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1.IlosicHuTENBbHAS 3aIIHCKA

IIporpamMma coctaBiiecHa Ha ocHOBe (DyHIAMEHTAIBHOTO S/pa COJACPKaHUS OOIIEro oOpa3oBaHUS, B
COOTBETCTBHH C OCHOBHBIMH MOJIOKCHHUAMU DeepalibHOr0 rocyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
BTOPOTO TIOKOJICHHS OCHOBHOTO 0OIIero oOpa3oBaHWsS W TpeOoBaHusMH [IpuMepHoi oOpa3oBaTeILHOU
NpOrpaMMbl OCHOBHOT'O OOIIEro 0oOpa3oBaHUs MO MAaTeMaTHKE C Y4ETOM OCHOBHBIX HJCH M TIOJOXKEHUI
IIporpamMmbl pa3BuTusi ¥ (OPMHUPOBAHMS YHHBEPCAIBHBIX YUYEOHBIX JCHCTBUH JIJII OCHOBHOI'O OOIIETro
o0pa3oBaHHMs W OpPHUEHTHPOBAaHA HA WCIONb30BaHHE JHHUNH y4eOHO — METOJMYECKOTO KOMIUICKTa II0
MaTeMatuke A 7-9-ro kiaaccoB: «Anredpay» aBTop A.I'. Mopakosuu u ap. , «['eomerpus» JI.C. AtaHacsHa u
np.

Marematuka SIBISETCS OJHHUM W3 OCHOBHBIX, CHUCTEMOOOPA3yMIIUX MPEJAMETOB IIKOJIBHOTO
obOpaszoBanus. Takoe MECTO MAaTEMAaTHKU CPEJU NIKOJBHBIX MPEIMETOB 00YCIOBIMBAET U €€ 0COOYIO pOib C
TOYKH 3pEHUS BCECTOPOHHETO Pa3BUTHS IUYHOCTH yUAIIUXC.

B ocHOBy HacTosIedl mporpaMMbl TOJOXKEHBI TEIarOTHYECKUE W JAUNAKTUYCCKUE TMPUHITUITHI
(TMYHOCTHO OPUEHTHUPOBAHHBIC; KYJIbTYPHO - OPHEHTUPOBAHHBIC, NEITCIBHOCTHO - OPHEHTHPOBAHHBIC H T.II.)
BapUATHBHOTO Pa3BHUBAIONIET0 O0pa30BaHUs, M COBPEMCHHBIC JUIAKTUKO-TICHXOJOTHYECKHE TEHJICHIIHY,
CBSI3aHHBIC C BAPUATHUBHBIM Pa3BUBAIONIUM 0Opa3zoBaHueM U TpeboBanusmu OI'OC.

JIMYHOCTHO OPUEHTHPOBAHHbIE MPUHLMIBI: IPUHLMI aJaNTUBHOCTH; IPUHIMI PA3BUTHSL; IPUHIINIL
KOM(pOPTHOCTHU TpoIecca 00yueHHUsI.

KynbTypHO - OpHEHTHpOBaHHBbICe NPHMHUIMIbBI: TPUHIUN LEJIOCTHOM KapTHHBI MHpa; MNPHHLIAI
LEJIOCTHOCTH CO/IepKaHus 00pa30BaHUsl, MPUHIMI CHCTEMATUYHOCTH; MPUHIMIT CMBICIIOBOTO OTHOIICHHUS K
MUpY; IPUHIUI OPUEHTUPOBOYHON (QYHKIIUH 3HAHUI; MPUHLIUI OMOPHI Ha KYJIBTYPY Kak MUPOBO33PEHHE U KaK
KyJIBTYPHBIA CTEPEOTHII.

JesiTeIbHOCTHO - OPHEHTHPOBAHHBbIE NPHHUMNBI: TPUHIMI OOy4YEHHs NESITEIbHOCTH; MPHHIMII
VIPaBISIEMOT0 Mepexo/ia OT ACATENLHOCTH B Y4eOHOH CHUTyallMd K JESTEJIbHOCTH B KM3HEHHOW CHUTYalluH,
IPUHIIMII IEPEX0Aa OT COBMECTHON y4eOHO-T103HABATEIILHON JESITENbHOCTH K CAMOCTOSATENIbHON AEATEIbHOCTH
yuaierocs (30Ha ONvKalIero pa3BUTHS); IPUHLIWI OMOPHI HA MPOLECCH CIIOHTAHHOTO Pa3BUTHUS; MPHHIUIT
(hopmupoBaHUs MOTPEOHOCTH B TBOPUYECTBE M YMEHUI TBOPUECTBA.

[IporpamMa 3amaeT mepeyeHb BONPOCOB, KOTOPBIE MOUIEKAT 00S3aTEIbHOMY H3YyYCHHIO B OCHOBHOMU
mkose. OHa Tak ke SABJSIETCSl JIOTMYECKUM MPOAOJDKEHUEM Kypca MaTEeMaTHUKH HayaJlbHOW IIKOJBI (TIPHHIMIT
MpeeMCcTBEHHOCTH). B ocHoBe Kkypca nexuT aBTopckas uzaes A.l.MopakoBuya; IporpamMma I03BOJISET
oOecrieunBath (HOpMUpPOBaHME KaK NPEAMETHBIX YMEHHH, TaK W YHHMBEPCAJbHBIX YYEOHBIX [EHCTBUIl
IIKOJIBHUKOB;, HpOrpaMma IO3BOJIIET  oOecneyuBaTh IOCTIKEHHE MLejeld B HampaBiCHUH JHMYHOCTHOTO
pa3BUTHS, B METAIIPEIMETHOM HalpaBICHUU U MPEIMETHOM HaNpaBICHUH.

OOyueHne MaTeMaThKe B OCHOBHOM IITKOJIE HAMIPABJICHO Ha JIOCTIKEHHE CIEAYIOIIUX Yeaell.

1. 6 HANPABIeHUU TUYHOCHIHO20 DA3GUMUSL:

. (bopMupOBaHKe MPEACTABICHUI O MaTeMaTHKEe KaK 4YacTH OOIICYETOBEUECKOH KYIbTYpPBI, O
3HAYUMOCTU MATEMATUKHN B Pa3BUTUN HUBUIIU3ALIUN U COBPEMCHHOI'O O6HIeCTBa;

. pa3BUTHE JIOTHYECKOTO M KPUTHYECKOT'O MBIIUICHHS, KYJIbTYPhl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

. (bopMHpOBaHHE WHTEIUICKTYaIbHOW Y€CTHOCTH M OOBEKTHBHOCTHU, CIIOCOOHOCTH K MPEOI0TICHHIO
MBICIIUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOLIHUX M3 OOBIICHHOTO OIIbITA;

. BOCIUTAHHE KA4YECTB JINYHOCTH, OOECICUMBAIOUINX COLMATIbHYI) MOOHIBHOCTb, CIIOCOOHOCTB
HIPHUHUMATh CAMOCTOSITEIIbHBIC PEIICHNS;

o q)OpMI/IpOBaHI/Ie Ka4dyeCTB MBIIIJICHUSA, HeO6XO}II/IMBIX g agantaiguia B COBPEMECHHOM
UHPOPMAITMOHHOM OOIIECTBE;

o pa3BHTHE HHTEpeCca K MAaTEMAaTHUECKOMY TBOPUECTBY M MAaTEMAaTHUECKHX CIIOCOOHOCTEH;

2. 6 MemanpeafwemHOM Hanpaejieruu.

. (bopMupoBaHHe MPEACTABICHUI O MaTEMAaTHKE KaK 4acTd OOIIEYeIOBEYECKON KyJIbTYphl, O 3Ha-

YUMOCTHU MaTEMATUKHU B pa3BUTHU HUBUJIN3allU U COBPEMEHHOT'O O6HleCTBa;

L pa3BUTUC Hpe[[CTaBJ'IeHHI?I O MAaT€MATHUKE KakK (l)OpMe OIMMCaHusA W MCETOJC IIO3HAHUA
HeﬁCTBHTCHLHOCTH, CO3aaHHC yc.]'[OBHfI JUIS HpI/IO6pCT€HI/I$I NEPBOHAYAJIILHOI'O OIIbITa MATCMATHYCCKOI'O
MOACIIUPOBAHUAA,



o (¢opmupoBaHue OOIIMX CIIOCOOOB WHTEIUICKTYaJIbHOW JEATEIbHOCTH, XapaKTePHBIX I
MaTeMaTHKH U SIBJISIFOIUXCS OCHOBOW ITO3HABATENILHOW KYNBTYPBI, 3HAYMMOW JUI Pa3NU4YHBIX cdep
YEIIOBEYECKOH IeATEIbHOCTH;

3. 6 NPEOMEMHOM HANPABCHUL.

. OBJIA/ICHUE MATEMATHYCCKMMHU 3HAHUSAMH M YMCHUSMH, HEOOXOAUMBIMH ISl MPOMOIDKCHUS
00pa3oBaHus, U3YUCHUS CMEKHBIX TUCIUTUINH, TPUMCHEHHS B TTOBCEAHEBHON JKU3HHU;

° co3manue (GyHAaMEHTa Ui MaTeMaTHYeCKOro pas3BHUTHs, (OPMHUPOBAHHS MEXaHH3MOB

MBIIUICHUS, XapaKTECPHBIX I MaTeMaTUIECKOH eI TEILHOCTH.

Henbsro m3yuenus kypca aaredpol B 7 - 9 Kiaccax sBIseTCSd pa3BUTHE BBIYMCIUTENBHBIX YMEHHM 110
YPOBH$, IO3BOJIAIOLIETO YBEPEHHO HCIIOJIb30BAaTh UX MPH PEIIECHUH 33]a4 MATEMaTHUKH U CMEXHBIX IPEAMETOB,
YCBOCHME amIapaTra ypaBHEHHH M HEpPaBEHCTB KaK OCHOBHOI'O CPEACTBA MAaTeMaTHYECKOI'O MOIEIMPOBAHUS
3a1ad, OCyLIecTBIeHUE (DYHKIMOHAIBHOW IMOJATOTOBKM INKOJBHUKOB. Kypc XapakTepu3yercsl MOBBILICHHEM
TEOPETUYECKOTO YPOBHS 00YUYEHHSI, IOCTETIEHHBIM YCUIIMEM POJIM TEOPETUUECKUX 000OLICHUH U JeTyKTUBHBIX
3axiodeHuil. IlpuknagHas HampaBIEHHOCTb PACKPHIBAET BO3MOMKHOCTh H3y4yaTh M pEIIATh IPAKTUUECKHE
3aJa4u.

Henbo m3yyeHnss Kypca reoMeTpum B 7-9 KJjaccax sBISIETCS CUCTEMATHYECKOE H3YyUYEHUE CBOWCTB
reoMeTpuueckux (uryp Ha IUIOCKOCTH, (POPMUpPOBAHHME MPOCTPAHCTBEHHBIX IPEICTABICHUH, pPa3BUTHE
JIOTHYECKOT'0 MBIIIICHUS U TOATOTOBKA amapara, He00X0AUMOr0 AJIsl U3YYEeHHUs] CMEXHbIX JUCLUILIMH U Kypca
CTEpEOMETPHUH B CTAPILIUX Kaccax.

B ocHoBe mocTpoeHHs DAaHHOrO Kypca JIEKHUT HAes TyMaHU3alud OOy4YeHHs, COOTBETCTBYIOILAS
COBPEMEHHBIM IMPEICTABICHUSIM O LEJISX HIKOJIBHOTO 00pa30BaHUs U yAEISOmas 0co00e BHUMAaHUE TUYHOCTH
YUEHHKa, €T0 HHTEPECcaM 1 CIIOCOOHOCTSM.

[Ipennaraemplii Kypc TO3BOJISIET OOecmednTh (OPMHPOBAHHE, KaK HpeoMemHblX yMEHWH, TaKk W
VHUBEPCANbHBIX YH4eOHbIX Oelicmeull IKOJIBHUKOB, a TaKXe CIHOCOOCTBYET AOCTHKECHUIO ONpPEAETIEHHBIX BO
OI'OC TUYHOCTHBIX PE3YJIbTATOB, KOTOPHIE B JaJbHEHIIEM MO3BOJAT YYallUMCS NPUMEHSTH IOIy4YEeHHBIE
3HAHUS U YMEHHUS [Tl peIlleHuUs pa3IMuHbIX )KM3HEHHBIX 3ajauy.

2. O0mas xapaKkTepucTHUKa yueoHoro npeamera «MaTeMaTuka

Hacrosiimass mporpaMMa OCHOBHOTO OOIIIEro 0Opa3oBaHUS II0 MAaTeMaTHKE COCTAaBJICHA HAa OCHOBE
®dyHIaMEHTAJIBHOTO sjipa COAEp)KaHus oOImiero oOpa3oBanus W TpeOoBaHHWT K pe3yjbTaraM OOIIEro
o0pa3oBaHMsi, MPEICTABICHHBIX B ()elepalbHOM TOCYIapCTBEHHOM O0pa30BaTeIbHOM CTaHAapTe OOILIeTo
o0pa3oBaHMs, C YYE€TOM MPEEMCTBEHHOCTH ¢ IIpUMEpHBIMH MporpaMMaMy JUIS HadaJbHOTO OOIIEro
oOpa3zoBanus. B Heil Takke yYUTHIBAIOTCS OCHOBHBIC WJCH W TOJNOKeHUs [Iporpammbl pa3zsButus U (GOpPMHPO-
BaHUsI YHUBEPCAIBHBIX YUE€OHBIX JIEHCTBUH JISI OCHOBHOTO 001Iero 00pa3oBaHusl.

ConepxaHrue MaTeMaTHYECKOro 0Opa3oBaHHS MPHUMEHHTEIBHO K OCHOBHOW IIKOJE MPEICTABICHO B
BUJIC CIEIYIONIMX COACPKATECIbHBIX Pa3NeNioB. OTO apu@memuxa, aneedpa; QYHKyuu, 6eposImHOCHb U
cmamucmuka, ceomempusi. Hapsiny ¢ 3TUM B cojiepyKaHue OCHOBHOTO 00IIero 00pa3oBaHusl BKIFOUSHBI J1Ba J10-
HOJIHUTEIbHBIX METOIOJIOTHYECKUX PA3IENA: JIO2UKA U MHONCECMBA, MAMEMAMUKA 6 UCIOPUHECKOM PA3GUMUL,
YTO CBSI3aHO C peaiu3alndell Ieeil OOICHHTE/UICKTYalbHOTO U OOIIEKYJIbTYPHOTO DPAa3BUTHS yUal[HXCH.
ConepkaHue KaKIOTO M3 ITUX PA3[esiOB Pa3BOPAUMBACTCS B COJCPIKATEIbHO-METOANYECKYIO JIMHHIO, TPO-
HHU3BIBAIOIIYI0 BCE OCHOBHBIE pasjeibl COJAEPKaHUS MaTeMAaTHYeCKOTO OOpa3OBaHWS Ha JaHHOW CTYICHH

oOyuenus. Ilpu srom nepsas nuHHS — «JlorMkKa MU MHOXECTBa» — CIY)KUT LI€TIM OBJIAJCHUS y4YallUMHCS
HEKOTOPBIMH 3JIEMEHTaM{ YHHMBEPCAJIbHOTO MAaTeMaTHYeCKOro s3bIka, BTopas — «MaTtemaruka B
UCTOPUYECKOM Pa3BUTHW» — CIOCOOCTBYET CO3JaHUIO OOIIEKYJIbTYPHOTO, TYMaHUTApHOTO (hOHA W3yUCHHS
Kypca.

Conepxanue paszena «Ajnredpa» crocoOCTByeT (HOPMHUPOBAHMIO Y YYAIUXCS MaTeMaTHYECKOTO
ammapara Juisl pelleHus 3a7ad M3 pasHbIX pa3[eloB MaTEMaTHUKH, CMEXKHBIX IPEIMETOB, OKpY)Karolleu
peanbHOCTH. SI3bIK anreOpbl MOAYEPKUBAECT 3HAUEHUE MAaTEMAaTHKH KaK A3bIKa JUI IOCTPOCHUST MaTEMAaTHIECKUX
MoJeNiell TPOLEecCOB M SIBICHUHM peajbHOro Mupa. B 3amaum m3yueHHs anreOpbl BXOIAT TaKXKe pa3BHTHE
AITOPAUTMHUYECKOTO MBIIUIEHUS, HEOOXOJUMOT0, B YACTHOCTH, JIJIsi OCBOCGHUS Kypca HH(GOPMATHKH, OBJIJICHUE
HaBBIKaMU JICAYKTHUBHBIX paccyxaeHuii. [IpeoOpazoBanre CUMBONBHBIX (OPM BHOCHUT CIIEIU(UUECKUI BKIIA] B
pa3BuTHE BOOOPaXEHHUS ydYalIMXCSA, UX CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYecTBY. B ocHOBHOI mikone
MaTepuan TPyNIUpPyeTcs BOKPYT pallMOHAJIBHBIX BBIPAXKEHHWH, a BOIPOCHI, CBA3aHHBIE C MppalMOHAIBHBIMH
BBIPOKEHUSMH, C TPUTOHOMETPUYECKUMH (YHKIUSIMH U MpeoOpa3oBaHHUAIMH, BXOJAT B COJIEpXKaHUE Kypca
MaTeMaTHKH Ha cTapuiell cTyrneH! 00y4eHHs B ILIKOJIE.



Conepxanne pazgena «DyHKIHM» HAMEICHO Ha IONyYCHHE IMKOJLHUKAMH KOHKPETHBIX 3HAHHWH O
(OYHKIMH KaK BaKHEUIIEH MaTeMaTHYeCKOH MOIENH IS OMHMCAaHUS W HCCIICIOBaHHS Pa3HOOOPa3HBIX
nporieccoB. M3ydeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTUIO y YYAIIUXCS YMEHHS HCIIOJIB30BaTh
Pa3IUYHBIC S3BIKA MaTEMaTHKH (CIOBECHBIM, CHMBOJIMYCCKUH, Tpad)UiIeCKuii), BHOCUT BKJIaJ] B ((OPMUPOBAHHUE
MPEACTABICHUN O POJIM MATEMATUKH B PA3BUTHH LIMBIUIIM3ALUU U KYJIbTYPHI.

Pazgen «BeposITHOCTh M CTaTHCTHKA» — OOS3aTCIBHBIH KOMITOHEHT IIIKOJBLHOTO OOpa30BaHWS,
YCWIMBAIONIUI €ro MPHUKJIAIHOE U MPAKTUUYECKOE 3HAYCHHE. DTOT MaTepuail HEOoOXOJHMM, MPEKIE BCEro, s
(opMupoBaHus y ydammxcs (YHKIIMOHAIHHOH TPAMOTHOCTH — YMEHHS BOCHPHHHMATh W KPUTHYECKH
aHAIM3UPOBATh MH(DOPMAINIO, TPEACTABICHHYIO B Pa3MYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIN XapakTep
MHOTMX pEAIbHBIX 3aBUCUMOCTEW, MPOW3BOJUTH MNPOCTEUIIHNE BEPOSITHOCTHBIE pacyeThl. 3yueHue OCHOB
KOMOMHATOPUKY TIO3BOJUT Y4YaIlleMyCsl OCYIICCTBJISATh PACCMOTPEHHUE CIIydaeB, MepeOOp M IMOJACUET YHMCIia
BApUAHTOB, B TOM YKCJIE B IPOCTEUIINX MPUKIAJAHBIX 3a/1auax.

[Ipy u3yyeHUM CTATUCTHKU U BEPOSTHOCTH O0OTANIAFOTCS MPEICTABICHHUS O COBPEMEHHOW KapTHUHE
MHUpPa M METOJaX €ro MCCICJIOBaHUs, (DOPMUPYETCS TOHUMAHUE POJIM CTATUCTUKH KAaK MCTOYHUKA COIHAIILHO
3HAYMMON HH()OPMAITIH U 3aKJIaABIBAIOTCS OCHOBBI BEPOSTHOCTHOT'O MBIIIIICHHS.

Lens comepkanus pasaena «l'eoMeTpusy» — pa3BUTh Y YUaIUXCS TPOCTPAHCTBEHHOE BOOOpaKEHUE U
JIOTUYECKOE MBINUICHUE IMMyTeM CUCTEMAaTUYEeCKOTO M3YYCHHUS CBOWCTB FEOMETPHUYECKUX (DUTYP HA TUIOCKOCTH U
B IIPOCTPAHCTBE U NMPUMEHEHUS 3THX CBOMCTB MPU PELICHUU 3aJa4 BBIUHCIUTEIBHOIO U KOHCTPYKTUBHOIO Xa-
paktepa. CymiecTBeHHasi poJib MPU STOM OTBOJIUTCA Pa3BUTHIO reoMeTpuueckod uHTyuuuu. CodeTaHue
HarjJsifTHOCTH CO CTPOTOCThIO ABJISIETCA HEOTHEMJIEMOM 4YacTbl0 TE€OMETPUYECKMX 3HaHui. Marepuarn,
oTHocsimiicsi Kk Onokam «KoopmuHatel» u  «BekTopbl», B 3HAYUTENBHON CTEEHH HeceT B cebe
MEXKIIPEIMETHBIC 3HAHUS, KOTOPbIE HAaXOASAT NMPUMEHEHUE KaK B Pa3jJUYHbIX MAaTEMaTUYECKHUX AUCLMILINHAX,
TaK ¥ B CMEXXHBIX MPEAMETAX.

OcobenHocThio pasnena «Jloruka U MHOXKECTBaY SBISICTCS] TO, YTO IPECTABICHHBIM B HEM MaTepuai
MPEUMYIIECTBEHHO U3y4aeTcs MPU PacCMOTPEHUH Pa3INYHbIX BONPOCOB Kypca. COOTBETCTBYIOLIUN MaTepHal
HaIlelleH Ha MaTeMaTHYeCKOe Pa3BUTHE ydalmuxcs, (JOpMUPOBAaHHE y HUX YMEHHUS TOYHO, CKATO W SCHO M3-
J1araTh MBICTIM B YCTHOM Y TUCbMEHHOM pEUH.

Paznen «MaremaTnka B HCTOPUYECKOM Pa3BUTUNY MpPEIHA3HAYCH IS (POPMUPOBAHUS MPEACTABICHUN
0 MaTeMaTHKe KaK YacTH YeJIOBEUeCKOH KyJIbTYpHI, Ui OOMIETO Pa3BUTHS UIKOJGHWUKOB, UIS CO3JaHHUS
KYJIbTYPHO-UCTOPUYECKOHN cpezbl 00yueHus. Ha Hero He BhIAEISCTCS CICIMATBHBIX YPOKOB, YCBOCHHUE €TI0 HE
KOHTPOJIUPYETCSI, HO COJEPKaHUE ITOTO pas3zelia OPraHUuYHO MPUCYTCTBYET B YUEOHOM IpOIeCCe KaK CBOETO
polla TYMaHHWTapHBIH (OH TPHU PACCMOTPEHHH MPOOIEMATHKH OCHOBHOTO COACPXKAHUSA MAaTeMaTHYECKOTO
o0pa3oBaHMs.

JaHHas mporpaMma Mo MaTe€MaTHUKE JJii OCHOBHOM IIKOJIbI SIBJSIETCS JIOTMUYECKUM ITPOJIOJKEHUEM
MporpamMmbl Uit 5-6 KJIAaCCOB U BMECTE C HEH COCTaBIISIET ONMHUCAHUE HEMPEPBIBHOTO Kypca MAaTEMATUKU C 5-TO
o 9-i kiacc 001e00pa30BaTENBHOI ITKOIBI.

3. MecTo npeamera «MaTtemMaTHKa» B y‘leﬁHOM IUIaHE.

B cootBerctBrm ¢ TpeboBaHusiMH DenepanibHOTO TOCYAapCTBEHHOTO 00pa3oBaTENLHOTO CTaHAapTa
OCHOBHOT0 00I1Iero oOpa3oBanus mpeaMmer «MaTemaTuka» H3ydaercs ¢ 5-ro mo 9-i Kiacc, BKIIFOUAIOIIHIA
onoxu: 7-9 xnacc — «Maremarukay: «Anredpa» u «I'eomerpus». O6IIee KOITUIECTBO YPOKOB B HEAETIO C 7 1O
9 Kkimacc cocTaBisgeT 25 9acoB (10 5 4acoB B HEACIIO).

Pacripenenenne yueOHOTO BpeMeHH MEXAY 3TUMH TPEAMETaMU PECTABIECHO B TaOIHIIE.

