCTEH U NPSAMBIX;

* MpUOOPECTU ONBIT BHINOIHEHUS MPOEKTOB HAa TeMy «lIpuMeHeHre KOOpIMHATHOTO METO/1a MPH
pELICHUH 3a/1a4 Ha BBIYUCIICHUSA U JOKA3aTeIbCTBAY.

BekTops!

BoInyCKHUK Hay4uTCs:

* OIIEpUPOBATh C BEKTOPAMH: HAXOJWTh CYMMY M pa3sHOCTb JIBYX BEKTOPOB, 3aJIaHHBIX
F€OMETPUYECKH, HAXOAUTHh BEKTOP, PABHBIN ITPOU3BEACHUIO 3aJaHHOI0 BEKTOPA Ha YUCIIO;

* HAXOJUTh JJI1 BEKTOPOB, 33JaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpa, KOOPAUHATHI CYMMBI H
pa3sHOCTH JIBYX U OoJiee BEKTOPOB, KOOPAWHATHI MPOU3BEACHUS BEKTOpPAa HA YHUCIO, IPUMEHSS MIPH
HEO0OXOIUMOCTH COYETATENbHBIN, IEPEeMECTUTENbHBIN U pacHpeeIUTEIbHbIN 3aKOHBI;

* BBIUUCIAT CKaJSIPHOE IPOM3BENCHHUE BEKTOPOB, HAXOAUTh YIHOJ MEXAY BEKTOPAMH,
YCTaHaBIMBATh MEPIEHIUKYISIPHOCTD MPSMBIX.

BbINYyCKHUK ITOJIYYUT BO3MOXKHOCTD:

* OBJIAJIETh BEKTOPHBIM METOJIOM JUIsSI pEUIEHUS 3a/1a4 Ha BBIYMCIEHUS U JOKA3aTeNIbCTBA;




® HpI/IO6peCTI/I OIIBIT BBIIIOJHCHUA MPOCKTOB HA TCMY «IIPUMCHCHHUC BCKTOPHOIO MCTOJA IIPU
PCIICHUH 3a/1a4 Ha BBIYHUCIICHUA U TOKA3aTCIILCTBAY.

OneHka MUIaHNPYeMbIX pe3yJIbTATOB

CucremMa OLEHKHM JIOCTMI)KEHUS  IUIAHUPYEMBIX  pE3YJIbTaTOB  OCBOEHMSI  OCHOBHOM
00pa30BaTeNbHONW IPOrpaMMbl OCHOBHOIO OOIIEro oOpa30BaHUS NPEAINONIAraeT KOMHJIEKCHbLI
no0xo0 K ouenke pe3yabmamoe o00pa30BaHUs, MO3BOJSIOMIMNA BECTH OLEHKY JOCTHXKCHHS
00yyaromuMucs BcexX TPEX IPYIIN Pe3ylbTaTOB 00pa30BaHUSL: TUYHOCHHbBIX, MEMANPEOMEMHBIX U
npeomemmuuix.

Cucrema OLIGHKM TIPELyCMaTpUBAacT YPOGHEEbll NOOX00 K COINEPKAHUIO OLECHKU U
MHCTPYMEHTAPUIO JUISl OLEHKH TOCTUKEHUS IUIAaHUPYEMBIX PE3YJIbTAaTOB, a TAKIKE K IPEACTABICHUIO
Y MHTEPIIPETALNU PE3yIbTaTOB U3MEPEHUI.

OgHuM W3 TOpPOSBICHUM ypPOBHEBOIO IOJAXOJAa SBISAETCS OLEHKA WHJIMBUIYaIbHBIX
00pa30BaTeNbHBIX JOCTHKEHUH Ha OCHOBE «METO/a CIIOXKEHHUS», IMpPU KOTOpOoM (uKcupyercs
JOCTI)KEHUE YPOBHSI, HEOOXOAMMOTO Ui YCIEIIHOTO MPOIOJDKEHHs 00pa3oBaHUs M PEATbHO
JIOCTUTaeMoro OOJIBIIMHCTBOM YYalMXCSl, U €ro IPEBBIIIEHUE, YTO II03BOJSET BBICTPAUBATh
WH/IMBUYaJIbHBIE TPA€KTOPUU JBWKEHHUS C y4ETOM 30HBI OJNFDKaifiiero pasBUTHs, (OPMHPOBATH
HOJIOKHUTEIbHYIO YUEOHYIO U COLMAIbHYIO MOTUBALHIO.

CucremMa OLEHKM  JIOCTHIKEHUS  IUIAHUPYEMBIX  pE3YyJlbTaTOB  OCBOEHMSI  OCHOBHOM
00pa3oBaTeIbHONW IPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS NPEAINONIAraeT KOMHJIEKCHbLI
noo0x00 K oueHKe pe3yabmamog O00pa30BaHUs, IO3BOJSIIONIMM BECTH OLEHKY JOCTHIKECHUS
00y4aromuMuCs BcexX TPEX IPYII Pe3yJbTaTOB 00Pa30BaHMSL: TUYHOCHHBIX, MEMANDPEOMEMHBIX
npeomemHmuix.

Cucrema OLIGHKM TIPENyCMaTpUBAcT YPOGHEEblll NOOX00 K COJNEPKAHUIO OLECHKU U
MHCTPYMEHTAPUIO JUISl OLEHKU JTOCTHKEHUS TUIAaHUPYEMBIX PE3YJbTAaTOB, a TAK)KE K IPEACTABICHUIO
Y MHTEpIIPETaLUU Pe3yIbTaTOB U3MEPEHUIA.

OgHuM U3 TpOSIBICHUM YpPOBHEBOI'O IOAXOAA SBJSAETCS OLEHKA WHJIUMBUIYalIbHBIX
00pa30BaTeNbHBIX JIOCTHKEHUH Ha OCHOBE «METO/a CIIOXKEHHUs», MPU KOTOpOoM (uKcHupyercs
JOCTUKEHUE YPOBHSA, HEOOXOAUMOro JUIsl YCHEHIHOIO MpPOJOJDKEHHs] OOpa3oBaHUS U PEAJIbHO
JIOCTUTAeMOro OOJIBIIMHCTBOM YYaIIMXCsl, M €ro MpPEeBbIIIEHHE, YTO TO3BOJSET BBICTPAUBATh
WMHAUBHUYaJIbHbIE TPAGKTOPUM JIBUYKEHHUS C YYETOM 30HBI OJpKaiiero pasBuTusi, GopMHUPOBATH
HOJIOKHUTETbHYIO YUEOHYIO U COLMAIbHYIO MOTUBAIHIO.

Oco0eHHOCTH OLIeHKH NpPeIMEeTHBIX Pe3y/1bTATOB

OrneHka MpeIMEeTHBIX Pe3ylbTaTOB MPEACTaBISAET COOON OLIEHKY IOCTHXKEHHs OOydarolMMcs
IUIAHUPYEMBIX PE3YJIbTATOB 110 OTJEIBbHBIM MPEIMETAM.

dopMHpOBaHUE J3THUX pE3yAbTaTOB oOOECeyrBaeTcss 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa3zoBaTeNbHOIO MpoIecca — y4eOHBIX MPEIMETOB.

OCHOBHBIM 00BEKTOM OIICHKM NPEIMETHBIX pe3yJbTaTOB B COOTBETCTBUU C TPEeOOBAHUSAMHU
Cranpapra sBISETCS CIOCOOHOCTh K PEUICHUIO y4eOHO-IT03HABATENbHBIX U Y4EOHO-MPAKTUYECKUX
3aJa4, OCHOBAHHBIX Ha M3y4yaeMOM y4eOHOM MaTepHaje, ¢ UCHOJIb30BaHUEM CHOCOOOB JEHCTBHM,
PEJEBAHTHBIX COAEPKAHNUIO YUEOHBIX ITPEIMETOB, B TOM YHCJIE METAIIPEIMETHBIX (II03HABATEIbHBIX,
PETyJISATUBHBIX, KOMMYHUKATUBHBIX ) I€HCTBUI.

CucreMa OlIeHKU MPEIMETHBIX PE3Y/IbTATOB OCBOCHUS YU€OHBIX IPOTPAMM C YUETOM YPOBHEBOTO
noxaxoja, npuHaToro B Cra"aapre, mpeamnosaracT BblieJaeHHe 0230BOr0 YPOBHSI JOCTHKEHHUI KaK
TOYKH OTCYETA IPU TOCTPOCHUHU BCEH CHUCTEMBI OLIEHKU M OpraHU3alliy UHIMBUyadIbHOU paboThI C
00yJaronuMucs.

PeanbHble NOCTHKEHHS OOYyYarOLIUXCSI MOTYT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO, a MOTYT
OTJIMYATHCS OT HETO KaK B CTOPOHY IPEBBILLIEHUS, TAK U B CTOPOHY HEJAOCTUKECHHUSL.

[IpakThKa mOKa3bpIBae€T, 4YTO JJs ONUCAHUS JOCTIDKEHMM O0O0ydaroluxcs Ienecoodpa3Ho
YCTaHOBUTBH CIIEAYIOIINE NATh YPOBHEH.

ba3oBblii ypoBeHb JOCTH:KEHHUH — YpOBEHb, KOTOPBIN JAEMOHCTPUPYET OCBOEHUE yYEOHBIX
JIecTBUH ¢ OTIOPHOI cUCTEMOM 3HaHUI B paMKax Jrarna3oHa (Kpyra) BbAJICHHbIX 3a/1a4. OBiaieHue



0a30BbIM YPOBHEM SBJISETCS JOCTATOYHBIM JUIS MPOJOJDKEHUSI 00y4eHMs Ha CIEAYIOLIeH CTYIeHU
00pa3oBaHus, HO HE N0 MPOMUIBHOMY HampaBieHuo. JloCTHKEeHHIO 6a30BOT0 YPOBHS COOTBETCTBYET
OTMETKa «yJIOBJIETBOPUTEIHHOY (MU OTMETKA «3», OTMETKA «3aYTCHO»).

