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ITPOI'PAMMA
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

IO MmaTeMaTHuKe

BA30BBII YPOBEHD
MNOSACHUTEJIBHASA 3ATIMCKA

Pabouas yueOHas mporpaMmMa 1o MareMaTHKe OCHOBHOTO 00111ero 00pa3oBaHus
COCTaBJIEHA B COOTBETCTBUHU C TPEOOBAHUAMH (e/lepaTbHOTO KOMIIOHEHTA
roCyJapCTBEHHOTO CTaHAapTa 001ero oopa3oBaHus 1Mo MaTeMaTHKe (0a30BbIi YPOBEHB),
YTBEPXKIAEHHOTO MpUKa3oM MuHHcTepcTBa 0OpazoBanus u Hayku PD 17 nexkabps 2010 rona
Ne 1897; ¢ usmeHeHussMH, BHECEHHBIMH MpUKazoM MunoOpHayku Poccun ot 29.12.2014
roga Nel644, npukazom Munobpnayku Poccun ot 31.12.2015 roma Ne 1577; na ocHoBe
OyHIaMEHTAIBHOTO si/ipa coAepxkaHus 0011ero oopazoBaHusi, paboueil mporpaMMEI Mo
matematuke 5—11 kmaccel /A. I'. Mep3isik, B. b. TTononckwii, M. C. Skup, E. B. Bymko, M.,
Benrana-I"pad, 2020 r, , mporpammsl o maremaruke st Y MK H.Sl. Bunienkuna u ap.
(Marematuka. CoopHUK pabounx mporpamm. 5-6 knaccel. CocraBurens T.A. bypMucrposa.
[Ipoceemenue, 2019 r.); aBTOpCcKO# porpammsl 1o anredpe FO.H. MaxkapsiueBa, H.I'.
Munarok, K.W. Hemkosa, C.b. CyBopoBa (Anreopa. CoopHUK pabouux mporpamm. 7-9
kiaccsl. CocraBurens bypmucrposa T. A. [Ipocsemenue, 2018 r.); aBTOpckoii IporpaMmsl
no reometpun JI.C. Atanacsana, B.®. byry3osa u ap. (I'eomerpus. CoOopHHUK pabouux
nporpamm. 7-9 kiaccel. CocraButenb bypmuctposa T. A. IIpocsemenue, 2018r.)

O0yueHne oCylIeCTBIISIETCS 10 CJIEAYIOIIUM y4eOHUKAM:

Maremaruka 5 xnacc /A. I'. Mepsnsk, B. b. [lononckuit, M. C. Sxup, M., [Ipocsemenue, 2021t

MaremaTtuka, 5 KJ1.: y4eOHHK JUIst 0011e00pa3zoBaTenbHbIX yupexaenuit/ H.B.

Bunenkun, B.1.2Koxos, A.C.Hecnokos, C.U. [lIBapudypa, — M.: Maemo3una, 2019.
MaremaTtuka, 6 KJ1.: ydeOHHK JUIst 0011e00pa3zoBaTenbHbIX yupexaenuit/ H.B.

Bunenkun, B.1M.)Koxos, A.C.YHecnokos, C.U. [lIBapidoypa, — M.: Maemosuna, 2019.
Anrebpa, 7 ki1.: yaeOHUK Ju1s o01ieodpa3oBarenbHbIX yupexaenuii / FO.H.Maxkapbrues u 1ip.
— M.: [IpocBemenue, 2018.

Anrebpa, 8 Ki1.: yueOHMK J1 0011eo0pa3oBaTenbHbIX yupexaenuii / / FO.H.Maxkapbrues u ap.
— M.: [IpocBemenue, 2018.

Anrebpa, 9 ki1.: yaeOHUK 1 0011eo0pa3oBaTenbHbIX yupexaenuii / FO.H.Maxkapbrues u 1ip.
— M.: [IpocBemenue, 2018.

JI.C. Atanacsn, B.®.byry3os, C.b.Kagomues, «I'eomerpus.7-9 knaccei», M.,
«[Ipoceemenuey, 2018.

Heau u 3a7a4u M3yYeHUs NpeaMeTa

eabro n3y4eHUus Kypca MaTeMaTHKH B 5-6 KJiaccax sIBIISIETCS CHCTEMAaTUYECKOE pa3BUTHE
MOHATHSI YUCJIA, BEIPAOOTKA YMEHHM BBITIOIHATH YCTHO U MMUCHMEHHO apu(PMETHUECKUE
JIEUCTBUS HAJl YUCITAMH, TIEPEBOIUTH MTPAKTUUECKHE 3aa91 Ha SA3BIK MATEMATHKH, IOJATOTOBKA
yUalmxcs K U3y4eHHIO CUCTEMaTHIYEeCKUX KypcoB anredpsl u reomeTpun. Kypce ctpoutcs Ha
WHIYKTUBHOW OCHOBE C MPHUBIICYCHUEM DIIEMEHTOB JICTYKTUBHBIX paccyxaeHuil. B xone
M3y4YeHUs Kypca ydalluecs: pa3BUBaIOT HABbIKM BBIUMCICHUHN C HATypalbHBIMHU YHUCIAMU,
OBJIJICBAIOT HAaBBIKAMH C OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU, TIOJIOKUTEIbHBIMU U
OTpUIATEIILHBIMH YUCIIAMU, TIOTYYaIOT IpeCTaBIeHnEe 00 UCTIONB30BaHUU OYKB IS 3aITHCH
BBIPOKCHHUI ¥ CBOMCTB apU(PMETHICCKUX JTCUCTBUHN, COCTABIICHUH YPaBHEHUHN, TIPOIOJDKAIOT
3HAKOMCTBO C T€OMETPUYECKUMH MOHSATUSIMH, IPUOOPETAIOT HABBIKK TTOCTPOCHUS
T€OMETPUUYECKUX (HUTYP.

Leabo n3yyeHust Kypca MaTeMaTHKU B 7 - 9 KJ1accax sBISIETCS PA3BUTHE BBIYUCIUTEIBHBIX
YMEHUU 10 YPOBHSI, IO3BOJISIFOLIETO YBEPEHHO UCIIOIB30BATh UX IIPHU PELICHUU 33]1a4



MaTEeMaTHKH ¥ CMEXHBIX MPEIMETOB, YCBOCHUE alapaTa YpaBHCHHA U HEPABEHCTB KaK
OCHOBHOTO CpPEICTBa MaTEMaTHIECKOTO MOJICITHPOBAHUS 337124, OCYIIIECTBICHHE
(YHKITMOHATILHOM MOJATOTOBKH IIKOJILHUKOB. Kypc XapakTepu3yeTcs MOBBIIICHUEM
TEOPETUYECKOTO YPOBHS O0yUEHUS, TOCTETICHHBIM YCUITUEM POJIM TEOPETHUSCKUX 000OIICHHI 1
JCTYKTUBHBIX 3aKitoueHui. [IpukiaaHas HalpaBIeHHOCTh PACKPBIBAET BO3MOXKHOCTh M3y4aTh
peuiaTh MPaKTUICCKHUE 3a/1a4H.

Heabio u3ydyeHus: Kypca reoMeTpuu B 7-9 Kjaccax sBISCTCS CUCTEMATHYECKOE U3yUCHHE
CBOMCTB reOMETPUYECKHX (PUTYpP HA TUIOCKOCTH, (OPMHUPOBAHUE MPOCTPAHCTBEHHBIX
MPEJICTABICHHI, Pa3BUTHE JIOTHYSCKOTO MBIIIJICHUS U MOArOTOBKA arapaTa, Heo0X0IMMOro
JUTSL U3YYCHHSI CME@KHBIX TUCIUIUIMH U Kypca CTEPEOMETPUH B CTAPIINX KIIACCaX. COJAEPIKAHUS
paznena «I'eoMeTpus» — pPa3BUTh y YYALIUXCS MPOCTPAHCTBEHHOE BOOOPAKEHUE U JIOTHYECKOE
MBIIIJICHUE TYTEM CUCTEMATHYECKOTO U3YUCHHUsI CBOMCTB reOMETPUIECKHX (DUTYp HA
IUIOCKOCTH M B IPOCTPAHCTBE U IPUMEHEHHUS STUX CBOMCTB IPH PEIICHUH 3a]1a9
BBIYHCIUTEILHOTO M KOHCTPYKTUBHOTO XapaKTepa.

3agaun:

-OBJIQJICTh CUCTEMON MaTEMAaTHUYECKUX 3HAHUH M YMEHUM, HEOOXOIUMBIX JIJIsi IPUMCHCHUS B
MPAKTUYECKOMN JICATEIILHOCTH, U3YUYCHUH CMEXKHBIX JUCIUILINH,

-CIOCOOCTBOBATh HHTEIUICKTYAIBHOMY Pa3BHTHIO, (DOPMHPOBATH Ka4eCTBA, HEOOXOAMMBIE
YEJIOBEKY JIJIS TOJIHOIICHHOW )KM3HHU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIC MATEMATHYECKON
NEeSATeNLHOCTH: ICHOCTH U TOYHOCTH MBICITH, HHTYHIINH, JJOTHYECKOTO MBIIUICHHUS,
MPOCTPAHCTBEHHBIX MPEICTABICHHUH, CIOCOOHOCTH K MPEOIOJICHUIO TPYTHOCTEIH;

-opMHpOBaTh MpeICTaBICHUS 00 UICSIX M METOJaX MAaTEMATHKH KaK YHHBEPCAILHOTO S3bIKa
HAYKW U TEXHHUKH, CPEJCTBAX MOJICIMPOBAHUS SIBJICHUH U MIPOIIECCOB;

-BOCIIUTHIBATH KYJIbTYPY JTUYHOCTH, OTHOIIICHHE K MaTEMATHKE KaK YaCTH OOIICUEIIOBEYCCKOM
KYJIbTYpPbI, UTParoOIIel 0cO0YI0 POk B OOIIIECTBEHHOM Pa3BUTHH.