KonryecTBO 4acoB Ha CTYMEHH OCHOBHOTO
Kiraccnr [IpeaMeTbl MaTeMaTHYECKOrO UK
o0Opa3oBaHus
7.9 Marematuka (Anredpa) 315 (105-3 roma)
Martematuka (I"eomeTpusi) 210 (703 rona)
Bcero 575 4




1)

2)

4. JIMYHOCTHBIE, MeTanpeaIMeTHble W MpeAMeTHble Pe3yJbTaThbl OCBOEHHSI Y4YeOHOro mpeaMeTa
«MaTemMaTHKa»

MaremaTuueckoe 06pa3OBaHI/IC SIBJISIETCS 003aTEILHON U HEOThEMIIEMOM YaCThIO O6III€FO O6p330BaHI/I$I
Ha BCEX CTYNCHAX UIIKOJIBI. O6yquHe MaTeéMaTHKE B OCHOBHOHM IIKOJIC HaIllpaBJICHO Ha OOCTHKCHUC
CIICAYIOIIUX pe3yibmamaos.

6 HanpaesjleHUuUu JTUYHOCNHO20 pa36umus.

- @®opmupoBaHHE NPEACTABICHHA O MaTeMaTHKE KaK YacTH OOIIeuelOBEYECKOH KYIBTYphI, O
3HAYUMOCTH MaT€MaTUKH B PA3BUTHH IUBILTN3AIMN H COBPEMEHHOTO O0IIEeCcTBa;

- Pa3BuTHE JOrMYECKOro W KPUTHYECKOTO MBIIIICHUS, KYyJIbTYPbl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY AKCIEPUMEHTY;

-  ®opmupoBaHHE MHTEIUIEKTYaJLHOW YeCTHOCTH U 00BEKTUBHOCTH, CIOCOOHOCTH K TIPEO0ICHHIO
MBICIUTENFHBIX CTEPEOTHUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

- Bocnuranue kadecTB JUYHOCTH, OOECTICUMBAIOMIMX COLUAIBHYIO MOOHIBHOCTH, CIIOCOOHOCTH
MIPUHAMATH CAMOCTOSITEIbHBIE PEIICHUS;

- @opmHpOBaHHE KadeCTB MBIIUICHNASA, HEOOXOAMMBIX JUIS aJanTallid B COBPEMEHHOM
MHQOPMAIIMOHHOM OOIIECTBE;

- Pa3Burtue mHTEpECa K MaTEMaTHYECKOMY TBOPYECTBY U MAaTEMAaTHIECKHIX CIIOCOOHOCTEH;

- YMeHwue sICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M MMCHMEHHON PEeYH, IOHUMATh
CMBICJI ITIOCTaBJICHHOM 33]1a4M, BBICTPaUBaTh apryMEHTALMIO, IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI;

- KpI/ITI/I‘IHOCTB MBIIIUICHUA, YMCHHUC PACIIO3HABATH JIOTUYECKHW HCEKOPPCKTHBIC BLICKA3bIBAHWA,
OTIIMYATH THITOTE3Y OT (haKTa;

- [IpencraBienne o MaTreMaTUYeCKOH Hayke Kak cdepe 4eTOBEUeCKOi AeaTeIbHOCTH, 00 3Tanax
€€ pa3BUTHUsA, O €€ 3BHAYUMOCTHU JIA pa3BUTHA HUBUIIN3AIIUU,

- KpeaTuBHOCTS MPBITIUIEHUS, WHHUIMATHBA, HAXOJYUBOCTh, AKTUBHOCTh TIPH pPEIICHUH
MaTeMaTHYeCKUX 3aJad;

- YMeHre KOHTPOJIUPOBATH MPOLIECC U Pe3yIbTaT YUeOHOH MaTeMaTHUECKON NeSTETbHOCTH;

- CrnocoOHOCTh K 3MOIMOHATBHOMY BOCIPHATHIO MaTeMaTHUECKUX OOBEKTOB, 3ajay, PEelICHHH,
paccyXJICHUN;

6 MemanpedmemHOM HanpaesjieHuu.

- PasButme mpencraBieHuii 0 MaremMarWke Kak (GopMe OIMCaHUs H METoJe TO3HAHUA
HeﬁCTBHTeHBHOCTH, CO3JaHUC yCJIOBI/Iﬁ JUISL HpHOGpeTeHI/ISI NEpBOHAYAJIIBHOI'O OIbITa MAaTEMATHYCCKOI'O
MOJICITMPOBAHHS;

- @®opmupoBaHHE OOIMUX CIIOCOOOB WHTEIUIEKTYallbHOW JIEATENILHOCTH, XapaKTEPHBIX JUIS
MaTeMaTHKH W SBJISIOIIAXCS OCHOBOM IO3HABATEJIBHOW KYJIBTYPBI, 3HAYMMOHN I pPa3M4YHBIX chep
YeJIOBEUYECKOM JeATeIbHOCTH;

- [lepBoHavanpHBIC TpenCTaBIeHUsT 00 HAESIX W O METOAAaX MATEeMAaTUKH KaK yHHBEPCAILHOM
SA3BIKE HAYKH U TEXHUKU, CPEACTBC MOACTIUPOBAHUA SIBJICHUU U IIpOILCCCOB;

- YMeHne BUAETh MaTeMaTHUECKYIO 3a/Jady B KOHTEKCTe MNpOOJEeMHOW CHUTyallMd B JAPYTUX
JTUCIUILTAHAX, B OKPYXKAIOIIEH KU3HU;

- YMeHne HaxoIuTh B PA3NUYHBIX HCTOYHWKAX HH(POPMAINHIO, HEOOXOIUMYIO JUIS pEIICHHUS
MaTeMaTHYecKHX Mpo0iieM, MPeCcTaBiIsTh e B MOHATHOW (opMe, IPUHUMAThH PELICHNE B YCIOBHSIX HETIOIHOM
Y M30BITOYHON, TOYHOHN M BEPOSTHOCTHOUW WH(OPMAITUH;

- YMeHHe TMOHWMATh W WCIOJB30BaTh MaTeMaTHYeCKHWe CpeACTBa HarisgHocTH (Tpadukw,
JuarpamMmmal, TaGHI/IHBI, CXEMBI U )Ip) IJId WIUII0CTpaluvu, HUHTEPIPETALINN, apTYMCHTAIINN,

- VYmMmenne BbIABHUI'aTb THUIIOTE3bI IIPU PCHICHUU y‘-Ie6HI)IX 3aJ1a4, IIOHUMAaTh HGO6XOIII/IMOCTI) ux
MIPOBEPKH;

- VYmMmenne MIPUMCHATh HHAYKTUBHBIC U JC€AYKTUBHBIC CHOC06I)I paccymﬂeHHﬁ, BUJICTH pPa3JIMYHBIC
CTpaTeTHU! PEIICHUS 3a/1a4;

- [lonumMaHue CyIHOCTH aITOPUTMHYECKUX MPEANUCAHUA UM yMEHUE JEeUCTBOBATH B
COOTBETCTBUHU C MPEAIOKEHHBIM aITOPUTMOM;

- VYMeHune caMoOCTOSITEIILHO CTaBUTH e, BLI6I/IpaTB H CO3JaBaTh AJITOPHUTMBI I PCIICHUA
y49e0HBIX MaTeMaTHIECKUX MTPOOIIEeM;



3)

- Ymenne IUIAHUPOBATh U OCYILICCTBIIATH ACATCIBHOCTH, HAIIPABJIICHHYIO Ha PCHICHUE 3adad
HCCJICI0BATCIILCKOI'O XapaKTepa,

6 npedmemHOM HanpaejieHuu.

- OBnamenne MaTeMaTHYECKUMHU 3HAHHSAMH W YMEHUSMH, HEOOXOMUMBIMH ISl TIPOIOIDKCHHS
00pa3oBaHMsI, U3yUYEHUS CMEKHBIX TUCITUILINH, IPUMECHEHUS B TIOBCEAHCBHOMN JKU3HU;

- Coznanme ¢QyHmamMeHTa OIS MaTeMaTH4YeCKOTO Pa3BUTHs, (OPMHPOBaHHS MEXaHH3MOB
MBIIUICHAS, XapaKTePHBIX TSI MATEMATHIECKON NesITeTbHOCTH;

- OBnagenne 0a30BBIM MOHATHHHBIM amNIapaToM IO OCHOBHBIM pa3fellaM CoJep)KaHus,
MpeJCTaBICHHe 00 OCHOBHBIX M3y4aeMbIX TOHATUSAX (YHCIO, TeoMeTpudeckas ¢urypa, ypaBHEHHE,
BEPOSATHOCTh) KaK BAKHEUIIMX MATEeMAaTHYECKHUX MOJETSIX, MMO3BOJIIONINX OIMCHIBATH W W3YyYaTh peallbHBbIC
TIPOIIECCHI U SBJICHUS;

- YMmenue paboTath ¢ MaTeMaTHYECKMM TEKCTOM (aHATU3UpOBaTh, U3BJIEKATH HEOOXOIMMYIO
nHPOpPMAINIO), TPAMOTHO TMPHUMEHATh MAaTEeMaTHYECKyI0 TEPMHUHOJOTHI0O W CHMBOJIMKY, HCIOJIh30BATh
pa3IrYHBIC S3BIKH MATEMAaTHKH;

- PasButne mnpenctaBieHHN O YHWCNE, HATYpPaJbHBIX YHCEI, OBJAJCHUE HABBIKAMH YCTHBIX,
MUCHhMEHHBIX, THCTPYMEHTAIBHBIX BBIYUCIICHUI;

- OBnameHue OCHOBHBIMH CHOCOOaMH TIPEJCTABICHUS W aHAIM3a CTATUCTHYECKUX JIAHHBIX;
HaJIU4ue HpCI[CTaBHeHI/IP'I O CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B pCaJIbHOM MHPE U O Pa3IMYHBIX cnoco6ax ux
N3y4YCHUSA, O BEPOATHOCTHBIX MOACIIAX;

- YcBoeHHE CHCTEMAaTHYCCKHMX 3HAHMH O IDIOCKUX (Hrypax W WX CBOWCTBAaX, a Takke Ha
HarjigaHoM ypoBHE — O HpOCTCﬁ].HHX IMPOCTPAHCTBCHHBIX TCJIaX, YMCHHUEC NPUMCHATH CUCTEMATUYCCKNUEC 3HAHUA
O HUX IOJId pCIICHUA I'COMCTPUUYCCKUX U IPAKTUYCCKUX 3aJ1ay;

- YMeHus u3MepATh JITUHBI OTPE3KOB, BEIHYHHBI YTIIOB, HCIIOIB30BaTh (DOPMYIIBI JUIS HAX0XKICHUS
MEPUMETPOB, TUIOMAAeH U 00bEMOB reOMETPHUECKUX (DUTYD;

- YMenue NPUMCHATH HW3YUCHHBIC TIIOHATHUA, PE3YJIbTaTbl, MCETOJAblI [Jid pPCHICHUA 3adayd
IMPAKTHYCCKOro XapakKTeépa M 3aJad H3 CMCKHBIX AUCHUINIMH C HCIIOJIB30BaHHUEM IIpHU H€O6XOILI/IMOCTI/I
CIIPAaBOYHBIX MATEPUAIOB, KATBKYJISATOPA, KOMIBIOTEPA.

- YMeHue  NpoBOOUTH  KJIACCH(UKAIUKM,  JIOTHYECKHEe  OOOCHOBaHHSA,  JIOKAa3aTENbCTBA
MAaTE€MaTUYECKUX YTBEPKIACHU;

- YMeHue pacro3HaBaTh BHIbI MaT€MaTHYECKUX YTBEPXKISHHH (aKCHOMBI, OIpeaeIeHus,
TEOPEMBI U JIp.), IPSMbIe U OOpPAaTHBIE TEOPEMBI;

- OBHaI[eHI/Ie CHUMBOJIbBHBIM  SI3BIKOM anre6pbl, IMpueéMaMi  BBIIOJIHCHUA TOXICCTBECHHBIX
peoOpa3oBaHNI PAlMOHATBHBIX BEIPAXEHHH, pEIICHUs YpPaBHEHWH, CHUCTEM YypaBHEHHH, HEPaBEHCTB W
CHCTEM HEpPaBEHCTB, YMEHHE HCIIOJIb30BaTh WSO KOOPAWHAT Ha TUIOCKOCTH IS MHTEPIIPETANN YPAaBHEHHH,
HEpaBEHCTB, CHUCTEM, YMEHHE MPUMEHITh anredpanyeckre NpeoOpa3oBaHus, amnmapar YpaBHEHHH WU
HEPaBEHCTB JIJIS PEIIeHHsT 33/1a4 U3 Pa3NIMUHBIX Pa3JIeNIOB Kypca;

- OBnaneHue cucteMoi (PyHKIIMOHATBHBIX MOHATHH, (DYHKIIMOHAIBHBIM SI3IKOM W CHMBOJIMKOH,
YMEHHE Ha OCHOBE ()YHKI[MOHAJIBHO-TPaQUUECKUX NPEICTABJICHUI ONMUCHIBATh U aHAJIM3UPOBATH PeajibHbIC
3aBUCUMOCTH;

- OBnajieHue TeOMETPUYECKUM SI3BIKOM, YMEHHE HCIONB30BaTh €ro IS OIMCAHHS TPEIMETOB
OKPY)KAlOIIEro MHpa, pPa3BUTHE NPOCTPAHCTBEHHBIX TPEACTABICHHH W HW300pa3UTENBHBIX YMEHHH,
nproOpeTEeHHE HABBIKOB TEOMETPUYECKHUX MTOCTPOCHUH.

B3anmocBaA3b pe3yapTaToB OCBOCHMS NpeameTa «MaTeMaTHKa» MOKHO CHCTEMHO MPEACTaBUTh B BUJE
cxeMmbl. [Ipu aTom oGo3HaueHue JIP ykas3biBaeT, 4TO MPOJBIKEHHE YUYaIIMXCS K HOBBIM 00pa30BaTeIbHBIM
pe3ynbTaraM MPOUCXOAUT B COOTBETCTBUU C JINHUAMM PAa3BUTHS CPEACTBAMM MPEAMETA.



7-9 xknaccol

JIMYHOCTHBIMH pe3yJbTaTaAMHU H3ydeHUus npeaMera «MaremaTuka» (B BHIE CIEAYIONIMX Y4eOHBIX
61ok0B: 7-9 kiacc — «Anredpa» u «['eoMeTpus») SIBIASIOTCS CIEAYIOLINE KauecTBa:
- HE3aBHUCUMOCTb M KPUTUYHOCTD MBIILICHHUS,
- BOJISI 1 HACTOWYHNBOCTD B IOCTHKCHUH IIETIH.

CpencTBOM JOCTHIKEHHS 3THX PE3YIIBTATOB SBISETCS:

- cucTeMa 3aJaHui Y1eOHUKOB;

- Ipe/ICcTaBIeHHAs B yueOHUKAX B IBHOM BHJIC OPraHHU3AIMs MaTepHaja 10 MPUHINIYY MUHAMAKCa,

- UCTIONIb30BaHNE COBOKYITHOCTH TEXHOJIOTHH, OPHEHTHPOBAHHBIX Ha pa3BuTHE
CaMOCTOSITEIBHOCTH W KPUTHYHOCTH MBIIUICHHS: TEXHOJOTWS MPOOJIEMHOTO JMaiora, TEXHOJOTHS
NPOAYKTUBHOTO YTEHHUSI, TEXHOJIOTHUS OLICHUBAHMUSL.

MetanpegMeTHbIMH pe3yabTaTaMUu M3yueHUs Kypca «MaTeMaTuKa» SBISIOTCS IEpBOHAYAILHEIC
MIPEJICTABJICHUST 00 HMIEsX M O METOJIaX MAaTeMAaTHKU KaK YHUBEPCAJIHHOM SI3bIKC HAYKH U TEXHHKH, CPEICTBE
MOJECIIMPOBAHUS SIBJICHUH U MPOIIECCOB;

- YMEHHE BHUAECTH MaTeMaTHYeCKyIO0 33aJady B KOHTEKCTE MPOOJIEMHOW CHUTyalli B JPYTHX
JTUCUUIUIMHAX, B OKPYXKAIOIEH KU3HU;

- YMEHHE HaXOAWTh B Pa3NUYHBIX HMCTOYHWKAX HWHPOPMAIHMIO, HEOOXOIUMYIO I pEIICHUs
MaTeMaTHYeCKuX Mpo0ieM, IPeACTaBIsATh €e B MOHIATHOHN (hopMe, MPUHUMATE PEIIeHUE B YCIOBHUAX HEIMOIHOW
¥ M30BITOYHOMN, TOYHOH U BEPOATHOCTHON HH(POPMALINH;

- YMEHHE IIOHMMAaTh W HCIOJb30BaTh MAaTEMAaTUYECKHE CPEACTBA HAIIIHOCTH (Tpadukwy,
JUarpamMMBbl, TaOJIUIIBL, CXEMBI U AP.) U WLTIOCTPAILliN, HHTEPIIPETALNN, apTYMEHTAIINH;

- YMEHHE BBIJIBUTATh THIIOTE3bl HPU PEIICHHM Y4YEOHBIX 3ajad, MOHUMATh HEOOXOJAMMOCTh HX
MIPOBEPKH;

- yYMEHHE TPUMEHATh MHIYKTUBHBIC U JIEAYKTUBHBIE CIIOCOOBI PacCyKICHWH, BUAETh pa3InyHbIC
CTpaTeruy pelicHus 3a/1ay;

- MIOHUMAaHUE CYITHOCTHU AJITOPUTMUYCCKUX MPEANUCAHUN U YMEHUE JACHCTBOBATh B COOTBETCTBUU
C IIPEJIO’KEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSTENFHO CTAaBUTH €M, BBIOMPATh W CO3[aBaTh AITOPUTMBI JJIS PEIICHUS
y4eOHBIX MaTEMaTHUECKUX MPOOIIEM;

- YMEHHUE IUIAHUPOBATh U OCYIIECTBIATH JACSATEIBHOCTh, HAMPABICHHYI0 Ha pEIICHHUE 3a]ad
HCCIEI0BATEIbCKOIO XapaKTepa;

IIpeameTHBIMU Ppe3yJbTaTaMH HU3yueHHd ImpeaMera «MaremaTtuka»  ABJIAIOTCA
cIeayIoIIe YMEHU: 7-H Kjaacc. AJureopa.

Hcnonvzosams TIpU pellieHN MaTEeMAaTHYECKUX 3a/1ady, WX OOOCHOBAaHUHM M TIPOBEPKE HAWICHHOTO DPEIICHHS
3HaHUE O:

- HaTypaJbHBIX, IIENIBIX, PAIIMOHATBHBIX, HPPAITMOHATBHBIX, JCHCTBUTEIIBHBIX YHUCTAX;

- CTEINEHU C HaTypaJbHBIMU NIOKA3aTENsIMU U UX CBOMCTBAX;

- OJHOWICHAX U MpaBWIaX JEHCTBUI C HUMU; MHOTOWIEHAaX U MpaBuiax JeUCTBUN C HUMH;

- Qopmynax COKpamEHHOTO YMHOXKECHHUST;

- TOXJIECTBAX; METOJIAaX JI0Ka3aTeIbCTBA TOXIECTB;

- JIMHEHHBIX YPABHEHUAX C OJHOM HEU3BECTHOM U METOAAX UX PELICHMUS;

- CHCTeMax JIByX JTUHEHHBIX YPAaBHCHHM C JBYMS HEM3BECTHBIMU U METOJIAX UX PEIICHUSI.

- Buvinonnusame qelcTBUS ¢ OJHOUICHAMHA M MHOT'OWICHAMU,

- Y3Hasams B BEIPAKEHUAX (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS U TIPUMEHSTH UX;

- packnaoviéams MHOTOWICHBI HA MHOKHUTEIIH;

- 8bINOJHAMb TOXKICCTBCHHBIC ITPEOOpA30BaHUS LEIbIX aAIreOpanIeCcKiX BhIPaKCHUH;

- 00KA3b16aMb TIPOCTEHININE TOXKISCTBA;

- HAxoO0umy YUCIO COYETAHUN U YUCIIO PA3MEIICHHN;

- pewiamb JTUHENHBIE YPABHEHHUS C OJTHOM HEU3BECTHOM;

- pewiamb CUCTEMBbI ABYX JUHEHHBIX ypaBHEHHH C ABYMsI HEM3BECTHBHIMH METOAOM IOJCTAHOBKU U
METOJIOM aIredpanvaeckoro CIOKEHUS;

- peuwiams TEKCTOBBIC 3a/1a9 C TIOMOIIBHIO JTMHEHHBIX YPaBHEHUH U CHCTEM;

- HaxoO0umuv PEIICHHUS <(CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIIOIB3YIOTCS
MaTeMaTUYECKUe CPEeICTBA;

- co30aéams TIPONYKT (Pe3ysIbTaT MPOCKTHOW NESTEIBLHOCTH), M1 U3YYCHHSI M OMHCAHHUSI KOTOPOTO
HCITOJIB3YIOTCSI MAaTEMaTHIECKUE CPEIICTRA.



7-it kaace. I'eomeTpusi

Hcnonv3zo6ams TpU pellIeHHH MaTeMaTHYeCKHX 3a/ad, WX OOOCHOBAaHMM W TPOBEPKE HAWJEHHOTO
pelIeHus: 3HaHHE O:

- OCHOBHBIX T'€OMETPHYECKHMX TOHATHSAX: TOYKA, TNpsAMasi, IIOCKOCTh, Jyd, OTPE30K, JIOMaHas,
MHOTOYTOJIbHUK;

- OIpeneIeHNnH yTiia, OMCCEKTPHCHI YTia, CMEXHBIX U BEPTUKAIBHBIX YTIIOB;

- CBOWCTBaxX CMEXHBIX U BEPTUKAJIHHBIX YTJIOB;

- ONpeAeTICHUH PAaBEHCTBA TEOMETPHUECKUX (UTYp; MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB,;

- TEOMETPUYECKUX MECTaxX TOUYeK; OMCCEKTpHCE YIila U CepelMHHOM MEPIEeHAMKYISpEe K OTPE3Ky Kak
TEOMETPHUIECKUX MECTaX TOUEK;

- OMpeIeiICHUN MapaNIeIbHBIX IPSIMBIX; TPU3HAKAX M CBOMCTBAX MapaJICIbHBIX MPSMBIX;

- aKCHMOMeE NapaIeIbHOCTH U €€ KpaTKO UCTOpUY;

- ¢dopMyne CyMMBI yTIIOB TPEYTOIbHUKA;

- ONPEIEICHUU U CBOKCTBAX CPEIHEN JIMHUY TPEYTOJIbHUKA;

- TeopeMe Daineca.

- Ilpumenamo CBOMCTBAa CMEXHBIX M BEPTUKAIBHBIX YTIIOB IPH PEUICHUN 33]1a9;

- HaxoOumbs B KOHKPETHBIX CHUTYAIUSX PaBHbIE TPEYTOIBHUKH U JOKA3bIBATh MX PaBEHCTBO;

- ycmanasnueams NapajuIeIbHOCTh NPSAMBIX U IPUMEHATh CBOMCTBA NapaslyIeNbHbBIX MPSIMBIX;

- npumeHsAmb TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA;

- UCnob308amb TEOPEMY O CpeIHEH JMHUH TPEYToIbHUKA U TeopeMy Daiteca py pelieHny 3a1ad;

- HaxoOumv PpEUICHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCHOJB3YIOTCS
MaTeMaTH4YeCKUE CPE/ICTBA;

- co30asams TMPOAYKT (pe3yNbTaT MPOEKTHOW NEATENFHOCTH), IUISl M3y4YSHHs] M OMUCAHHUS KOTOPOTO
WCTIONB3YIOTCSI MAaTEMATHIECKHE CPEICTBA.
8-if knace. Auredpa

Hcnonvzo6ams TpU pelIeHMH MaTEeMAaTHYECKHX 3alad, UX OOOCHOBAaHMM M MPOBEPKE HAHIEHHOTO
pelieHus 3HaHUE O:

- anreOpanyecKoi qpoOu; OCHOBHOM CBOMCTBE JpOOH;

- TpaBWJIaX ACUCTBUH C anreOpandecKuMH JPOOSIMU;

- CTEMeHsX C IENBIMHU ITOKa3aTesIMU U MX CBOWCTBAX;

- CTaHJapTHOM BHJIE YHUCIIA,;

- ¢yHkmuax y =kx+b, Y= X2, y= K , IX CBOWCTBAx M rpadukax;
X

- TIOHSTUH KBaJIPaTHOI'O KOPHS U apU(PMETHUECKOr0 KBaJAPATHOTO KOPHS;
- cBolicTBax apu(hMETHYECKHX KBaJ[PaTHBIX KOPHEI;

- Qyukmun Y = \/; , €€ CBOMCTBax U rpaduke;

- (opmyite I KOpHE# KBaJPaTHOTO ypaBHEHHUS;

- Teopeme BueTa jts mpUBEAEHHOTO M OOIIETO KBaAPATHOTO YPaBHEHHS;

- OCHOBHBIX METOJAX PEICHHUS IEJBIX PAIIMOHATBHBIX YPABHEHHIA: METO/IE PA3JIOKEHNST HA MHOKUTEITH
U METOJIE 3aMEHBI HEU3BECTHOM;

- METOJIe PeLIeHUs! IPOOHBIX PAIHOHATIBHBIX YPABHCHUIA,

- OCHOBHBIX METO/aX PEUICHUS CHCTEM PAIlMOHAIBHBIX YPaBHEHHA.