[TpeBbimieHre 6a30BOr0 YpOBHS CBUAETEIBCTBYET 00 YCBOCHMM OMOPHOM CHCTEMBbl 3HAHHUN Ha
YpOBHE OCO3HAHHOT'O MPOU3BOJILHOTO OBIAJCHUS Y4€OHBIMU ACHCTBHUSIMH, a Takke O KPYrosope,
mumpote (WM n30MpaTelbHOCTH) HHTEpecoB. LlenecooOpa3Ho BBIICIHUTH CICAYIOIIUE JBa YPOBHA,
NpeBbIIAKIIHNe 0230BbII:

* IOBBIMICHHbIN YPOBeHb [JOCTIWKEHUS IUIAHUPYEMBIX pE3YJIbTAaTOB, OLIEHKA «XOPOIIO»
(ormeTka «4»);

* BBICOKHIl yPOBEHb JIOCTI)KECHUS IIAHUPYEMBIX PE3YyJIbTATOB, OLICHKA «OTJIMYHO» (OTMETKa
«5»).

ITOBBIIIEHHBI © BBICOKMH YPOBHHU JOCTHMIXKEHHS OTJIMYAIOTCA IO IIOJHOTE OCBOEHUSA
IUTAHUPYEMBIX PE3yJbTaTOB, YPOBHIO OBJAJICHUSA y4EOHBIMU NEHUCTBUSMU M CHOPMHUPOBAHHOCTHIO
MHTEPECOB K JAHHOM NPEAMETHON 00IacTH.

WuauBuayaibHble TPAaGKTOPUH O0y4YEHHS] 00y4YaoOIIUXCsl, IEMOHCTPUPYIOLIUX MOBBIIICHHBINA U
BBICOKMH YPOBHH JIOCTHKEHHUH, Ie1ecoo0pa3Ho (GOpMHpPOBATH € YYETOM HHTEPECOB OSTHX
oOydaromuxcsi 1 uxX IaHoB Ha Oynymee. Ilpu Hanuuum yCTOWYUBBIX MHTEPECOB K Y4eOHOMY
IpeMETy U OCHOBATEIBHOM MOATOTOBKH IO HEMY TaKHe O0yYaroIIuecss MOTYT OBITh BOBJICUCHBI B
MPOEKTHYIO ACSITENLHOCTD 110 MPEIMETY U COPUEHTUPOBAHBI HAa MPOIOJDKEHUE O0yYEHHS B CTapIINX
KJIaccax 1Mo JAHHOMY MPOQHITIO.

Jns omnucaHus TMOATOTOBKH YYallMXCs, YPOBEHb JOCTHXKEHUH KOTOPHIX HHKe 0a30BOroO,
11€J1€C000Pa3HO BBLACIUTH TAKXKE J1BA YPOBHSI:

* NOHUKEHHDBIIl YPOBeHb JOCTHKEHHI, OIICHKA «HEY/IOBIETBOPUTEIHLHO» (OTMETKA «2»);

* HU3KHIl YPOBeHb JOCTHKEHUH, OLIEHKA «TUI0X0» (0OTMETKa «1»).

Henoctmxenue 6a30Boro ypoBHs (MOHMKEHHBIM U HU3KUN YPOBHU JOCTUKEHUN) PUKCUPYETCS B
3aBUCUMOCTH OT 00bEMA U YPOBHSI OCBOEHHOT'O U HEOCBOEHHOT'O COJIEPKaHuUs IIpeIMeTa.

Kak mnpaBuino, NOHU:KEHHBIH YPOBEHb [OCTHKEHHIl CBHJIETENBCTBYET 00 OTCYTCTBUU
CHUCTEMAaTUYeCKON 0a30BOM MOJATOTOBKH, O TOM, YTO OOYYAIOIIMMCSI HE OCBOCHO J1a)K€ U MOJIOBUHBI
IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPhIE OCBAUBAET OOJILIIUHCTBO O0OYYAIOIINXCS, O TOM, YTO HMEIOTCS
3HAYMTEINIbHBIC MPOOEIBl B 3HAHUSX, JalibHElIIee o0ydueHue 3aTpyaHeHo. [Ipu atom oOydarommiics
MOYKET BBIIOJHATH OT/AEIbHBIC 33JaHUs MOBBIIIEHHOrO YpoBHs. [laHHas rpynma oOydaromuxcs (B
cpenHeM B Xoje o0ydyeHHsl cocTaBisitomas okono 10%) TpeOyeT cnenualbHON JHAarHOCTHUKH
3aTpyAHEHUI B 00yueHHH, MPOOEIoB B CHCTEME 3HAHUN M OKa3aHUM IIeJICHANIPaBICHHON TOMOIIHU B
JIOCTUKEHUH 0a30BOTO YPOBHSI.

Hwu3knii ypoBeHb OCBOEHUS IIAHUPYEMBIX PE3YJIbTATOB CBHUJETEIBCTBYET O HAJIWYUHU TOJBKO
OTIIENbHBIX (parMEeHTapHbIX 3HAaHUM 10 TpeaAMEeTy, JajbHeillnee oO0ydyeHue MpPaKTHUYECKH
HEBO3MOKHO. OOyuaromumcs, KOTOpble IeMOHCTPUPYIOT HU3KHH YPOBEHb JOCTHKEHHM, TpeOyeTrcs
creruaibHas MOMOIIb HE TOJBKO MO y4eOHOMY IpPEeaMETY, HO U MO (OPMUPOBAHUIO MOTHBAIIMH K
0o0y4YeHMIO, pa3BUTHIO MHTEpeca K H3ydyaeMOM NpeAMETHOW 00JacTd, MOHMMAHUIO 3HAYUMOCTH
npeaMeTa JJid JKU3HU U Ap. TOJNBKO HaJM4Me MOJOKHUTEIbHOM MOTHMBALIMUM MOXET CTaTh OCHOBOM
JUKBUAALUY TPOOEIOB B 00yUEHHUH [T JAHHOU IpYIIBl 00yYaroImuXCsl.

OnucaHHbI BbIIIE TOAXOJ LEJNECOO0pPa3sHO MNPUMEHATh B XOJAE PAa3JIMYHBIX HPOLEAYD
OLICHMBAHMSI: TEKYIETO, TPOMEXKYTOYHOTO U UTOTOBOTO.

Jns popmupoBaHUS HOPM OLIEHKH B COOTBETCTBUU C BBIJIEJICHHBIMU YPOBHSIMH HEOOXOAMMO
OMucaTh JOCTIXKEHUS oOyuatorierocsi 6a30Boro ypoBHs (B TEpMUHAX 3HAaHUH U YMEHUH, KOTOpPBIE OH
JIOJDKEH TPOJAEMOHCTPUPOBATh), 3a KOTOPBIE OOydYarOImMCs OOOCHOBAHHO TOJYy4YaeT OICHKY
«ynoBieTBOpUTeNbHO». [locime 3Toro ompenensioTcs U COAEPKATENBHO OINMCHIBAIOTCSA Ooliee
BBICOKHME WJIM HHU3KHE YPOBHU JOCTHXEHHH. BakHO aklleHTHpOBaTh BHHUMaHHME HE Ha OLIMOKaX,
KOTOpbIE caenan oOydaroluiics, a Ha Y4eOHBIX JIOCTHKEHHUSX, KOTOpbIe O0ecleynBaoT
IPOJBUKEHHE BIIEPE B OCBOCHUH COJIEpKaHUsl 00pa30oBaHUsl.

Jna  ouenku OunHamMuKu (QopmMupoeanus npPeOMemHbIX Pe3yabmamoé B CUCTEME
BHYTPHUIIIKOJILHOTO MOHUTOPHHIa 00pa30BaTEIbHBIX JTOCTHKEHUH 11eJeco00pa3Ho (PUKCUPOBATH U




AHATM3UPOBATh JaHHBIE 0 CHOPMHUPOBAHHOCTH YMEHHI U HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHI)
cHCTeMATHYeCKHX 3HAHUI, B TOM YHUCIIE:

* NEPBUUHOMY O3HAKOMAEHUIO, OMPAbOmKe U OCO3HAHUI MeOpemu4ecKux Mooeiell U NOHAmull
(oOmeHayuHbIX U 030BBIX TSI TAHHOW OOJIACTH 3HAHMUS ), CIMAHOAPMHBIX AN2OPUMMO8 U NPOYEOVp;,

* BbIAGICHUIO U OCOZHAHUIO CYWHOCMU U 0COOeHHOCmell W3y9aeMbIX OOBEKTOB, MPOIECCOB M
SIBIICHUN JEHCTBUTENHHOCTU (NIPUPOJHBIX, COIHAIBHBIX, KYIbTYPHBIX, TEXHUYECKHMX H JIp.) B
COOTBETCTBUH C COJCPKAHHEM KOHKPETHOTO Y4eOHOTO MPEIMETa, CO30aHUI0 U UCNONb308AHUIO
MoOenell U3y9aeMbIX 00bEKTOB U TIPOIIECCOB, CXEM;

* BbIAGICHUIO U AHATU3Y CYUWECHBEHHBIX U YCMOUYUBLIX C853€ll U OMHOUIeHUL MEXKITY 00bEeKTaMu
U TIPOIIECCAMHU.

[Ipu 3TOM 00s3aTENBHBIMUA COCTABIISIONIMMHA CHCTEMbl HAKOIUICHHOW OILICHKU SIBIISTFOTCS
MaTepUahbl:

* CIMapmosoti OUacHOCMUKU,

* MeMamuyecKux u umo208blx NPoGePOUHLIX pabom no cem y4eOHvIM npeomeman,

* meopueckux pabom, BKIOYask ydeOHbIC UCCICIOBAHUS U YICOHBIC IIPOCKTHI.

Pemienne o TOCTHKEHUU WM HEJTOCTHIKEHUH TUIAHUPYEMBIX PE3yJIbTATOB MM 00 OCBOCHUH WU
HEOCBOCHUHU YYE€OHOro Marepuana MPUHUMAETCS Ha OCHOBE PE3YJIbTATOB BBITOJHEHHS 3aJIaHUM
0azoBoro ypoBHs. B mepuon BBemenuss CraHmapra KpUTEpHU JOCTHIKCHHS/OCBOCHUS y4eOHOTO
MaTepuaia 3a1aéTcs Kak BeinoaHeHue He MeHee 50% 3aganuii 6a3oBoro ypoBHs wiu noiaydenue 50%
OT MaKCHMAaJILHOTO 0OaJiyia 3a BBIIOJTHEHUE 3a]JaHui 0a30BOTO YPOBHSI.