Mecto npeamMera «MarTeMaTuKa» B y‘leﬁl—[OM IJIaHe

Knacc | Ha3Banue pasnena Kou- Bo yacoB B 3aron
HEJICIIO

5 MaTeMaTHhKa 5 170

6 MaTeMaTHKa 5 170

7 anreOpa 3 102

7 reOMETPHUS 2 68

8 anredpa 3 102

8 reOMETPHUS 2 68

9 anredpa 3 102

9 reOMETPHUS 2 68

JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPeAMETHbIEe Pe3yJabTaThl
OCBOCHHA COJIep:KaHHUs Kypca
[TporpaMma no3BosieT JOOMBATHCS CAEAYIOLIUX PE3YIHTaTOB OCBOCHHS 00pa3oBaTeIbHON
IpOTrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHus:
JAUYHOCHMHbIE:

e OTBETCTBEHHOI'0 OTHOLIEHUS K YUYE€HHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIMXCsl K
CaMOpPa3BUTHI0O U C€amMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMM K OOyYCHHIO H
IIO3HAHUIO;

e (dopMHpPOBaHUS KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE
CO CBEpCTHMKaMM, CTapIIMMH M MJIQJIIMMH B 0Opa3oBaTelbHOM, Yy4eOHO-
M CCIIEI0BATEIbCKOM, TBOPUYECKOHN u IpYTrux BUJAX NESTENIHOCTH;




e YMEHHS SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIHU B YCTHOM M IMMCbMEHHOM peuy,
IOHMMATh CMBICII [TOCTABJIEHHOW 3a/Jauyy, BBICTpaMBaTh apryMEHTAlUI0, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

e IICPBOHAYAJIBHOIO MPEJACTaBIEHUS O MaTeMaTHYeCKOW Hayke Kak cdepe
YeJI0BEUECKON AEATeNbHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAUUMOCTH JUIsl pa3BUTHS
LIMBUJIN3ALMH, OCO3HAHMS BKJIaJJa OTEUYECTBEHHBIX YYEHBIX B Pa3BUTUE MHUPOBOMU
HayKH, IaTPUOTU3MA, yBaKeHUA K OTedecTBy

e KPUTUYHOCTH MBIIUIEHUS, YMEHHUS pacllO3HaBaThb JIOTMUECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

e KpEaTMBHOCTHU MBIIUICHUS, UHUIIUATUBbI, HAXOAUYUBOCTH, AKTUBHOCTHU IIPU PELICHUU
apu(MeTHYeCKUX 3ajau;

e YMEHMS KOHTPOJIMPOBaTb IpPOLIECC M pPE3yabTaT yueOHOW MaTeMaTH4eCKON
JESTEIIBHOCTH;

e (opmupoBaHUS CHOCOOHOCTH K ASMOLMOHAIBHOMY BOCHPUSTHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHU;

Memanpeomemuoie:

e YMEHHS CaMOCTOSITENIbHO OMNpPENeNsATh LEeId CBOEr0 OOY4YEeHHs, CTaBHUTH

1 GOpMyNHUPOBaTh JUIsl ceOsl HOBBIE 3a/1a4M B yuéOe, pa3BUBAaTh MOTUBBI U
MHTEPECHI CBOEH ITO3HABATEIILHOU JIEATEIbHOCTH;

e CIIOCOOHOCTH CaMOCTOSITEIbHO IUIAHUPOBATh AlIbTEPHATUBHBIC IYTH JOCTUKEHUS
1eneii, 0CO3HaHHO BBIOMpaTh Hanbomee 3 PeKTUBHBIE CIIOCOOBI pelIeHNs YICOHBIX U
[I03HABATEJIbHBIX 33/1a4;

e yMEHHS OCYHIECTBIISATh KOHTPOJIb 0 00pasily U BHOCUTh HEOOXOANMBIE KOPPEKTHBHI;

e CrIOCOOHOCTH aJ€KBaTHO OLICHWBATh IPABUIBHOCTb WM OLIMOOYHOCTh BBIMNOJIHEHUS
yueOHOM 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€
peleHus;

e yMEHMsS yCTAaHaBIMBaTh NPUUYMHHO-CIEJCTBEHHBIE CBSI3U; CTPOUTH JIOTMUECKHE
paccyXIeHHs, YMO3aKIIO4YeHUs (MHAYKTHBHbBIC, JIEAYKTUBHBIE W 110 aHAJIOTHUH) H
BBIBO/IBI;

e yMEHHs CO3/aBaTh, IPUMEHATh U MPe0oOPa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA,
MOJIETHN U CXEMBI JJIs PEeLlIeHUs] y4eOHbIX U MTO3HABATENIbHbIX 33/1a4;

e Da3BUTHUSA CIIOCOOHOCTH OpPraHM30BbIBaTh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO
JESTENIbHOCTDh C YYUTENEM M CBEPCTHUKAMU: ONPEIENSITh LENH, paclpeneasTh QyHKINN
U POJIM YYaCTHUKOB, B3aUMOJICHCTBOBATh M HAXOAUTh OOLIME CIIOCOOBI pabOThl; yMEHUS
paboTaTh B rpyImme: HaXOAWTh OOIlee pelleHHe W pa3pemiaTb KOH(IMKThI Ha OCHOBE
COIJIACOBAHUS MO3MIMHA M yuéTa HMHTEPECOB; CiyllaTh HapTHEpa; (OpMYIMPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

e (¢opmupoBaHHsA Y4eOHON M OOILENOJIb30BATENHCKOM KOMIIETEHTHOCTH B 00JacTu
HCIIOJIb30BaHHUS HMH(OPMaMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN (MKT-
KOMIIETEHTHOCTEH );

e [IEPBOHAYAIBHOTIO TMPEACTaBIEHUS 00 HJeAX U O MeToJax MaTeMaThKH Kak 00
YHHMBEPCAIbHOM SI3bIKE HAYKU U TEXHUKU;

e pa3BUTHSA CIHOCOOHOCTH BHJAETh MAaTEeMAaTHYECKYIO 3aJady B JPYrUX TUCIHUIUIMHAX, B
OKpYXKaroIllel KU3HU;

e yMEHMS HAXOJWUTh B PAa3IMYHBIX HCTOYHUKAX HHQOpPMAINIO, HEOOXOAUMYIO IUIf
pelIeHnss MaTeMaTHMYeCKUX MpoOsieM, W TMPEACTaBIATh €€ B MOHATHOW Qopme;
NPUHUMATH PEIICHHE B YCJIOBUAX HEMOJHON U U30BITOYHOM, TOYHON M BEPOSITHOCTHOU
uHpOpMaILNH;

e yMEHMs NMOHUMATh U MCIIOJIb30BaTh MaTEMATUYECKHE CPEJCTBA HATJSAHOCTU (PUCYHKHU,
YEepTEKH, CXEMBI U JIp.) AJI WILTIOCTPALMM, UHTEPIIPETALIUN, apTyMEHTALUY;

e yMEHHMs BBABMraTb THUIOTE3bl MpPU PEUIEHUH Y4eOHBIX 3aJad W IOHUMAaHUs
HE00X0IMMOCTH ux IIPOBEPKU;



e TIOHUMaHHS CYIIHOCTH ITOPUTMUYCCKHUX TPEANMCAHUN M YMEHUS ICHCTBOBAThH B
COOTBETCTBUH C IPEJIOKEHHBIM aJITOPUTMOM;

e YMEHHS CaMOCTOSITEIIbHO CTaBUTh IIEJIH, BEIOUPATH M CO3/1aBaTh aJITOPUTMBI JIJIS
peleHus y4eOHbIX MaTEeMaTUIECKUX MTPOOIIeM;

e CIOCOOHOCTH IJIAHUPOBATH M OCYILIECTBIISATH AEATEILHOCTD, HAIIPABICHHYIO HA PELICHNE
3aJ1a4 UCCIIEI0BATEIbCKOTO XapaKTepa;

npeomemmuboie:

e O0CO3HAHME 3HAUYEHUS MATEMATHUKH JUIs IOBCEIHEBHOM KU3HH YEIIOBEKa,

e TIPEACTABJICHUS O MATEMAaTHYECKOW HayKe Kak cepe MaTeMaTHUECKOH JesITeIbHOCTH,
00 sTamax e€ pa3BUTUSA, O €€ 3HAYMMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINUN;

e yMeHHs paboTaTh C MATEMAaTUYECKUM TEKCTOM (CTPYKTYPHPOBAHUE, U3BIICUCHUE
HE00X0IUMOM HH(OPMALIUK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICIIU B YCTHOM
Y IUCbMEHHOM peuu, IPUMEHSS MaTEMaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY,
UCIIOJIb30BATh PA3JINYHbIC S3bIKU MAaTEMAaTUKH (CIOBECHBIHN, CHMBOIHYECKUMA,
rpaduyueckuii), pa3BUTHS CITIOCOOHOCTH 0OOOCHOBBIBATH CYKJICHUS, IPOBOJIHUTH
KJIacCU(UKALHUIO;

e BIa/IeHUs 0a30BBIM MOHATHIHBIM ammapaToM: UMETh IPECTaBICHUE O YHCIIE, IpodH,
MPOLIEHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX 00BEKTaxX (TOUKa, MpsiMast, JIOMaHasi, yroi,
MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT, OKPY>KHOCTb, 11ap, chepa u mp.),
(opMUpPOBaHHUS MIPEICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM
MUPE U PA3IMYHBIX CIIOCO0aX UX U3YyUCHUS;

e [IPaKTHUYECKU 3HAUMMbIE MaTEMaTUUYECKUE YMEHMS U HaBbIKU, UX IPUMEHEHUE K
PELICHUI0 MaTEMAaTUYECKUX U HEMAaTeMAaTUYECKUX 3a/1a4, IIpernoiaramlme
YMEHUSL:

e BBHITIONHSATH BBRIYUCIICHUS C HATYPATbHBIMU YUCIIaMU, OOBIKHOBEHHBIMU H
€CATUYHBIMH JIPOOSMU MOJOKUTEIBHBIMU U OTPULIATEIIbHBIMHU YHCIIAMHU;

pelaTh TeKCTOBbIE 3aaul apu(METHYECKUM CIIOCOOOM U C TIOMOIIbIO YpaBHEHHIA;
n300paxxkath PUTYpPHI HA TIJIOCKOCTH;
MCII0JIb30BaTh TEOMETPUUYECKUH «SI3BIK» JJIS1 OIIUCAHUS IIPEIMETOB OKPYKAIOLIETO MUPA;
U3MEPSATH AIUHBI OTPE3KOB, BETMUUHBI YTIIOB, BEHIYUCISATH TUIOMIAU U 00BbEMBI PUTYD
pacro3HaBaTh U U300pakaTh paBHbIE U CUMMETPUYHbBIE (PUTYPHI;
IPOBOAMTDH HECIOKHBIE IPAKTUUECKNE BBIUMCIICHUS C TPOLIEHTaMH,
HCII0JIb30BaTh MIPUKUJIKY U OLICHKY;
BBITNOJIHATh HEOOXOAUMBbIE U3MEPEHUS;
UCIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJISl 3aIIMCH OOIIUX YTBEP)KICHUH,
dbopMyI1, BRIpaXKeHU, ypaBHEHUI;

e CTPOUTH Ha KOOPJIAMHATHOMW IJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpAMHATAM,
OTIpEeeNATh KOOPJMHATHI TOYEK;

e YNUTaTh U UCIOJIB30BaTh HH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE TaOJIUIIBI,
quarpammbl (CToa04yaTol WM KpyroBoii), B rpadu4eckoM BU/IE;

e pemath NpocTelIre KOMOMHATOPHBIE 337a4i IepeOOPOM BO3MOXKHBIX BAPHAHTOB.

Conep:xkanue Kypca

APUOMETHUKA

Harypaasbnblie unciaa. Hatypanbnslii pan. Jlecsatuunas cuctema cuncienus. Apudmernyeckue
NEHCTBUS ¢ HaTypalbHBIMU YnciaamMu. CBOMCTBa apu(METHUECKUX JTCHCTBUM.

Crenensb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

HucnoBble BBIpaXEHHUsI, 3HAYCHHUE YUCIIOBOTO BbIpaxkeHus. [1opsnok AeNCTBUIM B YUCITOBBIX
BBIPAKEHUSIX, CIOJIb30BaHUE CKOOOK. Perienne TeKCToBbIX 3a1a4 apuMeTHIecKUMU
CIIOCO0aMH.

Henutenu u kpatHbie. CBOMCTBA U MPU3HAKU ACITUMOCTH. [IpoCThie U cOCTaBHbBIE YUCTA.
Paznoxxenue HaTypanbHOIO YKciia Ha IPOCTHIE MHOKUTEIHN. [[eTIeHrne ¢ OCTaTKOM.