- Cokpawams anrebpandeckue apoodu;

- bINOHAMb APUPMETHICSCKUE ICHCTBUS € ATeOPaUUCCKUMHU JAPOOSIMH;

- UCNONb308amb CBOMCTBA CTETIEHEH ¢ TETBIMU IMOKA3aTeSIMU TIPH PEIICHUHN 3a/1aY;

- 3anuckiéams YNCIIAa B CTAHIAPTHOM BHIIE;

- GbINOIHAMb TOXKIECTBEHHbBIC TPEOOPA30BaAHUS PAIIMOHATBHBIX BHIPAKCHUIA;

o 2 k o
- cmpoumsv tpadpukn ¢yskuuid y =kx+b, Y=X", y=— u ucnons3oBaTh MX CBOHCTBAa IIpH
X

peIIeHny 3a/1a4;
- guiyucasimy apupMeTHIECKUue KBaipaTHbIe KOPHU;
- npumensamb CBOMCTBA apru(hMETHUECKHUX KBaJIPaTHBIX KOPHEH NpH pellleHUH 33/1a4;



cmpoums rpaduk GyHknun Y = \/; Y UCTIOJIH30BATh €r0 CBOWCTBA MPH PEIICHNH 3a7ad;

- pewiamb KBaJpaTHbIC YPaBHECHUS,

- npumensimb TeOpeMy Buerta mpu perieHun 3anad;

- pewiamp NETble palMOHATIBHBIC YPABHCHUSI METOIOM PA3JIOKEHHsI Ha MHOKUTEIN H METOJIOM 3aMEHBI
HEU3BECTHOI;

- pewams APOOHBIC ypaBHEHUS,

- pewiams CUCTEMbI PallMOHATILHBIX YPaBHECHHH;

- pewiams TEKCTOBBIC 3aa4H C TOMOIIBIO KBaPAaTHBIX U PALMOHAIBHBIX YPABHEHUH U X CHCTEM;

- HaxoOumv PEUICHHUS <(OKU3HEHHBIX» (KOMIIETCHTHOCTHBIX) 3aJad, B KOTOPBIX HCIIOIB3YIOTCS
MaTeMaTHYECKUE CPE/ICTBA;

- co30asamb TIPONYKT (PE3yNITAT NMPOSKTHOW AEATENBHOCTH), IJIS M3YyYCHUS M OIMCAHHS KOTOPOTO
HCTIOJIB3YIOTCSI MaTEMaTHIECKHE CPEJICTBA.
8-ii kaacc. 'eomerpus

Hcnonvzoeams TpU pELICHNH MaTeMaTHYeCKMX 3a/Jad, UX OOOCHOBAaHMM W MPOBEPKE HAaMIECHHOTO
pelleHnsl 3HaHHE O:

- ONpeAeiCHUH Mapajuiesiorpamma, pom0a, MpsSMOYToJIbHIKA, KBaJpaTa; UX CBOHCTBAX U MPU3HAKAX;

- OIpENEICHNUHN TPaIlelUH; dJIEMEHTaX TPANELUH; TEOPEME O CPETHEN TMHUH TPaIleLuH;

- OIpENEICHUN OKPY>KHOCTH, KPyTra U UX JJIEMEHTOB;

- Teopeme 00 H3MEPEHUH YTIIOB, CBA3aHHBIX C OKPYKHOCTBIO;

- OIPENEICHUH M CBOMCTBAX KAacaTENbHBIX K OKPYKHOCTH; TEOpPEME O PaBEHCTBE ABYX KacaTENbHBIX,
MIPOBEAEHHBIX U3 OJHOU TOUKH;

- OINpEJEICHUY BIIMCAaHHOW U ONMCAHHON OKPYKHOCTEH, UX CBOMCTBAX;

- ONpeAeNICHUH TPUTOHOMETPUYECKUE (DYHKIIMK OCTPOTO YIila, OCHOBHBIX COOTHOIICHUH MEXy HUMHU;

- TmpuéMax peleHus NPsIMOYTOJIBHBIX TPEYTOJbHUKOB;

- TpuroHomeTpuueckux pyHkImsax yriaos ot 0 mo 180°;

- TeopeMe KOCHHYCOB U TEOpEME CHHYCOB;

- TIpuéMax peleHus MPOU3BOIbHBIX TPEYTOIBHAKOB;

- ¢opmynax A MWIOMAAN TPEYrolbHUKA, apajuiesiorpaMma, Tpaneuuy,

- teopeme [udaropa.

- Ilpumenams TIpU3HAKU W CBOMCTBa MapajuieiorpamMma, poM0a, MPsMOYrOJbHUKA, KBajpaTa IpU
pEIIECHNY 3a/1a4;

- peuwiamb TPOCTEUIIINE 33]]a4l Ha TPAIELHIO;

- HaxoOumby TPayCHYIO MEpY YIJIOB, CB3aHHBIX C OKPY)KHOCTBIO; YCTAHABINBATH UX PABEHCTBO;

- npumeHAmb CBONCTBA KacaTeIbHBIX K OKPYKHOCTH IPH PEIICHNH 33/1a4;

- pewiamb 337a4U HA BIIMCAHHYIO U OMMCAaHHYIO OKPY>KHOCTB;

- BbINOJHAMb OCHOBHBIE TEOMETPUUECKHE MTOCTPOEHUS C TOMOIIBIO IIUPKYJISA U JINHEHKY;

- HaxoOumby 3HAYCHUS! TPUTOHOMETPUUYECKHUX (YHKLHMI OCTPOro yria uyepe3 CTOPOHBI MPSIMOYTOJIBHOTO
TPEYTOJIbHHKA;

- npumeHsmb COOTHOIIEHHS MEXJY TPUTOHOMETPHYECKMMH (YHKIHMSIMH TpU pEIICHUH 337ad; B
YaCTHOCTH, TI0 3HAUEHHIO OJTHON M3 QYHKIIMH HAXOAUTh 3HAYCHHUST BCEX OCTAJIbHBIX;

- pewiamb IPSIMOYTOJIbHBIE TPEYTOJIbHUKHY;

- ¢800umb paboOTy C TPUTOHOMETPUUSCKUMHU QyHKIMIMHU yriioB oT 0 no 180° k cilydaro oCTphIX YIJIOB;

- npumensams TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IPH PEIICHUN 33]1a4;

- pewiamb TIPOU3BOJIBHBIE TPEYTOJIbHUKH;

- HaxoOumby TIOLWAIU TPEYTOJIBLHUKOB, IapajlIeIorPaMMOB, TPATICLHIA;

- npumensms Teopemy [ludaropa npu pereHnn 3aaag;

- HaxoOumbs TMPOCTEHIITNE TEOMETPUUECKUE BEPOSITHOCTH;

- HaAx0O0umb PEIICHHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCIHOJIB3YIOTCS
MaTeMaTHYEeCKUE CPE/ICTBA;

- co30asamb MPOAYKT (Pe3yNbTaT MPOEKTHOW NEATENFHOCTH), JUISl M3Y4YEHHs] M OMUCAHHUS KOTOPOTO
UCIIOJIB3YIOTCSI MAaTEMaTHUECKUE CPEACTBA.



9-if knace. Aureopa

Hcnonvzo6amsy Tpu pelICHUH MaTeMaTU4eCKuX 3ajad, MX OOOCHOBaHUHM M MPOBEPKE HAMJEHHOTO PEILCHHUS
3HAHUE O:

- CBOWCTBAax YMCIIOBBIX HEPABCHCTB;

- METOZAAaX pEUICHHs IMHEHHBIX HEPaBEHCTB;

- CBOMCTBax KBaApaTHYHON (QPYyHKIIUH;

- METOax pPEUICHHs KBaJIPATHBIX HEPABECHCTB;

- METOJe HHTEPBAJIOB Ul PEIICHHS PallMOHAIBHBIX HEPABEHCTB;

- METOJAX PEILIEHUs CUCTEM HEPABECHCTB;

. n
- cBolicTBax u rpaduke QyHkuun Y = X 1pu HaTypalbHOM N,

- ONpEeJIeICHUHU U CBOMCTBAaX KOPHEH cTeneHu N,

- CTEMNEHSX C palMOHAIBHBIMU MOKA3aTeIsIMU U UX CBOMCTBAX;

- OINpENeJICHUA M OCHOBHBIX CBOHCTBaX apu(METHUECKOH mporpeccuu; (opMysie IUIsl HAXOXKISHUS
CYMMBEI €€ HECKOIBKHX TEPBBIX YJICHOB;

- OINpENeJICHUA W OCHOBHBIX CBONCTBaX T'€OMETPUYECKOW mIporpeccuu; (HopMmylie s HaXOXKICHUS
CyMMBI €€ HECKOJIbKUX TIEPBHIX UJICHOB;

- dopmyne UIsi CyMMBI OECKOHEYHOW TeOMETPHYECKOW MPOTPECCHH CO 3HAMEHATENIEeM, MEHBIIUM II0
MOJIYITIO €IMHHIIEI.

- Hcnonv3oeams CBOUCTBA YMCIIOBBIX HEPABEHCTB JUIsI TPeoOpa3oBaHMs HEPABEHCTB;

- 00Ka3bl6amsb TPOCTEHININE HEPABESHCTBA,

- pewamsp IIMHEHHBIE HEPABEHCTBA,

- cmpoumb TpaduK KBaIPATUIHON PYHKIIUU U UCIIOJIB30BaTh €T0 MPH PEIICHUY 33134,

- pewiamb KBaJpaTHbIE HEPABEHCTBA;

- pewambp palliOHAJIHHBIE HEPABEHCTBA METOJIOM WHTEPBAJIOB;

- pewamb CUCTEMbI HEPABEHCTB;

n
- cmpoumb Tpaduk GyHKIpK Y = X 1mpH HATYypaJIbHOM N M UCIIOJB30BaTh €r0 MIPH PELICHUH 33]1a4;

- HaxoOums KOPHU CTETICHH N;

- UCNONIb308amMb CBOMCTBA KOPHEH CTENEHU N IPH TOKAESCTBEHHBIX IPE0OPa30BaHMSIX;

- Haxo0Oumy 3HAYEHUSI CTETIEHEH C pallHOHATBHBIMHU TIOKA3aTEISIMH;

- pewiams OCHOBHBIC 33/1a4H Ha apH()PMETHUECKYIO M TEOMETPUUYECKYIO IPOrPECCH;

- HaxoOumb CyMMy OECKOHEYHOW TI€OMETPHUYECKOM MNpOrpeccMd CO 3HAaMEHATEJIEeM, MEHBIIUM IO
MOJTYJIIO €MHHULIBL;

- HaAx00umyb peIIeHUsS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCIOJb3YIOTCS
MaTeMaTH4YeCKHUE CPE/ICTBA;

- co30aéamb MPOAYKT (pe3yNbTaT MPOEKTHOW NEATENBHOCTH), JUIS M3Y4YEHHs] M OMHUCAHHUS KOTOPOTO
MCIIOJIB3YIOTCSI MaTEMaTHYECKUE CPEICTBA.

9-if knace. 'eomerpust

Hcnonv3zosams npu pELIEHNH MaTeMaTHYECKUX 3a7ad, UX OOOCHOBAaHMM W NPOBEPKE HAWIAEHHOI'O PELICHUS
3HAHUE O:

- MpHU3HaKax Moj00us TPEYTroJIbHUKOB;

- TeopeMe O MPOIOPIIUOHATBHBIX OTPE3KAX;

- CBOICTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- TIPONOPIHMOHAIBHBIX OTPE3KAX B MPSIMOYTOJIBHOM TPEYTOJILHUKE;

- TPOTOPIMOHAIBHBIX OTPE3KaX B KPYTE;

- Teopeme 00 OTHOLICHHH IUIOLIaeil M0JOOHBIX MHOTOYTOJIbHUKOB;

- CBOWCTBax MpaBWIBHBIX MHOTOYTOJIBHUKOB; CBA3H MEXAY CTOPOHOW MPABHJIBHOIO MHOTOYTOJIbHHKA
Y pagiycaM¥ BIIMCAaHHOTO W ONMCAHHOTO KPYTOB;

- ONpeeNICHUH JUTUHBI OKPYXKHOCTHU U (hopMyIie JJisi €€ BBIYHCIICHUS;

- (opmyIie mIoma I MpaBUIbHOTO MHOTOYTOJIbHUKA,;

- ONpejeNeHUH TUIONIAIN Kpyra U popmylie sl e€ BIYUCIeHUs; popMyIie I BEIYUCIICHUS TUTOMIa e
yacTel Kpyra;

- TpaBUJI€ HAXOXKJEHHUS CYMMBI M Pa3HOCTH BEKTOPOB, NPOU3BENEHUS BEKTOpa Ha CKallsp; CBOMCTBA
3THUX OIlepaluii;



- OIpeneseHnH KOOPAMHAT BEKTOpA M METO/IaX UX HAXOXKICHUS;
- IpaBUJIC BBIIOJHCHHI OMepalyii HaJ BEKTOpaMU B KOOPIUHATHON Gopme;
- OIpEAeICHUH CKAISPHOTO MPOU3BEICHUS BEKTOPOB U (hOPMYJIE JITISl €TO HAXOXKICHUS;
- CBSI3U MEX]y KOOPJMHATAMH BEKTOPOB M KOOPAMHATAMH TOUCK;
- BEKTOPHBIM U KOOPAWHATHBIM METO/IaX PEIICHUS TeOMETPHUIECKHX 3a/1a4.
(hopmynax 00pEMa OCHOBHBIX MTPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (DUTYD: Tapauienenumena, Kyoa,
napa, MWINHPA, KOHyca.

- Ilpumename pU3HAKY MOAO0OUS TPEYTOIBHUKOB TIPY PENICHAN 3a71ad;

- pewams TIPOCTEUIIIHE 3a[]a9X Ha MMPOTIOPIIHOHATFHBIE OTPE3KH;

- pewamb MPOCTEUIIIHNE 33]]a4X Ha MPABUIBHBIC MHOTOYTOJIbHHUKH;

- HaxoOumy AMHY OKPYKHOCTH, TUIOIIA/b KPyTa U €ro yacreii;

- BbINOJHAMb OTIEPAIIUH HAJl BEKTOPAMH B TEOMETPHUIECKON M KOOPAMHATHOH hopme;

- HAxoOumv CKAISAPHOC IMPOU3BEICHUE BEKTOPOB M MPUMEHATH €ro IS HAXOXKICHUS Pa3INYHBIX
TCOMETPHUYCSCKUX BEIIHYHNH;

- peuwiams TEOMETPUYECKHE 337a91 BEKTOPHBIM U KOOPIUHATHBIM METO/IOM;

- npumeHsAms TEOMETPHUECKUE MPEOOPa30BaHMUS TUIOCKOCTH TIPH PEIICHHH T€OMETPUIECKHX 33/1a4;

- HaxoOums 00bEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX TEOMETPHUYCSCKUX (PUTYp: Mapajuielienuneaa, Kyoa,
mrapa, DAINHIPA, KOHyCa;

- HaxoOumv PpEIIeHuA <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCHOIB3YIOTCS
MaTeMaTHYeCKHEe CPE/ICTBA;

- co30agams TMPOAYKT (pe3ynbTaT MPOEKTHOW AEATEILHOCTH), JUISl M3YYEHHSI M OMHCAHHS KOTOPOTO
WCTIONB3YIOTCSI MAaTEMATHIECKUE CPEICTBA.



Pecynamuenvie YY/I.

7-9-it knaccol

— CaMOCTOSITEITLHO 0OHApY’CU8AMb W YOpMYIUPO8amsb TIPOOIIEMY B KIIACCHON U MHIUBHUIYaIbHON yaeOHOH
JIeSITeIIbHOCTH;

— 6bl0BUcamMb BEPCHHM PEIICHUS MPOOJIEMbI, OCO3HABaTh KOHEYHBIN pE3yJIbTaT, BBIOMPATH CPEICTBA
JOCTIDKEHHS 1SN U3 TIPETIOKEHHBIX MM X UCKATh CAMOCTOSITENBHO;

— cocmagname (MHINBAAYAIBHO WU B TPYIIIE) IJIaH PEIIeHHs MPOOIeMbl (BBITIOIHEHUS TIPOEKTA);

— no0bupamsb K KaxI0U ipodieme (3aaue) aJIeKBaTHYIO el TECOPSTUYCCKYI0 MOJICTb;

— paboTasi 10 MPEUIOKEHHOMY WM CaMOCTOSTENILHO COCTAaBICHHOMY IUIaHy, UCHOIb308amMb HAPSIy C
OCHOBHBIMH U JIOTIOTHHUTEIILHBIE CPENICTBA (CIIPaBOYHAS TUTEPATYPa, CIOKHBIE TPHOOPHI, KOMIIBIOTED);

— NIAHUPOBamMb CBOIO MHAWBUAYAIBHYIO 00pa30BaTENIbHYIO TPASKTOPHIO;

— pabomamv TO CaMOCTOATEIBHO COCTaBJICHHOMY IUIaHY, CBEPSASCh C HUM M C IEIbIO JACSITEIHLHOCTH,
WCTIPABIIsisl OMTMOKH, UCTIONB3Ys CAMOCTOSITENFHO MTOI00OpaHHbIE CpeicTBa (B TOM drciie u IHTepHeT);

— CBOOOJHO nOAb306aMbCsi BHIPAOOTAHHBIMH KPUTEPHUSIMH OICHKA W CAMOOICHKH, WCXOJAS W3 IENH U
HUMEIOIIUXCS KPUTEPHUEB, pasnyast pe3yibTaT U CIIOCOObI IeHCTBHIA;

— B X0JIe TPEJICTABJICHUS MPOEKTA 0a6amb OYeHK)y ero pe3ybTaTaMm;

— CaMOCTOSITENIBHO 0CO3HA6aAMb TIPUUUHBI CBOETO yCIeXa WM HEeyclexa M HaXOJHWTh CIOCOOBI BBIXOJA U3
CUTYaIluU HEeyCIexa;

— yMemb OyeHums CTEeTeHb YCIECIIHOCTH CBOSH WHANBUAYaIbHON 00pa30BaTeNbHOM NesITEIbHOCTH;

— oasamb OYeHKY CBOUM JIMYHOCTHBIM KadyecTBaM W YepTaM XxapakTepa («KaKOB s»), ONPEIeNiTh
HAIMPaBJICHHUSI CBOETO Pa3BUTHA («KAKUM I XOUY CTaTh», «4TO MHE JJIS 3TOTO HaJI0 CAEIATh).

Cpeocmeom gopmuposanus peryasTUBHBIX Y Y]] cioyXaT TEXHOJIOTHsSl MPOOJIEeMHOro AMAnora Ha 3Tare
M3y4YeHHs] HOBOTO MaTepHaia U TEXHOJIOTHs OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHHUH (YUE€OHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

7-9-it knaccol

— AHATUBUPOBAMb, CPABHUBAMD, Kaccuduyuposams u 06006wams GaKkThl U SBICHUS;

— ocywjecmenams CpaBHEHUE, CEPHALMIO W KIACCH(UKAIMIO, CAMOCTOATENBHO BBIOMpas OCHOBAHUS W
KPUTEPHH JJIs1 YKa3aHHBIX JIOTHUYECKHUX OTIEPAIHiA; CTPOUTH KIACCU(PHUKAIUIO MTYTEM TUXOTOMUYESCKOTO JICIICHHUS
(Ha OoCHOBe OTpHIIAHNSA);

— cmpoumb JIOTUMECKH OOOCHOBAHHOE pAaCCyXKIEHHE, BKIIOYAMOIIEE YCTAHOBICHUE MMPUIHHHO-
CJIC/ICTBEHHBIX CBSI3Eil;

— co30asamp MaTEMAaTHUECKIE MOJICITH;

— COCTaBJIATh TE3UCHI, Ppa3NIMUHBIC BHIbl IUIAHOB (MPOCTBIX, CIOXKHBIX W T.N.). [IpeoOpa3oBbIBATH
WHQOPMAIUIO U3 OJTHOTO BHJIA B IPYroi (TabIUILy B TEKCT, AUATPaAMMY U TIp.);

— GbIYUMBIEANTH BCE YPOBHU TEKCTOBOW HHPOPMAIHH.

— ymemsb onpedensimb BO3MOXHbIE HCTOYHUKH HEOOXOIUMBIX CBEJCHHUI, MPOU3BOIUTH MOUCK UH(DOPMAIIHH,
aHAJIM3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.

— TMOHMMAs TIO3UIMIO JPYroro YeNOoBeKa, paziuiams B €ro peud: MHEHHE (TOUYKY 3pPEHHs), JOKA3aTeILCTBO
(aprymeHTBI), (aKkThl, TUIOTE3bI, AKCHUOMBI, TEOPHH. JIJIT STOr0 CaMOCTOSATEIHLHO HCIOJB30BaTh Pa3HYHbIC
BUJIbI YTCHUS (M3y4arollee, IPOCMOTPOBOE, 03HAKOMHUTEIILHOE, TOUCKOBOE), IIPUEMBI CITyIIAHUSL.

— camMoMy c030a6éamb WCTOYHUKW WH(OPMAIMKM PAa3HOTO THIA W ISl Pa3HBIX ayJAUTOPHH, COOII0AATh
UHQOPMAIMOHHYIO TUTHEHY M TIPaBWia HHOOPMAIIMOHHOW 0€30MacHOCTH;

— yMemb UCNOIb306amb KOMIBIOTEPHbIE M KOMMYHHKAI[HOHHBIC TEXHOJOTHH KaK HHCTPYMEHT IS
JOCTH)KEHHsI CBOMX IieJieil. YMeTh BbIOMpaTh aJeKBAaTHBIC 3aJade HMHCTPYMEHTAIbHBIC IPOrPAMMHO-
armapaTHbIC CPEACTBA U CEPBUCHL.

Cpeocmeom ¢popmuposanus mo3HaBaTeNbHBIX YVYJ| ciykaT y4eOHBI MaTepual M TpeXIe BCETO
NPOJIyKTHBHBIC 331aHUS YIeOHUKA, TTO3BOJISOIINE MTPOJIBUTATHLCS 110 BCEM IIECTH JIMHUSM Pa3BUTHS.
1-s1 JIP — Mcnonb30BaHne MaTeMaTUUYECKUX 3HAHUNA AJIS1 pEIICHHS Pa3JInUHbIX MaTeMaTHUYECKUX 3a1a4 U OLIEHKU
IIOJIYYEHHBIX PE3YyJIbTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHUH 110 UCTIOJIb30BAHHMIO JI0KA3aTeIbHON MaTeMaTHUECKON pedu.



3-s JIP — CoBOKYIIHOCTh YMEHHUH 110 paboTe ¢ nHpOpManuel, B TOM YHCIIE U C Pa3IMYHBIMU MaTeMaTHIeCKUMU
TEKCTaMH.

4-51 JIP — YMeHHS HCTIONIB30BaTh MATEMATHYECKUE CPEACTBA JIUISl U3yUSHUS M OIMCAHUS PeabHBIX IMPOIIECCOB H
SIBIICHU .

5-s1 JIP — He3aBUCHUMOCTD 1 KpUTHIHOCTE MBIIIIIICHUS.

6-s1 JIP — BoJist 1 HACTOWYHMBOCTh B IOCTH)KCHUH TIEITH.

Kommynuxamuenvte YY/I: 7-9-it knaccot

— CaMOCTOSITENIFHO Op2aHu308vl6amy YIeOHOE B3aMMOJEWCTBHE B Tpymme (Ompenenars oOIue Iei,
JIOTOBApUBATKLCS IPYT C APYTOM U T.1I.);

— OTCTauBas CBOIO TOUKY 3PCHUS, NPU0OUmMs apeymenmyl, IOATBEPKIas UX (hakTamu;

— B INCKYCCHUH yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HAGAMb OIINOOYHOCTh CBOETO
MHEHHUSI (€CJIM OHO TAKOBO) U KOPPEKTHUPOBAThH €T0;

— TIOHMMAasi TO3WIMIO [PYTOro, pa3iuyams B €r0 peddu: MHeHHe (TOYKy 3pEeHHs), M0Ka3aTelbCTBO
(aprymenTsI), (paKThI; TUTIOTE3BI, aKCHOMBI, TEOPHU;

— YMemb B3TJITHYTh Ha CUTYAIUIO C HHOW TIO3HUIIUU M 00208ApUEAMbCS C TOABMH WHBIX TO3UIIUH.