YPOBHI/I MNOATOTOBKH YHAIIUXCH U KPUTCPUH YCIICHITHOCTH 06y‘l€l—ll/lﬂ 1m0 MaTeMaTukKe

JlesTenbHOCTh NpH
OTCYTCTBHHM SIBHO

«5»

ITOPUTM, MOJIEINb
HECJIOKHBIX CHTYaIIHi

YpoBHu Teopus IIpakTnka
Ouenka
1 Pacnio3HaBath 00BEKT, YMeTb BBINOJIHATh
Y3naBanue HaXOJUTh HY)KHYIO popmyny, | 3amanus mo oOpasiy, Ha
AnropurMuyeckast IIPU3HAK, CBOWCTBO U T.[. HEMOCPEICTBEHHOE
JIeATEIIbHOCTD C «3» npuMeHeHue GopMmyi,
10JICKa3KOM NPaBUJ, MHCTPYKIUH U T.JI.
2 3HaTb popMyTUPOBKU YmMmertsb pabotats C
Bocnpousseaenue BCEX MOHATUH, UX CBOMCTBA, | y4eOHOMN U CIIPaBOYHOMN
AnroputMuyeckast MIPU3HAKH, GOPMYIIBI. JUTEPATypPO, BHITOTHATD
NEeSTeNIbHOCTD 0e3 | «4» YMeThb BOCTIPOM3BECTH 3aJjaHus, TpeOyroIIHe
HOJCKa3KU JI0Ka3aTenbCTBA, BHIBOJIBI, HECIIOKHBIX
yCTaHaBJIMBATh B3aMMOCBS3b, | MpeoOpa3oBaHuii ¢
BBIOMPATh HY)KHOE IS IPUMEHEHUEM H3y4aeMOoro
BBITIOJIHEHUS TAHHOTO Mmarepuaia
3aJJaHMsl
3 Jlenathb JOTHYECKHUE YMeTh NPUMEHSTh
Ilonumanue 3aKJIFOYEHHUS, COCTABIIATh MOJIyYEeHHbIE 3HAHUS B

Pa3JIMYHBIX CUTyallUusX.
BbInoJHATH 3aJaHUA

OornecpanursiMu JIOTHICCKOI'O

BBIPOXKEHHOTO KOMOWHHUPOBAHHOTO
ajaropuTMa XapakTepa, CoAepKamux
HECKOJIbKO MOHSITHH.
4 B coBepuieHcTBE 3HATH YMeThb NpUMEHSTH
OBJanenue W3YyYEHHBIN MaTepual, 3HAHUS B JTFOOO0M
YMCTBEHHOM CBOOOHO OPUEHTHPOBATHCS B | HECTAHIAPTHON CUTYAIIUU.
CAMOCTOSITEJILHOCT HeM. UMeTh 3HaHUS U3 CamMocTosITeJbHO
bIO «5» JOTIOJTHUTEIbHBIX BBINIOJHATH TBOPUYECKUE
WCTOYHHUKOB. BrageTs HCCJIEI0BATEIbCKUE




TBopueckas MblnuieHus. COCTaBAATH 3a7aHus. BbIIOJIHATH
HCCIEeA0BaTeNIbCKas MOJIeTb J1I000 cUTyaluu. (GYHKIIUN KOHCYJIBTAHTA.
JEATEIIbHOCTh

Kputepun u HOpPMBI OlEHKHM 3HAHUI, yYMeHHHl M HABBIKOB O0y4YalOIIUXCHA 10
MaTeMaTHKe.

1. Quenka nucbmeHHBIX KOHMIPOILHBIX PAOOM_00YUAIOWUXCA NO MAMEeMaAmuKe.

Otmerka «S5», eciu:

epaboTa BHINIOJIHEHA IMOTHOCTHIO;

®B JIOTHYECKUX PACCYKICHUSIX U 000CHOBAHUU PEIICHUS HET MPOOEIIOB U OIINOOK;

®B PCIICHUU HET MAaTeMaTUYECKUX OIMMOOK (BO3MOXHA OJHA HETOYHOCTH, OIUCKA, KOTOpasl HE
SIBIISICTCS CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAHUS Y4eOHOTO MaTepuaa).

OTtMeTKa «4» CTAaBUTCS B CIEAYIOIIUX CIydasK:

epa0oTa BBIMOJHEHA TIOJTHOCTHI0, HO 00OCHOBAHUS IIATOB PEIICHHS HEAOCTATOYHBI (€CTTM YMEHHE
000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIICIUATBHBIM O0BEKTOM IMPOBEPKH);

®IONYIIEHBI O/IHA OIIMOKa WM CTh JIBa — TPU HEI0UETa B BBIKJIAJIKAX, PUCYHKAX, YePTEKaX UITU
rpadukax (€cim 3T BHJIbI pabOT HE SBJBSUIUCH CIICIHAIBHBIM OOBEKTOM IMPOBEPKH).

OtMmeTka «3» cTaBUTCS, €CIIN:

e onyuieHo 6osee oHOM OMUOKU UM 0oJiee IBYX — TPeX HEAOYETOB B BBIKIAAKAX, YEPTEKAX
WM rpadukax, Ho odydaromuiics obaanaer o0sA3aTeIbHBIMA YMEHUSIMH I10 IPOBEPSEMOI TEME.

OTMmeTKa «2» CTaBUTCS, €CIIU:

®JIONYIIEHBl CYIIECTBEHHbIE OIMOKM, TOKa3aBlIMe, 4YTo oOydaromuiics He o0iagaet
00s13aTeNTbHBIMA YMEHHSIMHU 110 JJAHHOHN TeMe B TIOJIHOM Mepe.

Otmerka «1» cTaBUTCS, €CIIU:

epaboTa MoKa3ajia MOJHOE OTCYTCTBUE Yy OOYYAIOMIErocsl 00sI3aTSIbHBIX 3HAHUN U YMEHHH 110
MIPOBEPSEMON TEME HIIM 3HAYUTENIbHAS YacTh Pa0OTHI BHIMTOJTHEHA HE CAMOCTOSITEIILHO.

Y4uTeab MOXKET MOBBICUTh OTMETKY 32 OPUTHMHAJIBHBIN OTBET Ha BOMPOC HIJIM OPUTHHAIBHOE
pelieHne 3aJadd, KOTOPBhIE CBHJICTEIBCTBYIOT O BBICOKOM MAaTEMaTHUYECKOM Pa3BUTUHU
oOyuJarorierocsi; 3a peiieHue Oosee CIOKHON 3ajaud WM OTBET Ha Ooyiee CIOXKHBIM BOIpPOC,
MPeUIOKEHHBIE O00YyJaroIeMycsl JOMOJIHUTEIBHO ITOCJIC BBIMOJHEHUS WM KaKHUX-JTHOO JpPYrux
3a7laHUN.

2. QueHKa yCHHbIX OMEemo8 00yUaouuxca no Mamemamuxe

OTBeT OlIeHUBAETCS OTMETKOM «5», €CIIi YUeHHUK:

®TIOJTHO PACKPBUI COJIEp)KaHUE Marepuaia B 00beMe, MPEIyCMOTPEHHOM MPOrpaMMOA H
y4eOHUKOM;

®U3JIOKMIT MaTepHUall TPAMOTHBIM SI3BIKOM, TOYHO HCTIONB3YSI MATEMaTHUECKYIO0 TEPMUHOIOTHIO U
CHUMBOIIMKY, B OIpe/IeJICHHON JIOTHUECKOH MOoCIeI0BaTeIbHOCTH;

®TIPABIJILHO BBIITOJIHUAJ PUCYHKH, YSPTEKH, TPA(QUKH, COMYTCTBYIOIINE OTBETY;

e110Ka3aJl YMEHUE WUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH IIPUMEpaMH, IPUMEHSTh €€ B HOBOU
CUTYaITU! TIPH BBITIOJTHEHHUH MMPAKTHICCKOTO 3a/IaHUS;

®IIPOJICMOHCTPUPOBANI ~ 3HAHWE TEOPHUH  paHee  M3YYCHHBIX  COMYTCTBYIOIIMX  TEM,
c(OPMHUPOBAHHOCTh M YCTOHYHBOCTH UCTIOJIB3YEMBIX IPH OTBETE YMEHUI U HABBIKOB;

®0TBEYAT CAMOCTOSITENHHO, 0€3 HABOSAIIUX BOMPOCOB YUUTEIS,

®BO3MOXKHBI OJlHA — JIBE HETOYHOCTH MPH OCBEIICHHH BTOPOCTENEHHBIX BOMPOCOB WU B
BBIKJIQJIKaX, KOTOPBIE YUYEHUK JIETKO UCTIPABUII ITOCIIE 3aMEUaHUS YIUTEs.

OTBeT OIICHUBACTCS OTMETKOM «4», €CIIM yJIOBJIIETBOPSICT B OCHOBHOM TPEOOBAHUSAM Ha OIECHKY
«5», HO TIPU ITOM UMEET OJIMH U3 HEJOCTATKOB:

®B HM3JIOKCHHUH JIONYIICHBI HEOOIBIITHE TTPOOEITBI, HE MCKA3HUBIIIeE MaTEMaTHIECKOE COIEpIKaHUe
OTBETA,




®JIOMYIIEHbl OJWH — JBa HEIO0YEeTa NPH OCBEIICHUUM OCHOBHOI'O COJEpP>KaHMUS OTBETA,
WCIIPABIICHHBIC TTOCIIE 3aMEYaHUs YUUTEIS,

®IONYIIEHBI OIMNOKa MK Oojee JBYX HEIOYETOB IPH OCBEIICHUH BTOPOCTETEHHBIX BOMPOCOB
WM B BBIKJIAJKaX, JIETKO UCIIPABJICHHBIE I1OCIIE 3aMEYaHUs YUUTEIs.