Apo6u. O6sikHOBeHHBIE 1podH. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHNE OOBIKHOBEHHBIX
npobeii. ApudmeTrueckue AeUCTBHsI ¢ 0OBIKHOBEHHBIMU Apo0siMu. HaxoxieHne 4actu ot
LIEJTIOT0 U LIEJIOTO 0 €r0 YaCTH.

Hecsatuunbie npodu. CpaBHEHHUE NECATHYHBIX IpoOel. ApudMeTuuecKue NeUCTBUS C
necsITUUHbIMU po0simu. [IpeacraBnenue necAiTHYHON ApoOU B BUJIE OOBIKHOBEHHOM IpoOH U
OOBIKHOBEHHOH B BUJIC IECATUIHOM.

[IponieHThI; HAX0XKIE€HHUE MTPOLIEHTOB OT BEJIMYMHBI U BEJIMYUHBI 110 €€ IpoueHTaM. OTHOIIEHHE;
BBIpaXKCHHE OTHOIICHUS B IpoLieHTax. [Iponopiius; 0CHOBHOE CBOMCTBO MPOIMOPIIUH.

Pemennie TekCTOBBIX 334 apu(PMETHUECKUMHU CIIOCOOAMH.

Panuonanbublie unciaa. [lonoxuTtenbHbie U OTpULIATENBHBIE YHCIIA, MOAYJb YKicia. MHOXKECTBO
LIEJIBIX YUCEI.

MHO0K€eCTBO pallMOHAIBHBIX YHUCEN; PALMOHAIBLHOE YMCIIO KaK OTHOIIEHUE , T€ M — LEJI0e
YHCIIO, N - HAaTypalibHOE uncio. CpaBHEHHE pallMOHAIbHBIX Yncel. ApupMeTuiecKrue AeCTBUS
C pallMOHaIbHBIMU YHciiaMu. CBOMCTBA apuMeTndecKux AeicTBUN. CTENEeHb C LEeIbIM
MOKa3aTeIeM.

HeiicrBuTenbHbIe uncaa. KBanpaTHeiii KopeHb U3 unciia. KopeHs TpeThel CTeneHu.

[TonsiTre 06 uppaurnoHaIEHOM yncie. MppanmoHaabHOCTh YKCIa M HECOM3MEPUMOCTh CTOPOHBI
Y MaroHainu kBajaparta. Jlecaruunbie NpuOInNKEHUsI HPPALMOHATBHBIX YUCE.

MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIT; IPEACTABICHUE ICUCTBUTEIbHBIX YUCEI B BUJIE
OCCKOHEUYHBIX JICCATUIHBIX MpoOeii. CpaBHEHUE ICHCTBUTEIHHBIX YUCEIL.

Koopaunarnas npsimas. M3o0pakeHue yncen TouKkaMu KOOpAWHATHON npsiMoid. YucioBele
MIPOMEXYTKH.

N3mepenus, npudaunzkenus, oueHkn. Pazmepsl 00bEKTOB OKpYKAIOLIEro Mupa (oT
AJIEMEHTApHbIX YacTUILl 10 BceneHnHoit), AUTENbHOCTD MIPOLIECCOB B OKPYIKAIOIIEM MUPE.
Brinenenune mHoxurenss — crenenu 10 — B 3anucu yucia.

[TpubmmxeHHOe 3HaUY€HNUE BETUYUHBI, TOYHOCTD NMPpUOMmKeHus. OKpyTrJIeHHe HAaTypaIbHBIX
qucel U IeCATUYHBIX JIpoOeil. [Ipukuaka u olleHKa pe3yabTaTOB BEIYUCICHUI.

AJITEBPA
AJjredpanyeckue BbIpaxeHusi. byKBeHHbIE BbIpaXKeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU ).
UYucnoBoe 3HaueHNe OyKBEHHOTO BhIpaskeHus. JlomycTuMble 3HaUE€HUS TIEPEMEHHBIX.
[ToncranoBka BeIpakeHH BMecTo nnepeMeHHbIX. [IpeoOpa3oBaHyie OyKBEHHBIX BbIpaKEHHM Ha
OCHOBE CBOMCTB apu(pMeTHUeCKuX AecTBUIl. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXIECTBO.
CreneHsb ¢ HaTypaJIbHBIM [TOKa3aTelneM U ee cBoiicTBa. OHOWIEHBI U MHOTOUIeHbl. CTeneHb
MHorouseHa. Cll0)keHHe, BBIYUUTaHUE, YMHOKEHHE MHOTOWIEHOB. DOPMYJIbI COKPAILIEHHOTO
YMHOXKEHHS: KBaJApaT CyMMBI M KBapar pasHoCcTH. PopMyIa pa3HOCTH KBAJPATOB.
[IpeoOpa3oBaHue 11ETI0T0 BBIpaKEHUSI B MHOTOWIEH. Pa3iokeHne MHOTOUJICHOB Ha MHOKUTEIH.
MHorounensl ¢ onHOM nepeMeHHOW. KopeHp MHorowiena. KBsagpaTHbII TpexwieH;
Pa3IoKEHUE KBAIPATHOIO TPEXWICHA Ha MHOXKUTEIIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckor npodu. CiioxeHue, BEIYUTAHHE,
YMHOXKEHHUe, JeneHue anreOpanuyeckux apoOeil. CrtemeHb € LENbIM IOKa3zaTelleM M ee
cBoiicTBa. PanmoHanbHble BhIpaKEHUS U UX IIpeoOpazoBaHus. Joka3aTeabCTBO TOKIECTB.
KBanparubie kopHu. CBOMCTBa apu(METHUECKUX KBaPATHBIX KOPHEH M UX NPUMEHEHHUE K
MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIYUCICHUSIM.
YpaBHeHusi. YpaBHeHue ¢ ogHoi nepeMeHHoi. Kopenb ypaBHeHus. CBONCTBA YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTH YpaBHEHUN.
JIuneitHoe ypaBHeHue. KBagpaTrHoe ypaBHeHHe: GopMya KOpHEH KBaJpaTHOTO YpaBHEHMS.
Teopema Buera. Penienne ypaBHeHH, CBOASIIMXCSA K JIMHEHHBIM U KBaipaTHBIM. [Iprmepbl
peleHus ypaBHEHHI TPEThel U 4eTBepTOil cTenenu. Pemienne 1poOHO-palnoHaIbHbBIX
YpaBHEHU.
VYpaBHeHHUE ¢ IByMS IIEPEMEHHBIMU. JINHEWHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMHU, IIPUMEPDI
pEILICHNs yPaBHEHUH B LICNIBIX YHUCIIAX.



CucrteMa ypaBHEHHMI C AByMs INEpEeMEHHBIMU. PaBHOCHIBHOCTH cucTteM. CHCTEMBI
JIBYX JIMHEWHBIX YpPAaBHEHMM C ABYMsS IIE€PEMEHHBIMU; PEIICHUE IIOJCTaHOBKOW H
cinoxeHueM. Ilpumepsl pemieHuss CUCTEM HENMHEHMHBIX YpPaBHEHUH C JIByMs
IIEPEMEHHBIMH.
Pemmenne TeKCTOBBIX 33/1a4 anreOpandecKuM CriocoOoM.
JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH. 'padudeckas nHTepnpeTanus ypaBHEHUS C IBYMs
nepeMeHHbIMH. ['paduk nuHetHOrO ypaBHEHUS ¢ IBYMS IEPEMEHHBIMHU; YTIIOBOM KO3 QULeHT
MPSIMOIi; YCITOBHE NMapaIeIbHOCTH MPSAMBIX. [ padiKu MpoCTEHIINX HEMMHEHHBIX YpaBHEHUH:
napa0bouia, runep0osa, OKpyKHOCTh. ['paduueckast UHTepHpeTaIys CUCTEM YpaBHEHUH C IByMs
IIEPEMEHHBIMH.
HepaBencrBa. YncioBbsie HEpaBEHCTBA U UX CBOMCTBA.
HepaseHcTBO ¢ 01HOM IepeMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPAaBEHCTBA
c onHou mepemeHHoil. KBanmpaTHeie HepaBeHcTBa. (CHUCTeMbl HEpPaBEHCTB C OJHOMU
nepemenHoi. ®YHKIIUHN
OcHoBHbIE OHATHSA. 3aBUCUMOCTU MEXy BenuunHaMmu. [IpeacraBienne 3aBucuMocTeit
dbopmynamu. [lonstue pyHKIUN.
OO6nactp ornpeeneHuss © MHOXecTBO 3HaueHu QyHkun. CrocoOsl 3aganus GyHkuuu. I'paduk
¢byukuu. CoiictBa pyHkuui, X orodpaxenue Ha rpaduke. [Ipumeps! rpaduxos
3aBUCUMOCTEH, OTPAXKAIOLUX PEaJIbHbIE IPOLECCHI.
Yucaobie pyHkuuu. OyHKIINU, ONUCHIBAIOIINE MIPSMYIO B 00paTHYIO MPOMOPIHOHATbHBIE
3aBHCUMOCTH, UX rpaduKu 1 cBoiicTBa. JIuHeiiHas GpyHKIuS, ee TpaduK 1 CBOMCTBA.
KBagparuunas ¢pyHkuus, ee rpaguk u cBoiictBa. CTerneHHble (YHKLIUHU C HATYpalbHBIMU
nokaszarensiMu 2 U 3, uX TpauKu U CBOWCTBA.
I'paduku pynkuui, y =, y = [x|.
Yucnosble nociaenoBaTebHOCTH. [loHATHE YMCI0BON NOCIEA0BATENBHOCTH. 3a1aHNE
MOCJIeI0BATENbHOCTH PEKYPPEHTHOM hopMysolt U popmyIioi n-ro wieHa.
Apudmernueckas u reomeTpuyeckas nporpeccur. @opMyIibl n-ro ujaeHa apupMeTudecKon u
reoMeTPHUECKON Mporpeccuii, CyMMBbI NEPBBIX N WieHOB. M300pakeHue YieHOB
apu(MeTHyecKoil U reOMeTPUUECKO MPOrpeccuii TOUKaMHu KOOPIMHATHON TIIOCKOCTH.
JInHEeNHBII 1 SKCIOHEHIIMAIBHBIA POCT. CIIOXKHBIE MPOIEHTHI.

BEPOATHOCTB U CTATUCTUKA
OnucaresbHas craTucTuka. [IpescraBneHue JaHHBIX B BUAE TaOJIUL, AUarpaMM, rpaduKoB.
Cayyaiinas u13MeHUYMBOCTh. CTaTUCTUYECKHE XapaKTEePUCTUKU Habopa TaHHBIX: Cpe/lHee
apudmernueckoe, MearaHa, HauboJbIlIee U HaUMEHblIee 3HaueHusl, pazmax. [Ipencrasienue o
BBIOOPOYHOM HCCIIEIOBAaHHH.
Cay4aiinble cOOBITHSI U BePOATHOCTD. [IoHATHE O ClTydyalilHOM ONBITE U CIIy4alfHOM COOBITHH.
Yacrora cimyyaifHoro coobitus. CTaTUCTUYECKUH MOAXO0/ K IIOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH TPOTUBOIOIOKHBIX COOBITHIH. Jl0OCTOBEpHBIE U HEBO3MOKHBIE COOBITHSI.
PaBHOBO3MOXKHOCTB cOOBITHI. Kiaccuueckoe onpeaeneHne BEpOSTHOCTH.
KomOunatopuka. Pemmenne koMOMHATOPHBIX 3a71a4 repedopom BapuanToB. KomOmHaTOpHOE
npaBuiIo yMHOKeHHs. [lepecTanoBku u hakropuan.