Cpedcmeom  ¢popmuposarus KOMMYHHKATHBHBIX Y Y]l cily)kaT TEXHONOTHS MPOOJIEMHOTO Auajora
(moOy»)aaromuii ¥ TOABOIAIINIA UAJIOT) U OpraHu3aus padoThl B MaJbIX TPYIINaX, TAKKE HCIOIH30BAHNE Ha
YpOKax 3JICMEHTOB TEXHOJIOTMU IIPOAYKTHBHOTO YTCHUSI.

5. Conep:xanue 0CHOBHOTO 00pa30BaHHs MO0 MaTeMaTHKe.

B ocHoBe cozpepkaHus 0Oy4eHUs] MaTeMaTHKE JIGKHUT OBJIAJCHUE YYAIIUMHUCS CIEAYIOIIUMH BUAaMHU
KOMIIETEHLIU: MpeIMeTHOH, KOMMYHMKATHBHOM, OPraHU3alMOHHOI 1 001eKyIbTYpPHOIi. B cooTBeTCTBUM
C 3TMMHU BHJAaM{ KOMIIETEHIMH HaMH BBIJICJICHBI IJIABHBIE COIEPIKATENbHO-LENIEBbIC HANPABICHUS (JIMHHUMN)
pa3sBUTHSA yyaluxcs cpeAcTBamMu npeamMera «MaremaTtukay.

IIpenmernass kommereHuusi. [log mNpeaMETHOW KOMIIETEHIMENW TIOHMMAETCS OCBEIOMIIEHHOCTh
IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTeMAaTHUECKHX IPEICTABICHUH W OBJIAaJCHHE HMH HEOO0XOIUMBIMU
OpeaMETHBIMI yMEHUsIMH. DOpMHUPYIOTCS CledyloUnme o0pa3ymoliie 3Ty KOMIIETEHLIHIO NPEACTaBJICHUS: O
MAaTE€MaTU4YECKOM SI3bIKE KAK CPEJICTBE BBIPAKEHUS MAaTEMaTUYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEH WU T.A.; O
MaTEMaTHYECKOM MOJECIMPOBAHUMA KaK OJHOM U3 BaXKHBIX METOJNOB Mo3HaHUsA wmupa. Dopmupyrorcs
crenyromuye oOpasyrolye 3Ty KOMIETEHIMIO YMEHHs: CO3/aBaTh HPOCTEHIINE MaTeMaTHYecKHe MOJEINH,
paboTaTs ¢ HUMH U HHTEPIIPETUPOBATH TIOIYUYEHHBIE Pe3YIIbTaThl; IPUOOPETATh M CUCTEMATH3UPOBAThH 3HAHUS O
crioco0ax pelleHns MaTeMaTHYecKuX 3ajad, a TAKKe MPUMEHSTh 3TH 3HAHUS U YMEHHS JIJISl PEIICHHUs] MHOTHX
JKU3HEHHBIX 3a/1a4.

KommynnkaTtuBHasi kommneTreHumsi. Iloq  KOMMYHHMKAaTHBHOM  KOMIETEHLMEH  MOHMMAaeTCs
c(OpPMHUPOBAHHOCTh YMEHHS SICHO M YETKO M3JIaraTh CBOM MBICIH, CTPOUTH apryMEHTUPOBAHHBIE pacCyKIAeHUs,
BECTH JAUAJIOT, BOCIIPHHUMAsI TOYKY 3PEHHsI COOEcCeIHHKAa M B TO >K€ BpeMs HOABEpras €€ KPUTHUYECKOMY
aHanM3y, OTCTaWBaTh (IIPU HEOOXOOMUMOCTH) CBOIO TOYKY 3PEHHS, BBICTpauBas CUCTEMY apryMEHTAaLlUH.
DopmupyroTcs 00pa3yronye 3Ty KOMIETSHIIMI0 YMEHHS, a TAK)Ke YMEHHS M3BIIeKaTh HH(OPMAIIMIO U3 Pa3HOTO
poJia UCTOYHHUKOB, NMPeoOpa3oBbIBas €€ MpH HEOOXOAMMOCTH B ApYyrue (opMbl (TEKCThI, TAOIULBI, CXEMBI U
T.J.).

OpranmszanuonHass  kommereHunus. [log  opraHuM3anMOHHOM  KOMIIETEHIMENW  MOHHMAeTCs
c(OpPMHUPOBAHHOCTh YMEHHS CaMOCTOSATENLHO HAaXOAWTh W TPHCBaWBaTh HEOOXOAMMBIC YYalIUMCS HOBBIC
3HaHus. POpMHPYIOTCS cieayroume o0pa3yrolue 3Ty KOMIIETCHIHIO YMEHHs: CaMOCTOATENIBHO CTaBHTh
yueOHyI0 3ajauy (1enb), pa3duBaTh €€ Ha COCTAaBHBIE YAcTH, HA KOTOPHIX OyJET OCHOBBIBATHCS Mpoliecc e
PpelIeH s, aHATM3UPOBATh PE3YJIBTAT JISHCTBUS, BBISBIATH JIOMYIEHHBIE OITMOKH 1 HETOYHOCTH, HCIIPABIIATH HX
Y TIPEJICTABIATH MOTYUYECHHBIN pe3ysbTaT B (hopMe, JIerKo AOCTYIHOM AJIsi BOCHPHUSTHS APYTHX JIIOACH.

OO0mekyabTypHasi  kommnereHumusi. [lon  oOWEKyJIbTYypHOH  KOMIETEHUMEH  HOHHUMAETCS
OCBEIOMJIEHHOCTh IIKOJIFHUKOB O MaTeMaTHKE KakK 3JIEeMEHTE OOIEdesIOBEYECKOW KyIbTYpHl, €€ MecTe B
CHUCTEME IPYIUX HayK, & TAK)Ke €€ POJM B Pa3BUTHHU INPEJCTABICHUI YEJIOBEUYECTBA O LEJIOCTHON KapTUHE MUPA.
DopmMupyIOTCA ClleAyIore 00pa3yoLIfe 3Ty KOMIETEHIIMIO MTPEACTaBICHHUS: 00 YPOBHE Pa3BUTHsI MATEMAaTHKH
Ha pa3HbIX MCTOPUYECKUX I3TAlax; O BBICOKOM IPAKTUYECKOM 3HAYMMOCTHM MATEMAaTUKU C TOYKHU 3PEHHUS
CO3JaHUsl U PA3BUTUS MaTEPUAIIBHON KyJbTYphl YEJIOBEUECTBA, a4 TAKXKE O BaKHOM pOJIM MATEMATHKHU C TOYKHU
3peHHs POPMUPOBAHUN TAKMX BaKHEHIIMX YEPT JIMYHOCTH, KAK HE3aBUCHUMOCTb U KPUTHYHOCTH MBIIIJICHUS,
BOJIA M HACTOMYMBOCTH B JOCTHMKEHHUH LIENU U JIP.



AJITEBPA (215 4)

AJjredpanveckue BbIpakeHUsl. DyKBeHHBIE BBIpOKCHHS (BBIpXEHUS C TepeMeHHbIMH). UYmncnoBoe
3Ha4YeHHue OYKBEHHOTO BbIpaxkeHHUs. JlomycTHMble 3HaueHHs TepeMeHHbIX. [logcTaHoBKa BBIpAKEHUI BMECTO
nepeMeHHBIX. [IpeobpazoBaHme OYKBEHHBIX BBIPAKEHHH Ha OCHOBE CBOWCTB apu()METHUECKHUX IeHCTBHU.
PaBencTBO OykBeHHBIX BhIpakeHUH. ToxmecTBo. CTemneHb ¢ HaTypaJIbHBIM [TOKa3aTeleM u ee cBoicTBa. OmHO-
qJIeHbl 1 MHOrowIeHbl. CTeneHp MHorowieHa. CioXeHue, BBIYMTaHNWEe, YMHO)KEHHE MHOTO4JIeHOB. DOopMyIibl
COKPAIICHHOTO YMHOXCHMS: KBagpaT CyMMBI M KBaapaT pa3HocTH. @opMyna pa3HOCTH KBaApaToOB.
[IpeoOpa3oBaHue 1EIOr0 BEIPaKEHHSI B MHOTOWICH. Pa3inokeHue MHOIMOWICHOB HA MHOXKHUTEIW. MHOIOWIEHBI C
onHoil mepemenHoil. Kopenb MHorounena. KBajpaTHbIN TpexuieH; pa3noKeHHe KBaJIpaTHOTO TpeXwieHa Ha
MHOXHTeNU. Anredpanueckas OpoOb. OCHOBHOE CBOWCTBO anreOpandeckoit apoOu. CrokeHue, BHIYHUTAHUE,
YMHOXEHHE, JeTIeHre anredpandeckux apooeil. CTeneHs ¢ 1ebIM MOKa3aTeIeM U ee CBOICTBA.

PanmonansHble BEIpaKeHUS U X IpeoOpa3oBanus. Jloka3aTeIbCTBO TOKAECTB.
KsagpaTtaeie kopHu. CBoiicTBa apu()METHYECKUX KBAJAPATHBIX KOPHEW W MX MPHMEHEHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAKEHUI U BEIYHCIICHHSAM.

YpaBHenus. YpaBHeHHe ¢ omHON mnepeMeHHOW. Kopens ypaBHeHus. CBOICTBA UYMCIIOBBIX PaBEHCTB.
PaBHOCWIIBHOCTD YpaBHEHUI.

Jluneitnoe ypaBHeHme. KBangpatHoe ypaBHeHHe: GopMyrna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pewienne ypaBHeHM, CBOAAIIMXCS K JIMHEWHBIM M KBaApaTHbIM. [Ipumepbl pelieHus ypaBHEHUH TpeTbed U
YEeTBEPTOU CTENEHU. Pemenue qpoOHO-palioHaIbHBIX YPaBHEHHI.

VYpaBHeHue c JOByMsI NepeMeHHBIMU. JIuHeiHoe ypaBHEHHE C ABYMsS NEPEMEHHBIMH, NPUMEPHI PELICHUS
YpaBHEHUH B LIEBIX YUCIIAX.

Cucrema ypaBHEHHUH ¢ ByMs iepeMeHHbIMU. PaBHOCHIIBHOCTD cucTeM. CHCTEMBI ABYX JIMHEMHBIX ypaBHEHUI ¢
JIByMsI TIEPEMEHHBIMU; pELIeHHE MOJCTAaHOBKOM M ciiokeHueM. [Ipumepsl peleHus CUCTeM HeIHHEHHBIX
ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU. Pellienne TeKCTOBBIX 3a/1a4 alIre0pandecKuM CocoOoM.

JlexapTOBBl KOOpAMHATHI Ha IJIOCKOCTH. I'paduueckasi MHTEpIpeTalysi YpaBHEHHS C JIBYMs [E€PEMEHHBIMU.
I'paduk nuHEHHOTO YypaBHEHHS C JABYMsS TICPEMCHHBIMH; YIJIOBOW KOX(PQHUIMEHT TMpPIMOI; YCIOBHUE
napayieNbHOCTH NPSAMBIX. [ paduki MpocTeHIIMX HETMHEHHBIX YpaBHEHMi: mapaboia, rumepbona, OKpyx-
HocTbh. I'paduueckas uHTEpIIpEeTALMS CHCTEM YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.

HepaBencrBa. YucioBble HepaBeHCTBA W MX CBOWCTBA. HepaBeHCTBO C OOHOW IIEPEMEHHOM.
PaBHOCHIEHOCTE HepaBeHCTB. JIMHEiiHBIE HEpaBEHCTBA C OJHOM mepeMeHHO. KBaapaTHble HepaBeHCTBA.
CucteMbl HEPABEHCTB C OJHOM MEPEMEHHOM.

OYHKIWU (64 1)

OcHoBHBbIe MOHATHSA. 3aBUCHMOCTH MEXIy BennunHamu. [IpencraBieHue 3aBucuMocted GpopMynamH.
[lonsarue ¢pynkunu. O0JacTh ONpeAeTICHUs U MHOXKECTBO 3HadeHUH (QyHKIMU. CriocoObl 3agaHus GYHKIUH.
I'padux Gpynkuu. CBoiicTBa QyHKIMHA, X oToOpaxeHue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH,
OTpaKaIOIUX peabHbIE MPOIIECCHI.

YucaoBsle ¢ynkuuu. ODyHKIWHM, ONHCHIBAIONIME MPSIMYId H OOpaTHYI MPONOPIHOHATIBHEIC
3aBUCUMOCTH, MX Tpaduku u cBoiictBa. Jluneitnas ¢ynkuus, ee rpaduk u cpoicrBa. Kaapatnunas
¢dyHKnus, ee rpaduk u cBoiicTBa. CTerneHHble PYHKIMH C HATYPaIbHBIMU MTOKA3aTeNsIMU 2 U 3, UX rpaduKu 1
cBoiictBa. ['paduku pyHKimit y =\x, y = 3Vx, y = [x|.

YucnoBble  mocjaeqoBaTeibHOCTH.  [loHATHE — 4YHMCIOBOM  MOCIENOBATENBHOCTH. 3amaHue
N0CJIE0BATEILHOCTH PEKYPPEHTHOH hopmyoit u ¢popMyIioit N-ro ujieHa.

Apudmernyeckas W reomerpuueckas mporpeccur. DopMmynsl N-ro  uwieHa apu@METHYeCKOH H
FeOMETPUUYECKON IPOrpeccHil, CyMMBbl IEpBBIX I 4WIEHOB. 300pakeHue 4iIeHOB apuMETHUECKOH U
TEOMETPUUYECKON MPOrpeccCHil TOUKAMH KOOPJAWHATHOM IUIOCKOCTU. JIMHEHHBIA U 3KCIIOHEHIIMAIBbHBIA POCT.
CrnoxHble TPOLEHTHI.

BEPOATHOCTDBb U CTATUCTHUKA (27)

OnucarenbHas cTaTucTHKA. [IpencTaBnenre 1aHHBIX B BUAE TAOIUI, quarpamm, rpadpukos. CiydaiiHas
M3MEHYMBOCTb. CTaTHCTHUECKUE XapakTEPHUCTUKU HaOOpa JaHHBIX: CpelHee aphu(MeTHdecKoe, MeIuaHa,
HauOoJbllIee U HAMMEHbIIEE 3HaUeHHs, pa3Max. [IpencraBneHne 0 BEIOOPOYHOM HCCIIEIOBAHUH.

CayuaiiHple cOOBITHS M BEPOATHOCTL. [[oHATHE O CiTydaifHOM OMBITE M CIy4ailHOM coObITnn. YactoTta
CIy4aiiHOTO cOOBITHA. CTaTUCTHYECKUN TMOAXO/T K TMOHATHIO BEPOSITHOCTH. BEPOSTHOCTH TPOTHBOIIOIOKHBIX
coObiThii. JlocTOBEpHBIE U HEBO3MOXHBIE COObITHSA. PaBHOBO3MOXHOCTH coObiTui. Kitaccuueckoe
ompejiesieHre BeposiTHOcTH. KomOmHaTopuka. PemeHne KOMOMHATOPHBIX 3a/lad MepeOOpoM BapHaHTOB.
Komb6unaroproe npasuino ymHoxenus. [lepectaHoBku u akTopuran.




T'EOMETPHSA (1804)

Harasignas reomerpus. Harnmsgaeie npencraBieHns o QUrypax Ha IDIOCKOCTH: TIPSIMast, OTPE30K, JIyd,
Yroji, JOMaHas, MHOIOYIOJIbHHK, OKPY>KHOCTb, Kpyr. UYUeThIpeXyrojbHUK, NPSIMOYTrOJbHUK, KBaJpar.
TpeyroiabHUK, BB TPEYronbHUKOB. [IpaBruibHEIe MHOTOYTONBHUKH. M300paxkeHne reoMeTpuIecKux Guryp.
B3aumnoe pacrnonoxeHue IByX NPSMBIX, IBYX OKPYKHOCTEH, IPSIMON U OKPYKHOCTH.

[nuna otpeska, nomanoi. Ilepumerp MHOroyronbHuKa. ENUHULBI H3MEpEHUs JUIHHbL. 3MepeHne JUIHbI
0Tpe3Ka, MOCTPOEHUE OTpe3Ka 3aJaHHON JJINHBI.

Bune! yrios. I'panycnast Mepa yria. i3MepeHne U NOCTpOEHHE YTIIOB C IOMOIIBIO TPaHCIOPTHPA.

[onstne mnomanu (GUTypsr; eMUHUIBI W3MEpeHws Iwiomann. [lnomans MpsSMOYTroNbHWKA W IUTOMIAAb
kBanpara. [[pubmmxernoe n3mMepeHue miommanei Guryp Ha kierdaroit Oymare. PapHoBennkme Gpuryps.

Harnsinaele mpeactaBieHuss 0 MPOCTPaHCTBEHHBIX (QUrypax: KyO, mapajuiesienunes, mpu3Ma, nupaMuia,
map, cdepa, KOHyC, THIHHIP. M300paxenne mpocTpaHcTBeHHBIX Guryp. [Ipumepsl cedenunii. MHOTOTpaHHHKL.
IIpaBunbHbIE MHOrOrpaHHUKU. [IprMephl pa3BepTOK MHOIOIPAHHUKOB, IMJIMHAPA U KOHYCA.

[Nonstue o6bema; equHMIB 00beMa. O0bEM MPSAMOYTOJILHOTO Mapauieenunea, Kyoa.

[lonstne o paBeHctBe ¢Quryp. LleHTpanbHas, oceBas W 3epKaibHas cuMMeTpuu. H3o0paxeHnne
CHMMETPHYHBIX (DUTYD.

I'eomerpuueckue ¢urypsl. IIpsveie u yrael. Touka, npsMas, miockoctb. OTpe3ok, Jyd. Yrou. Bumsel
yIJIOB. BepTuKanbHble U CMEXHBbIE yIilbl. buccekrpuca yria.

[TapannensHble U nepecekaromuecs npsmole. [lepnenauKynspHele npsiMelie. TeopeMbl 0 NapaIEIbHOCTH U
NEPHEHANKYIAPHOCTH NpsAMbIX. llepneHaukynsp U HakiIoOHHas K npsMoil. CepeluHHBbIA NEpIEHIUKYISP K
OTpE3KY.

I'eomeTpryeckoe Mecto Touek. CBOKWCTBA OUCCEKTPHUCH yTia U CEPETUHHOTO TEPIEHANKYISIPA K OTPE3KY.

Tpeyronpauk. BeicoTa, MennaHa, OHCCEKTpHCa, CpeIHsSS JHHHUS TpPEYTrOJbHWKA. PaBHOOenpeHHbIE H
PaBHOCTOPOHHHKE TPEYTOJILHUKH; CBOIMCTBA M NMIPU3HAKU paBHOOEIPEHHOTO TpeyroibHuKa. [Ipr3Haku paBeHCTBa
TpeyroinbHUKOB. HepaBeHcTBO TpeyroibHUKa. COOTHOIIEHHS MEXAY CTOPOHAMHM M yIiaMH TpeyrojbHHKA.
CymMma yrioB TpeyronbHHKAa. BHemHme yriel TpeyronbHuka. Teopema aneca. [lomoOne TpeyroabHHKOB.
[Mpusnaku nmomobusi TpeyronbHUKOB. Teopema [Tudaropa. CuHyc, KOCHHYC, TAHTEHC, KOTAHT'€HC OCTPOTO yIiia
NpSIMOYTOJIBHOTO TpeyroidbHUKa U yrinoB oT 0 go 180° mnpuBeseHue Kk ocTpoMmy yriay. Pemienue
MPSIMOYTOJIbHBIX TPEYTroNbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECCTBO. DOpMYJbl, CBS3BIBAIOIINE
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJJHOTO U TOT0 K€ yria. PelleHne TpeyroibHUKOB: TEOpEMa KOCUHYCOB U
TeopeMa CUHYCOB. 3aMevaTeIbHbIE TOUKH TPEYTOJIbHUKA.

YersipexyronbHauk. [lapamienorpamm, ero cBoiicTBa W mnpusHaku. [IpsMoyroinsHHK, KBajapar, pomMO, WX
CBOMCTBa W IpU3HAKU. Tpaneuust, CpeaHss JUHUS TPATCLUH.

MHuoroyronbHUK. BeImykiibie MHOTOyroinbHUKH. CymMMa yIIoB BBIMYKIOTO MHOTOYTOJbHHKA. [IpaBuiibHbIE

MHOTOYTOJIbHUKH.
OxpyxHocTh U Kpyr. Ilyra, xopna. CekTop, cerMeHT. LleHTpanbHbI yroiy, BIMCAHHBIM Yroj; BEIWYHHA
BIIMCAHHOIO yria. B3zauMHOe pacmnonoxxeHue NpsiMOM M OKpPYKHOCTH, ABYX OKpyxkHocTed. KacarenbHas u
CeKyIas K OKpY»KHOCTH, UX CBOICTBa. BrimcanHble 1 onMcaHHble MHOTOYTOJIBHUKH. OKpPY>KHOCTb, BIUCAHHAS
B TPEYrOJbHUK, U OKPY>KHOCTh, OIKCAaHHAsA OKOJIO TPEyrojbHUKA. BNHCaHHBIE U ONUCAHHBIE OKPY>XHOCTHU
MPaBUILHOTO MHOTOYTOJIbHUKA.

I'eomerpuyeckne npeoOpazoBanusi. [loHstne o paBeHcTBe (uryp. IloHsATHE O HBMKEHWUH: OceBas H
[EHTpaJIbHAsl CAMMETPHUH, TTapaJUIeIbHBIN epeHoCc, TOBOpoT. [loHaTue o monoouu GUryp ¥ rOMOTETHH.

Pemienue 3a1a4 Ha BRIYUCIICHHE, JOKA3aTENbCTBO U NOCTPOCHUE C MCMOIB30BAHUEM CBOMCTB M3YUEHHBIX
Guryp.

N3MepeHue reomeTpuyecknx BeJu4uH. /[nuHa orpeska. PaccTtosinue ot Touku Ao npsimoil. PacctosiHue
MEXY MapalljeIbHbIMU IPSIMBIMH.

[lepumeTp MHOTOYTrOJIbHHKA.

JliHa OKpPY>KHOCTH, YMCIIO 7, IJINHA JYTH OKPYXHOCTH.

I'pagycnas mepa yria, COOTBETCTBHE MEXAY BEJIMYMHOM LEHTPAIBHOTO yIia W AJWHOW AyTH
OKPYKHOCTH.

[onste miomaau Miockux ¢uryp. PaBHOcocTaBieHHble W paBHoBenukue Gurypsl. Ilinomans
npsiMoyroipHUKa. [lmomaayn mapamienorpaMma, TpeyrojbHHKA M Tpameuuud. llmomaas MHOTOYTOJIbHHKA.
[Inomwanp kpyra u miuomaab cekropa. COOTHOLIEHHE MEXAY IUIOMAASIMUA TOA0OHBIX puryp.

Pemenue 3anay Ha BBIYHMCIICHUE U JOKA3aTEILCTBO C UCIIOIB30BAHUEM U3YyUEHHBIX (POPMYIL.




Koopaunartel. YpaBHenue mnpsamoil. KoopauHaTel cepeauHbl oTpe3ka. DopMmyia pacCTOSHUS MEXIY
JIBYMsI TOUKaMH TUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekropsnl. [lnuHa (Moxynb) BekTopa. PaBeHcTBO BekTopoB. KommmHeapnblie BekTopbl. KoopauHaTh
BEKTOpa. YMHOXKEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, Pa3jI0KEHUE BEKTOPA MO JIBYM HEKOJUITMHEAPHBIM
BekTopaM. CKansipHOe MPON3BEIEHNE BEKTOPOB.

JIOIT'NKA U MHOKECTBA (10 )

TeopeTHKO-MHOKeCTBEHHbIE MOHATHA. MHOXECTBO, D3JIEMEHT MHOXKECTBAa. 3aJaHWe MHOXKECTB
MIEPEYNCIIEHUEM JJIEMEHTOB, XapaKTEPUCTUYECKHMM CBOWCTBOM. CTaHmapTHBIE OOO3HAYEHHSI YHCIOBBIX
MHOkecTB. [lycroe MHOXecTBO M ero obosHaueHue. IlomMHOXkecTBo. OOBeIMHEHHWE W TEpECcEUCHHUE
MHO>KECTB.

Wnmoctpanys OTHOIIEHWH MEKIy MHOXXECTBAMH C TIOMOIIBIO AuarpaMm Diiepa — BeHHa.

JaemeHThl Joruku. OmpeneneHue. AKCHOMBI M TeopeMbl. Jloka3aTenbcTBO. JloKa3aTenbcTBO OT
npotuBHoro. Teopema, oOpaTHas nanHoi. [IpumMep U KOHTpIpUMED.