OtMmeTKa «3» CTaBUTCS B CICAYIOIIUX CIIyYasix:

®HETIOJTHO PACKPHITO COIEp KaHKe MaTepuaa (Colep:kaHre U3JI0KeHOo (pparMeHTapHo, He BCeraa
MOCJIeI0BaTENbHO), HO TOKa3aHO oO0llee MOHMMaHUE BOIPOCAa U MPOJAEMOHCTPUPOBAHBI YMEHMS,
JOCTaTOYHBIC JIII YCBOCHHS MPOrpaMMHOTO Marepuana (ompezaeneHbl «TpeboBaHusIMU K
MaTeMaTUYeCKOM MOJArOoTOBKE 00yYaIONINXCs» B HACTOSIIEH ITporpaMMe o MaTeMaTHKe);

eUMEUCh 3aTPYJHEHHUS WIM JONYIIEHbl OIIMOKM B OMNPEACIICHUH MAaTeMaTHYeCKOU
TEPMUHOJIOTUH, YepTekKaX, BBIKJIAJIKaX, MCIPABIECHHBIC MOCIE HECKOJIbKHX HABOJSIIUX BOIMPOCOB
YUUTENS;

eyUCHUK HE CIIPaBWJICS C MPUMEHEHHEM TEOPUU B HOBOW CHUTyalldd IPU BBIIOJIHEHUH
MPAKTUYECKOTO 3a/IaHMUsI, HO BBITIOJIHIII 33/IaHUS 00S13aTEIBHOTO YPOBHS CJIOKHOCTH 110 JAHHOU TeMe;

eIpU  JOCTATOYHOM 3HAHUM TEOPETUYECKOIO0 MaTepuana BbISIBICHA HEIOCTaTOYHAS
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIACAYIOIMIUX CAyYasx:

®HE PACKPBITO OCHOBHOE COJIep:KaHne y4eOHOro MaTepuana,

e00HAPYKCHO HE3HAHUE YUCHUKOM OOJIBIICH MiTh HanboJiee BAXKHON YacTH y9eOHOTo MaTeprana;

®JIOMYIICHBl OIIMOKKH B OINPEACICHUH TOHSTHH, MPU MCIOJb30BAaHUM MaTeMaTHYECKOM
TEPMHHOJIOTHH, B PUCYHKAX, YePTEkKaX WK TpaduKax, B BRIKIIAKAX, KOTOPBIC HE UCTIPABIICHBI TIOCTIC
HECKOJIbKUX HABOJSIIIUX BOIIPOCOB YUUTEIIS.

Otmerka «1» cTaBUTCS, €CIIU:

eyUYEHUK OOHAPYKWUJI MOJHOE HE3HAHHE W HEMIOHMMaHUe M3y4aeMoro y4yeOHOro mMaTepuania WiH
HE CMOT' OTBETUTh HH Ha OJIMH U3 TIOCTAaBJICHHBIX BOIIPOCOB M0 U3YYEHHOMY MaTepuaiy.

O6mas kaaccupukanus oMMOOK.

[Ipu oueHke 3HaHWN, YMEHMH W HAaBBIKOB OOYYAIOLIMXCS CIIEAYET YUUTBIBaTh BCE OIIMOKH
(rpyObie 1 HETrpyObIe) M HEOYETHI.

I'pyObIMH cHuTAIOTCS OIINOKM:

®HE3HAHUE OIpEIeNICHUSI OCHOBHBIX MOHSATHI, 3aKOHOB, NPaBUJI, OCHOBHBIX MOJIOKEHUH TEOPHH,
He3HaHue GopMyJl, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUH BEINYUH, €AUHUL] UX U3MEPEHUS,;

®HEC3HAHUE HAMMEHOBAHUH €IMHULl U3MEPEHHUS,

®HCYMEHHUE BBIIEINTH B OTBETE IT1ABHOE;

®HCYMEHHNE IPUMEHATH 3HAHUS, JITOPUTMBI JUIsl pELICHUS 33/1a4;

eHEYMEHUE JIeNIaTh BBIBOJbI U 0000LICHMS;

®HEYMEHHUE YUTATh U CTPOUTH I'padUKy;

®HEYMEHHUE N0JIb30BaThCS IEPBOMCTOYHIUKAMHU, Y4EOHUKOM U CIIPaBOYHHUKAMH;

e110TEPs] KOPHS WM COXPAaHEHHE TOCTOPOHHET0 KOPHS;

eoTOpachiBaHUE 0€3 00BICHEHUH OJTHOTO U3 HUX;

®PAaBHO3HAYHBIE UM OILLIMOKHU;

®BBIYHCIIUTEIbHBIE OIINOKH, €CIIM OHU HE SBIISIOTCS OMHCKOMH;

® JIOTUYECKHE OIIMOKH.

K HerpyObIM ommmOKam cie1yeT OTHECTHU:

®HETOYHOCTh (POPMYITHUPOBOK, OTPEICICHUH, TOHATHN, TEOPUI, BRI3BaHHAS HETIOJIHOTOW OXBaTa
OCHOBHBIX MPU3HAKOB ONPEIENIIEMOro MOHATHS WM 3aMEHON OJHOTO - ABYX W3 ATHX MPU3HAKOB
BTOPOCTETIEHHBIMH;

®HETOYHOCTH Ipauka;

eHEpALMOHAJIBHBIM METOJ pelleHusl 3aJaud WM HEIO0CTaTOYHO MPOJAYMaHHBIA IUIaH OTBETa
(HapylIeHUE JIOTUKH, TOJIMEHA OT/EJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU );

eHepalMoOHaIbHbIE METO/IbI PA0OTHI CO CIIPABOYHOM U APYTrOM IUTEpaTypOii;

eHEYMEHHE pelaTh 3a/1a4y, BBIIIOJIHATD 33/IlaHUS B OOIIEM BH/IE.



Hepoueramu sBIsIOTCSA:
eHepalMOHAIbHbIC IPUEMBI BBIYMCICHUN U IPE0Opa30BaHUI;
eHEOPEIKHOE BHITIOJIHEHHE 3aIUCEH, YepTexkel, cxeM, TpaduKoB.

Kontpons 3YH mnpemiaraercss npu NpoBeAEHUH MaTEMaTHYECKUX AWKTAHTOB, MPAKTUYECKUX
paboT, caMOCTOSTEIbHBIX PAa0bOT OOy4aromero U KOHTPOIMPYIOIETO BHJA, KOHTPOJIBHBIX palorT,

HUTOI'OBBIX pa60T.

YyeOHo-TeMaTHYECKHIi IJIAH 10 MAaTeMaTHKe 6 KJacc.

N2 N3yyaemplii MaTepuas Kou-Bo K/p
n/o yacoB
IToBTOpEHME 5 1
1. Jpobu 1 mpoLeHTsI 20 1
2. ITpsiMble Ha MJIOCKOCTH U B IPOCTPAHCTBE 6
3. Jecatuuneie 1podu 8 1
4. JlelicTBuS ¢ IeCATUYHBIMH JpO0sSIMU 32 1
S. OKpy’>KHOCTb 8
6. OTHOLIEHUS U TPOLIEHTHI 16 1
7. CummeTpust 8
8. Bripaxxenus,hopmyIibl, ypaBHEHUS 15 1
9. Lenbie yncna 14 1
10. MmuosxectBa. KomOuHaTopuka. 8
11. PannonaspHble yncia. 16 1
12. MHOTOYTroIbHUKH 1 MHOTOI'PAaHHUKHU 9
HTorosoe noBTOpeHNE 10 1
Hroro 175 9

Coaepixanue TemM y4e0HOIo Kypca

1. Ipo6u u npouenTni(20 yacoB)

Apudmernueckue aeiictBus Haa ApoOsmu. OcHOBHblEe 3agaud Ha JpoOu. [IpoieHTsl.
Haxosxnenue npouenTa BeauuuHbl. CToa04aTbie 1 KpyroBble 1UarpaMmBl.

OcHoBHasl 11€7b — 3aKPENUTh U Pa3BUTh HABBIKU JEHCTBUS C OOBIKHOBEHHBIMU JPOOSIMH, a TaKkKe
MO3HAKOMHUTh YYaIIUXCS C OHATHEM IIPOLEHTA.

2. [IpsiMmble HA MJIOCKOCTH M B MPOCTPaHCTBe (6 YacoB)

/IBe mnepecekarommecs mnpsmele. IlapamnensHsle mnpsMelie. llocTpoeHne mnapannenbHbIX U
NEePIEeHIUKYIAPHBIX NpAMbIX. PaccTosHueE.

OcHoBHas nenb — Co31ath y yyamuxcs 3pUTeIbHble 00pa3bl BCEX OCHOBHBIX KOH(UTrypauui,
CBS3aHHBIX C B3aUMHBIM DPACIIOJIOKEHHEM MPSAMBIX; HAyYUTh HaXOAUThb PACCTOSHUE OT TOYKH JI0
IPSAMOM U MEX]Ty IBYMsI MTapajlIeIbHBIMU MPSAMBIMU; HAYYUTh HAXOIUTh YIJIbl, 00pa30BaHHbBIC ABYMS
NePECEKAOIIUMHUCS MTPSIMBIMHU.

3. Jecsatuunblie Apodu (8 yacoB)

Hecstuunas 1poOb. UTeHHe 1 3anuch AeCATUYHBIX qpobeil. OOparienne oObIKHOBEHHOM 1po0u B
necatnynyro. CpaBHEHHE JAECATHYHBIX ApoOeil. Pemenne apudmerndeckux 3amad.

OcHoBHas 11e51b — BBecTu noHsTue 1ecATUYHON ApoOU, BHIpA00OTATh HABBIKUA YTEHUS, 3aITUCH U
CpaBHEHMs JIECATUYHBIX IpoOel. PacumpuTh mpencTaBieHUs] yJalIuxcsi O BO3MOXKHOCTH 3alHCU
YHCeJl B Pa3IMYHBIX SKBUBAJIEHTHBIX (opMax.

4. [leiicTBHS ¢ 1ecATHYHBIMHU ApodsiMu (32 yac)



CrnoxeHue, BBIMUTAHNE, YMHOKEHHE U JICIIEHUE IECATHUHBIX po0elt. Pemenne apupmernaeckux
3aga4. OKpyriaeHne AeCATHUHBIX IPOOeH.