IF'EOMETPUS
Harasignasi reomerpus. Harnsansle npeacrabinenus o purypax Ha IUIOCKOCTH: TpsiMas,
OTpE30K, JIyd, YIoJI, JOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, KpyT. UEeThIPEX YT OJIbHUK,
MIPSIMOYTOJIBHUK, KBaApaT. TpeyroiabHUK, BUABI TPEYTOJbHUKOB. [IpaBuiibHBIE MHOTOYTOJIBHUKH.
N300pakenue reomerpuueckux ¢puryp. BzanmHoe pacnosnoxeHne 1ByX NpsSMBbIX, IBYX
OKPY>KHOCTEH, IPSMOUA M OKPY>KHOCTH.
Jlnuna otpeska, tomanoi. [lepumerp MHOrOyronbHuKa. EqUHUIBI U3MEPEHUS JUIMHBI.
N3MepeHne 1JIMHbI OTPE3Ka, TOCTPOSHUE OTPE3KA 3aIaHHOMN JJIMHBI.
Buns! yrios. I'panycHas mepa yria. M3mepeHue u mocTpoeHue yrios ¢ IOMOLIBIO
TpPaHCIIOPTHPA.



[Tonatue nuomanu GUrypsl; eAMHULB U3MepeHust Iiommaay. [nomans npsMoyroiabHUKa U
iomaab kBajapara. [IpubnmkeHHOe U3MEpeHHe TUIoIIa el GUryp Ha KIeTdaToi Oymare.
PaBHoBenukue Guryps.

Harnsnele npeacraBiaeHus o MPOCTPAHCTBEHHBIX (pUrypax: Ky0, napauienenumnes, Ipusma,
nupamuja, map, cgepa, Konyc, nuiauHap. M3o0paxenue npocrpancTBeHHbIX (uryp. Ilpumepsr
ceyeHuil. MHororpanHuku. [IpaBuiibHbIe MHOTOrpaHHUKU. [Ipumepsl pa3BepTok
MHOI'OTPaHHUKOB, LIMJIMHAPA U KOHYCA.

[TonsiTre o6beMa; equHUIIBI 00beMa. OObeM MPSIMOYTOIBHOTO TIapajuIeNenunea, Kyoa.
ITonsartue o paBeHctse ¢uryp. LleHTpanbHas, oceBas U 3epKanbHas cCUMMeTpUu. M3o0paxenue
CUMMETPUYHBIX (QUryp.

I'eomerpuueckne purypsl. [Ipsameie u yribl. Touka, npsimas, iI0cKocTb. OTPE30K, J1yd. YToII.
Bune! yrinos. BepTukanbHble U CMEXHBIE YIiibl. buccekrpuca yria.

[TapannensHble U nepecekaromuecs npsmslie. [leprnenaukynsapusie npsMelie. TeopeMsl 0
NapajuIeIbHOCTU U NEPIEHANKYIAPHOCTH NpAMbIX. [leprneHauKkynsp 1 HakJIOHHAs K IPSIMOM.
CepenMHHBIN IEPIEHANUKYIISP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPEAMHHOIO NEPIIEHANKYIsApa
K OTPE3KYy.

TpeyronbHuk. Bricota, Meanana, buccekTpuca, CpeiHsisl JUHUS TPEYrojbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M MIPU3HAKY PABHOOEPEHHOTO
TpeyrojabHuKa. [Ipru3Haku paBeHCTBa TpeyroyibHUKOB. HepaBeHCTBO TpeyrosbHUKA.
CooTHoIIEHNS MEX/1y CTOPOHAMU U YIJlaMu TpeyroyibHuKa. CyMMa yIiioB TpEyroJIbHHKA.
Buemnue yriel TpeyronasHuka. Teopema @aneca. [lonodue tpeyronbaukos. [Ipu3naku nonoodus
TpeyroibHUKOB. Teopema Iludaropa. Cunyc, KOCMHYC, TAHT€HC, KOTAHI'€HC OCTPOTro yria
MPSIMOYTOJIBHOTO TpeyroybHUKa U yriaoB oT 0 go 180°; mpuBenenue k octpomy yrity. Pemenue
IIPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOpMyIIbI,
CBSI3bIBAIOIIME CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OJJTHOTO U TOTO K€ yria. Pemienue
TPEYrOJIbHUKOB: TEOpEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeydaTeIbHbIE TOUKU
TpeyronbHUKa. YerbipexyronsHuk. [lapamienorpamM, ero CBONCTBA U MIPU3HAKHU.
[IpsiMoyronbHUK, KBaapaT, poMO, X CBOMCTBA M NMpU3HAKK. Tpanenus, cpeaHss JUHUS
TpamneuuH.

MHoroyroiasHHuK. Beilmykiible MHOTOyrojapHUKH. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb 1 Kpyr. [yra, xopna. Cexrop, cerMeHT. LleHTpanbHbIil yro, BIUCaHHBIN yToI;
BEJIMYMHA BIIMCAHHOTO yria. B3auMHoe pacnonoxeHue npsMoil 1 OKpyKHOCTH, JIBYX
okpyxHocTell. KacarenpHas U ceKkyliasi K OKpy>KHOCTH, X CBOWCTBA. BrincaHHbIe U ONMCaHHBIE
MHOTOYroJbHUKU. OKPY>KHOCTb, BIIUCAHHAS B TPEYTOJbHUK, U OKPY>KHOCTh, OITUCAHHAsI OKOJIO
TpEeyroJbHUKA. BrincanHble ¥ onucaHHbIE OKPY>KHOCTH NMPAaBUIBHOTO MHOTOYTI'OJIbHUKA.
I'eomerpuueckue npeodpazoBanus. [lousatue o paBeHcTse puryp. [loHsATHE O JBUKEHUH:
oceBas M LIEHTpaJIbHAsi CHMMETPUH, NapaulebHbIHi nepenoc, noBopot. IlonsaTue o nogodun
(buryp u roMOTETHH.

Pemenue 3a1a4y Ha BEIYMCIEHUE, JOKA3aTENbCTBO U IIOCTPOEHUE C UCIIOJIB30BAHNEM CBOMCTB
M3Y4YEHHBIX pUryp.

HN3mepeHue reomeTpudeckux BeJU4uH. /[muHa oTpeska. PaccTosiHue OT TOUKHK 10 TPSIMOM.
PaccrosiHne Mexny napamuieabHbIMU IPSIMBIMHU.

[IepuMeTp MHOTOYTOJIBHUKA.

JlInHa OKPY>KHOCTH, YUCJIO JI; JUIMHA AYTH OKPY’KHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXy BETUYMHON [IEHTPAIBHOIO yIJla U JJIMHOM TyTU
OKPYKHOCTH.

[Tonarue nnomanu muockux ¢uryp. PaBHococTtaBieHHble U paBHOBenMKue Gurypsl. [Inomans
npsiMoyrosibHUKA. [Inomaay napannenorpamma, TpeyrojabHuKa U Tpanenuu. [lnomans
MHOroyroapHuka. Ilnomane xpyra u nmiuomans cekropa. COOTHOLIEHHE MEXY ILIOMAIIMHU
mo00HBIX (uryp.

Pemienue 3a1a4 Ha BBIYMCIEHNE U JOKA3aTEIbCTBO C UCTIOIb30BAHUEM U3YUYEHHBIX (POPMYII.



Koopaunartsl. YpaBaenue npsimoii. KooparHaatsl cepennbl oTpeska. @opmyiia pacCTOSHUSA
MEXy IBYMS TOUKaMU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BekTopsl. [[nmuHa (Moaynb) BekTopa. PaBeHcTBO BekTOpOB. KosumrmHeapHbIe BEKTOPHI.
Koopaunatsl BekTopa. Y MHOXKEHHE BEKTOpA HA YUCIIO, CyMMa BEKTOPOB, pa3jioKEHUE BEKTOpa
0 JIBYM HEKOJUIMHEAapHbIM BeKTopaM. CKallIpHOE MPOU3BEACHNE BEKTOPOB.

JOTUKA U MHOXECTBA
TeopeTHKO-MHOKeCTBEHHbIE MOHATHS. MHOXXECTBO, 2JIEMEHT MHOYKECTBA. 3a/IaHNE MHOXKECTB
MEePEUYHCIICHUEM JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapTHBIE 0003HAUYCHUS
YUCIIOBBIX MHOXKECTB. [IycToe MHOKecTBO U ero obo3Hauenue. [logmuoxxecTBo. O0beAMHEHUE U
repeceyeHre MHOXKECTB.
NnmrocTpaius OTHOIEHUH MEXAYy MHOKECTBAMHU C TIOMOIIBIO TUarpaMm Dijiepa — BeHHa.
JuieMeHTHI JJoruku. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. [JokazarenbcTBo OT
npotuBHOTO. Teopema, oOpaTHas ganHOU. [Ipumep u KOHTpIIpUMED.
[TonsiTve 0 paBHOCUIILHOCTH, CJICIOBAaHUH, YIIOTPEOICHNUE JIOTUYECKUX CBSI30K €CU ..., MO 8 MOM
U MOJBLKO 8 MOM CIyuae, JTIOTHUYCCKUE CBS3KHU U, U

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUU
(Coneprxanue pasjiena BBOAUTCS MO MEpe U3yUYEHUS IPYTrHUX BOIPOCOB.)

Hcropus popMupoBaHMs HOHATHUS YUCIIA: HATypaJlbHbIE YMCia, APOOH, HEAOCTATOUHOCTh
palMOHAIbHBIX YMCEI JUIsl FEOMETPUUECKUX U3MEPEHUH, UppalMoHaabHble unciaa. CTapuHHbIE
cucreMsl 3anucu yucen. pobu B Basunone, Erunre, Pume. OTkpbiTHE NECATUYHBIX ApoOeii.
Crapunnble cuctemMbl Mep. [lecaTndnarie qpodu U MeTpudeckas cucrema mep. [losiinenue
OTpULIATENbHBIX yncen U Hyns. J1.Maruuukuit. JT. Diinep.

3apoxaeHue anreopsl B Heapax apudmeruku. An-Xopesmu. PoxaeHne OyKkBEeHHON CUMBOJIHKHY.
I1. ®epma, ®. Buer, P. [lekapt. UcTopust Bonpoca 0 HaXx0xJIeHUH (HopMyi KOpHEH
anredpanvyeckux ypaBHEHUH, HEPA3pEIIUMOCTh B paJlKanax ypaBHEHUH CTeNeHu, Ooblei
gyetelpex. H. Taptanss, k. Kapnano, H. X. A6ens, O. ['anya.

N300perenue MeToaa KOOpAUHAT, TO3BOJISIFOIIETO [TEPEBOUTH T€OMETPUUYECKIE OOBEKTHI Ha
a3bIk anreOpsl. P. lekapt u I1. @epma. [IpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT Ha MIIOCKOCTH.
3amaua Jleonapao IIuzanckoro (Gubonayun) o kponukax, yucia Gudonayuu. 3amaya o
IaXMaTHOU JTOCKE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe Aeio, a3apTHele urpsl. I1. @epma n b. [Tackans. 4.
bepnymm. A. H. Konmoropos.