[lonsiTHE O PAaBHOCWIBHOCTH, CJIEIOBAaHHH, YIOTPEOICHNE JOTHYECKUX CBSI30K: eCau ..., Mo 8 mom U
MONLKO 8 MOM cliyuae, TOTUIECKUE CBA3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUUN

Uctopust popMupoBaHusi MOHATHS YMCIA: HATYpaJbHBIC YWCIA, APOOH, HEAOCTATOYHOCTh PallMOHATIBHBIX
YHCeN JUII TEOMETPHUUECKUX M3MEPEHUH, uppaliMoHaibHble yncia. CTapiHHBIE CUCTEMBI 3amucH dncell. Jpoou
B BaBunone, Erunre, Pume. OTkpoiTre necatnaHbIX Apobeii. CtapuHHBIE cCCTeMBI Mep. JlecaTnaabie qpoou u
MeTpudeckas cucrema Mep. [losiBineHne oTpunaTenbHbIX Yiced U Hyas. Marauukui, Sinep.

3apoxxaeHue anreOpel B Hempax apuMeTHKU. Ajb-Xope3Mmu. PoxiaeHue OyKBEHHOW CUMBOJUKH. [1.
®epma, @. Buer, P. Jlekapt. UcTopus Bompoca o HaxoxxaeHUH (HopMyll KOpHEH anreOpandecKuX ypaBHEHUH,
HEPa3pelrMOCTh B paguKaiax ypaBHEHHU cTerieHH, Oombiiedd dersipex. H. Taprames, x. Kapmano, H. X.
AbGenb, D. [anya.

U300pereHne MeToma KOOpAMHAT, IO3BOJIIOLIETO MEPEBOOUTH TI'€OMETPUUYECKHE OOBEKTHI Ha SI3bIK
anre6psl. P. [lexapt u 1. ®epma. [IpuMeps pa3nudHBIX CHCTEM KOOPAWHAT Ha TUIOCKOCTH.

3anmaya Jleonapmo [Mu3anckoro (Pubonauum) o kposnkax, unucia Gubonayun. 3aqada o MaxMaTHOMN JTOCKE.

HcToku Teopun BeposTHOCTEH: cTpaxoBoe Aemno, azapTHble Urpbl. [1. @epma u b. [lackans. . bepunymu. A.
H. Koamoropos.

Ot 3emiemepust k reomerpun. [ludarop u ero mkona. Ganec. Apxumen. [loctpoeHne ¢ MOMOIIBIO ITUPKYJIS
u nuHerku. [locTpoeHue mpaBUIBLHBIX MHOTOYTOJNBHUKOB. Tpucekmus yria. Ksagpatypa kpyra. YaBoeHue
ky0a. Mcropus uncna n. 3onoroe ceuenue. «Hauana» Epknuga. Ditnep. H.M. Jlob6auesckuii. Mctopus msaroro
MocTyJIaTa.

Codusmsl, MapagoKChH.

Pe3epB Bpemenn — 29y




OcHoBHOe COoIE€PKaHUuEe IO TEMaM

AJITEBPA 7 kaacc (105 yaca)

MareMaTu4eckuii s3bIKk. MaTeMaTu4ueckas Mmoaeasb (13 1)

UucnoBele u anreOpanueckue BolpakeHus. Ilepemennas. JlomycTuMoe 3HauyeHHE TMEPEMEHHOM.
HenomyctuMoe 3HaueHune nepeMeHHOW. IlepBele NpeACTaBIEHHS O MaTeMaTHYECKOM SA3BIKE M O Mare-
MaTu4yeckoi Moaenu. JIuHeiiHble ypaBHEHUSI C OAHOW IEPEMEHHOM.

JluneliHple ypaBHEHUS KaKk MaTeMaTHYECKUE MOJENHU peanbHbIX cuTyanuil. KoopaunatHas npsmas, BUABI
MIPOMEKYTKOB Ha Hell.

Jluneiinasi pynxmus (134)

KoopannatHas niaockocTs. AITOPUTM OTBICKaHUA KOOPJIWHAT TOYKU. ANTOPUTM MOCTPOEHUs TOuku M (a;
b) B mpsiMoyronbHOI cHCTEME KOOP/IHHAT.

JIuHeliHOe ypaBHEHHUE C JBYMs ITepeMEeHHbIMU. Perienne ypaBueHus ax + by + ¢ = 0. I'paduk ypaBHEHHS.
Autroput™ moctpoenust rpaduka ypaBuenust ax +by + ¢ = 0.

Jluneitnas ¢pynkuus. HesaBucumas nepemenHasi (apryment). 3aBucumas nepemenHas. ['paduk nuxeitHoi
¢yskunu. HauOonpiiee u HauMeHbllee 3HAuY€HWA JIMHEWHOW (YHKIMM Ha 3aJaHHOM IPOMEXYTKE.
Bo3spacTranue u yObIBaHWE THHEHHON (QYHKIINN.

Jluneiinas ¢pyukims y = Kx u ee rpaduk.

B3anmMHoe pacrnionoxxeHne rpaguKoB JIMHEHHBIX (YHKINHA.

CucrteMbl IBYX JMHEIHBIX YPABHEHUI ¢ IByMsl nepeMeHHbIMH (124)

Cucrema ypaBHeHMi. Pemenne cucreMsl ypaBHeHuil. [ padudeckuii MeTo]| pelieHust CHCTEMbl YpaBHEHHUH.
MeToa noacTaHOBKH. MeTo | anreOpandeckoro CiIoKeHHs..

Cucrembl AByX JTHUHEWHBIX YPaBHEHHI C JBYMs NEPEMEHHBIMH KaK MaTEMAaTHYECKHE MOJEIH PEATbHBIX
CUTYyaIuil (TEKCTOBBIE 3a1a4H).

Crenenb ¢ HATYPAJBLHBIM NOKa3aTesaeM (9 u)

Crenens. OcHoBaHue crerneHu. [lokazatens creneHu. CBOMCTBa CTENEHH C HATYpPalIbHBIM ITOKA3aTENIEM.
YMHOEHUE U JeTICHUE CTENEHEN ¢ OJMHAKOBBIMH NMOKa3aTeaMUA. CTENEHb ¢ HyJIEBBIM IIOKA3aTeNIEM.
OnHousensl. Onepanuu Hajg ogHoOWIeHamMH (8 u)

OnnowieH. Koadduruent onnouwiena. CtannapTHelid Bu ogHowieHa. [10100HbIC OHOUWIICHBI.

CrnoxxeHue OIHOYICHOB. YMHOXEHHE OJHOYICHOB. BO3BeAcHHME ONHOYIEHA B HATYpalbHYIO CTEIICHb.
JleneHne oqHOYWIEHa Ha OTHOWIEH.

MHoroujensl. ApupMeTnyecKue onepannu Hajg MHorowieHamu (154)

Msuorounesn. Ynenst mHorowieHa. JIByuieH. Tpexunen. IlpuBeneHne mogOOHBIX HYJIEHOB MHOTOWICHA.
CrannapTHBIA BUJIT MHOTOYJICHA.

CrnosxeHue M BEIYUTaHNE MHOTOYJICHOB. Y MHOKEHHE MHOTOWIEHA Ha OJTHOWIEH. Y MHOXXEHHE MHOTOWIeHa
Ha MHOTOJIEH.

KBanpat cymmsl u kBaapat pasHoctu. PazHocTs kBazgpaToB. PazHoCTh KyOOB 1 cymMMa KyOOB.

Jenenne MHOTOUJIEHA HAa OJJHOUWIEH.

Pa3jioxkeHne MHOTo4/1€HOB HA MHOkUTeNH (16 4)

Boinecenne oOmero MHoxuTens 3a ckoOku. Croco® rpymnmupoBku. PasnoskeHne MHOrowieHa Ha
MHOXHTEJIN C IOMOIIBI0 (OPMYJT COKPALIEHHOTO YMHOXKEHHS, KOMOHMHAIMM DPa3IMYHBIX MpHEMOB. Metox
BBIJIEJICHHS [TOJTHOTO KBaJipara.

[TonsiTre anrebpanueckoii Apodu. CokpalleHne aredOpandeckon ApooH.

ToxnectBo. ToXIeCTBEHHO paBHBIE BRIpaKeHUS. TOKAECTBEHHBIE IPE0Opa30BaHuUsl.
®ynkuus y = x* (104)

Oynaknust y = x°, ee cBoiicTBa u rpaduk. OyHKIUS y = -x, ee CBOJCTBA 1 rpaduk.

I'paduueckoe pemieHre ypaBHEHHIH.

Kycounass ¢ynkmus. Yrenne rpaduka ¢ynkuuu. OOnacte onpeaenenus QyHkiun. IlepBoe
Hpe/CTaBlIeHHe O HempepbiBHbIX (QyHKuusx. Touka paspeiBa. PaswbsicHeHue cmbicia 3amucu y = f(X). OyHk-
[IMOHAJIbHAsl CHMBOJIMKA.

O6o0marnee nopropenue (6 4)



TEOMETPUSI 7 kaacc (70 yacoB)

HauanbHble reomerpuyeckue ceaenus (11 yacos)

[Ipocreiimme reoMeTpuyeckre QUryphl: TpsMas, TOYKa, OTPE30K, Jy4, yroiu. [loHsTHe paBeHCTBa
reoMmerpudeckux Quryp. CpaBHEHHE OTPE3KOB W YyIIIOB. M3MepeHHe OTpe3KOB, UIMHA OTpe3ka. M3mepeHue
YTJIOB, TpaaycHas Mepa yria. CMexXHbIE U BEpTUKaJIbHBIE YTIIBI, UX CBOMCTBA. [lepreHauKynsapHbIe mpsSMBbIe.

OcnosHas yenp — CUCTEeMATH3UPOBATh 3HAHUS YYalIUXCA O MPOCTEHIINX T€OMETPUIECKUX QUTYpax U HX
CBOICTBAx; BBECTH MOHATHE PAaBEHCTBA QUTYD.

B naHHOI TeMe BBOASTCS OCHOBHBIE T€OMETPUYECKHUE MOHATHS U CBOMCTBA MPOCTEUIINX T€OMETPUUYECKUX
(uryp Ha OCHOBE HATJISIHBIX IMPEICTABJICHUN YYalluXCs MyTeM OOOOIICHUS OYCBUJIHBIX MIIM M3BECTHBIX U3
Kypca MaTeMaTuku 1—6 KiIaccoB reomeTprueckux GakToB. [loHsTHE aKCHOMBI Ha HaYaJlbHOM 3Tare oOyueHus
HE BBOJUWTCS, M CAMHU aKCHOMBI He (OPMYITUPYIOTCS B sIBHOM Buje. HeoOxoammple MCXOMHBIE MOOKEHUS, Ha
OCHOBE KOTOPBIX W3Yy4aroTCsl CBOWCTBA TE€OMETPUYECKHX (UTYp, MPHUBOJATCS B ONUCATENbHOU (opMme.
[TpuHIHMITHATEHEIM MOMEHTOM JJAHHOW TEMBI SBJISCTCS BBEICHUE TIOHATUSI PABCHCTBA T'€OMETPUYCCKUX (QUTyp
Ha OCHOBE HarJITHOTO MOHATHS HanoxeHus. OmpeneileHHOe BHUMAHHUE JOJDKHO YIENSATHCA MPAKTHIECKUM
MPUWIOKEHUSIM T€OMETPUUECKUX TOHATUIH.

Tpeyroasnuku (18 yacos)

Tpeyronpauk. [Ipu3Haku paBeHCTBA TPeYroJdbHUKOB. llepreHanKymsip K mpsmMoit. MennuaHbl, OMCCEKTPUCHI
Y BBICOTHI TPEYrolbHUKA. PaBHOOEIPEHHBIN TPEYTOIBHIK U €T0 CBOWCTBA. 3a7]a4X HA TIOCTPOSHHE C TTOMOIIBIO
LUPKYJI U TUHEUKU.

OcnosHas yeib — BBECTH TOHSTHE TEOPEMBI; BEIpab0TaTh YMEHHE JI0Ka3bIBaTh PABEHCTBO TPEYTOJIHLHUKOB
C HOMOUIbIO M3YYEHHBIX MPU3HAKOB; BBECTH HOBBIM KJIACC 33Ja4 — HA MOCTPOCHUE C MOMOMIBIO IUPKYJS U
JIMHEWKH.

[Tpu3Haku paBeHCTBA TPEYTOJILHUKOB SIBJISIFOTCS OCHOBHBIM pa0OYMM ammapaToM BCETO Kypca FeOMETPHH.
JlokazaTensCTBO OOMBIIEH YacTH TEOpeM Kypca M TakKe pellleHne MHOTHX 3aj]]ad TPOBOJUTCS IO CIEAYIOIIeH
CXeMe: TIOWCK PaBHBIX TPEYTOJIHHUKOB — OOOCHOBAaHME MX PAaBEHCTBA C TOMOIIBI0 KaKOrO-TO MpHU3HAKA —
CJICACTBUSA, BBITCKAIOIME M3 PABCHCTBA TPCYI'OJIbHUKOB. HpI/IMeHeHI/Ie IMPU3HAKOB PAaBC€HCTBA TPCYTI'OJILHUKOB
Inpyu peHICHUN 3aJad AacT BO3MOXKHOCTL IIOCTCIICHHO HAKAIJIMBATL OIIBIT IPOBCACHHA O0Ka3aTCIIbHBIX
paccyxkneHudd. Ha HavyampHOM 3Tame H3y4yeHUs U TNPUMEHEHUS NPU3HAKOB PABEHCTBA TPEYTrOJbHUKOB
1eN1eco00pa3HO UCTIONB30BaTh 33a4l C TOTOBBIMHU YEPTEIKAMH.

IHapaniensHble mpsaMble (12 yacoB)

[Ipu3Haku napayuieIbHOCTH NPSAMBIX. AKCMOMa MapajlieabHbIX OpAMbIX. CBOMCTBA MapasiebHbBIX MPSIMBIX.

OcHosHast yenb — BBECTU OJHO U3 BaXKHEHIINX MOHATUN — MOHATHE NapalIebHbIX NMPSMBIX; AaTh EPBOE
MpeJICTaBIeHNE 00 aKCMOMaxX M aKCHOMAaTU4YeCKOM METOJE B TE€OMETPHH; BBECTH aKCHOMY MapauIeiIbHBIX
npsiMbiX. [Ipw3HaKu W CBOWCTBA mMapaiUIeNIbHBIX TIPSMBIX, CBSI3aHHBIE C YIJIaMH, OOpPa3OBaHHBIMH IPH
MIEPECEYCHNHN JIBYX TMPSAMBIX CeKyllel (HaKpecT JIeKAIUMU, OJJHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIIHPOKO
UCTIOJIB3YIOTCS B JalbHEHIIIEM MPH U3YyYCHUU YETHIPEXYrOoJbHUKOB, MOJ00HBIX TPEYTOJIbHUKOB, IIPH PEIICHUH
3aJa4, a TaKKe B Kypce CTEPEOMETPHUH.

CooTHOLICHUS MeKAY CTOPOHAMH M yIJIaMH TpeyrojabHuka (18 4acos)

Cymma yrioB TpeyroiapHuKa. COOTHOIIEHHE MEXIY CTOPOHAMH U YIJIlaMH TpeyroibHHKa. HepaBeHCTBO
TpeyroJibHUKa. [IpsiMOyronsHbIe TPEYrOJbHUKN, UX CBOMCTBA U MPU3HAKU PaBEHCTBA. PaccTosHUe OT TOYKU A0
npsiMoil. PacctosiHue Mexay napaiiebHbIMU OpsiIMbIMU. [locTpoeHue TpeyronbHUKa 0 TPEM JIEMEHTAM.

OcHosHas yenb — PacCMOTPETh HOBBIE HHTEPECHBIE U BasKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B nanHOW TeMe mOKa3bIBaeTCs OJHA W3 BAXKHEWIIMX TEOPEM TI'E€OMETPUHM — TEOpeMa O CyMME YIJIOB
TpeyroinpHuKa. OHa TIO3BOJISET [aTh KIACCHU(DHUKAIMIO TPEYTOJIbHUKOB TIO yriiaM (OCTPOYTOJIBHEIMH,
MPSIMOYTOJILHBINA, TYIOYTOJBHBINA), a TaKXe YCTAaHOBHTH HEKOTOpPhIE CBOWCTBA W IIPU3HAKK pPaBEHCTBA
NPSIMOYTOJIBHBIX TPEYTOJILHUKOB.

ITonsarue paccTodaHuA MEXKIOY nmapauiCIbHBIMHU IMPpAMBIMU BBOJANTCA Ha OCHOBC )IOKaSaHHOﬁ
MpPEABAPUTEIEHO TEOPEMBI O TOM, YTO BCE TOUKH KaXJOW M3 JBYX HapaJUIeNbHBIX MPAMBIX PaBHOYAAJIEHBI OT
JIPYTO# MPSAMO. DTO MOHITHE UTPAET BAXXHYIO POJIb, B YACTHOCTH UCTIOJIB3YETCS B 33/1a4aX Ha IOCTPOCHHE.

IIpn pemieHun 3amady Ha IIOCTPOEHUE B 7 KJIACCE CJIEAYET OIPAHUYUTBCS TOJIBKO BBIIOJHEHUEM H
ONHMCaHUEM TMOCTPOCHUS HCKOMOW (Uryphl. B OTHENBHBIX ciydasXx MOXHO TPOBECTH YCTHO aHAIU3 U
JI0OKa3aTesbCTBO, a BJIEMEHTBl MCCIENOBaHUA JOJKHBI MPUCYTCTBOBATH JHIIb TOTJA, KOTJAa 3TO OTOBOPEHO
YCIIOBHEM 3a/Ia4H.

IlorTopenne. Pemenne 3agau (11 4.) OcHoBHas 1eib. [IoBTOPUTH, 3akpenuTh U 00001UTh OCHOBHBIE 3YH,
MOJTy4eHHBIE B 7 KJacce.



AJIT'EBPA 8 kaace (105 yaca)

Auaredpandeckue apoon (21 1)

[lonstne anrebpamueckoii apoOu. OcHOBHOe cBoicTBO anrebpamyeckoi apobu. CokpamieHue
anredpanmdecKux apooeii.

Cro’keHHE W BEIYUTAHHE alreOpandecKux Jpooeii.

YMHOXKEHUE U IeneHne anredpandyeckux Apoodeii. Bo3senenue anredpanydeckoii 1podu B CTENICHb.

PanmonansHOe BbIpakeHne. PammoHanbHOE ypaBHeHHWe. PemieHue palioHaNbHBIX ypaBHEHHH (TIepBBIE
MIPEICTABIICHHUS).

CreneHb ¢ OTpUIIATENBHBIM IIENIBIM ITOKA3aTENIEM.
®yuxuus y = Vx. CBoiicTBa KBagpaTHOro KopHs (19 u)

Pamonaneable uucna. IloHsATHE KBagpaTHOTO KOpHSA M3 HEOTPULATENbHOro uucia. MppanumoHanbHble
quciaa. MHOXKECTBO J€MCTBUTENBHBIX YHCET.

@ynkmus y =\x , ee cBoicTBa 1 rpaduk. Bemyknocts GyHkimi. O6IacTh 3HAYCHHI (YHKIIL.

CBoiicTBa KBampaTHBIX KopHeH. IIpeoOpa3oBaHme BBIpOKCHHN, COACPIKAIMMX OICPAIMIO H3BJICUCHUS
KBaJpaTHOTO KOpH:. OCBOOOXKICHHE OT MPPALMOHAIBHOCTH B 3HAMEHaTes1e Apoou. Moy JelCTBUTEIHHOTO
yncna. ['padpuk pyHkuum y = | x| . ®opmyna VX = |x|
Kpanparuunas ¢pyukuusi. ®yukuus y = k/X (17 u)

OyHKIUA y = ax?, ee rpaduk, CBOMCTBA.

@ynkuust y = k/X, ee coiicTBa, rpaduk. ['mnepbona. Acumnrora.

[Moctpoenue rpaduxo Gyukuumit y = f (x+l), y= f(x)+m, y =f (x+I)+m, y = - f(x), mo usBecTHOMY
rpaduky ¢yukimun y =f(x).

Keanpatuerii tpexunen. Kaaparuunas ¢yHkuusi, ee cBoiictBa M rpaduk. IloHsATHE OrpaHHMYEHHOI
¢yukimu. [loctpoenue u ureHre rpaduKoB KyCOYHBIX QYHKIHUII, cCOCTaBlIeHHbIX U3 QyHKiwmid Y =C, y = kx+m,
y =k/x, y = ax? +bx +c,y =Vx, y = | |

I'padmyeckoe penierne KBagpaTHEIX YPaBHEHHN.

KBagpatnble ypaBHenus (20 )

Ksagpatnoe ypaBuenue. IIpuBeneHHoe (HempuBEICHHOE) KBaapaTHoe ypaBHeHwue. IlonHoe (HemonHOE)
KBaJpaTHOe ypaBHeHHe. KopeHb KBaApaTHOro ypaBHEHHs. PelieHHe KBaZpaTHOIO YPaBHEHHS METOAOM
Ppa3oKeHUs] Ha MHOXXHUTEH, METOJIOM BBIIETICHH MTOJIHOTO KBaApaTa.

JuckpumuHanT. @opMyIsbl KOpHEH KBaapaTHOro ypasHeHus. Ilapamerp. YpaBHeHHE C IapamMeTpoM
(HavanbHBIE IPEICTABICHNUS).

AJNTOpUTM pEILIECHUS PalMOHANIBHOrO ypaBHEHUs. bukBaapaTHoe ypaBHeHuEe. MeTon BBEACHHUS HOBOM
IIEPEMEHHOM.

ParnonansHble ypaBHEHMSI KaK MAaTEMaTHYeCKUE MOJIENN PEAIbHBIX CUTYalHH.

YacTHble cirydan GopMyiibl KOpHEH KBaApaTHOTO ypaBHEHUSI.

Teopema Buera. Pa3nokeHne KBaJipaTHOrO TpeXwieHa Ha JIMHEHHbBIE MHOXKUTEH.

UppanmonansHoe ypaBHeHHEe. MeTos BO3BEIEHHS B KBaIpar.

HepagenctBa (16 4)

CBoiiCcTBa YHCIIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ mnepeMeHHOR. PenieHue HepaBeHCTB ¢ INepeMeHHOH. JIMHeWHOe HepaBEeHCTBO.
PaBHOCUNBHBIE HEpaBeHCTBA. PaBHOCHIIBHOE TpeoOpa3oBaHNe HEPABEHCTBA.

KBanpaTHoe HepaBeHCTBO. AJIITOPUTM pelIeHHUS KBapaTHOTO HEPABEHCTBA.

Bospacraromas ¢yHkuus. YOwiBawomas ¢yHkiuus. Mccinemnoanue (yHKIUH Ha MOHOTOHHOCTH (C
WCIIOJIb30BaHUEM CBOMCTB YHCIIOBBIX HEPABEHCTB).

[IpubnmkeHHble 3HAYEHUs IEHCTBUTENBHBIX YHCEJ, IOTPEIIHOCTh NPHOIMKEHUS, NPUOIIKEHHE 10
HEJO0CTaTKy U M30bITKY. CTaHAapTHBIN BU YHCTIA.

Oo6o6maroniee nopropenue (12 u)

TFEOMETPHUS 8 kiaacc (70 yacoB)




YeTbipexyrojbHuku (14 yacos)

MHOroyrojapHUK, BBIMYKJIBIA MHOTOYTOJIbHUK, YEThIPEXYroJibHUK. llapamienorpamm, ero cBOHCTBa U
npu3Haku. Tpanenus. [IpsmoyronbHuK, poMO, KBaspar, ux cBoiicta. OceBast v IICHTPaIbHAS CUMMETPHH.

Ocnosnasi yenp — W3y4YUTh HauOoliee BaXKHBIE BUABI YETHIPEXYTOJBHHUKOB — MapajuiesiorpamMm,
MPSIMOYTOJIFHUK, POMO, KBaApaT, Tpameluio; AaTh IMpeAcTaBiIeHHe O (UTypax, OOJagarolInX OCEBON WIIH
IIEHTPaAIbHON cuMMeTpueil.JlokazaTenbcTBa OONBITHHCTBA TEOPEM JAHHOW TEMBI M PEIICHWUS MHOTHX 3ajad
MIPOBOJATCS C MOMOILBIO MPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB, IMO3TOMY IOJIE3HO MX MOBTOPUTH B Hadaje
n3ydeHusi TeMel. OceBast M IEHTpalTbHAs CHMMETPHH BBOISATCS HE KakK NpeoOpa3oBaHWE IIOCKOCTH, a Kak
CBOICTBa T€OMETPHUYECKUX (PHUTYp, B YACTHOCTH YETHIPEXYTOJHHUKOB. PaccMOTpeHre 3THUX MOHSATHHA Kak JBH-
JKEHUH MIIOCKOCTH COCTOUTCA B 9 Kitacce.

Inomans (14 yacoB)

IlonsiTe mmomaaw MHOTOyroibHWKaA. [lmomanyu mpsMOyroibHHKA, MapairieorpaMMa, TPeyTroJbHHKA,
tpanenuu. Teopema [Iudaropa.