OcHoBHas nens — CdopmupoBaTh HaBBIKM BBIYUCIECHUN C ECATUYHBIMU APOOSIMHU, Pa3BUTh
HaBBIKH MPUKUIKU U OLICHKHU.

5. Okpy:xHOCTB (8 YacoB)

B3aumHOe pacnosio)keHuE NOpsIMOM M OKPYKHOCTH, JBYX OKpykHocTell. Kpyriele tena.
ITocTpoeHune TpeyroyibHUKA.

OcHOBHas 1eTTb — CO3JaTh Yy YYalluXcsl 3pUTEIbHBIE 00pa3bl BCEX OCHOBHBIX KOH(HUTrypauui,
CBSI3aHHBIX C B3aMMHBIM PACIIOJIOKEHUEM JABYX OKPYKHOCTEH, MPSAMON M OKPYKHOCTH; HAy4HUTh
BBIIOJHATh IOCTPOCHHWE TPEYroJbHUKA IO 3aJaHHBIM JJIEMEHTaM; I1I03HAKOMUTb C HOBBIMH
F€OMETPUYECKUMH TeJlaMH — IIapoM, LWIMHAPOM, KOHYCOM — M BBECTH CBA3aHHYIO C HUMH
TEPMUHOJIOTHIO.

6. OTHOIIEHUs U TMPoueHTHI (16 YacoB)

OtHowenue. Jlenenue B JaHHOM oTHoOIIEeHUU. [IponieHThl. OCHOBHBIE 33/1a4M HA IPOLIEHTBHI.

OcHOBHas 11€JIb — HAYYUTh HaXOJIUTh OTHOILIEHHUE JBYX BEJINYMH U BBIPAKATH €0 B MPOLEHTAX

7. Cummetpus (8 yacoB)

OceBast cummerpusi. Och cummerpuu ¢urypbl.  IlocTpoeHuss THPKYJIEeM U JIHMHEHKOM.
IlenTpansHas cumMmerpus, Ilnockocts cummerpuu.

OcHoBHas uenp — JlaTh npeacTaBieHUE O CUMMETPUM B OKPYXKArOLIEM MHUpPE; MO3HAKOMHUTh
yyaluxcs € OCHOBHBIMM BHUJAMHU CHMMETPUM Ha IUIOCKOCTH M B IPOCTPAHCTBE, PaCIIUPHUTH
npecTaBieHust 00 U3BECTHBIX (pUrypax, MO3HAKOMHB CO CBOMCTBaMH, CBSI3AHHBIMH C CHUMMETpPHEI;
MI0Ka3aTh BO3MOXXHOCTH HCIOJb30BAaHUS CHUMMETPUM TIpU PELIEHUH pPA3NIMYHBIX 3aJa4 U
MOCTPOEHUAX; PA3BUTh POCTPAHCTBEHHOE U KOHCTPYKTUBHOE MBIIIUICHHE.

8. Bbipaxxenmus, ¢popmyJibl, ypaBHenus. (15 yacon)

[Ipumenenue OyKB HAJsi 3alMCH MaTEMaTHUYECKUX BBIPAKEHUH U TpemioxkeHuil. Dopmynbl.
Beruncnenue mo ¢popmyiiam. J[mmHa OKpY>KHOCTH U TUIOMIAb Kpyra. KopeHs ypaBHEHUS.

OcnosHnas 1ens — CdopMupoBaTh NepBOHAYAIbHBIE HABBIKH MCIIOIb30BaHUs OYKB TPH 3aITUCH
MaTE€MaTUYECKUX BBIPAXKEHUHN U MPEJIOKEHUAN.

9.llesabie uncaa (14 yacoB)

Llenbie yucna. CpaBHEHHUE LENBIX YHCENl. ApU(METUUECKHUE TEUCTBUS C IEJILIMU YHCIIAMH.

OcHOBHas 1eJlb — MOTHBUPOBAaTh BBEJICHUE IMOJOKUTEIbHBIX W OTPHUIATENIBHBIX YHCEN
c(opMHPOBaTh YMEHHE BBIIIOJIHATh AEUCTBUS C LEJIBIMU YUCIAMHU.

10. MHo:xecTBa. KOMOMHATOpPUKA(8 YacoB)

Pemenune xomOuHaTOpHBIX 3amad. [IpuMeHeHue mnpaBuiia yYMHOXKEHHS B KOMOMHATOPHKE.
DKCIEPUMEHTHI CO CITyYalHBIMU UCXOJaMHU.

OcHOBHas 1eb — Pa3BUTh YMEHHUS pelIaTh KOMOWHATOpHBIE 3a/aud METOJOM IOJHOTO
nepebopa BapuaHTOB, IO3HAKOMUTD C IPUEMOM pelIeHHUs] KOMOMHATOPHBIX 331a4 YMHOKEHHUEM.

11. PaumonajbHbie yncaa (16 yacon)

Pannonaneupie uyncna. [IporuBomoniokHble uyucina. Moayns uucina. CpaBHEHHME 4YHCEI.
N300pakeHre 4ucen TOYKaMM Ha MpsMoOM. Apudmernueckue IeHCTBHUS HaJl paliOHATIbHBIMU
yrcinamu. CBolicTBa apupmeTrueckux aeiictsuil. Pemenue apudmernyeckux 3agau. [IpssmoyronbHast
CHUCTEMA KOOPJMHAT Ha MJIOCKOCTH.

OcHoBHasl 11eb — BBIPAOOTaTh HABBIKU JEHCTBHI C MOJIOKUTEIbHBIMU M OTPULIATEIbHBIMU
yuciaamud. CopMUpOBaTh MPEACTaBICHHE O  KOOPAMHATaX, MO3HAKOMUTH C MPSMOYTOJbHOU
CHUCTEMOM KOOpIMHAT Ha TJIOCKOCTH.

12. MHOroyroJIbHUK1 1 MHOTOrpaHHUKH (9 4acoB)

Cymma yrioB TtpeyrosnbHuka. [lapamienorpamm. IlpaBunibHbie MHOTOYroibHuUkuW. [lnomamuy.
ITpuszma

OcHoBHas 11€51b — 0000IIUTh W HayYUTh NPUMEHATH IPUOOPETEHHbIE TEOMETPUUECKHUE 3HAHUS
IPY U3yYEHUH HOBBIX (PUTYp U UX CBOMCTB.

13.IToBTOpenune(10 yacos)

O6006UMTH U CHCTEMATU3UPOBATh MaTEepUall, U3y4eHHBIH B 6 Ki1acce.



Y4yeOHo-TEMAaTHYECKHI IJIAH 10 MAaTeMaTHKe 7 KJjacc.

Ne H3y4yaemsblii MaTepHuaa Koua- K/p
/i BO 4acoB
1 IToBTOpenue 5 1
2 JlpoOu 1 IPOIEHTHI 10 1
3 [Ipsimast 1 0OpaTHAst MPONMOPIIMOHATBLHOCTh 8 1
4 BBenenune B anredpy 8 1
5 YpaBHeHUs 12 1
6 Koopaunats! u rpaduku 11 1
7 CBOJICTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIEM 7 1
8 MHorousneHsl 18 2
9 PaznoxeHne MHOTOWICHOB HA MHOKUTEIN 16 1
10 YacToTra 1 BEepOsITHOCTh 4
11 Hrorosoe nosropenue. Pemenue 3anau 6 1
Hroro 105 11
1 HauanpHble reoMeTprUecKue CBEACHUS 10 1
2 TpeyrosnbHUKH 21 1
3 [TapannenbHbIC psSMbIC 13 1
4 CoOTHOIIEHNE MEX]ly CTOPOHAMU U YTJIaMH TPEYroJIbHUKA 20 2
5 IloBTOpenue 6 1
HTtoro 70 6

Conep:xanue TeM y4eOHOro Kypca mo ajaredpe 7kJjacc.

I'maa 1. Ipoou u npouentsl (10 4.). CpaBHeHnue apodeit. Beraucienus ¢ pamroHaaIbHBIMU
yyciamMu. CTeneHb € HaTypaJlbHbIM IIOKa3aTeleM. 3ajauyd Ha MpoueHThl. CTaTucTudeckue
XapaKTEPUCTUKH.

Lens: cuctemaTu3npoBaTh U 00OOMIUTE CBEACHUSI 00 OOBIKHOBEHHBIX U JCCATHYHBIX IPOOSX,
HAay4YUTh YYalllUXCS MOJIb30BATHCS SKBUBAJICHTHBIMU MPEICTABICHUSIMHU YHUCEN B XOJI€ PELICHHS
3a/1a4, 00eCreunTh Ha 3TOH OCHOBE JajbHEilllee pa3BUTHE BBIYMCIUTENbHBIX HaBBIKOB U YMEHMM
peliaTth 3a7a4d Ha MPOLEHTHI, COPMUPOBATH MIEPBOHAYAIBHBIE YMEHHS CTATUCTUYECKOTO aHAIHM3a
MacCHBOB YHCJIOBBIX JaHHBIX; (OPMUPOBATH KayecTBa JIMYHOCTH, HEOOXOJMMBIE YEJIOBEKY MJIs
MOJHOLICHHON JKU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIIH, KPUTHYHOCTH
MBIIUIEHUS, WHTYMLIHS, JIOTHYECKOE MBIIUIEHHE, JJIEMEHThl aJTOPUTMHUYECKON KYJIbTYpBHI,
CHOCOOHOCTH K MPEOJOTCHUIO TPYIHOCTEH.

I'naBa 2. I[Ipsimast U oOpaTHasi MPONOPHUOHAIBHOCTL (8 4.) 3aBUCUMOCTH W (POPMYIIBL.
[Tpsamas nponopunoHaabHOCTb. OOpaTHas MponopuuoHaabHOCTh. [Iponopuuu. Pemenue 3amau c
nomouibio nponopuuii. [IponopunonanbHoe neneHue.

Ilenb: BBECTH MOHSATHS OTHOLICHMS W MPONOPLUH; chOpMUPOBAThH MPEACTABIECHUE O MPSMOU U
00paTHOM MPONOPLHMOHAIBHOCTSIX BEJIMYUH; PA3BUBATh JIOTHUECKOE MBIIIIEHHE B IIPOLIECCE PEIICHUS
3a/1a4 € MOMOLUIBIO IPOIOPLUI U HA TPONOPLUOHAIIBHOE JIENICHHUE.