Ot 3emniemepust k reometpud. [Tudarop u ero mxomna. @anec. Apxumen. [loctpoenue ¢
ITOMOUIBIO HUPKYJIA U TuHENKU. [TocTpoeHne npaBUIIBHBIX MHOTOYTOJIBHUKOB. TpHCEKIUS yria.
KBanpartypa kpyra. Y aBoenue ky0a. Mctopus uucna . 3o1o0toe ceuenue. «Hauana» EBkinaa.
JI. Diinep. H. U. Jlobauesckuii. icTopus nsaToro nocrynara.

Codwuzmebl, mapamoKCHI.

TEMATHUYECKOE IINTAHUPOBAHHUE

KJIACC
Ne n/m TemaTnueckue pasaesbl KosnnuectBo
4acoB
1. HatypanbHble uncna u mKanbl 20
2. CrnoxeHue ¥ BRIYMTAHNUE HATYPATbHBIX YHCET 33
3. YMHOXEHUE U ICICHUE HATYPATbHBIX YHCEeT 37
4, OOBIKHOBEHHBIE TPOOH 18




5. JlecsTUaHbIE APOOH. 48
7. [ToBTOpEeHUE 14
Hroro 170
KJIACC
Ne n/m TemaTuueckue pas3aeibl KosnuuectBo
4acoB
1. [ToBTOpEeHUE 5
2. JleauMOoCTh uncel 14
3. Cro)keHHe ¥ BRIYMTAaHUE APOOEH C pa3HBIMH 3HAMEHATEIIMU 21
4. YMHOXKEHHUE U JiefieHre 00BIKHOBEHHBIX Mpobei. [IpoOHbIe BhIpaskeHUs 29
5. OTHOILIIEHUS U IPOTIOPLIUU 13
6. MacwrTab 9
7. [TonoxxurenbHbIe U OTPHULIATEIbHBIC YHCTIA 10
8. CrnosxeHue ¥ BBIYMTAHUE OTPULATENIBHBIX YHCET 15
9. YMHOXEHUE U JIeJICHUE OTPULIATEIIbHBIX YUCEI 13
10. | IlomoOHbIe ciaraemble 10
11. | Pemenue ypaBHEeHUM 6
12. Koopaunarnas miockoctsb 10
13 | IloBTOpeHue 15
Hroro 170
7 KJACC
Ne TemaTH4eckue pazaesbl KOJI-BO TemaTu4eckune pazaesbl KOJI-BO
anredpa 4acoB reoMeTrpus 4acoB
1 | [loBTOpeHue 5 HavansHble reoMeTpruecKkue 12
CBEJICHHS
2 | BepaxkeHusi, TOXKICCTBA, 17 T 18
PEYrONbHUKH
YpaBHCHHUS
3 | Oynkuun 11 [TapannensHble MpsIMbIE 12
4 | CreneHb ¢ HaTypaJIbHBIM 11 CooTHoleHne MEXIY 6
IIOKa3aTciieM CTOpOHAMU u
yrIIaMu
TpeyrojbHUKa
5 | MHorousieHs! 17 IIpssMOyTONIBHBIE TPEYTOJIBHUKU 12
6 | ®opMyibl COKpAIIEHHOTO 12 ToBTopeHHe 8
YMHOXECHUS
7 | CucreMbl TUHEHHBIX 21
YPaBHEHHUHU.




8 | [oBTopenue kypca 7 kinacca 8

Hroro 102 68
KJ1ace
Ne TemaTn4eckue paszaebl K0JI-BO TemaTn4eckune pazaebl KO0JI-BO
anreOpa 4acoB reoMeTpust 4acoB
1 | PaunonanbHble 1podH 23 YeTblpexyroJbHUK 12
2 KBanpaTHbie KopHH 19 [Tnomane 14
3 | KBagparHbie ypaBHEHU 21 [TomoGHBIE TPEYTONBHUKA 17
4 | HepaBencrBa 20 OKpy>XHOCTB 19
5 CreneHn C LEeJIBIM 11 6
[IOKa3aTeIIEM. DIeMEHTbI [ToBTOpEeHUe
CTaTUCTHKH
6 | [loBTopenue 8
Hroro 102 68
KJace
Ne TemaTuueckne pasaeibl KOJI-BO TemaTuueckne pasaeibl KOJI-BO
anreOpa 9acoB reoMeTpHs 9acoB
1 | KBagparuunas QyHKIMS 23 ITonsiTue BekTOpa 8
2 | YpaBHEHHUS U HEPABEHCTBA C 19 M 10
. . €TOJ KOOPAMHAT
OJTHOM MepeMeHHON
3 | YpaBHEeHUs U HEpaBEHCTBA C 21 CooTHolIEHNE MEXTY 11
JBYMSI TIEpEMEHHBIMU CTOpPOHAMH U YIIIaMH
TpeyroiapHuka. CkansgpHoe
NPOU3BEICHUE BEKTOPOB
4 | Apudpmernyeckas u 20 Jln1Ha oKpyKHOCTH U IJIOLIA/1b 12
reOMETPHYECKas IIPOTPECCHH Kpyra
5 | DneMeHTH KOMOMHATOPUKU U 11 8
. JIBu>keHue
TEOPHH BEPOSTHOCTEH
6 | [loBTopenue 8 HavanpHble cBeieHUS U3 8
CTepEOMEeTpUH
Hroro 102 68

IInanupyemMsble pe3yJbTaThl 00y4eHHs MaTeMaTHKe B 5-6 KJiaccax
APUOMETUKA

ITo oKOHYAHHMHU M3YYECHUS KypPCa YYALMUCH HAYYUTCH:
-[IOHUMAaTh OCOOEHHOCTH JECATUYHOM CUCTEMBI CUHCIICHHUS;

-UCIIOJIb30BATh MOHATHUA, CBA3AHHBIC C ACTIUMOCTHIO HATYPAJIbHBIX YUCCIT;

-BBIpa)KaTh YKCIa B 9KBUBAJICHTHBIX (pOopMax, BbIOMpasi HanboJiee MOaXOISIIYI0 B 3aBUCUMOCTH

OT KOHKPETHOU CUTYyalUu;
-CpPaBHMBATh U YIOPSAJOYUBATH PALIMOHAIBHBIC YNCIA;

-BBIINIOJIHATH BBIYHUCIICHHA C pallUOHAJIbHBIMU YUCJIaMH, COUCTasd YCTHBIC U ITMCbMCHHBIC HpI/IéMBI

BbI‘-IPICJICHHﬁ, MNPUMCHATH KAJIbKYJIATOP,




- HCII0JIb30BATh MOHITHS U YMEHHUSI, CBA3aHHbBIE C MPOIOPIIHMOHAIBHOCTHIO BEIMYHH,
MMpOUCHTaMH, B X01€ PCUICHNA MAaTCMAaTUUCCKUX 3a/la4 U 3aa4 U3 CMCIKHBIX IIPEIMCTOB,
BBITIOJTHATH HECTIOKHBIE TPAKTUYECKHE PACUETHI;
- aHAJIM3UPOBATh IpaUKK 3aBUCUMOCTEN MEXy BETUUMHAMU (PacCTOSIHUE,
BpeMsi, TeMIiepaTypa U T.11.).

Yyammics moJy4uT BO3MOKHOCTh:
- IO3HAKOMUTHCS C MMO3UIUOHHBIMU CUCTEMaMU CUUCIICHUS C OCHOBAHUSAMMU, OTIUYHBIMH OT 10;

- YIIyOUTh ¥ pa3BUTh MPEACTABICHUS O HATYpaJbHBIX YUCIIaX U CBOMCTBAaX JEIMMOCTH;
- HAYYUTBHCA UCIIOJIb30BATh HpI/IéMBI, PaAlUOHAIMU3UPYIOIIHUEC BEIYUCIICHUA, HpI/IO6peCTI/I
HAaBBbIK KOHTPOJIUPOBATH BHIYUCIICHHU S, BBIOMPAsk MOIXOISAIINM ISl CUTyalluu CIOCO0.
UNCJIOBBIE U BYKBEHHBIE BBIPAXKEHU . YPABHEHUA.

ITo okOHYAHUM U3YUYEHHS KYPCa YYAIIMHCA HAYYUTCS:
- BBITIOJIHSATH OIEPAIMK C YHCIOBBIMU BhIPAKCHHUSIMHU;

- BBIMIOJIHATH IPe0Opa3oBaHusi OYKBEHHBIX BbIPAKEHUN(PACKPHITHE CKOOOK,

MIPUBEICHUE MTOAO0HBIX CIaraeMbix);

- pemaTh JIMHEWHBIC YpaBHEHUS, PEIIaTh TEKCTOBBIC 33/1a4U AJIre0OpaniyecKuM METOIOM.
Yyammiicst MOJyYUT BO3MOKHOCTb:

- pa3BUTh MPEJICTABICHUS O OYKBEHHBIX BBHIPAKEHUSIX U UX MPEOOPA30OBAHUSIX;

- OBJIaJIETh CHEIMAIbHBIMU IPUEMAMHU PEIIEHUS YPAaBHEHUH, IPUMEHSATH anmapaT
YPaBHEHUN JJIs PELIEHUS KaK TEKCTOBBIX, TaK U IIPAKTUYECKUX 3aad.
I'EOMETPUYECKUE ®UT'YPBI. UBMEPEHUE 'EOMETPUYECKMX BEJIMYNH
ITo oxoHYaHMH H3y4YeHHUs] KypCa YYAIIHICH HAYYHTCH:
- pacrnio3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJIEISX U B OKPYKAIOILEM MUPE MIJIOCKHUE
U IPOCTPAaHCTBEHHBIE FEOMETPUUYECKUE QUTYPBI U UX JIEMEHTHI;
- CTPOUTB YIJIBI, ONPEIENATh UX TPAyCHYIO MEDPY;
- pacrno3HaBaTh U U300paxkaTh pa3BEPTKU KyOa, IPSIMOYTOJIBHOTO
napajuleJIenuIea, IPaBUIbHON MMpaMU/Ibl, IAIMHAPA U KOHYCA;
- OIPENENSITh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU UTYpHI JINHEHHBIE pa3Mepbl caMoi (GUTypbl
1 Ha000poT;
- BBIYUCIIATH 00BEM NMPSAMOYTOJIBHOTO Mapaljiesienuneaa u Kyoa.
Yyauuiicst MOJy4UT BO3MOKHOCTh:
- Hay4UThCS BBIUUCIATH 00bEM MTPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYP, COCTABICHHBIX
U3 NIPSAIMOYTOJIBHBIX MTAPAJIJIENICIIUIIEOB;
- YTI1yOuTh ¥ pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax;
- HAy4NTbCS NPUMEHATD MTOHATHE Pa3BEPTKU JJIS BBINOJIHEHUS TPAKTHUYECKUX
pacuéros. DJIEMEHTBI CTATUCTUKU, BEPOATHOCTHU. KOMBMHATOPHBIE
3AJTAYN. ITo okoOHYaAHHMH U3YYEeHHUsI KYpPCa YUALIHICA HAYYUTCS:
-HCII0JIb30BaTh MPOCTEUIIINE CITOCOOBI MTPE/ICTABICHHS U aHAIN3a CTATUCTUYECKUX JAHHBIX;
- pemaTh KOMOMHATOPHBIE 33/1a4l HA HAXOXKJACHUE KOJIMYECTBAa OOBEKTOB MM KOMOUHAIMH.
Yuamuiics MoJy4uT BO3MOKHOCTD:
- IprOOpeCTH NepBOHAYATBHBIN OIBIT OPTaHU3aIMK cOOpa JaHHBIX MPH MPOBEACHHUHU OIIPOCca
0OIIECTBEHHOI'O MHEHUSI, OCYHIECTBIIATh UX aHAJU3, IPEJCTABIATh PE3yIbTaThl ONPOCA B
BUJI€ TaOJIUIIBI, TUArpaMMBI;
- HayYUThCS HEKOTOPBIM CHEIHAIbHBIM MPUEMaM pelIeHnss KOMOMHATOPHBIX 3a/1a4.