OcnosHasi yenb — pacIIUpUTh W YIIyOUTH MOJy4eHHBbIE B 5—O6 Kiaccax NpeACTaBICHHs ydyaluxcs 00
W3MEPEHNH W BBIYHCICHUH IUIOMIA/ICH; BBHIBECTH (OPMYJIBI IOl MPSIMOYTOJIBHUKA, Mapajuierorpamma,
TPEYTOIbHHKA, TPAIIEIIH; I0KA3aTh OJHY U3 TTIABHBIX TeOpeM reoMeTpuu — Teopemy lludaropa.

BeiBox Qopmyn uisi BRIYHMCICHHS IUIOMAACH MNPSIMOYTOJbHUKA, MapajuieliorpaMMa, TpPeyTroJIbHUKA,
Tpamennd OCHOBBIBAETCS HAa JIBYX OCHOBHBIX CBOWCTBAX IUIOMIA/EH, KOTOpPbIE MPUHUMAIOTCS HWCXOAS W3
HATJISIAHBIX TIPENCTaBICHUH, a Takke Ha (opMyJie TUIOIMAAN KBajapaTa, 0OOCHOBaHHWE KOTOPOW HE SBISIETCS
00s13aTebHBIM I ydanuxcs. HeTpaauimnoHHON IJI IIKOJBHOTO Kypca SBJISETCS TeopeMa 00 OTHOIICHUM
IUIOMIAZICH TPEYTOJILHUKOB, MMEIOIUX MO paBHOMY yriny. OHa MO3BOJSET B JaldbHEHIIEM JaTh MPOCTOE
JIOKA3aTeNbCTBO MPU3HAKOB MOJ00US TPEYTrOJFHUKOB. B 3TOM COCTOMT OHO M3 MPEUMYIIECTB, 00YCIOBICHHBIX
paHHUM BBEJCHHEM MOHATHS IUIoanu. Jloka3aTenbcTBO TeopeMbl Iludaropa OCHOBBIBACTCS Ha CBOMCTBaX
wiomaaei u GpopMynax Ass mIomaaeii KBaapara 1 NpsIMOyrobHUKa. JJoka3piBaeTcst Takke Teopema, oOpaTHast
teopeme [Iudaropa.

ITonoonbIe Tpeyroabuuku (19 yacos)

[MonoGuele TpeyronbHukH. [Ipu3Haku momoOust TpeyronbHUKOB. [IprMeHeHrne nogo0us K A0Ka3aTeIbCTBY
TeopeM M pelieHuto 3a1ad. CHHyC, KOCHHYC U TAHT€HC OCTPOTO yTia MPsIMOYTOJILHOTO TPEYTrOJIbHUKA.

OcHo6Hass yenb — BBECTU TOHATHE TOMOOHBIX TPEYTOJIBHUKOB, PACCMOTPETh MPHU3HAKK IMOJOOUS
TPEYroJIbHUKOB U HUX HNPUMCHCHHA; CACIATH HCpBLIﬁ mar B OCBOCHHUH YYAlIMMUCA TPUTOHOMETPHUYCCKOI'O
amnmnapaTta reOMeTpHH.

Omnpenenenne MOMOOHBIX TPEYTOJNBHUKOB JAaeTCsl HE Ha OCHOBe NpeoOpa3oBaHHA IMOAOOHS, a depes
PaBEHCTBO YIJIIOB W MPOIMOPIMOHATIHLHOCTh CXOJCTBEHHBIX CTOPOH. llpm3Haku mMmomoOWst TPeyroJbHUKOB
JTOKa3BIBAIOTCS C TIOMOIIIBIO TEOPEMBI 00 OTHOIICHUH TUIOMIACH TPEYTOIbHUKOB, HMEIONINX M0 PABHOMY YTIIY.
Ha ocHOBe mpu3HaKkoB O00US TOKA3BIBAETCS TEOPEMA O CPEAHEH JIMHUN TPEYTrOJIbHUKA, YTBEPIKICHHUE O TOUKE
nepecedeHnss MeJHaH TPEYroJbHUKA, a TaKkKe JBa VYTBEPXKACHUS O NPONOPIMOHANBHBIX OTpe3Kax B
OpsSIMOYTOJILHOM TpeyroyibHuKe. JlaeTcs mpeicTaBiieHHe O METOoJAe MOoAoOHs B 3ajlayax Ha IMocTpoeHue. B
3aKJIFOUCHUE TEMBI BBOJATCA DJJICMCHTHBI TPUIOHOMETPUHM — CHHYC, KOCHMHYC W TaHI'CHC OCTpPOro yrja
MPSIMOYTOJILHOTO TPEYTOJIBHUKA.

Oxpy:xHocThb (1749acoB)

BsanmHoe pacrionoxxenue mpsiMoit U OKpyXHOCTH. KacarenpHast K OKpYXHOCTH, €€ CBOWCTBO M IPH3HAK.
LenTpansHble ¥ BHcaHHBIE yriibl. UeThpe 3aMedarenbHBIE TOYKH TPEYroJibHUKA. BriicaHHas w omucaHHAS
OKPYKHOCTH.

OcnosHast yenb — paclIMPUTh CBEACHUS 00 OKPY)KHOCTH, MOJyYSHHBIC yUYAIIUMUCS B 7 KJIacce; M3Y4UTh
HOBBIE (DAKTHI, CBSI3aHHBIC C OKPY)KHOCTBHIO; TIO3HAKOMHUTH YYAIIUXCS C YETHIPhMS 3aMEUaTeIbHBIMH TOYKAMHU
TPEYTrOoJIbHHKA.

B naHHOI TeMe BBOJUTCS MHOT'O HOBBIX IOHSATUN M PACCMATPUBAETCS MHOTO YTBEPXKICHMM, CBSI3aHHBIX C
OKPY>KHOCTBIO. [[Is1 MX yCBOGHHS cleAyeT YACIUTH OOIBIIOEC BHUMAHHE PEIICHHUIO 33a/1ad. Y TBEPKICHHS O
TOYKE IePECeUCHHs] OWUCCEKTPHUC TPEYroIbHUKA W TOYKE NEPEeCeYeHUs] CEPEAMHHBIX MEPICHIUKYIIPOB K
CTOpOHaM TPEYroJIbHUKAa BBIBOJAATCA KaK CJICACTBUA U3 TEOPEM O CBOMCTBAxX 6I/ICCGKTpI/ICI)I yria u CEPEANHHOTO
MEPIEeHANKYIApa K OTpe3Ky. TeopemMa 0 TOUKE MepecedeHusi BBICOT TPEYTOJbHUKA (MM HX MPOJOIDKEHHI)
JIOKa3bIBAE€TCA C MOMOIIBI0 YTBEPKACHUSA O TOUYKE NEPECEUEHMsI CEPEAMHHBIX NEpNEeHANKYIsApoB. Hapsny c
TeopeMaMu 00 OKPYKHOCTSIX, BIIMCAHHOW B TPEYTOJIBHMK WM OMUCAHHON OKOJIO HEro, pPaccMaTpPUBAIOTCS
CBOWCTBO CTOPOH OIMMCAHHOT'O YETBIPEXYTOJIbHUKA U CBOMCTBO YTJI0B BIIMCAHHOT'O YETHIPEXYTOJIbHUKA.
IlorTopenne. Pemenne 3amau (7 wacoB). Ocnosnas yenv. [10BTOPUTH, 3aKpenuTh U O0OOIIUTH OCHOBHBIC
3YH, nony4yenssle B 8 Kiacce.



AJITEBPA 9 knace (105 yaca)
PanuonajsbHble HepaBeHCTBA U UX cucTeMbl (14 1)
JluneiiHble U KBaJpaTHBIC HEPABEHCTBA (TIOBTOpeHHUE). PalmoHansHOE HEpaBeHCTBO. MeToa HHTEPBAaJIOB.

MHo:xecTBa U Ollepaliy HaJl HUMHU.

Cuctema HepaBeHCTB. PemeHne cucteMbl HEPaBEHCTB.

Cucrtembl ypaBHeHuii (18 1)

PammonansHOe ypaBHeHHe ¢ OByMsl nepeMeHHbIMU. Pemenue ypaBHenus p(x; y) = 0. PaBHocmibHBIE
ypaBHEHHUS C ABYMs IepeMeHHbIMU. DopMyna pacCTOSHUS MEXAY JBYMS TOUKAMH KOOPAWHATHOM IUIOCKOCTH.
I'padux ypasHenus (x - a)* + (v -b)’> =r>. Cucrema ypaBHeHuit ¢ JBYMs HepeMEHHEIMU. PelleHHE CHCTEMBI
ypaBHeHull. HepaBeHCTBa U cICTEMBI HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

Mertoapl pelIeHus] CHUCTEM ypaBHEHHI (METOX IOICTAHOBKH, alre0panuecKoro CIOXCHUS, BBEACHUS
HOBBIX NTEPEMEHHBIX ). PABHOCUIIBHOCTH CUCTEM ypaBHEHH.

CucrtemMbl ypaBHEHHM KaKk MaTeMaTHUECKHE MOJIENIN PEaTbHBIX CUTYaIUi.

Yucnosblie pynknnu (24 1)

Oynkuusa. HesaBucumass mnepemennas. 3aBucumasi mnepeMmeHHas. OOmacte ompeaeneHus (QyHKIUH.
EcrectBennas obaacts onpeaenenus pyHkuun. O6nacTb 3HaUeHUH (yHKINH.

Crioco6sI 3agannst GyHKITUHN (AHATUTHIECKHA, TpaQUIecKuid, TAOTMIHBIN, CTIOBECHBIH).

CpoiictBa (yHKIMHA (MOHOTOHHOCTb, OIPaHWYCHHOCTb, BBIYKJIOCTh, HAuOOJNbIIEE M HaMMEHbIICE
3HAYeHHS, HenpephIBHOCTE). Mccnenopanue Gyukmuit: y = C, y = kx+m, y =k, y=x Vy=kix,y =|x],
y =ax’+bx +c.

UerHble U HeYeTHbIE (YHKIHUW. AJTOPUTM HCCIENOBaHWSA (YHKIMH HA YeTHOCTh. ['padmku deTHOW u
HEYeTHOH (QyHKIMH.

CreneHHast (QYHKUMsS C HaTypalbHBIM IIOKazaTelieM, ee cBoicTBa M rpaduk. CremeHHas QYHKIUS C
OTpHLIATEIILHBIM LIEJIBIM [IOKa3aTeNIeM, €€ CBOICTBA U rpaduK.

OyHKIHA y = $\x, ee cBoiicTa n rpaduk.

IIporpeccun (14 u)

Uucnosas mocienoBaTenbHOCTh. CIOCOOBI 3aJaHusl YUCIOBBIX IOCIENOBATEILHOCTEH (aHATUTHYECKHI,
CIIOBECHBIN, peKyppeHTHEIH ). CBOICTBAa YMCIOBBIX ITOCIEA0BATEIIEHOCTEH.

Apudpmernyeckas mporpeccus. Dopmyna n-ro uiena. Dopmyna CyMMBl WIEHOB KOHEYHOH
apudMeTHYeCKO# mporpeccuu. XapakTepruCTHIeCKOe CBOUCTBO.

I'eomerpuueckas nporpeccus. Dopmyna N-ro uneHa. @opMyiia CyMMBbl YWICHOB KOHEUHOU T€OMETPUUYECKON
MpOrpeccun. XapaKkTepucTuieckoe cBocTBo. [Iporpeccun n GaHKOBCKHME pacueThl.

DJieMeHThl KOMOMHATOPUKH, CTATUCTHKHU U TeOpUM BeposiTHOcTeH (20 )

KomOunaropusie 3anauu. [IpaBuino ymHoxenus. @axropuai. [lepectanoBku.

I'pynnupoBka wuHpopmaumu. OOwmwmi psix  gaHHelx. KpaTtHocTe BapuaHThl  u3MepeHus. TaOnuunoe
npezcraBieHue uHpopmaruu. Yacrora BapuaHThl. ['paduueckoe mpencrapinenne wHGopMmarmu. [lonmron
pacopezneneHuss AaHHBIX. ['mctorpamMma. UucioBble XapaKkTEpUCTUKM JaHHBIX H3MepeHHs (pa3max, Moja,
cpeaHee 3HaYCHHE).

BepositHocTs. CoObITHE (CiyuyaiiHOE, IOCTOBEpHOE, HeBO3MOkKHOe). Kiaccmuueckas BepOsSTHOCTHas cxema.
[IpotuBononoxHeie coObITHS. HecoBmecTHbIe cOOBITHA. BeposTHOCTE CyMMBI JBYX coObITHI. BepostHoCTh
HPOTHBOIIOJIOKHOTO COObITHS. CTaTUCTHUECKAs! YCTOMUMBOCTD. CTaTHCTHUECKAst BEPOSITHOCTb.

O6o0maruee nopropenue (15 1)

T'EOMETPUSA 9 kaace (70 yacos)




BekTtopsbl. MeTon koopauHat (18 yacos)

Ilonstue Bektopa. PaBeHCTBO BekTOpoB. ClI0)KEHHE M BBIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
gucno. Pa3noxkeHue BekTOopa IO JBYM HEKOJUIMHEApHbIM BekTopaM. Koopnunatel BekTopa. Ilpocreiimme
3aa4il B KOOpAHMHATaX. YPaBHEHWS OKPYKHOCTH W mpsmMoi. llprMeHeHHe BEKTOPOB M KOOPIWHAT IMPH
pelIeHny 3a/1a4.

OcHoenas yenp — HAYYUTh Y4YalIUXCS BBINOJHATH JACWCTBUSA HaJ BEKTOpPaMU KaK HaIpaBJICHHBIMH
OTpe3KaMH, YTO BaXKHO ISl MPUMEHEHUS BEKTOPOB B (DM3WKE; MO3HAKOMHTH C WCIOJIH30BAaHHEM BEKTOPOB H
MeTO/1a KOOPIWHAT MIPH PEIIEHUH TeOMETPUIECKUX 3ajad.

BexTop ompenensiercs Kak HalpaBiICHHBI OTPE30K M AEWCTBUS HaJ BEKTOpaMM BBOJATCS TaK, Kak 3TO
npuHATO B ¢u3uke, T. E. Kak JelicTBUs ¢ HampaBJICHHBIMH OTpe3kamMu. OCHOBHOE BHUMAaHWE JTOJDKHO OBITH
yIeTIeHO BBIPa0OTKE YMEHUWH BBHINMONHATH OMNEPallii HaJ BEKTOpaMH (CKJIaIpIBaTh BEKTOPHI IO MpaBHIIAM
TpeyrojbHMKa W Mapajjenorpamma, CTPOUTh BEKTOp, PAaBHBIM Pa3HOCTH JBYX JIAHHBIX BEKTOPOB, a TaKxkKe
BEKTOp, PaBHBII MPON3BEIEHUIO JAHHOTO BEKTOPA HA JTAHHOE YHCJIO).

Ha mpumepax mnokaspiBaeTCs, KaK BEKTOPHl MOTYT MHPUMEHSTHCS K PEIICHHWI0 TEOMETPHYECKUX 3a/ad.
HemoncTpupyercsi 3¢pGeKTUBHOCTh NMPUMEHEHUsT (OPMYIN TSI KOOPAWHAT CEePedrHBI OTPE3Ka, PACCTOSHHS
MeXy ABYMS TOYKAMM, YPaBHEHUH OKPYXHOCTH M NPSIMON B KOHKPETHBIX I'€OMETPHYECKHX 3aJadax, TeM
CaMBIM JaeTCs TpeCcTaBlieHre 00 N3y9eHUN TeOMETPHIECKUX (PUTYpP C TOMOIIBIO METOIOB alreOpHI.
CooTHOlIEHUSI MeXAYy CTOPOHAMHM W yIilaMu TpeyroiabHuka. CkajsipHoe mpousBenaeHue BekTopos (11
4acoB)

CuHyc, KOCUHYC U TaHTeHC yria. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue TpeyronsHukoB. CkajasipHOe
MIPOM3BEICHIE BEKTOPOB U €T0 MPUMEHEHUE B TEOMETPUIECKUX 3a7adax.

OcHoenas yenb — pa3BUTh YMEHHE y4alllUXCsl MPUMEHSATh TPUTOHOMETPUYECKUM ammapaT MpH pelieHuH
TeOMETPUUYECKUX 3a/1ad.

Cunyc u xocunHyc moboro yria ot 0° go 180° BBOAATCS C MOMOIIBIO €AWMHUYHOMN IONYOKPYKHOCTH,
JTIOKA3bIBAOTCSI TEOPEMBbl CHHYCOB M KOCHHYCOB W BEIBOJIUTCS eImle oxHa (opMyla IUIOMIaINd TPEYTrOJbHUKA
(monoBMHA MPOU3BEACHMSI IBYX CTOPOH Ha CHHYC yIila MEXIy HUMH). DTOT anmnapar MpUMEHsETCS K PEeHICHHUIO
TPEYTrOJIbHUKOB.

CkaisipHOE TTPOM3BEIEHHE BEKTOPOB BBOIUTCS Kak B (hM3HKe (MMPOM3BENEHUE JITUH BEKTOPOB Ha KOCHHYC
yria Mexny HuUMH). PaccMaTpuBaroTcsi CBOIMCTBA CKAIAPHOTO MPOU3BEACHUS U €r0 MPUMEHEHUE MPH PeIeHUH
TeOMETPUYECKUX 3aj1ad.

OcHOBHOE BHHMaHHWE ClEQyeT yAENUTh BHIPA0OTKE TMPOYHBIX HABHIKOB B  MPUMEHEHHU
TPUTOHOMETPHUIECKOTO ammapaTa IpHu PeIIeHHH TeOMEeTPHUYECKUX 3a/1a4.

JinHa OKpYKHOCTH U IJI0IAAbL Kpyra (12 yacos)

[IpaBunbHBIE MHOTOYTONBHHKH. OKpYKHOCTH, OIKCAaHHAs OKOJIO TPaBUJIHHOTO MHOTOYTOJNBHHKA U
BITMCaHHast B Hero. [locTpoeHne npaBUIbHBIX MHOTOYTOIBHHUKOB. JTiHa okpyxHocTH [lnomans kpyra.

OcHogHas yenb — pPaCHIMPUTHh 3HAHHE YYAIIUXCA O MHOTOYTOJIBHHUKAX; PACCMOTPETh MOHATHS JTHUHBI
OKPY>KHOCTH U TUIOMIAIN KPYra U OPMYJIIBI JJISl UX BEIYUCIICHHS.

B nHauane tembl faeTcs ompeselieHHue MPaBUIHLHOTO MHOTOYTOJNIBHHKA, U PACCMAaTPUBAIOTCA TEOPEMBI 00
OKPY’KHOCTSIX, OITUCAHHE OKOJIO NMPaBMJIBHOTO MHOTOYTOJIbHUKA U BMHCAHHOW B Hero. C MOMOIIBIO OMMMCaHHON
OKPYXXHOCTH pCHIAIOTCA 3aaa4u O MOCTPOCHHUU IMPABUIJIIBHOTO INECTUYTOJIbHUKA U IMPABUJIIBLHOT'O 21’l-yFOJII)HI/IKa,
€CJIH JIaH MPABWIBHBIN #-yTOIBHUK.

®DopMyIbl, BEIPAXKAIOIIUE CTOPOHY MIPABHILHOTO MHOTOYTOJIBHHK M PAJINYC BIIMCAHHOW B HETO OKPYKHOCTH
yepe3 paJnyc ONMMCAHHOW OKPY>KHOCTH, MCIIONIB3YIOTCS TIPH BBIBOJE (POPMYI UIMHBI OKPYXKHOCTH U TIIOLIAIH
Kpyra. BeiBosl omupaeTcs Ha WHTYWTHUBHOE TPEJCTABIEHHE O TIpejelie: MPU HEOTPAHWYCHHOM YBEIMYCHUU
YHUCIlla CTOPOH MPaBUIHBHOTO MHOTOYTOJIEHUKA, BIUCAHHOTO B OKPYXXHOCTB, €T0 TIEPUMETP CTPEMUTCS K JIITHHE
3TOW OKPY>KHOCTH, a IUTOIIAaAb — K IUIOMIAIN KPyTa, OTPaHHYEHHOTO OKPYKHOCTBIO.

JBuxenus (8 yacon)

Otobpakenne miockoctd Ha ceOs. [lonarme nBwxkeHus. OceBas W LEHTPAJIbHAs CHMMETPHH.
ITapannensHblii nepenoc. [loBopot. HanoxxeHus: v JBUKEHUS.

OcHogHas yenb — TO3HAKOMHTH yYaIIUXCSl C TMOHSTHE: ABIKEHHS M €r0 CBOMCTBaMH, C OCHOBHBIMH
BUIaMU JIBUKEHHUH, C B3aMMOOTHOIICHUSIMU HAJIOXKECHUH U ABHKEHUH.

JIBI>KeHMEe TIIOCKOCTH BBOAMTCS KaK OTOOpaKEHHE TUIOCKOCTH Ha ce0sl, COXpaHsIOIIee PACCTOSHUE MEXIY
toukamu. [Ipu paccMoTpeHnr BUIOB ABMKEHUI OCHOBHOE BHHMAaHHWE yNESETCS MOCTPOCHUIO 00pa3oB  TOYEK,
IPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU OCEBOM M LEHTPAIbHOM CUMMETPHSX, NapajuIeIbHOM IIEPEHOCE,
noBopoT. Ha 3¢dexTHhIX mpuMepax MOKa3bIBAeTCsS NMPUMEHEHHE IBM)KEHUHM NP PELICHUH T'€OMETPUYEeCKUX
3amad.



[lonsiTHE HANOXKEHNST OTHOCHUTCS B JAHHOM KypCe K YHCITy OCHOBHBIX OHATHH. [loKa3piBaeTcs, 4TO MOHATHUS
HAJIO)KCHUS W JABW)KEHUS SBISIOTCS DKBHUBAJICHTHBIMHU: JFO0O€ HAJIOKEHUE SBISIETCS IBM)KEHHEM IUIOCKOCTH U
oOpatHo. M3ydeHue qoKa3aTenbCTBA HE ABISCTE 00SM3aTEIBHBIM, OHAKO CIEIYEeT PACCMOTPETh CBA3b MOHITHI
HAJIO)KCHUS U IBHIKCHMUSL.

HavanbHble cBeleHUs1 U3 cTepeoMeTpuH (8 4acos)

Ilpenmer crepeomeTpuu. I'eoMmeTpuueckde Tella M TOBEPXHOCTM MHOTOIpaHHUKH:  MpHU3Ma,
napajuieienures, mupaMuaa, QopMyibl JUIsl BBIYMCICHUS HX OO0bEeMOB. Tella M TOBEPXHOCTH BpAICHUS:
MWIAHAP, KOHYC, chepa, map, GopMyITsl A7 BEIYUCIEHHS UX IUIONMAAe TOBEPXHOCTEH U 00HEMOB.

OcHogHas yens — NaTh HAYAIIBHOE TPEAICTABICHNUE O TeJaX W MOBEPXHOCTAX B MPOCTPAHCTBE; TIO3HAKOMUTH
YYaluXxcs ¢ OCHOB HOBBIMU (hOpMYJIaMHU ISl BRIYMCIICHUS TUTOIIAJICH MOBEPXHOCTEH 1 0OEMOB TEI.
PaccMoTpenue mpocTeHIMX MHOTOTPAaHHUKOB (MPHU3MBI, MapajuICCIuIlea, MUPAMHIbI), a TAaKKE TEl U
MOBEPXHOCTEH BpameHui (UWIMHApa, KOHyca, cdepsl, IMIapa) MPOBOAWTCS HA OCHOBE HATJISAHBIX
MIPEJICTABJICHUH, 0€3 MPUBJICUCHUS aKCHOM cTepeoMeTpur. DOopMyIibl Ui BHIUYUCICHUS 00BEMOB YKa3aHHBIX
TEN BBIBOAATCA Ha OCHOBe mpuHuuMna KaBajgbepu, (GoOpMynbl JUIsi BBIYUCICHMS IUIOMAAN W OOKOBBIX
MOBEPXHOCTEH LWIMHApPA W KOHyCa IOIYYaloTCd C TIOMOIIBI0 Pa3BEPTOK 3THUX IMOBEpXHOCTEH, (opmya
IIomaay cepbl IPUBOIUTCS Oe3 000CHOBAHMS
006 akcuomax reomerpui (2 yaca)

Bbecena 06 akcrnomax reomMeTpum.

OcHogHass yenv — JnaTh 0OoJee TIyOOKOE TMPENCTaBICHHE O CHUCTEME AaKCHOM IUIAaHUMETPUH |
AKCUOMaTHYECKOM METOJIC.

B I[aHHOﬁ TEME PACCKA3bIBACTCA O PA3JIMYHBIX CUCTEMaX aKCHOM I€OMETpUH, B YaCTHOCTU O PA3JIMYHBIX
croco0ax BBEICHUS TIOHATHUS PaBEHCTBA QUTyp.