I'naBa 3. Beenenune B anaredopy (8 4.). bykBeHHas 3anmuch CBOWCTB ACHCTBUN HaJl YUCIAMU.
[TpeoOpa3oBanue OYKBEHHBIX BbIpakeHUil. PackpbiTre ckoOok. [IpuBenenne nogoOHbIX caaraeMbIX.

Llenb: chopmupoBaTh y ydauuxcs NEpBOHAaYalbHbIE MPEICTaBICHHUS O S3bIKE aiareopbl, o
OYKBEHHOM WCYHCIICHUHW; HAy4YUTh BBINOJHATH MpOCTEUIINe Tpeodpa3oBaHUsi OYKBEHHBIX
BBIPAKCHUIA.

I'naBa 4. YpaBuenus (12 4.). AnreOpandeckuii crocod pemieHus 3anad. KopHu ypaBHEHUsI.
Pemenne ypaBHeHuil. Penenue 3a1a4 ¢ MOMOIIBIO YPaBHEHUH.



Ilenb: MO3HAKOMUTH y4YalIUXCs C MOHATUSIMM YpaBHEHUS U KOPHS ypaBHEHUS, C HEKOTOPBIMHU
CBOWCTBAMH ypaBHEHMH; MPOJOIDKATh OOydeHHE DELICHHI0 TEKCTOBBIX 3ajad alre0panvyeckum
croco0oM, cOopMHUPOBATh YMEHHE PELIaTh HECIOKHBIE JINHEIHBIC YpaBHEHMSL.

I'naBa 5. Koopaunatsl u rpadpukm (11 4.). MHOXecTBa TOYEK Ha KOOPAMHATHOM IPSIMOM.
PaccrossHue Mexay TOYKaMHM KOOPAMHATHOM mNpsAMOW. MHOXKECTBa TOYEK Ha KOOPAMHATHOMN
iockoctH. ['paduku. ['paduku Bokpyr Hac.

Ilenb: pa3BUTh yMEHHUs, CBA3aHHbIE C PabOTOM Ha KOOPAMHATHOHM IUIOCKOCTH, NO3HAKOMHUTH C
rpaduKaMK 3aBHCUMOCTEH y = X, y = X, ¥ = X2, y = X°, y = |x|, cdhopmMupoBats nepBoHadaIbHbIE
HaBBIKM MHTEPIPETAlUU Ipa(UKOB peanbHbIX 3aBUCUMOCTEH.

I'naBa 6. CBoiicTBa cTeneHu ¢ HaTYpaJbHBIM Noka3aTeeM (7 4.). [IpousBenenue n yactHoe
creneHeil. CreneHb cTeneHW, MpousBelNeHHss M ApoOu. PemeHne KOMOMHATOPHBIX 3ajad.
ITepectanoBKH.

Ilenb: BbIpabOTaTh yYMEHHME  BBINOJHATH JEMCTBUSA HaJ CTENEHSAMU C HaTypaJlbHBIMU
[IOKA3aTEeISIMHU.

I'maa 7. Muorowienbl (18 4.). OpgHowneHbl W MHorowieHbol. CIIOKGHHE W BBIYHMTAHHC
MHOT'OYJIEHOB. YMHOKEHUE OJHOUWIEHA HAa MHOIOYIEH. YMHO)KEHHE MHOIOYJ€Ha Ha MHOTOYJICH.
@opmyiisel KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH. Penienue 3a1a4 ¢ IOMOLIbIO0 ypaBHEHUM.

Llens: BeIpa®OTAaTh yMEHHE BBINOJHATH JEHCTBHS C MHOTOWICHAMH, NMPUMEHATH (OPMYIIBI
KBaJ[paTa CyMMbI M KBaJ[paTa pa3HOCTH JJIs IpeoOpa3oBaHUs KBaIparTa JBy4JIeHa B MHOT'OUJICH.

I'naBa 8. Pa3znoxxenne MHOro41eHOB HA MHOKUTeH (17 4.). BeiHecenue 00111ero MHOKUTENS
3a ckoOku. Crnoco0 rpynnupoBku. Popmysa pa3HOCTH KBaapaToB. DOpMyIibl Pa3HOCTH U CYMMBbI
KyOoB. PaznoxeHne Ha MHOKUTEIH.

[lenb: BbIpabOTaTh yMEHUE BBIIOJHATH Pa3I0KEHUE MHOIOYJICHA HA MHOXKUTENU C TIOMOIIBIO
BbIHECEHHs OOLIET0 MHOXUTENS 32 CKOOKM M CIOCOOOM TPYNIHUPOBKHU, a TAKXKE C NPUMEHEHHEM
(bopMyI1 COKpaIIEHHOTO YMHOXKEHUS.

I'maBa 9. Yacrora u BepoATHOCTH (4 4.). OTHOCUTENIbHAS YACTOTA CIYy4ailHOTO COOBITHSI.
BeposatHocTh ciiyyaitHOTO COOBITHSI.

[enb: moka3aTb BO3MOXHOCTb OLICHUBAHUS BEPOSITHOCTH CIIy4ailHOTO COOBITHS 110 €r0 YacTOTE.

10. UToroBoe noBropenue. Pemenne 3axau (6 4.). Yuciossle u anredpanyeckue BbIpaKEeHUs.
JluneiiHble ypaBHEHUS. Y MHOXKEHHE MHOTOWIECHOB, U BO3BEACHUE OJIHOWIEHA B cTeneHb. CloxeHue
Y BBIYMTaHUE MHOTOWIeHOB. DYHKIIMH U Tpaduky. Perenne 3ajau ¢ noMoIibto ypaBHeHHH. Perenne
KOMOMHATOPHBIX 3a]1a4.

Conep:xanue TeM y4eOHOro Kypca 7 KJjiacca no reoMeTpHu.

1. Hayanbuble reomerpuueckue ceaenusi(10u). Ipsmas u orpesok. Touka, mpsMasi, OTpE30K.
Jlyu u yron. CpaBHeHHE OTPE3KOB U yriioB. PaBeHcTBO reoMerpudeckux ¢uryp. Mizmepenue oTpe3kon
u yrios. [Inuna otpe3ka. I'pagycHas mepa yrina. Ennannel uamepenus. Bunsl yriios. BepTukanbabie
U cMexxHbIe yriibl. buccekrpuca yria. IleprnenaukynsapHbie npsiMble.

2. Tpeyroabuuku(224). TpeyronpHuk. BeicoTa, MeauaHa, OucCCeKTpHUca TpPEyrojJbHHKA.
PaBHOOepeHHBIE M PABHOCTOPOHHME TPEYTOJIbHUKH; CBOMCTBA M MPHU3HAKU PaBHOOEIPEHHOIO
TpeyronbHuKa. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. OKpyxHOCTh. [lyra, Xopaa, paauyc, 1uaMerp.
[TocTpoenust ¢ mOMOIIBIO HUPKYJS U TUHEHKH. OCHOBHBIE 33J]a4l HAa IOCTPOCHUE: JIeJICHHE OTpe3Ka
MI0TI0JIaM; TIOCTPOCHHME YIJIa, PaBHOMY JaHHOMY; IOCTPOEHHE OWCCEKTPUCHI yIJa; IMOCTPOEHUE
MEPIEeHIUKYISAPHBIX TPSIMBbIX.

3.Mapannensubie npsimbie(154). IlapamiensHble U nepecekaromuecs mpsMbie. Teopembl 0
napajuiebHOCTH NpsAMBIX. Onpenenenue. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBO OT MPOTHBHOTO.
Teopema, oOpaTHast JaHHOM.

4.CoOTHOLIEHUSI MeKAYy CTOPOHAMM M YyIVIAMH TpeyrojabHuka(214). Cymma  yrioB
TpeyroibHUKa. BHemHue yriel TpeyroiabHuka. Bunabel TpeyronbHUKOB. Teopema O COOTHOLIEHMSX
MEX1y CTOpOHaMHM U yrjiamMu TpeyroibHuka. HepaBeHcTBo TpeyronpHuka. IIpsMoyrosibHbie
TPEYTOJIbHUKHU; CBOMCTBA M NPHU3HAKU PABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJbHUKOB. PaccrosiHue or



TOUKH 110 IpsIMOM. PaccTosiHue Mex 1y napauieabHbIMUA IPsIMbIMU. [locTpoeHus ¢ MOMOLIBIO HUPKYJIS
u nuHenky. [locTpoeHne TpeyroibHUKA 110 TPEM 3JIEMEHTaM.
5.Utorosoe noropenne(74). [lopropenre u 006001eHNE 3HAHNUIA TI0O TEOMETPHUH 3a Kypc 7

KJiacca.
Y4eOHO-TeMaTHYeCKHH IJIAH 10 MaTeMaTHKe 8 KJ1acc.

Ne Tema KoanuectBo K/p
n/o yacoB

1 | IloBTopeHue 4 1

2 | Anrebpaunueckue 1poou 24 1

3 | KBagparubsle kopHU 17 1

4 | KBazgpaTHble ypaBHEHUS 20 1

5 Cucrembl ypaBHEHUH 18 1

6 OyHKIMH 14 1

7 | BeposTHOCTb U CTaTHCTHUKA 6 1

8 | HroroBoe nmoBTOpEeHHE 5 1

HToro 108 8

1. | IloBTOpeHue 4 1

2 | YeThlpexyroibHUKU 12 1

3 | Inomane 16 1

4 ITono6HbBIE TPEYTrONBHUKH 20 2

5) OKpy>XHOCTb 16 1

6 | HroroBoe nmoBTOpeHHE 4 1

Hroro 72 7

Copnepxanue TeM y4e0HOro Kypca MaTeMaTHKH 8 Kiacc.

1.Anredopandeckne gpoou (244)

Anrebpanyeckas Apoos. OCHOBHOE CBOMCTBO anreOpamdeckoit apoou. CokpaiieHue apoOeid.
CrnoxeHue, BbBIUMTAHHE, YMHOXEHHME W JelleHue anredpanueckux apoOeil. CreneHb ¢ LEIbIM
MOKa3aTeJIeM U ee CBOMCTBA. BrljieneHre MHOXKUTENS] — CTENEHU JECATH — B 3allUCU YHCTIA.