Inanupyemsble pe3yJbTaThl H3yUeHHUs aJredpol B 7-9
KJIaccax Asnredpandyeckue BbIpaKeHHs
Buinycknuk nayuumcesn:
e  ONEPUPOBATH MOHATHIMHU «TOKAECTBOY, «TOXKIECTBEHHBIE IPEOOPA3OBAHUAY,
pelarth 3a1auu, coieprkaiire OyKBeHHbIE TaHHbIE, paboTaTh ¢ hopMynamu;
e OIEPUPOBATH MOHATHEM KBaJPaTHOIO KOPHS, IPUMEHSATH €0 B BBIYHCICHUIX;



e  BBINOJIHATH IPE0OPa30BaHMs BEIPAXKEHUH, COJIEPKAILUX CTEIIEHH C
LIEJIBIMM I1I0KA3aTeIsIMU U KBaJIPAaTHBIE KOPHU;

e  BBINOJIHATH TOXKJECTBEHHBIE PEOOPa30BaHMsI pallMOHAIBHBIX BBIPAXKEHUH Ha
OCHOBE ITPAaBUJI ICHCTBHIA Ha/l MHOTOWICHAMHU U aJreOpandecKuMu IpoOsMu;

e  BBINOJHATH Pa3JI0KEHUE MHOIOYJIEHOB HA MHOKHTEIIN.

Boinycknuk nonyuum 603M03#cHOCHb:
e  BBINOJHUTH MHOTOIIIArOBBIE MMPEOOPA30BAHMS PALIMOHATIBHBIX BEIPAKEHUH,
IPUMEHSS IIUPOKUI BEIOOP CIOCOOOB U IPUEMOB;
e IIPUMEHSATH TOXKIECTBEHHbIE IPEOOPa30BaHNUs I PEILICHUS 3a1a4 U3
pa3IM4YHBIX Pa3AeiIoB Kypca.
YPABHEHUA
Buvinycknuk nayuumcs:

e pemaTh OCHOBHBIC BUJIbI PALIMOHAJIBHBIX YPABHEHUN C OJTHOM NIEPEMEHHOM,
CUCTEMBI IByX YPaBHEHHH C JBYMsI IEPEMEHHBIMU;

e [IOHMMAaTh YPaBHEHHE KaK BAKHEUIIYI0 MaTEMaTUYECKYIO0 MOJENb JUIs OIIUCAHUS
U U3Y4YEHUs Pa3HOOOPA3HBIX PEeAJIbHBIX CUTYyallUil, pelaTh TEKCTOBbIE 3aJa4n
aNnreOpandeckKuM METOIO0M;

e IIPUMEHATH rpaUuecKre NpeACTaBICHUS 1S UCCIIEJOBaHUS YPaBHEHU,
WCCJIEIOBAHMS U PELLIEHUS CUCTEM YPABHEHUH C IBYMs [IEPEMECHHBIMH.

Buvinycknuk noyuum 603mo0icHOCHIb:

e OBnazers crieqUalbHBIMU IPUEMAMU PELICHNS YPABHEHUM U CUCTEM YPaBHEHUN;
YBEpEHHO MPUMEHSTD alliapaT ypaBHEeHUI JJIsl pelIeHUs] pa3HOOOpa3HBIX 3371249 U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, IIPAKTHUKHY;

e [IpumensTs rpaduveckre MpeACTaBICHUS ISl UCCIIEIOBAaHUS YpaBHEHUH,
CHCTEM YpaBHEHUH, cosiepKalinux OyKBeHHbIE KO PUIIUEHTHI.

HEPABEHCTBA
Buvinycknuk nayuumces:
IToHMMaTh TEPMUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHYIO C OTHOILIEHHEM HEPAaBEHCTBA,
CBOICTBA YHCIIOBBIX HEPABEHCTB;

e Pemars JIMHEWHBIE HEPABEHCTBA C OJTHOM ITEPEMEHHON U UX CUCTEMBI;
pelaTh KBaJpaTHbIe HEpaBECTBA C ONOPO Ha rpaduvecKre MpeACcTaBIeHuUs;

e [IpumeHaTh anmapaT HEPABEHCTB I PEIICHMS 3a1a4 U3 Pa3IM4HbIX Pa3AeiioB Kypca.

Buvinycknuk noyuum 603mo0icHOCHIb:

e OBnazeTh pa3IMUHbIMU IPUEMAMH JTOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
NPUMEHSATH alnapaTHEPaBEHCTB /IS peIlieH!s] pa3HOOOpa3HbIX MaTEMATHYECKUX
3a/1a4, 3aJ1a4 U3 CMEXHBIX IIPEIMETOB U MPAKTUKH;

e [lpumensTs rpaduyeckre npeacTaBIeHUs s UCCIIE0BaHUS HEPABEHCTB,
cojiep)amux OyKBeHHbIC KOI(DPHUITUSHTHI.

UMCJIOBBIE MHOXECTBA
Buvinycknuk nayuumcsa:

e [loHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C IOHATUEM
MHO€ECTBA, BBINOJIHATH ONlEpalliy HaJ MHOKECTBAMM;

e lcrnosb30BaTh HaYaIbHBIE TPEICTABICHNS O MHOYKECTBE I€HCTBUTENBHBIX YUCEIL.

Buvinycknuk noayuum 603moxcHocmo:

e Pa3BuBath npeacTaBieHnE O MHOYKECTBAX;

e Pa3BuBaTh npeacTaBIeHUE O YKUCIIE U YUCIOBBIX CUCTEMAX OT HATypaJIbHBIX YMCEI
JI0 IEUCTBUTEINIBHBIX; O POJIM BBIYMCIICHHI B IIPAKTUKE;

e Pa3BuTh 1 yrmyOuTh 3HAHUS O JECATHYHOM 3aMUCH JEHCTBUTEILHBIX
yucen (MepuoandecKue U HEMePHOIUnIECKUe TPoOH)

OYHKINN
Buinycknuk nayuumcs:



[ToHnMaTh 1 UCTIOJIB30BaTh (PYHKIIMOHAIBHBIE IOHATH.A3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHU);

Crpouts rpauku 37€MEeHTapHbIX (YHKLUH, HCCIIEA0BAaTh CBOMCTBA YHCIOBBIX
(GyHKIUI HA OCHOBE M3Y4EHUS MOBEICHUS UX Tpa(uKoB;

[TonnmaTh QyHKIMIO KaK BaKHEHUIITYI0 MAaTEMAaTHUYECKYIO MOAEIb JUIsl OITCAaHUS
IPOIIECCOB U SIBJICHUN OKPYXKAIOIIEro MUpa, MPUMEHATh (PYHKIIMOHAIBHBIN S3bIK
JUIsl OTIMCAHMSI U MCCIIeI0OBAHUS 3aBUCUMOCTEN MEX Ty (PU3NUECKUMHU BEIINYMHAMY;
[ToHUMAaTPh ¥ UCTIOJIB30BATh SA3BIK MOCIIEIOBATEIBHOCTEH (TEPMUHBIL,
CHUMBOJIMUYECKHE 0003HAUEHUS)

[TpumeHsTH HOpMyIBI, CBSI3aHHBIE C APU(YMETHUECKONW U TE€OMETPUIECKOM
IporpeccusiMy, 1 annapar, cQOpMHUpPOBaHHBIN IPU U3YYEHUH JAPYTHUX pa3esioB Kypca, K
PELICHMIO 3a/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PeajbHOM JKU3HU.

BblnyCKHMK nojiyuum 603MONCHOCMb:

[TpoBOIUTH HCCIIE0OBAaHUS, CBA3aHHbIE C U3yYEHHUEM CBOMCTB (DYHKIMH, B TOM YHUCIIE C
UCTIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE I'PaMKOB M3YUCHHBIX (QYHKIIUI CTPOUTH
6osee ciokHbIe Tpa@UKH (KyCOUHO-3a/laHHbIE, C BBIKOJIOTHIMU TOYKAMU U T.I1. );
Hcnonp30BaTh GyHKIMOHAIBHBIEC TPEICTABICHHUS U CBOMCTBA (DYHKIIMH PELICHUS
MaTeMaTHUYECKUX 3aJau U3 pa3IMuHbIX pa3/iesioB Kypca;
Pemate koMOMHHPOBaHHBIE 3374 C TPUMEHEHHEM (OPMYIT N-TO WIEHA U CYyMMBI
HEPBBIX N WICHOB apu(pMETUUECKONH U T€OMETPUUECKOI porpeccuii, MpUMeHs sl IpH
3TOM anmnapar ypaBHEHUI U HEPaBEHCTB;
[ToHumaTh apuMeTHIECKYIO U TEOMETPHUECKYIO MIPOrPEeCCUU Kak (DyHKIMU
HATYpaJIbHOTO apTYMEHTA; CBSI3bIBATh ApU(PMETHUYECKYIO IPOTPECCHUIO C TMHEHHBIM
POCTOM, F€OMETPUYECKYIO - C SKCIIOHEHIIUAIBbHBIM POCTOM.

SJIEMEHTbI TPUKJIAJJTHOU MATEMATHKH

Buvinycknuk nayyumcsa:

Hcnonp30BaTh B XOJ€ PELICHUS 3a/1a4 3JIEMEHTAPHBIE IIPECTABJICHHUS, CBA3aHHbIE C
npUOIKEHHBIMY 3HAUEHUSIMU BEJIMYUH;
Hcnonb30BaTh npocteiiime crnocoObl MpeIcTaBlIeH!s U aHATN3a CTATUCTUYECKUX
JAHHBIX;
HaxonuTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTD CIIy4aifHOIO COOBITHS;
Pemats koMOMHATOpHBIE 3a/1a4M HAa HAXO0X/IEHUE YHciIa 00bEKTOB UM KOMOMHAIUI.

Bbll’lyCKHuK nojiyuum 603MO)NCHOCMb:

I1oHATH, 4YTO YMCIIOBBIE AAHHBIE, KOTOPBIE UCIIOJIB3YIOTCS JUISl XapaKTEPUCTUKHU
00BEKTOB OKPYKAIOIIEr0 MUPA, SIBJISIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMU, YTO 110
3anucy NpUOIMKEHHBIX 3HAYSHUH, coiepKaluxcs B UH(POPMAIIMOHHBIX HCTOYHUKAX,
MOYKHO CYAMTb O MOTPEUTHOCTH MPUOIINKEHNUS;

[ToHSATH, YTO MOTPELIHOCTD Pe3ybTaTa BHIYMCIEHUHN J0KHA OBITH COM3MEpUMa

C IOTPEIIHOCTHIO UCXOIHBIX JaHHBIX;

[TproOpecTu nepBOHAYATBHBINA ONBIT OPTaHU3alMK cOOpa TaHHBIX MPU IPOBEICHUH
oTpoca OOIIECTBEHHOT0 MHEHHMSI, OCYIIECTBIATh UX aHAIN3, IPEJCTABIATh
pe3yNbTaThl ONpoca B BUJI€ TaOIUIIbL, AUATPAMMBI;

[TproOpectu ONBIT NPOBEICHHS CTy4alfHBIX KCIIEPUMEHTOB, B TOM YHCIIE C
MTOMOIIBI0 KOMITBIOTEPHOI'O MOAEIIMPOBAHNS, NHTEPIPETALMHI UX PE3YJIBTATOB;
HAYYHUTHCS HEKOTOPBIM CIEUANIbHBIM TPUEMaM perieHusi KOMOMHATOPHBIX 3aj1au.