IHoBTOpenne. Pemenue 3anau (12 yacos)
OcHosnas yenw. [IOBTOpUTH, 3aKpenUTh U 0000ITUTH OCHOBHBIE 3YH 32 OCHOBHYIO IIKOIY.

Kpurepuii ¥ HOpMBI OLICHKH 3HAHMI, YMEHHMI H HABBIKOB 00y4YaI0IIMXCS



OneHka MMCbMEHHBIX KOHTPOJIBHBIX PadoT o0y4aromuxcs 1o ajaredpe
OTBeT oueHUBaeTCs 0TMETKOM «5», eciii: paboTa BINOJIHEHA [TOJIHOCTBIO; B JIOTHYECKUX
paccyXIeHUIX 1 000CHOBaHMM PEUICHUS HET MPOOEIOB U OMKOOK; B PEIICHUH HET MaTEeMaTHUECKUX
OLIMOOK (BO3MOKHA OZJHA HETOYHOCTb, OITMCKA, KOTOpast He SIBJISAETCS CIIeICTBUEM HE3HAHUS WIH
HEMOHUMaHUs y4eOHOTO MaTepuana).

OtMmeTKa «4» CTaBUTCSA B CIEAYIOMINX CIydasx: padoTa BBIIOIHEHA MOJTHOCTHIO, HO 000CHOBaHHUS
IIarOB PELICHUs] HEAOCTaTOYHBI (€CIIM YMEHHE 0OOCHOBBIBATh PACCYKICHUS HE SIBIISIIOCH
CHeHaTbHBIM 00BEKTOM MPOBEPKH ); TOMYIIEHBI OJTHA OIINOKA MITH €CTh /IBa — TPU HEO0uETa B
BBIKJIAJIKAX, PUCYHKAX, YepTexax Win rpadukax (eciu 3T BUIBI pabOT HE SBISIINCH CIIEHAIbHBIM
00BEKTOM MPOBEPKH).

OTMeTKka «3» CTaBUTCA, €CIU: JONYIICHO Ooyiee OXHON OmMOKM Win Ooiee OBYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, 4YepTexax WiIH Tpadukax, HO oOydarommiicsi obJamaer o0s3aTeIbHBIMA YMEHHUSMH 10
IIPOBEPAEMON TEME.

OTMeTKa «2» CTaBUTCS, €CJIM: JIOIMYIIEHBl CYIICCTBCHHBIC OIMIMOKM, ITOKa3aBIIME, YTO OOydYalomuiics He
o0magaer 00s3aTeNBHBIMU YMEHUSMHU 0 JAHHOW TeMe B ITOJTHOW Mepe.

Yuutenb MOXKET IOBBICUTh OTMETKY 3a OPUIMHAJIBHBIN OTBET Ha BOIPOC WM OPUTMHAIBHOE PELICHUE 33]a4H,
KOTOpbIE CBUAETEIBCTBYIOT O BBICOKOM MAaTE€MaTH4eCKOM pPa3BUTUM OOy4YaloLIerocs; 3a pelieHue Oomee
CIIOKHOW 3allaud WM OTBET Ha OoJiee CIIOKHBIA BOMPOC, MPEIJIOKEHHBIE OOYdYaIOIIEeMycsl IOMOJHHUTEIBHO
ocJIe BBIITOJIHEHHUS UM KaKHUX-TH00 JIpYyrux 3a/1aHUMN.

Ouenka YCTHBIX OTBETOB odyuyaromuxcs no aiareope.

OTBeT OlleHUBAETCSI 0TMETKOI «5», ECITN YUCHHK:

IIOJIHO PACKpPBUI COZEpXkKaHHE MaTepuana B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOi U y4eOHUKOM; M3JI0KUIT
MaTepuajg TPaMOTHBIM SI3BIKOM, TOYHO HCIOJb3YysS MaTEeMaTHYECKyI0 TEPMHUHOJOTHMIO M CHMBOJIUKY, B
OTIPEJICIIEHHON JIOTUYECKOW MOCIe0BaTeIbHOCTH; MPAaBWIBHO BBINIOJIHWI PHUCYHKH, YEepTEeKH, TpaduKi,
COITYTCTBYIOIIHE OTBETY; NMOKa3aJl yMEHUE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU NTPUMEpPaMu, IPUMEHSTD €€
B HOBOHM CHTyallUH NPH BBINOJHEHUH HPAKTHYECKOTO 3aJaHusl; MPOAEMOHCTPHPOBAJ 3HAHWE TEOPUU paHee
U3yYCHHBIX COIYTCTBYIOLIUX Te€M, C(OOPMHUPOBAHHOCTh U YCTOHUUBOCTH MCIOJIB3YEMBIX IIPU OTBETE YMEHHU U
HaBBIKOB, OTB€YaJl CAaMOCTOATCIIHLHO, 0e3 HaBOJAIMX BOIPOCOB YUHUTCIIA; BOSMOXKHBI O/JHA — JABC HCTOYHOCTHU
IpU OCBEIIEHHMH BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIE YYEHHK JIETKO HCIPaBHJ IOCIE
3aMEYaHus yUUTEIs.

OTBeT oleHUBaeTCA OTMETKO# «4», eclny yIOBJIETBOPSIET B OCHOBHOM TPEeOOBAaHMSIM Ha OLEHKY «5», HO
IIpyu 3TOM HMECT OAWH M3 HEAOCTATKOB: B HU3JIOKCHHUU JOITYUICHBI HEOOJIbIINE HpO6eHbI, HC HCKa3sHuBIICC
MaTeMaTHYeCKOe COJAEp)KaHWe OTBETa; IOMYLIEHbl OJWH — JBa HEJOYeTa MpPU OCBEIIEHHH OCHOBHOTO
COIep)KaHUsl OTBETa, HCIIPABICHHBIC IIOCIE 3aMEYaHHMsd YUMTEINs; JOMyLIeHbl OmuOka uiau Oosee ABYX
HEAOYCTOB IIPpU OCBCHICHWU BTOPOCTCICHHBLIX BOIIPOCOB HWJIM B BBIKJIdJKax, JICTKO MCIPABJICHHBIC ITOCJIC
3aMEYaHus yUUTEIs.

OTtMeTKa «3» CTaBUTCS B CIEAYIOLIMX CIIy4YasX: HEMOJHO PACKPBITO COAEp)KaHHE MaTepuaia (CoaepskaHue
U3JI0KEHO (parMeHTapHO, HE BCErJa IOCIEJOBATENbHO), HO MOKa3aHO o0llee IOHMMAaHUE BOIpOCa U
IMPOACMOHCTPHUPOBAHBI YMEHUA, JOCTATOYHLIC AJId YCBOCHUA IIPOrpaMMHOI0 MaTC€puajia; UMEINCh 3aTPYAHCHUSA
WIA JONYUICHbl OIIMOKM B ONpENeieHMH MaTeMaTHUeCKOW TEPMUHOJIOTUH, YEpTEeXaxX, BbIKJIAAKAX,
HCIIPABJICHHBIC IIOCJIC HECKOJBKHX HABOAANIUX BOINPOCOB YUHUTECIA; YUCHUK HE CIIpaBUJICA C MPUMCHCHUEM
TCOpUHU B HOBOM CUTyalluX IIPU BBITIOJIHCHUHN MPAKTUYCCKOT'O 3aJaHus, HO BBIIIOJIHWUII 3aJlaHUA 00s13aTENBHOTO
YPOBHS CIIOKHOCTH IO IAaHHOW TeMe; IpPU JIOCTATOYHOM 3HAHMM TEOPETHUYECKOI0 MaTepuasla BBISBICHA
HeoCcTaTOYHAs! CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHUH U HABBIKOB

OTMeTKa «2» CTaBUTCS B CIEIYIONIUX CIydasX: HE PacKpBITO OCHOBHOE COJiepKaHne yu4eOHOro MaTepuara,
00HapyXeHO He3HaHHWE YYEHUKOM OoJblledl MM Hamboyee BaXXHOH 4acTH y4yeOHOro mMarepuala; JOMYyLIeHbI
omMOKY B OMNpENENCHUH IOHATUH, NPH HCIOJB30BAHUM MaTeMaTHYECKOH TEPMHUHOJIOTMH, B PHCYHKaXx,
HepTeIKAX HUIIN rpa(bHKax, B BBIKJIaAKaX, KOTOPBIC HE HCIIPABJICHBI IOCJIE HECKOJbKHUX HABOAAIINX BOIIPOCOB
YUYUTEIIS.

Oo0mas kiaccupuKanus omMnooK.



IIpu orieHKe 3HAHWH, YMEHHH M HABBIKOB yYaIlIMXCS CICIYeT YYUTHIBATh BCE OLIMOKH (IpyOble U HErpyObie)
HENOYETHI.

I'py6bIME cunTarOTCsl OINOKHU:

HE3HAHUE OIPEICIICHHS OCHOBHBIX IMOHSATHH, 3aKOHOB, TPAaBHJ, OCHOBHBIX TIOJIOKEHHWH TEOpPHH, HE3HAHUE
(hopmy, OOIIENPUHSITEIX CHMBOJIOB 0003HAYCHUH BEITMYHH, CIIUHUIl UX H3MECPCHUS;
HEe3HAHNE HAMMCHOBAHUIN STUHUI] K3MEPCHUS;

HEYMCHHE BBIZICJTUTH B OTBETE TJIABHOC;

HEYMCHHE MPUMEHATH 3HAHUS, AITOPUTMBI /IS PEIICHHUS 3a/1a4;

HEYMEHUE JIeNaTh BHIBOJIBI 1 000OIIICHHS;

HEYMCHHUE YUTATh ¥ CTPOUTH rPaduKu;

HEYMEHUE T0JIb30BaThCs TIEPBOUCTOUHUKAMHE, YICOHUKOM ¥ CIIPABOYHHKAMHU;
MOTePsT KOPHS WM COXPaHEHHE MOCTOPOHHETO KOPHS;

otOpackiBaHue 0e3 OOBSICHEHUH OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OIITHOKH;

BBIYHCITUTEIIBHBIC ONTHOKHU, €CIIM OHU HE SIBJIIOTCS OTIMCKO;

JIOTUYECKHE OIIUOKU.

K Herpy0ObiM ommdkam cijieqyer OTHeCTH:

HETOYHOCTh (POPMYNHPOBOK, ONpEeIeNieHUH, TOHATHIH, TEOpHii, BHI3BaHHAsS HEIOJHOTONW OXBaTa OCHOBHBIX
MIPU3HAKOB ONPEIENIEMOro MOHATHS WIH 3aMEHOM OHOTO - IBYX M3 3THUX IPU3HAKOB BTOPOCTETIEHHBIMU;
HETOYHOCTH rpaduka;

HepalOHAIbHBIN METO PelIeHUs 3a4a4H WM HEIOCTAaTOUYHO MIPOAYMAHHBIN IJIaH OTBETa (HapyLICHHE JIOTHKH,
MOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH);

HepalroHaIbHbIE METOABI PabOTHI CO CIIPABOYHOM U IPYTO JIUTEPaTypOii;

HCYMCHUC pCIIATh 3aJla4M, BBIIIOJIHATL 3aJlaHU B O6IHCM BUIC.

Henoveramu sBJIsIroTCH:
HepaloHaJIbHbIC TPUEMbI BBIYACICHUH U MPeoOpa3oBaHMIi;
HeOpe)KHOe BBITIONHEHHE 3aicel, YepTekKed, cxem, TpaduKoB.

OneHka NUCbMEHHBIX KOHTPOJIBHBIX PA00T 1O FeOMeTPUM:
OTBeT oLeHUBAETCSI OTMETKOI «S», ecii: paboTa BBHIIIOIHEHA ITOJTHOCTHIO;
B JIOTUYECKUX PACCYKICHHUAX U OOOCHOBAHUH PELICHUS HET IPOOEIIOB U OIHUOOK;
B pelleHHH HET MaTeMaTHYecKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, ONKCKA, KOTOpas He SBISETCS
CJICZICTBMEM HE3HAHMS WJIM HEIIOHUMAaHUS y4eOHOTO MaTepHuaa).

OTtMeTKa «4» CTaBUTCS B CIEAYIOLINX CIIydasx:
paboTa BhINOIHEHA MTOJTHOCTHIO, HO 000CHOBaHUSI IIAr0B PEIICHHsT HEJOCTATOUHBI (€CITM YMEHHE 000CHOBBIBAThH
paccyxJeHus He SBISUIOCH CIIEIMalbHBIM 00BEKTOM MTPOBEPKH); JOMYIIEHBI OJIHA OIIMOKA MU €CTh JIBa — TPH
Heou€Ta B BBIKJIAZKaX, PUCYHKAX, YepTexax WiK rpadukax (eciau 3TH BUIblI padOT HE ABJSUIUCH CIICLHAIbHBIM
00BEKTOM MPOBEPKH).

OtmeTka «3» CTaBUTCS, €CIM: JIOMYIIEHO Oojiee OJHOW OMMOKM Win OoJiee JBYX — TPEX HEJI0YETOB B
BBIKJIQJIKaX, 4YepTexax WIM Tpadukax, HO oOydarommics o0Jamaer oO0s3aTelIbHBIMA YMEHHUSMH 10
MIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIU: JOIMYIICHBI CYIICCTBEHHBIC OITMOKH, MOKA3aBINHE, YTO OOyJArOIIHMIACS HE
oOnagaer 00s3aTENbHBIMU YMEHUSIMH 110 JAHHOW TEMeE B ITOJTHON Mepe.

Otmerka «1» craButrcs, ecnu: paboTa IMoKasajga IOJHOE OTCYTCTBHE Yy OOydaromierocs o0si3aTelbHbIX
3HAHWW ¥ YMEHHH 10 MTPOBEPSAEMON TEMe WM 3HAYUTEIbHAs YaCTh paOOTHI BHITIOJIIHEHA HE CAMOCTOSITEIHHO.
Y4uurenas MOXKET TIOBBICHTH OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIMPOC WM OPUTHHAIBHOE PEIICHHE 33/1a4H,
KOTOpPbIE CBUAETEIBLCTBYIOT O BBICOKOM MAaTe€MaTHYecKOM pa3BUTHM OOydYaromlerocs; 3a pelieHue Oonee
CIIOKHOW 3a/laud WJIM OTBET Ha OoJiee CIIOKHBIA BOMPOC, MPEJIOKEHHBIE OOYdYaloeMycsl ITOMOJHUTEIBHO
MOCTIE BHIMTOTHEHHS UM KaKUX-THOO APYTUX 3aJaHHMH.



OueHka yCTHBIX OTBETOB:

OTBeT OLEHMBAETCHA OTMETKOI «5», €CliM YYCHHK: TOJIHO PACKPBUI COACpKaHHWE Marepuana B o0beMe,
MPETyCMOTPEHHOM MIPOTPaMMOi M YICOHHKOM;

M3JI0KMIT MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HICTIONIb3YSl MAaTEMaTHIECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY, B
ONpeCICHHOM JIOTHYECKOM MOCIeA0BaTEILHOCTH;

MIPABWJILHO BHITIOJIHII PUCYHKH, YePTEIKHU, TPa(QUKH, COMYTCTBYIONIUE OTBETY;

MOKa3aJ YMEHHE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMHU TMPUMEPAMH, IIPUMEHSTH €€ B HOBOM CHTyaluy Hpu
BBITIOJTHEHUH  TPAKTUYECKOTO  3aJaHWs; MPOAEMOHCTPUPOBAT 3HAHWE TEOPUHA paHee H3YUYCHHBIX
COITyTCTBYIOIIUX TeM, C(HOPMHUPOBAHHOCTh W YCTOMYUBOCTH HCIOJB3YEMBIX IPU OTBETE YMCHUN U HABBIKOB;
OTBEUYAI CAMOCTOSTEIIBHO, 0€3 HABOSIIMX BOIMPOCOB YYHUTENS; BO3MOXKHBI OJlHA — JIBE HETOYHOCTU MPH
OCBEIIIEHHE BTOPOCTEIIEHHBIX BOMIPOCOB HIIM B BBIKIIA/IKaX, KOTOPBIE YUEHHUK JIETKO MCIIPABHII MOCTIE 3aMEYaHuUs
YUUTEIIS.

OTBeT OlIeHUBAETCS 0TMETKOI «4», €CIIH yIOBJICTBOPSCT B OCHOBHOM TPEOOBAHUSIM Ha OIICHKY «5», HO MPH
S9TOM WMeeT OJMH W3 HEJOCTaTKOB: B W3JIOKEHWH [OMYIICHB HEOONbIIHe MpoOeNbl, HEe WCKa3HBIIee
MaTeMaTH4YecKoe COJAep)KaHWe OTBETa; MAOMYIIEeHbl OJWH — JIBa HEJO0YeTa MPH OCBEIICHHH OCHOBHOTO
COJICpP)KaHUsl OTBETA, WCIPABJIICHHBIC IMOCIC 3aMEUYaHWsS Y4YUTENs; JONYIIeHbl oImmOka win 0Ooliee IBYX
HEJI0OUYETOB TIPH OCBEIICHWH BTOPOCTCIICHHBIX BOMPOCOB WM B BHIKJIIAIKAX, JIETKO HCIIPaBICHHBIC ITOCIE
3aMedYaHUs YIUTEIsL.

OTMeTKa «3» CTaBUTCS B CICAYIONIMX CIIydasx: HEMOJHO PAaCKPBITO COACp)KaHWE MaTepuaia (CoiepKaHue
U3JI0KEHO (parMeHTapHO, HE BCEr/Ia IOCCH0OBATENbHO), HO IIOKa3aHO o0Ilee IOHMMaHWE BOIpoca U
MPOJAEMOHCTPUPOBAHBl YMEHHS, JOCTATOYHBIE [JIsI YCBOGHHSI MPOTPAMMHOTO Marepuaia (OompeerneHbl
«TpeOoBaHUAMM K MaTEMaTHYECKOW IOATOTOBKE YYalUXCS» B HACTOAIICH MporpaMMe IO MaTeMaTHKE);
UMCIINCH 3aTPYZ[HeHI/I)I NI I[OHYIHGHI)I OHII/I6KI/I B OHpGILCHCHI/II/I M&TCM&TI/I‘IGCKOﬁ TCpMI/IHOHOFI/II/I, qepTemax,
BBIKJIIKaX, NCIIPABIEHHBIE TIOCIIE HECKOIBFKUX HABOISIINX BOIIPOCOB YUUTEIIS,

YYEHUK HE CIPABWICS C MPUMEHEHHWEM T€OPUH B HOBOW CHUTYaIlMU TPH BBHITOIHEHUH MPAKTHYECKOTO 3a/IaHus,
HO BBIIIOJIHUII 3adaHUdA O65133TCJ'H)HOFO ypOBHH CJIOKHOCTHU IIO ILaHHOI\/'I TEME, HpI/I JAO0CTAaTOYHOM 3HAaHUHU
TEOPETUYECKOT0 MaTepHaia BeISIBICHA HEJOCTATOUHAs! C(hOPMHUPOBAHHOCTh OCHOBHBIX YMEHHI 1 HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIONINX CIydasX: HE PACKPBHITO OCHOBHOE COJEpaHKe yu4eOHOro MaTepHana;
00HapyXCHO HE3HAHWE YUCHMKOM OOJIBIICH MM HanboJiee BaKHOM 4acTH y4eOHOro MaTtepuana; JOIMyIIEHbBI
OHH/I6KI/I B OHpCI[CJIeHI/II/I HOHHTHfI, HpI/I HCITIOJIB30BAHUUN MaTeMaTI/I‘ICCKOI‘/'I TCpMI/IHOJ'IOFI/II/I, B pI/ICYHKaX,
yepTexax wiu rpadukax, B BHIKIAIKaX, KOTOPbIE HE MCIPABICHBI ITOCIE HECKOIBKUX HABOJSIINX BOIPOCOB
YAUTENS
OtMeTka «1» CTaBUTCS, €CIIM: YUCHUK OOHAPYXKHUJI MOJHOE HE3HAHWE M HEIIOHMMAaHHE U3ydyaeMOro y4eOHOro
MaTepuaia WK He CMOT OTBETHUTh HU Ha OJIWH M3 IMIOCTABIIEHHBIX BOIIPOCOB 10 H3YYEHHOMY MaTepHaly.

6. Onucanue y4e0HO-METOAMYECKOT0 H MATEPHAJbHO-TEXHUYECKOro odecredeHust
00pa3oBaTeJIbHOIO0 MpoLecca Mo npeaMery «MareMaTuka»

OcHamenue mporecca OOy4YeHHsS MaTeMaTHKe o0ecledeHo OHONMMOTeYHBIM (OHIOM, IeYaTHBIMH
MocOOMsSIMH, a Takke MH()OPMAIMOHHO-KOMMYHHKATUBHBIMH CPEJCTBAMH, SKPAHHO-3BYKOBBIMHU ITOCOOWSIMH,
TEXHUYECKUMHU CPEJICTBAMHU O0YUYCHHS, yUCOHO-TIPAKTUICCKIM 000pYI0BAHUEM.

1. bubaunoreuynblii GoHx

o HOpMaTUBHBIE JOKyMeHTbl: CTaHzapT mo maremaruke, lIpumepHas nmporpamMma OCHOBHOTO
o0rmiero oopa3oBaHusi 10 MaTEMaTHKeE,

o KOMIIJIEKTHI yqe6HI/IKOB, PEKOMEHIOBAHHBIX niIn JONYIIEHHBIX MI/IHI/ICTepCTBOM
obpazoBanms u Hayku Poccuiickoit @eneparuu 1o anredpe u reoMeTpuu i 7-9 KI1accos,

o Hay4Has, Hay4HO-TIOMYJspHas, HCTOpHYecKas JHUTeparypa, ydeOHas JHTepaTypa,
HeoOXOoauMas JUIA MOJITOTOBKH JTOKJIaI0B, COOOIIEHNH, pedepaToB, TBOPUECKHUX padoT,

o nocoOust 171l MOArOTOBKM W/UITY NPOBEICHHS TOCYJapCTBEHHON aTTECTalluy [0 MaTeMaTHKe
3a KypC OCHOBHOM IIIKOJIBI,

o CIIpaBOYHbIC HOCO6I/I$[ (3HIII/IK.HOH€)II/H/I, CJIOBapu, CIIpaBOYHUKHU 10 MATEMATUKE U T.H.),

o METOANYECCKHUEC nocoous IJIA YUUTEIIA.

2.ITeyaTHbIE MOCOOHA
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o TabNUIBl TIO anredpe M TeoMeTpuu i 7-9 KiraccoB, B KOTOPHIX TPEACTABIICHBI MpaBHIa
JNEHCTBHUI C YHCIIaMH, TAaOMUIBI METPUYECKHX MEp, OCHOBHBIE CBEACHHWS O IUIOCKHUX M TMPOCTPAHCTBEHHBIX
TreOMETPHUECKIX (HUTYpax, OCHOBHBIC MaTeMaTHYeCKHe (POPMYJIIbI, COOTHOIICHUS, 3aKOHBI, IpaduKu (pyHKIHH,

o MOPTPETHI BHIAAIOUTUXCS JIeATEICH MaTeMaTUKU.

3.AudopmanuoHHbIe CpeACTBA

o MyJIbTUMEIUHHBIE O00ydarome MpOorpaMMbl W DIEKTPOHHBIE y4YeOHble W3MaHUS 110
OCHOBHBIM pazJielaM Kypca MaTeMaTHK{, OPMEHTHPOBAHHBIE HA CHCTEMY AMCTAHIIIOHHOTO OOY4YeHHS IJMOO
UMEIOIIHe TPoOIeMHO-TEMaTHIECKU XapakTep W OOEeCIeYUBAIOT OTONHUTENBHBIE YCIOBHS IS H3YUCHHS
OTAENBHBIX TeM U pazaenoB Ctangapra,

o JJNIEKTPOHHAs 0a3za MaHHBIX MJIS CO3/IaHWS TEMAaTHYECKHX M HMTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX W MPOBEPOYHBIX MAaTEPUANOB I OpraHW3alud (POHTAITGHOW W WHAWBHIYaTbHOW PaOOTHI.
OTH TMOCOOMS TPETOCTABISIOT TEXHUYECKYI0 BO3MOXKHOCTH TOCTPOEHHSI CHCTEMBI TEKYIIer0 M HTOTOBOTO
KOHTPOJIS YPOBHSI IMOJATOTOBKY y4ainuxcst (B TOM 4HcCie B pOpME TECTOBOTO KOHTPOJIS),

. WHCTPYMEHTallbHAs cpela M0 MareMatuke. HMHCTpymMeHTanbHas cpeia NpeaoCTaBIIsSIeT
BO3MOXXHOCTh IMOCTPOCHUS M HWCCIICOBAHUS TCOMETPUYCCKHUX dYepTexel, rpadukoB (YHKIIHA, TPOBEIACHUS
YHUCIIOBBIX M BEPOATHOCTHO-CTATHCTUIECKIX IKCIIEPUMEHTOB.