Llenb: chopMUpoOBaTh YMEHHUS BBINOIHATH ASHCTBHS C alredpandecKuMu Apo0siMH, NeHcTBUS CO
CTETICHSIMH C IENIBIM TT0Ka3aTesieM; Pa3BUTh HABBIKMA PEIICHHUS TEKCTOBBIX 337ad ajireOpandecKuM
METOJIOM.

2. KBaapaTtusbie kopau (174)

KBanpatHslit kopeHb u3 yncia. [lonstue 00 npparroHanasHoM yrcie. JlecsaTuanbie npuoImKeHus
KBaJpaTHOTO KOpHs. CBoiicTBa apu(METHUECKOTO0 KBaJpaTHOTO KOPHA M HMX IPHUMEHEHHE K
npeoOpa3oBaHuIo BeIpaxkeHUH. KopeHb TpeTbell cTeneHu, MOHsATHE O KOPHE N-i CTENEeHU U3 YHcia.

Haxoxaenne npubnmkeHHOTo 3HaYeHUS s C TOMOIIBIO KaJbKysaTopa. ['paduku 3aBucumocteit y

:Xay:_Xayzxza y:X3ay:|X|

[lenb: HAyuuTh MpeoOpa30oBaHUSM BBIpaKEHUH, CoJlepKallluX KBaJpaTHbIE KOPHU; Ha MpUMepe
KBaJIpaTHOTO U KyOM4YecKOro KopHel cpopMUpOBaTh MPEICTABICHUS O KOPHE N-i CTETEHHU.

3.KBagparHbie ypaBHenus (204)

KBagpatHoe ypaBHeHHe. @OopMyIibl KOPHEN KBapaTHOTO ypaBHEHUs, Permenne TeKCTOBBIX 3a/1a4
COCTABJICHMEM KBaJpATHBIX ypaBHEHUH, Teopema Buera. PaszioxkeHne Ha MHOKUTEIN KBAaPaTHOTO
TpEX4JICHa,



[[enpb: HAYYUTH pelIaTh KBaAPATHHIC YPABHEHHSI M HCIIOIH30BATh UX MIPU PEIICHUU TEKCTOBBIX
3az1ad.

4. Cuctembl ypaBHeHuii (18u)

YpaBHeHUe ¢ IBYyMs IepeMeHHBIMU. JINHEIHOE ypaBHEHHE C ABYMS IEPEMEHHBIMH U €r0 rpaduk.
[Tpumepsl peuieHUs ypaBHEHHH M enbIX unciax. CucTema ypaBHEHMIl; pellleHHE CHUCTEM JIBYX
JMHEWHBIX YpaBHEHHUH ¢ ABYMS IEepEMEHHBIMH, Tpaduueckas HHTeprnperanus. [Ipumeps! penienus
HEJIMHEWHBIX CUCTeM. PerieHne TeKCTOBBIX 3a/1ay COCTABJIIEHUEM CHCTEM ypaBHEHUM. YpaBHEHHE C
HECKOJIbKUMU I1EPEMEHHBIMU.

[lenb : BBECTH HOHSATHUS YpaBHEHHUS C JBYMSI NEPEMEHHBIMHU, rpauKa ypaBHEHHS, CHCTEMBbI
yYpaBHEHHMIA; OOYUUTHh PEIICHUIO CHCTEM JIMHEHHBIX YpaBHEHHUU C JABYMS NEPEMEHHBIMHU, a TaK K€
MCIIOJIb30BAaHUIO ITPHEMa COCTABIICHUS! CUCTEM YPaBHEHUI MTPU PEIICHUU TEKCTOBBIX 3a/1a4.

5. ®yukuuu (144)

Oynaknug. O6nacTh ompeaeneHus M o0macTe 3HaUYeHWd QyHkuu, [paduk QyHKIUU.
Bospacranue u yObiBanue (hyHKIIMH, COXpaHEHHE 3HaKa HAa MPOMEXKYTKe, HyIH QyHKIuu. OyHKIMN
y = kX, y =kx +l, u ux rpaduku. [Ipumepsl rpaduuecKux 3aBUCUMOCTEMN, OTPAKAIOIIUX PEaIbHbIC
IIPOLIECCHI.

[lenb : MO3HAKOMUTH YyYalllUXCS C TMOHATHEM (PYHKIMH, PACIIUPUTh MATEMaTHUECKHUI S3BbIK
BBEZICHHEM (YHKIIMOHAJBHOW TEPMUHOJOTMHM CHMBOJHUKH; PAcCMOTPETh CBOICTBa W TpaduKu
KOHKPETHBIX YHCIOBBIX (YHKIUI: TUHEHHON (QYHKUMU U QYHKIMH Yy = ; MOKa3aTh 3HAYUMOCTb
(YHKIIMOHAJIBHOTO amnmnapaTta JUisi MOAEIMPOBAHUS PEAJIbHBIX CUTYallMi, HAYYUTb B HECJIOKHBIX
CIIy4asiX MPUMEHSTD MOJy4YE€HHBIC 3HAHUS [Tl PEIICHUS IPUKIAIHBIX U MPAKTUYECKUX 3a/1a4.

6. BeposiTHOCTH M cTaTHCTHKA (64)

CratucTuyeckre XapaKTepUCTHKHU psijia JaHHBIX, MEJHaHa, cpeliHee apudmeTuyeckoe, pamax.
Tabnuua gactor. BeposTHOCTH paBHOBO3MOXKHBIX coObITHi. Kitaccuueckast opmyia BBIYHCICHUS
BEPOATHOCTH COOBITHS U yCIIOBUs ee mpuMeHeHus. [Ipeacrapnenue o "MeTpuieckoi BEpOSATHOCTH.

Llenb: chopMupoBaTh MPEACTABICHUE O BO3MOXKHOCTSX ONMHUCAHWS W OOpabOTKM JaHHBIX C
MOMOIIBI0 PA3IMYHBIX CPEIHUX; TMO3HAKOMUTH YYalIUXCAd C BBIYHCICHUSMU BEPOATHOCTH
CIIy4aifHOT'O COOBITHSI C TIOMOIIBIO KJIACCHYECKOH (POPMYITBI M 3 TEOMETPUUIECKIX COOOPAKEHHH.

Conep:xanue TeM y4eOHOro Kypca 8 kijiacca o reomeTpuu

1.. YerbipexyroabHuku (12 yacos)

MHOrOyrojapHUK, BBITYKIIBIII MHOTOYIOJBHHUK, YEThIpEeXyroibHUK. Ilapammenorpamm, ero
cBoiicTBa M npusHaku. Tpameuus. [IpsmoyroabHHK, pomM0, KBaapaT, ux cBoictBa. OceBas u
LEHTpajIbHasi CAMMETPHH.

Ilenb: wu3yunTh HauOojiee BaKHbIE BHJbBl YETHIPEXYTOJIBHUKOB —  MapajlieiorpaMM,
NpsIMOYTOJIBHUK, pOMO, KBajipaT, Tpamneluio; AaTh MpeAcTaBieHue o purypax, o0siaJjaronmx oceBon
WJIU LICHTPAIIbHON CUMMETPHUEH.

2.011lromanb (16 yacos)

[TonssTme mnom@AM MHOTOYrojdpHUKA. Ilnomanm mpsMOyrosibHHMKa, Mapajuienorpamma,
TpeyrojibHHKa, Tpanenuu. Teopema [Iudaropa.

Llenb: pacmupuTh U YriayOUTh MOJy4YeHHble B 5—O6 Kilaccax mpeicTaBieHus oOydaromuxcs o0
U3MEPEHUM U BBIUMCICHUM IUIOIIAJed; BhIBECTH (OPMYIbl IUJIOMAAEH MPSIMOYTOJIbHUKA,
napajulesorpaMMa, TPEeyrojabHHUKA, Tpaleluy; J0Ka3aTh OJHY M3 TJaBHBIX TEOPEM I€OMETPUH —
teopemy I[ludaropa.

3.. ITono0HbIe TpeyroabHuku (20 yacos)

[Tono6usie TpeyroapHuku. llpusHaku nomoOus TpeyroabHUKOB. llpuMeHeHue nomoOus K
JI0Ka3aTeNbCTBY TEOpPEM M peleHuo 3anad. CHHyC, KOCMHYC M TaHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[lenb: BBecTH TMOHATHE TMOAOOHBIX TPEYrOJbHUKOB; PACCMOTPETh MPHU3HAKU MOJI00US
TPEYrOJIbHUKOB W WX TMPUMEHEHUs; CJelaTh TMEepBbld I[ar B OCBOEHUH  yYallUMHUCH
TPUTOHOMETPHUUYECKOT'O ammapaTa reOMETPUH.

4. OxpyxHocThb (16 yacoB)



B3aumHoe pacnonoxxenune npsiMoi B OKpykHocTH. KacarenbHas K OKPY>KHOCTH, €€ CBOMCTBO U
IMPpU3HAK. HeHTpaHLHLIe W BIHCAHHBIC VYTJIbI. I’ICTI)IpC 3aMCUATCIIbHBIC TOYKHW TPCYroJIbHUKA.
BrircanHas u onmucaHHast OKPY)KHOCTH.

Llenb: pacmMpHUTh CBEIEHUS 00 OKPY)KHOCTH, MOJIyYEHHBIC ydallUMHUcs B 7 Kiacce; M3y4YHUTh
HOBBbIC (DAKTBI, CBSA3aHHBIE C OKPY)XHOCTBIO; ITO3HAKOMHUTh OOYYAIONIUXCS C YEThIPbMS
3aMCYATCIIbHBIMU TOYKaMHU TPCYTrOJIbHUKA.

5.11oBTopeHue. Pemenue 3axau (44) .

YueOHO-TeMaTHUYECKHI IIJIaH 10 MaTeMaTHKe 9 KJacc.