Inanupyemsle pe3yJbTaThl H3y4eHUsI reoMeTpuu B 7-9
kjaaccax 'eomerpuyeckune purypni
BbInyCKHUK HAy4YUTCS

[Tonb30BaThCS A3BIKOM T€OMETPHH JIJIS OITMCAHUS IPEIMETOB OKPYIKAIOIIET0 MUpPa U
UX B3aUMHOTO PACTIOJIOKEHUS;

Pacnio3naBaTh ¥ H300paXkaTh Ha YepTekax U PUCYHKaX reOMeTpHUeCKue GUTYPBI U
UX KOMOMHALINK;



KnaccudumupoBars reomerpudeckue GUrypsi;

HaxoauTe 3HaUeHUS [UIMH JIMHEHHBIX JIEMEHTOB (PUTYp U UX OTHOILEHHS, TPAJyCHYIO
Mepy yrioB ot 0 1o 180 ["'J]['-'J], MIPUMEHSIS OTIpEe/IeNICHHs], CBOWCTBA U IPU3HAKH (DUTYD
U UX JJIEMEHTOB, OTHOIICHHUS GUTYD (PaBEeHCTBO, M0100ME, CHMMETPHS, TIOBOPOT,
napaJuIeIbHBIN ITepeHoc);

OnepupoBaTh ¢ HAYJIbHBIMU TOHSATHSMH TPUTOHOMETPUU U BBITIOIHATH
3IIEMEHTapHbIE ONepanuy Hajl GyHKIUSIMH YTJIOB;

Jloka3bIBaTh TEOPEMBI;

Pemrate 3agaun Ha 10Ka3aTENBCTBO, OMUPASACH HA U3YUYEHHBIE CBOMCTBA QUTYD

¥ OTHOIICHUH MEXy HUMH U IPUMEHSS H3YUYCHHBIE METO/IbI I0KAa3aTeIIbCTBA;
Pemrate HecoXHBIE 321241 HA TIOCTPOEHUE, TPUMEHSISI OCHOBHBIE

QJITOPUTMBI ITOCTPOEHUS C TIOMOILBIO IIUPKYJIS M JTMHEHKHY;

Pemates npocreiinme miaHuMeTpUYeCKUe 3a1a4uu.

BbINyCKHUK MOJYYUT BO3MOKHOCTD

OBnageTs METOIAMH PELICHUS 3a/1a4 Ha BBIYUCICHUE U JOKA3aTeIbCTBO: METOAOM
OT MPOTUBHOTO, METOI0M MOA00MSI, METOI0M Tepedopa BapHaHTOB U METOJIOM
F€OMETPUUYECKUX MECT TOYCK;

[IpuoOpecTyu onbIT MPUMEHEHUS aITreO0pandecKoro U TPUTOHOMETPUUECKOTO armapara u
UJeN ABUKEHUS IIPU PELICHUN T€OMETPUUYECKUX 3a]1a4;

OBnazeTs TPaAUIIMOHHON CXEMOM peIIeHus 3a/1a4 Ha ITOCTPOCHHUE C IIOMOIIIBIO
LHUPKYJIS U IMHEWKU: aHAJIN3, MOCTPOCHUE, I0KA3aTEIbCTBO U UCCIEA0BAHUE;
HayLII/ITI)CH pemaTth 3aJa4r Ha IMMOCTPOCHUC MCTOAOM I'€OMCTPUICCKUX MECT TOYCK
U METOJIOM MOI00WS;

[TproOpecTy ONBIT UCCIETOBAHUS CBOWCTB TNIAHUMETPHUYECKUX (QUTYP C
IIOMOIIBIO KOMITBIOTEPHBIX IIPOTPAMM;

[IproGpecTu ONBIT BHIMOIHEHUSI TPOEKTOB.

N3MEPEHUE I'EOMETPUYECKUX
BEJIMYMH BbInyCKHHUK HAY4YUTCH

Hcrnonb30BaTh CBOKWCTBA U3MEPEHUS JUIMH, YIJIOB U IUIOLIAACH MPU PEIICHUH 3a7a4 Ha
HaXO0XJIEHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JJINHBI TyTH OKPY>KHOCTH,
rpagyCHOM MepHI yria;

BbruncnsaTe miomany TpeyrojJbHUKOB, IPSIMOYTOJIBHUKOB, Tpaleuil, KpyroB

U CEKTOPOB;

BbraucnsaTe 1MHY OKpYKHOCTH U ITIMHY AYTH OKPYKHOCTH;

BbluncnsaTh JUIMHBI JIMHEHHBIX 2JIEMEHTOB (QUTYP U UX YIJIbl, HCIIOJB3YS U3YUECHHbIE
(bopMyIbl, B TOM 4nciae GOpMYIIbl JUTMHBI OKPYXHOCTH M JUTMHBI AYTH OKPY>KHOCTH,
dbopMmyel momaaeu guryp;

Pemrate 3a1aun Ha 10Ka3aTENBCTBO C UCMOIb30BaHUEM (POPMYIT JUTMHBI OKPY>KHOCTH
U JJIMHBI TyTH OKPYKHOCTH, (popMyI miomaaen puryp;

Pemate npakTuyeckue 3agauu, CBI3aHHbIE C HAX0XKIEHUEM T€OMETPUYECKUX BETUIMH(
UCIOJIB3YS MPU HEOOXOJUMOCTH CIPAaBOYHUKHN U TEXHUUECKUE CPEJICTBA).

BBIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCH:

Boruncnsate miomniaau Gpuryp, COCTaBIEHHBIX U3 ABYX WK Oosee

MPSIMOYTOJIBHUKOB, TTApAJLIEIIOTPAMMOB, TPEYTOJILHUKOB, KPYTra H CEKTOPA;
BrruucasTe mioiaam MHOTOYroJIbHUKOB, UCIIOJIb3YsI OTHOIIEHUS! PABHOBEIIMKOCTH U
PaBHOCOCTABJIEHHOCTH.

[TpumeHsTh anredpanyecKuii 1 TPUTOHOMETPUIECKH arnmapar U UAeu JBUKCHUS
MIPY pELICHUH 3a]]a4 Ha BBIYUCIICHUE TUIONIa/Ieil MHOTOYTOJIbHUKOB.

KOOPINHATSI
BbInyCKHUK HAYy4YUTCSH

BbruucnaTe 1MHY 0Tpe3Ka o KOOpAMHATaM €ro KOHIIOB; BBIYUCIIATh
KOOpJMHAThI CEPEANHBI OTPE3KA;



e lcnonb30BaTh KOOPIAUHATHBIN METOJ U1 NU3YYEHUS CBOMCTB MPSAMBIX U OKPYXKHOCTEH.
BbhInyCKHUK MOJYYUT BO3MOKHOCTH
e OBnazeTb KOOPAUHATHBIM METOJIOM PEILICHUs 33a]]a4 Ha BRIYUCIICHHUE U 10KAa3aTeNIbCTBO;

e [IpuoOpecty ONMBIT UCTIONH3OBAHMS KOMITBIOTEPHBIX IIPOraMM JUIS aHAIH3a
YaCTHBIX CJIy4aeB B3aUMHOT'O PACTIONOKEHHS OKPYKHOCTEH U MPSAMBIX;
e [IpuoOpecty ONBIT BHINOIHEHUS
npoektoB. BEKTOPBI
BbInyCKHUK HAYy4YUTCS
e OmnepupoBaTh ¢ BEKTOPAMU: HAXOJAUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB,
3a/IaHHBIX T€OMETPUYECKHU, HAXOAUTh BEKTOP, PABHbIN ITPOU3BEICHUIO 33JaHHOTO
BEKTOpPA Ha 4YMCJIO;
e HaxoauTe a1 BEKTOPOB, 3a/IaHHBIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI
CYMMBI ¥ Pa3HOCTH JIBYX U 00JI€€ BEKTOPOB, KOOPIUHATHI IPOU3BEICHUSI BEKTOPA
HA YKCJIO, IPUMEHSA MTPU HEOOXO0IMMOCTH MePEMECTUTENbHBIN, COUeTATENbHBIN HIIN
pacnpenenuTeNbHbIN 3aKOHBI;
e BoluncnsaTe ckansipHOE NPOU3BEICHUE BEKTOPOB, HAXOJUTh YTOJI MEXAY
BEKTOpPaMH, YCTAHABIMBAThH MEPIEHANKYIISIPHOCTD MPSMBIX.
BhInyCKHUK MOJYYUT BO3MOKHOCTH
e OBnanerb BEKTOPHBIM METOJOM JIJIsl PELLICHHS 337]a4 HAa BIYMCIICHUE U JI0KA3aTEIbCTBO;

Kpurepun u HOpMbI OLIEHKH 3HAHUI, YMEHUH ¥ HABBIKOB 00YYAKIIHUXCH 10 MATEMaTHKe

1. OyeHka nuCbMeHHbIX KOHMPOTbHBIX pAOOm 00YYAOWUXCS N0 MamemMamuxe.

o OTBeT OlLIeHNBAETCS OTMETKOM «5», eciu:

o paboTa BBINOJIHEHA IOJHOCTHIO;

o B JIOTHUECKUX PACCYKIEHUSIX U 000CHOBAHUU PEUICHHS HET MPOOEIOB U OMIHOO0K;

. B PELIEHUH HET MaTeMaTUYeCKUX OINOOK (BO3MOKHA OJJHA HETOYHOCTh, OIHMCKA,
KOTOpas He SIBJISIETCS CIIEICTBUEM HE3HAHUS MIIM HEMIOHUMaHUs y4eOHOTro MaTepuana).

. OtmeTKa «4» CTaBUTCS B CIEAYIOIUX CIyYasx:

o paboTa BBINOJIHEHA MOJTHOCThI0, HO 0OOCHOBAHUS I1arOB PELICHHs HEJOCTATOUHBI
(ecu yMeHHEe 0O0OCHOBBIBATh PACCyKIACHUSI HE SBIISIIOCH CHEIMAIbHBIM 0OBbEKTOM IIPOBEPKN);

o JIOTIYIIIEHBI O/IHA OLINOKA WJIM €CTh JIBa — TPU HEJ0UYETa B BBIKJIAJKAX, PUCYHKAX,
yepTexkax win Tpadukax (ecaum 3TH BUIABI pabOT HE SIBISUIMCH CIEIHATBHBIM OOBEKTOM
IIPOBEPKH).

. OtMmetka «3» CTaBUTCS, €CIIU:

o JIONyIIeHo Oosiee OJHOW OIMOKM HiIu Oosiee JBYX — TpeX HEJO0YEeTOB B

BBIKJIaJIKaX, YepTeKax WM rpadukax, Ho oOyyarouuiics o0nanaeT o0s3aTeIbHbIMU YMEHUSIMU
I10 IIPOBEPSAEMOU TEME.

o OtmeTKa «2» CTaBUTCS, €CIU:

o JIOMYILIEHbl CYIIECTBEHHbIE OIIMOKM, IOKa3aBIIME, YTO OOydaromuiics He
oOranaeT 00s3aTeNbHBIMUA YMEHUSAMH IO JAHHOW TEME B IMOJTHON Mepe.

2. Oyenka yCmHbIX 0meemos 00y4aoumuxcs no Mamemamuxe

° OTBET OIIEHUBAETCA OTMETKOM «5», €CIIU YUCHUK:

o IOJTHO  PacKphll COJepKaHue Marepuaja B o0beMe, MpPeayCMOTPEHHOM
MpOrpaMMOi M Y4EOHUKOM;

o U3NIOKUJ MaTepuanl TPaAMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3YsS MaTeMaTHYEeCKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTIPE/IEIIEHHO JIOTHYECKON MOCIe0BATEIbHOCTH;

. MPABUJILHO BBITIOJHUI PUCYHKH, YEPTEKH, TpaUKH, COMyTCTBYIOIINE OTBETY;

o MoKa3zajJl YyMEHHE WJUIIOCTPUPOBATh TEOPHI0 KOHKPETHBIMH  IpUMEpaMH,
MIPUMEHSITh €€ B HOBOW CUTYAIIUU MPU BHIMIOTHEHUN MTPAKTHYECKOTO 33 aHMS;

o MPOJEMOHCTPUPOBAJI 3HAHWE TEOPUHM paHee M3YUYEHHBIX COMYTCTBYIOUIUX TEM,

c()OPMUPOBAHHOCTh M YCTOHYHMBOCTh WCIOJIB3YEMBIX TPU OTBETC YMEHUW U HABBIKOB;



° OTBE€YaJI CaMOCTOATEIIBHO, oe3 HaBOAAIINUX BOIIPOCOB YUHTEIIA,

. BO3MOXKHBI OJIHA — JIB€ HETOYHOCTH IPHU OCBEILIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB
WM B BBIKJIQJKAX, KOTOPBIE YUEHUK JIETKO UCIPABUII TIOCTIE 3aMEYaHUs YUUTEIS.

o OTBeT oOlLIEHHBAaeTCSd OTMETKOW «4», €cau yIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLEHKY «5», HO IPU 3TOM UMEET OJJUH U3 HEJTOCTaTKOB:

. B M3JIOXKCHHUH JIOMYIICHBI HEOOJbIITNE TIPOOEITbI, HE HCKA3UBIIIEE MATEMATHUECKOE
coJiep>KaHue OTBETA;

o JOMYIIEHbl OJIMH — JiIBa HEJOYEeTa MpPH OCBEIICHUU OCHOBHOTO COJEpKaHUS
OTBETa, UCIPABICHHBIE TIOCTIC 3aMeYaHUs YUUTEIS;

o JOMYIIeHb  omuOKa WM Oojiee JABYX HEJIOYETOB TMPH  OCBEIICHHUH
BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIE [1OCIIC 3aMEYaHHs YUUTEIS.

o OtMetka «3» CTaBUTCS B CICAYIOLIUX CIIydasix:

o HENOJIHO  PAacKpbITO  COJEp)KaHHWe MaTepuana  (Colep’kaHue  HM3JI0KEHO

(dbparMeHTapHO, HE BCEraa MOCJIEIOBATENbHO), HO TOKa3aHO o0Ilee TMOHMMaHWE BOMpoOca U
MPOJIEMOHCTPUPOBAHbl YMEHMS, JOCTATOYHBIE /I YCBOGHHS MPOrPAMMHOr0O Marepuasa
(ompenencunl «TpeOOBaHUSAMH K MAaTEMATHYECKON MOJITOTOBKE OOYYAIOIIUXCS» B HACTOSIICH
IporpaMMe o MaTeMaTHKe);

. MMETUCH 3aTPYAHEHUS WK TOMYIIEHbI OMUOKHU B OMPEACIICHUH MaTeMaTHYECKOM
TEPMUHOJIOTUH, YEpPTEeXaX, BBIKIAJAKAX, HCIPABICHHbIE IIOCIIE€ HECKOJIbKHX HaBOJSIINUX
BOIIPOCOB YUUTES;

° YYEHUK HE€ CIpPaBWICA C IMPUMEHEHUEM TEOPUM B HOBOW CHUTYyallUd IIpU
BBITIOJTHEHUM TMPAKTUYCCKOTO 3aJaHHs, HO BBIMOJHWI 3aJaHUS O00S3aTCILHOTO YPOBHS
CJIOKHOCTH 10 JaHHOH TeME;

o IIPU JOCTaTOYHOM 3HAHUHU TEOPETUYECKOr0 MaTepuaja BbISBIEHA HEJOCTaTOUHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

. OtMmeTKa «2)» CTaBUTCS B CIEAYIOIUX CIy4asx:

o HE PacKpbITO OCHOBHOE COJIepKaHue y4eOHOro MaTepuaa,;

. OOHApYy)XEHO HE3HAHHME YYEHUKOM OOJblel WM Haubojiee BaXXHOM YacTH
y4eOHOro MaTepuana;

. JOMYIIEHBl OMIMOKM B ONpEIENICHHWH TOHATWUH, TPH  HCIOJIH30BAHUU

MaTeMaTHYeCKOM TEPMHUHOJIOTUH, B PUCYHKAX, YEpTEKax WM rpaduKax, B BHIKIAJKaX, KOTOPbIE
HE UCHPaBJIEHBI OCIIE HECKOJIBKUX HABOSAIINX BOIPOCOB YUUTEIS.

3. Obwas knaccugurayus owubox.

. [Tpu ouieHke 3HAHUN, YMEHUI U HaBBIKOB OOYyYaIOUIUXCS CIIEAYeT YUUTHIBATh BCE
omKOKH (TpyOble U HerpyOble) U HEJOUYETHI.

3.1. 'pyObIMU CUMTAIOTCST OITHOKH:

o HE3HAHME OIpENeIeHUs] OCHOBHBIX MOHSATHH, 3aKOHOB, MpPaBUJ, OCHOBHBIX
MOJIOKEHUH Teopuu, He3HaHue (opMyll, OOIIENPUHATHIX CHUMBOJOB 0O0O3HAYEHUI BEIHYUH,
€IMHUI] UX U3MEPEHHUS;

HEe3HaHUEe HAaMEHOBAaHUMN €IMHULl U3MEPEHMUS;
HEYMEHHUE BbIJIEJUTh B OTBETE I1aBHOE;
HEYMEHHE IPUMEHSATh 3HaHUS, aJITOPUTMBI JUISl peILICHHs 3a/1a4;
HEYMEHUE JIeJIaTh BBIBOIbI M 00O0IIEHNS;
HEYMEHHE YUTaTh U CTPOUTH TpauKH;
HEyMEHHE MO0JIb30BaThCS IEPBOMCTOUYHUKAMHU, YUEOHUKOM U CIIPABOYHHKAMU;
NOTEpsl KOPHS WM COXPaHEHHE TIOCTOPOHHETO KOPHS;
oTOpackiBaHne 0€3 00BSICHEHUI OJTHOTO U3 HUX;
pPaBHO3HAYHBIE UM OIIMOKU;
BBIYUCIIUTENbHbIEC OUIMOKHU, €CIIM OHU HE SIBJIIIOTCS] OIUCKOM;
JIOTHYECKHUE OIIUOKH.
2. K HErpyOBIM omuOKam ciemyer OTHECTH:
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. HETOYHOCTh (OPMYIMPOBOK, OMpECICHUN, TOHATHNA, TEOPUH, BBI3BAHHAS
HEMOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIPCACIIACMOr0 IMOHATHA WA 3aMCHOM OAHOI'0 -
JBYX U3 3THX MPU3HAKOB- BTOPOCTEIICHHBIMU;

o HETOYHOCTb Ipaduka;

o HEpPAlMOHAIBHBIA METOJ PpeIIeHUs 3alaud WIM HEJOCTaTOYHO IPOJAYMAHHBIN
IUIaH  OoTBeTa  (HAapyuleHWe JIOTMKH, IIOJMEHa  OTAEJbHBIX  OCHOBHBIX  BOIIPOCOB
BTOPOCTEIIEHHBIMH);

. HepaIoHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOMN U APYrOl JINTEPATYPOH;

o HEYMEHME pelIaTh 3aJauu, BHIIOIHATh 3aJJaHus B 00ILEM BHIE.

3.3. Henoueramu sIBISIOTCS:

o HepalOHAJIbHbIE IIPUEMbl BBIYMCICHUN U IPeoO0pa30BaHU;

o HEOpe)KHOE BBIMIOJIHEHHE 3aITUCeH, YepTexeid, CXeM, rpauKoB.

YYEBHO — METOAMYECKOE U MATEPUAJIBHO- TEXHUYECKOE OBECIIEUEHUE
I[MPOT'PAMMBI
1. Pabouast reTpans mo maremaTuke S kinacc/ [aBrop — T.M.Epuna] — M.: Dk3amen, 2016
2. Pabouas Terpaap Nel 11st KOHTPOJBHBIX pabOT MO MaTeMaTHKe 6 Kiacc/ [aBTop
— B.H.Pynnunxkas] — M.: Ok3amen, 2016
3. Pabouas Terpaap No2 st KOHTPOJIBHBIX pabOT MO MaTeMaTHKe 6 Kiacc/ [aBTop
— B.H.Pynnunxkas| — M.: Ok3amen, 2015
4. KOHTpOJIBHBIE U CAMOCTOSITENIbHBIE paOOTHI IO MateMaThke 5 kiacc/ [aBTop — M.A.Ilomog]
— M.: Dk3amen, 2016
5. KoHTponbHBIE U caMOCTOSITENIbHBIC PabOTHI MO MaTeMaTuke 6 kimacc/ [aBTop — M.A.Ilomos]
— M.: Dk3amen, 2016
6./lurakTHueckre Matepuansl o Maremaruke 5 kiacc/ [aBTop — M.A.Ilonos] — M.:
Ox3amen, 2016 10.
7. lnnakTHuecKue MaTepualibl o MaTeMaTHKe 5 Kiacc/ [aBTOphl —
A.C.Yecnoxos, K.M.HemkoB] — M.: Akanemknura, 2015
8. lnnakTuueckue MaTepualibl o MaTeMaTuke 6 Kiacc/ [aBTOphl —
A.C.Yecnoxos, K.M.HemkoB] — M.: Akanemknura, 2015

1

MeyamHsie nocobus

1. TaOnuiel 110 MaTeMaTHKE U1 5-6 KIIacCOB.
2.Tabauup! no anredpe a1t 7-9 Ki1accos.
3.TaGmu1re! Mo reoMeTpuu i 7-9 KimaccoB
4.TTopTpeThl BBIIAIOIINXCS esATeNeH
MaTeMaTHKH.
Hugpopmayuonnsie cpeocmea
1. «Kapman i yuurens matematuxm» http://karmanform.ucoz.ru.
2. 51 uay Ha ypoK MaTeMaTUKU (METOAMUYECKUE pa3pabOTKH):
www.festival.1sepember.ru 3.®IIMOP http://www.fcior.edu.ru u EK IJOP
http://school-collection.edu.ru.
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4.CVYII (coBpeMEeHHBIN YIUTEIbCKUH
IopTan)
http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs
7 5.3aByu. Uupo Metoauueckas 6udauoreka http://www.zavuch.info/methodlib/5/
6. Ypoku — KOHCIIEKThI WWW.pedsovet.ru

7.Jlocbe MIKOJIBHOTO YUUTENS MaTEMATUKHU

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8
[ ]
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