Ne Tema KosaunuyecrBo K/p/ 3auer
4acoB

1 BBonnoe noBTopeHue 4 1

2 Hepasenctaa 19 1

3 KBagparnunas GyHkius 20 1

4 YpaBHEHUSI U CUCTEMBI YpaBHEHUN 25 2

5 Apudmerrdeckas 1 TeOMETPUIECKas TPOTPECCUU 17 1

6 CTaTUCTHYECKHAE UCCIIEIOBAHUSA 6

7 Hrorosoe nosropeHue 11 1
Hroro 102 7

1 IToBTOpEHHE 4 1

2 BexkTopsl 8

3 MeTo KoOpAHHAT 10 1

4 CooTHOIIEHHsT MEXAYy CTOPOHAaMHU U  yriaMu 12 1
TpeyroapHuKa. CKaIIpHOE MPOU3BEICHHE BEKTOPOB.

3) JUIHa OKPY>KHOCTH U IIJIOLIa/1b Kpyra 12 1

6 J{BrokeHus 8 1

7 HauanbHble CBEICHNS U3 CTEPEOMETPHH 8

8 006 akcuoMax IJIAHUMETPUH 2

9 Hrororoe moBTOpeHue 4 1
Hroro 68 6

Copneprxanue TeM y4eO0HOro Kypca aaredpsl 9 kiacc.

1.HepaBenctBa (194)

JlelicTBUTENbHBIE YHCIa KaK OECKOHEUHBIE JeCATHUHBIE ApoOu. YucnoBble HEpaBeHCTBA U UX
cBoiicTBa. Jloka3zaTenbCTBO YMCIOBBIX U anreOpandyeckux HepaBeHCTB. JIMHellHbIe HEpaBEHCTBA C
OJTHOW TIEpEMEHHOM U MX cucTeMbl. TOUHOCTh MPUOIMKEHNUS, OTHOCUTEIbHAS TOYHOCTD.

[enb: Tlo3HAKOMHUTH y4amuxcsi CO CBOMCTBAMHU YHCIOBBIX HEPABEHCTB M MX MPUMEHEHHEM K
pEILIEHNUIO 337a4 (CPaBHEHHE U OLIEHKA 3HAYE€HUI BBIPAKEHUH, JOKA3aTENbCTBO HEPABEHCTB U JP.);
BbIpa0OTaTh YMEHUE PellaTh JINHEHHbIE HEPABEHCTBA C OJITHOM MEPEMEHHON U UX CUCTEMBI.

2. KBaaparnunas ¢pynkuus( 204)

®ynkuus y = ax’+ bx + ¢ u ee rpadux. CBoiicTBa KBaJpaTUYHON (YHKIMH: BO3pacTaHUE H
yObIBaHUE, COXpaHEHUE 3HaKa Ha MPOMEXKYyTKe, Hauboibllee (HauMeHblllee) 3HadeHue. PemeHue
HEPABEHCTB BTOPOM CTENEHHU C OJJHOU NIEPEMEHHOM.

[enb: Tlo3HaKOMHUTH ydamuxcsi ¢ KBaJpaTUyHOW (QyHKIMEH KaK ¢ MaTeMaTUYECKOM MOJEINbIo,
OTKCHIBAIOLIEH MHOTME 3aBUCHUMOCTU MEXIY PealbHbIMH BEJIMYMHAMH; HAYYUTh CTPOUTH Ipaduk
KBaJIpaTUYHON (PYHKIIUU U YUTaTh MO TpaduKy ee CBONWCTBA; CPOPMUPOBATH YMEHHUE HCIIOJIb30BAThH
rpaduyeckre IpeACTaBICHUs IS peIIeHUs KBAAPaTHbIX HEPaBEHCTB.




3.YpaBHeHUs U cUCTeMBbI YPaBHeHUi(254)

Paunonanbubie  BblpakeHus. JlomycTumble 3HAa4eHMs] EPEMEHHBIX, BXOIALIMX B
anreOpanyeckue BeIpakeHusl. ToXIeCTBO, J0OKA3aTEIbCTBO TOXK/ECTB. Penenne nesix 1 ApoOHBIX
YpaBHEHUU C OJHOM NepeMeHHOM. [IpumMephl perenus HeMMHEHHBIX CUCTEM YPaBHEHHUN C IBYMs
nepeMeHHbIMU. Perienne TekcToBbIX 3a1a4. I'paduueckast nHTEpIpeTalys peleHusl ypaBHEeHUH 1
CUCTEM ypaBHEHUM.

[lens: CucremaTu3upoBaTh CBEIEHUS O PAaLUOHAIBHBIX BBIPAKEHUAX M YPaBHEHUSX;
MIO3HAKOMHUTh YYallUXCSI C HEKOTOPHIMHM IpUEMAMH PELICHMs] YPABHEHHMM BBICIIMX CTEIEHEM,
OOyuYlTh PEIICHUIO JPOOHBIX YpPaBHEHWH, pa3BUTh YMEHHE pellaTb CHUCTEMbl HEJIMHEHHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMH, a TaK)KE€ TEKCTOBBIE 3aJjaul; IO3HAKOMUThH C MPUMEHEHUEM
rpauKOB [yl UCCIEI0BaHMS U PEILICHHs CUCTEM YPABHEHUI € IByMsI IEPEMEHHBIMH U YPaBHEHUI
C OJIHOM IEPEMEHHOM.

4. Apudmernyeckasi 1 reomerpuyeckas nporpeccun(174).

Apudmerndeckas 1 reomerpudeckas nporpeccur. opmyisl n-eo

YJieHa U CYMMBI 7 YICHOB apu(METUYECKOW M TeOMEeTpUUecKoil mporpeccuit. [Ipocteie u
CJIOKHBIE TIPOLICHTBHI.

[lenb: Pacmimputh npeicTaBieHUsl ydalluXcs O YMCIOBBIX IOCIEN0BATENIBHOCTSIX; U3YUUTh
CBOMCTBa apuU(PMETHUECKON U TeOMETPUUYECKON IPOrpeccuil; pa3BUTh YMEHUE pellaTh 3a/laui Ha
IPOLIEHTHI

5.CratucTnyeckmne XapaxkrepucTuxku(6y).

['enepanbHas COBOKYIHOCTh H BbIOOpKa. PamkupoBanume naHHbpX. [lomuron dyacror.
WuTtepBanbHblii psaa. ['ucrorpamMma. BeibopouHast aucnepeus, cpejHee KBapaTUYHOE OTKJIOHEHHE.

[ens: ChopmupoBaTh NPEICTABICHUE O CTATUCTUUECKUX UCCIIEIOBAHUSIX,
00paboTKe JAHHBIX U MHTEPIPETAIINU PE3YIIbTATOB.

6.UTorosoe noBropenue(374).

O000IMTE U CUCTEeMATU3UPOBATh 3HAHKS YJaIIUXCs 32 Kypc 9 kiacca.

Conep:xanue TeM y4eOHOro Kypca reomerpuu 9 kiacc.

1.BekTopsl. (8u)Metoa koopauHar. (104)

ITonsitTue BekTtOpa. PaBeHCTBO BEkTOpOB. CIIOKEHHME W BBIYUTAHME BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha umcio. PasnokeHue BekTopa MO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel
BekTopa. [Ipocrelimue 3amaun B KOOpAMHATaX. YPaBHEHUS OKPYXHOCTU M Ipsmoi. IIpumenenue
BEKTOPOB U KOOPAMHAT IIPU PEILIEHUH 3ajau.

Ilenb: HayuuTh OOyYaroIIMXCsl BBIOJMHATH JACUCTBHS HaJ BEKTOPAMHU KaK HalpaBIEHHBIMHU
OTpe3KaMH, YTO BaXXHO JJIi IPUMEHEHHs BEKTOPOB B (U3UKE; MO3HAKOMHUTH C HCIOJIb30BAHUEM
BEKTOPOB U METOJ]a KOOPAWHAT IPU PELIEHUU T€OMETPUUYECKHUX 3a/1ad.

2.CoOTHOLICHHSI MEKAY CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkajiasipHoe npousBegeHue
BeKTOPOB. (124yacoB)

CuHyC, KOCUHYC U TaHI€HC yria. Teopembl CHHYCOB M KOCHHYCOB. PeleHue TpeyrolbHHKOB.
CkansipHO€ MPOU3BEICHNE BEKTOPOB U €r0 IPUMEHEHHE B T€OMETPUUECKHX 3a]auax.

Llenb: pa3BUTh yMeHUE 00YYaIOMUXCs IPUMEHATh TPUTOHOMETPUUYECKHH anmnapaT MpHu perieHuu
FeOMETPUUECKUX 3aJ1au.

3. JIInHA OKPY:KHOCTH M MIomaab kpyra. (11 yacos)

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OTIMCAaHHAs! OKOJIO MTPABUIIBHOTO MHOTOYTOJIbHHKA
U BIMCaHHas B Hero. [locTpoeHne npaBUIIBHBIX MHOTOYTOJIBHUKOB. JlinHa okpyskHOCTH. Ilnomane
Kpyra.

[enb: pacmivpuTh 3HaHHE OOYYAIOIIMXCS O MHOTOYTOJIbHMKAX; PaCCMOTPETh MOHSTUS JUIMHBI
OKPY)KHOCTH M IUIOIIAJN Kpyra U (POpMYJIbI ISl UX BBIYMCIICHUS.

4 JIBnkenust. (84)

OTtob6paxenue miaockoctu Ha cebs. [lonstue apmwkenus. OceBas U LEHTpalbHas CUMMETPUU.
[TapannensHebiil nepenoc. [loBopot. Haoxenus n ABukeHus.



[{enb: MO3HAKOMUTH OOYYAIOIIUXCSl C TMOHSITHEM JBMIKCHUS M €r0 CBOMCTBAMH, C OCHOBHBIMH
BUJAMU OBWKEHUM, C B3AMMOOTHOIIICHUSIMU HAI0KCHUN 1 IBHKCHHI.
5. HauyanbHble cBeJeHUus U3 crepeomerpun( 8 4.).

6. O0 akcuomax mJIaHUMeTpuM (24)

7.11oBTOpenue. Pemienue 3agay. (8uacos)
Llenb: IloBTOpeHue, oOoOImIEHHE W cHCTEMAaTH3allMs 3HAHUN, YMEHHNW M HAaBBIKOB 3a KypC
reomerpuu 9 kiacca. [loaroroska k OI'D
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