4.9KpaHHO- 3BYKOBbIE OCOOUS

o BUACOPUIBEMBI 10 HICTOPHU PA3BUTHSI MATEMaTHKH, MATEMAaTUIECKUX UICH 1 METOJIOB.
5.Texunveckue cpercTBa o0y4eHust

. MYJIbTUMEIUMHBIA KOMIBIOTED;

o MYJIbTUMEINAIPOEKTOP;

. 9KpaH (HaBECHON);

o MHTEPAKTHUBHAs 10CKa

o TEJIEBU30P C BUAECOMATrHUTO()OHOM.

6.Y4eOHO-TpaKTHYECKOE 000PY/A0BaHHE
KOMIIJIICKT I-ICpTé)KHbIX HUHCTPYMCHTOB, KOMIUICKTBI INUIAHUMCTPHUUYCCKUX M CTCPECOMCTPUUCCKUX  TECJI
(meMOHCTpaIMOHHBIX U Pa3/1aTOYHBIX).

7. YueOHO-MeTOANYECKOE 00ecIeueHne.
JlurepaTrypa OCHOBHAS M JONOJHUTEIbLHASA

Martematuka 5-6 Kiacchl.

Marematuka 5. A.I'. Mopakosuy, U.11.3ybapeBa. YueOHUK.

Martemaruka 5-6 . Kontponbnsie padotsl. JI.B. Ky3uenora, C.C. Munaega, J1.O. Pocnosa, H.B.Cadonosa.
MartemarukaS- 6. PaGouas terpans. E.A. bynumoruu, K.A. Kpacusuckas, JI.B. Ky3nenosa, C.C. MuHacsa,
JI.O. PocnoBa, C.b. CyBoposa.

Marematuka 5-6 knacc. Junakruueckue matepuaisl. I'.B. [lopodees, N.®. [lapsirun, C.b. CyBoposa u np.
Martemaruka 5-6 kimacc. Meroauyeckoe nocodue. C.Bb. Cysopoma, JI.B. Kysnemnosa, C.C. Munaena, JI.O.
Pocnosa u ap.

Maremaruka 5-6 kinacc. Tectsl Ayt npoMmekyTouHoil arrectauuu. O.D. JIbIceHKO;

Martematrka. MHOIrOYpOBHEBBIE CaMOCTOSITEIbHBIE paObOThI B hopMme TecToB 5-7 kiacchl. U.C. ['aHeHKOBa;
OnumMnuagHble 331aHus o MaTeMatrke 5-6 xinaccel. FO.B. Jlenexun.

Anrebpa 7-9 knacchl.

Anrebpa 7 Yacts 1 yueOnuk. A.I'. MopakoBuy;

Anrebpa 7 Yacts 2 3agaunuk. A.I'. Mopakosud, JI.A. Anexcannposa, T.H. Mumyctuna, E.E. Tynpunnckas;
Anrebpa 8 Yactp 1 yuebnuk. A.I'. MopakoBuy;

Anre6pa 8 Yactp 2 3agaunuk. A.I'. Mopnkosuy, JI.A. Anekcanaposa, T.H. Mumyctuna, E.E. TynpunHckas;
Marematuka 9 I'.B.Jlopodees- yueOHuk

Anrebpa 9 Yacts 1 yuebnuk. A.I'. Mopakosuy, I1.B.CemeHoB;

Anrebpa 9 Yactp 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anexcannposa, T.H. Mumyctuna, E.E. Tynpumuckas,
I1.B.CemeHoB;

Anrebpa 8. CamocTositenbHble padoThl. JILA. Anexcanaposa;

Anreopa 9. CamocrositenbHbie paboThl. JI.A. AjlekcaHapoRa;

10. Anreopa 7. KontposnbHbie padoThl. JI.A. Aekcanaposa;



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

. T'oToBumcs k onumnuagam mo maremaruke. A.B.dapkos.

©o~N>TrwWh

Anre6pa 8. KonTtposbHbie pabotsl. JI.A. AllekcaHapoBa;

Anre6pa 9. KoutposbHbie pabotsl. JI.A. AllekcaHapoBa;

Anre6pa 7 knacc. b onpoc. E.E. Tynpunnckas;

Anrebpa 7-9. Tectsl. A.I'. Mopakosuy, E.E. Tynsunnckas;
KonTtponbHO-u3MepuTeNbHbIe MaTepraibl. Anredpa 7 kimace. JI.W. MapTeImiosa;
KonTponsHO-n3MeputensHeie MaTepuanbsl. Anredpa 8 kimacc. JL.IO. baGymknHa;
Anrebpa 7. Metoauueckoe nmocobue ajst yuutens. A.I'. MopakoBuy;

Anrebpa 7-9. Metoamdeckoe mocobue st yautens. A.l'. MopakoBud;

[Toypounoe mmanupoBanue 1o anredpe. 7 kinacc. M.B. Komucaposa, E.M. Kitounnkosa;
[oypounoe mnanupoBanue o anredpe. 8 knace. M.B. Komucaposa, E.M. KirounukoBa;
[oypounoe mnanupoBanue no anredpe. 9 knacc. T.JI. Adanacbesa, JI.A. Tanununa;
Coopruk 3amad mo anredpe 7-9. M.B. Tkauesa, P.I". ['azapsmH;

T'eometpus 7-9 knacchl.

I'eomerpus 7-9. JI.C.AtaHacsiH u ap.;

Junaktrnyeckue Matepuaisl o reomeTpun. 7 kimacc. B.A. I'yces, A.W. MensuHuk;
Junaktnueckue Matepuansl o reometpuu. § knace. B.A. I'yces, A.W. Mensnuk;
Junaktrnyeckue Matepuaisl o reomeTpun. 9 kimace. B.A. I'yces, A.W. MensHuk;
3ajauu no IIaHUMETPUH ¢ IpakTuyeckuM coaepxanuem. C.C. Bapaanss;

3amauu o reometpuu. 7-11. b.I'. 3u, B.M. Meiinep, A.I'. baxanckuii;

I'eometpus 8 xiace. TecTsl k mkonbHOMY Kypcey. JI. XKenakosa, O. UepmMorieHIieBa;
VYcrHas reomerpusi7-9 kiace. A.IL. Epmosa, B.B. I'omo6opoapko;

I'eometpus B 7-9 knaccax. Ilocodue ans yuutens. JLIO. bepe3una, H.b. Mensuukopa, T.M. Mumenko, W1.JI.
Huxonbckas, JIL.EO. YUepHsbIosa;

. I'eometpus 9 knacc. [Toypounsie miansl. T.M. Kynoposa;
. 3anumarenpHas reomerpus. .M. IlepenpMman.

IIpesenTanuu:
1.Ypoxku anredpsr Kupnnna u Medomus 7-11

2. Ypoku reomerpun Kupumna u Medpoaus 7-11

3.Y4eOHoe 3eKTpOHHOE u3nanue MaremaTuka 5-11

4.bonpias SHUMKIONEAUS WKOIbHUKA 5-11 Kitacchl

5. llIxonpHbIH Kype reomerpuu 2002

6. MynsTuMenuitHoe npuioxenue ['eomerpus 8

7.2nexkTpoHHOe yueOHoe nocodue MHTepakTHBHAs MaTemMaTuka 5-9

HNHTEepHET pecypcsl :

MunucrepcTBo 00pazoBanus PO;
http://www.drofa.ru — caiit uzgarenscta «JIpoda
http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru
TectupoBanue online: 5 - 11 kimacest :  http://www.kokch.kts.ru/cdo/

Ilenaroruyeckas macrepckas, ypoku B IHTEpHET U MHOTO€ JIpyroe:

http://teacher.fio.ru

HoBsie TexHosoruu B o0pasoBanun:  http://edu.secna.ru/main/

ITyreBomuTens «B Mupe Haykm» ISl IIKOJIBHUKOB:  http://www.uic.ssu.samara.ru/~nauka/
Merasuiukioneaus Kupuiia u Medoaus: http://mega.km.ru

CalThl « DHIUKIIOTICINI SHITMKIIONICTUI, HAIIPUMED:

http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/
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8. Pe3yibTaThl H3y4eHUsI MaTeMaTHKHU
1. ®opmuposanne UKT-komMneTeHTHOCTH 00y4aKOIIMXCH.

[Ipu wm3yueHum ydeOHOTO mpeaMeTa OOYJaroOIIUecs YCOBEPIISHCTBYIOT NPHOOPETEHHBIE HA TEPBOM
CTYTICHU Haevlku pabdomosl ¢ ungpopmayuein v nonomHAT ux. OHM cMOryT paboTaTh C TEKCTaMH,
MPeoOpPa30BLIBATH U MHTEPIPETUPOBATH CONCPIKAIIYIOCS B HUX UH(POPMAIIUIO, B TOM YHCIIE:

* CUCTEMaTH3HPOBAaTh, COIMOCTABIIAThH, AHAIU3UPOBATHL, 000OIIATE M WHTEPIPE-TUPOBATH HH(OpMAIIHIO,
COJICPIKANIYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICIIAAITh TJIABHYIO M U30BITOYHYIO WH(OPMAIIMIO, BHIMOIHITE CMBICIIOBOES CBEPTHIBAHHE BBIJICICHHBIX
(haKkTOB, MBICIICH; MPENCTABIATh NH(OOPMAIIUIO B CXKATOH CIIOBeCHOW (hopMe (B BUE IUIaHA WU TE3UCOB) U B
HaIISITHO-CUMBOJIMYECKON ¢dopMe (B BHae TaOmHMI, TpadWIeCKUX CXEM M [IUarpaMmM, KapT IOHATAH —
KOHIICTITYaJIbHBIX JIUArpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aMOJHATh U JIOTIOJIHATH TaOJUIIBI, CXEMBI, TUArPAMMBbI, TCKCTHI.

OOyuaromuecsl YCOBEPIICHCTBYIOT HABBIK HOUCKA UHGOpMAayuy B KOMIBIOTEPHBIX M HEKOMITBIOTEPHBIX
UCTOYHUKAX WH(POPMAIIH, TPHOOPETYT HABBIK (DOPMYITHPOBAHUS 3aMPOCOB U OIBIT HCIIOIB30BAHUS MTOMCKOBBIX
MarmmmH. OHHM HaydaTcs OCYIICCTBJISATh MOMCK wuH(popManuu B HHTepHETE, MIKOJLHOM HH(POPMAIIMOHHOM
NpOCTpaHCTBe, 0a3zaX NAHHBIX W HA MEPCOHAILHOM KOMIIBIOTEPE C HCIOJIB30BAHMEM ITOMCKOBBIX CEPBHCOB,
CTPOHTH MOMCKOBBIC 3aIPOCHI B 3aBUCHMOCTH OT LIEJIU 3aMpOca ¥ aHATTM3UPOBAThL PE3yIbTAThI TIOUCKA.

OOyuaroruecs: MpUOOPeTyT NOTPEOHOCTh MOUCKA JTOTIOIHUTEIBHONH HH(DOPMAIIUH JUIS PEHICHHS YIeOHBIX
3aJa4 U CaMOCTOSTEIbHOM II03HABATEIBHOW JACATEIBHOCTH; OCBOST 3((eKTHBHbIC TNPUEMBI TOMCKA,
OpraHuzalMd ¥ XpaHeHWs WHPOpPMAIMK Ha TMEPCOHAILHOM KOMIBIOTEpPE, B WH(POPMAIMOHHOW cpeje
yupexaeHust 1 B lHTepHeTe; nproOpeTyT nepBUYHbIC HABBIKA (POPMHPOBAHHS U OPTaHU3AIHUN COOCTBEHHOTO
MHQOPMAITMOHHOTO MPOCTPAHCTBA.

OHH yCOBEpIICHCTBYIOT YMCHHE TepenaBaTh WHPOpPMAIUIO B YCTHOH (opMme, compoBoxaaeMon
ayJIMOBU3YyalbHOW TOJICPIKKOM, M B TUCEMEHHOM (hopMe rurepMenna (T. €. COUCTaHUs TeKCTa, H300paxkeHus,
3BYKa, CCBUIOK MEXAY pazHbIMU WHPOPMAITUOHHBIMI KOMIIOHCHTaMH).

OOy4aroImuecs: CMOTYT UCIOJIb30BaTh MH(OPMAIUIO JIJISl YCTAHOBJICHUS TIPUYMHHO-CJICICTBEHHBIX CBSI3CH
U 3aBUCHMOCTCH, OOBSCHCHUI M JIOKA3aTenbCTB (DAKTOB B Pas3iMYHBIX YUYCOHBIX W MPAKTUUYCCKUX CHUTYAIHSAX,
CUTyalluAX MOJACIIMPOBAHUA U IPOCKTUPOBAaHUA.

BI)IHYCKHI/IKI/I IMoJry4aT BO3MOXHOCTb HAYYUTLBCA CTPOUTH YMO3AKIIOYCHHA W MNPUHUMATh PCIICHHA Ha
OCHOBE CaMOCTOSITETIPHO IMOJNYYCHHOW WH(OPMAINH, & TaKKE€ OCBOHMTH OMBIT KPUTHYECKOTO OTHOIICHHS K
noiay4yaeMoid WHGOpMAIlMM HAa OCHOBE €€ COMOCTaBICHUS ¢ WH(OpMaruend W3 JIpYyrux HCTOYHHKOB U C
UMCIOIINMCH ) KU3HCHHBIM OITBITOM.

2. OCHOBBI y4e0OHO-MCCIeI0BATEIBLCKON H MPOEKTHOM e TeJIbHOCTH.

B xoxe wusyueHus BceX Y4YeOHBIX TPEAMETOB OOYYAIOIIUECS HPUOOPEmYm ORbIM HPOEKMHOU
deamenbHocmu Kak oco0oit Gopmbel yueOHOU paboThI, CIIOCOOCTBYIOMIEH BOCITUTAHHIO CAMOCTOSITEIIEHOCTH,
WHUIMATUBHOCTH, OTBETCT-BEHHOCTH, MOBBIIICHUIO MOTUBALUU M 3(PPEKTUBHOCTH Y4eOHOU JEATEIBHOCTH, B
XOJIe PeaTU3aIMy UCXOJIHOTO 3aMbIC/Ia Ha NMPAKTHYECKOM YPOBHE OBJIAJICIOT YMEHHEM BBIOMpATh aJICKBATHBIC
CTOSIIEM 3aJadye CpeAcCTBa, NPUHMMATh PELICHUS, B TOM YHUCIE€ M B CUTyallUsX HeompeneiaéHHocTH. OHuU
MoJTydaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKONBKHX BapHAHTOB PEIIEHUH, K ITOHCKY
HECTAHJIAPTHBIX PEIICHUH, IIOUCKY U OCYIIIECTBICHUIO HAan00JIee TPUEMIIEMOT0 PEIICHUS.

B xome mmaHWpoBaHWMS W BBINOJIHEHWS Y4YEOHBIX WCCIIENOBaHHWN OOydYaromIecss OCBOST YMEHUE
onepuposams 2unomesdamu Kak OTINYHTEIHHBIM HHCTPYMEHTOM HAYYHOTO PACCYKICHHS, IPUOOPETYT OITBIT
pelieHusT UHTSJUIEKTYATbHBIX 3a7]a4 Ha OCHOBE MBICJICHHOTO TOCTPOCHUS PAa3IHYHBIX MPEIION0KECHUA U UX
MOCJIEAYIOUIEN TPOBEPKHU.

B pesynbrate ueneHanpaBIeHHONH y4YeOHON MAESITEIBHOCTH, OCYIIECTBIIEMOW B ¢dopMaxX yuyeOHO20
uccneoosanuss, yuebHo2o npoekmd, B XOIE OCB0EHUS CUCINEeMbl HAYYHLIX NOHAMUL Y BBITYCKHUKOB OYIyT
3aJ105KEHBI:

* MOTPEOHOCTh BHUKAThH B CYTh U3y4aeMBbIX MPOOJIEM, CTABUTH BOITPOCHI, 3aTParuBaroiue OCHOBBI 3HAHMIA,
JUYHBINA, COLIMANIBHBIN, UCTOPUYECKUM KU3HEHHBIN OIIBIT;

* OCHOBBI KPUTHYECKOT'O OTHOIIEHUS K 3HAHHIO, )KU3HEHHOMY OIIBITY;

* OCHOBBI IICHHOCTHBIX CY>KIEHUHN M OICHOK;



* yBRXKEHHE K BEIMYHIO YEJIOBEYECKOTO pa3yMa, IMO3BOJSIONIETO IIPEOJ0JIEBaTh HEBEXKECTBO U
MIpeIpacCyIKH, Pa3BUBAaTh TEOPETHUECKOE 3HAHUE, MPOJIBUTAThCS B YCTAHOBICHHH B3aWUMOIIOHUMAHHUA MEXIY
OTJICIBHBIMU JIIOJBMH U KYJIETypaMU;

* OCHOBBI TOHMMAaHUS MPUHIIUIHAILHON OTPAaHUYECHHOCTH 3HAHUS, CYIICCTBOBAHHS PAa3IUYHBIX TOUEK
3peHus, B3TISAI0B, XapaKTEPHBIX JJIST Pa3HBIX COIMOKYIBTYPHBIX CPEJl U JITOX.

IIpenmeTHbIe pe3yJIbTATBI 00y4YeHUsI.

Pesynprarel 0Oy4deHHs] TpeNCTaBIEHBI K YPOBHIO MOJATOTOBKH W 3aJal0T CHUCTEMY HWTOTOBBIX PE3YJIBTAaTOB
0o0ydJeHUs, KOTOPBIX JIOJDKHBI JIOCTUTATh BCE Y4YallUeCs, OKAHYMBAIOIINE OCHOBHYIO IIKOJNY, W JOCTHIKCHUC
KOTOPBIX SBISETCS 0053aTEIBHBIM YCIOBHEM MOJIOXKHUTEIBHON aTTECTAlMU YUYEHUKA 32 KypC OCHOBHOH IIKOJIBI.
O1n TpebOoBaHUS CTPYKTYPHPOBAHBI IO TPEM KOMIIOHEHTAM: «3HAMb/HOHUMAMbY, «YMEmby, «UCHOIb308AMb
npuodpemenuvie 3HAHUA U YMEHUs 8 NPAKMUYECKOU OesimenbHOCU U Nno8ceoHesHou dcusnuy. Ilpu 3ToM
MOCJIETHHE ABA KOMIIOHEHTA MPEACTABICHBI OTJCIBHO M0 KAXKIOMY U3 Pa3/IesIOB COJACPIKAHMUS.

N3ydyenne mareMaTHKH B OCHOBHOHM MIKOJIE JaeT BO3MOXKHOCTH OOYYalOUIMMCS JOCTHYb CIICAYIOIIUX
pe3yabTATOB Pa3BUTHSL:

1) 6 nuuHOCMHOM HanpaeieHuu:
YMCHHE SCHO, TOYHO, I'PaMOTHO HU3JlaraTb CBOM MBICJIIN B yCTHOI>'I U TIMChbMEHHOM peur, NMOHMMAThb CMBICII
IIOCTABJIICHHOM 33/1a4M, BBICTPaUBaTh apryMEHTALUIO, [IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEDHI;
KPUTUYHOCTb MBINUICHHUA, YMCEHUC pacClo3HaBaTb JIOTUYCCKHW HCEKOPPCKTHBLIC BBICKA3bIBAHUA, OTJINYATh
TUIOTE3y OT (pakTa;
HpeCTaBJICHHE O MATEMAaTHYECKON HayKe Kak cepe 4enoBeuecKoil IesaTeabHOCTH, 00 3Tanax ee pa3BHTHS, O
€€ 3HAYMMOCTH /ISl Pa3BUTHS LIUBHIN3ALUH;
Kp€aTUBHOCTH MBIIIJICHUSA, MHUIUATHBA, HAXOYNBOCTh, AKTUBHOCTDb IIPH PCUHICHUU MATEMAaTUYCCKUX 3a1a4,
YMCHHE KOHTPOJIMPOBATh MPOIIECC U Pe3yJIbTaT YUeOHOW MaTeMAaTUISCKON JACITEIbHOCTH;
CIMOCOOHOCTD K 3MOIMOHATEHOMY BOCIIPHSATHIO MaTeMaTHYECKUX 00BEKTOB, 3a/1a4, PELICHUI, pacCyKICHUIl,

2) B Memanpeomemnom Hanpagienuu.

NepBOHAYAJIbHbIC MPEICTaBICHUS 00 MAEAX M O METOJaX MAaTeMaTHKU KaK YHHUBEPCAJIBHOM S3bIKE HAYKH U
TEXHHKH, CPEICTBE MOACIUPOBAHUS SIBIICHUI U ITPOLIECCOB;

YMEHHE BUAETh MaTeMaTHYECKYIO 3aJady B KOHTEKCTE MpPOOJIEMHOW CHUTyalMH B APYTMX JUCLUIUIMHAX, B
OKPY>KaIOIEH KU3HU;

YMEHHE HaXOAWTh B Pa3IMYHBIX HUCTOYHUKAX WH(POPMAIHIO, HEOOXOJUMYIO /ISl PEIICHHS MaTeMaTHYECKHX
npoOJjeM, TPeICTaBIsATh €¢ B MOHATHOH QopMe, MPUHUMATD PENICHNE B YCIOBHUIX HEMOJHOW W MU30BITOYHOH,
TOYHOH M BEPOSITHOCTHON MH(pOpMaLny;

yYMEHHUE TIOHMUMaTh U MCII0JIb30BaTh MAaTEeMAaTHUECKHE CPECTBA HATJISAHOCTH (Tpad MKy, 1uarpaMMsl, TaOIHLIBL,
CXEMBI U JIp.) U1 WUTIOCTPALIH, HHTEPIIPETALNY, apTyMEHTALUH;

YMEHUE BBIIBUTATH TUTIOTE3bI IPH PEIICHUN YUeOHBIX 3a/1a4, TOHUMATh HEOOXOUMOCTh HX MTPOBEPKU;

yYMEHHE TPUMEHATh WHAYKTHBHBIE W JCIYKTUBHBIE CIOCOOBI PacCyKIEHHH, BUAETh Pa3IMUHbIe CTPATETHU
peuenus 3aay;

IIOHUMAHUE CYLUIHOCTH QIFOPUTMHMUYECKMX IPEAIUCAHUNA M YyMEHUE JIEUCTBOBATb B COOTBETCTBUM C
IIPEIOKEHHBIM alITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh LMW, BBIOMpAaTh W CO3JaBaTh aJITOPUTMBI JUIA PELICHHS Yy4eOHBIX
MaTeMaTHYECKHUX MPoOIIeM;

YMEHHE IJIaHUPOBATh U OCYIIECTBIIATD JESATEIbHOCTD, HAIIPABICHHYIO HA PEIIEHUE 3aa4 UCCIEI0BATEIBCKOTO
XapakTepa;

OBJIaJieHNEe ©a30BBIM MOHATHHHBIM amapaToM I0 OCHOBHBIM pa3zesiaM COIEep>KaHus, MpeacTaBlieHHe 00
OCHOBHBIX HM3YyYaeMbIX MOHATHUSAX (YHCIIO, TeOMeTpuiecKkas (urypa, ypaBHeHue, (QyHKIHS, BEPOSTHOCTH) Kak
BKHEHUIINX MaTEMAaTHYECKUX MOJIEISAX, [TIO3BOJISIOIIMX ONMCHIBATh U U3y4aTh PEAJIbHBIE IPOLECCHI U SIBJICHUS;

yMeHHe paldoTaThb C MaTEeMaTHYEeCKUM TEKCTOM (aHaJM3MPOBaTh, M3BJIEKATh HEOOXOAMMYIO WH(OPMALHIO),
IPaMOTHO IIPUMEHATh MATEMATHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, MCIIOIb30BATh Pa3IU4HbIC S3BIKU
MAaTEMaTUKH;

YMEHUE TPOBOAMTH KIAacCU(UKAIMU, JIOTHYeCKHe OOOCHOBaHUS, JIOKA3aTelbCTBA MATEMAaTHUYECKHX
YTBEPKJICHU;



YMEHHE pacIllO3HABaTh BHIBl MaTEMAaTHYECKHX YTBEPXKICHUH (aKCHOMBI, ONpEAeTeHHs, TEOpeMbl H Jp.),
npsiMbIe U 0OpaTHBIE TEOPEMBI;

pa3BUTHE MPEACTABICHUM O YHCIE M YHCIOBBIX CHCTEMax OT HATypaJbHBIX MO JACHCTBUTENBHBIX HYHCET,
OBJIaJICHUE HABBIKAMH yCTHBIX, TICBMEHHBIX, HHCTPYMEHTAIBHBIX BBIYHCIICHUH;

OBJIQICHUE CHMBOJIBHBIM SI3BIKOM ajreOpbl, MpPUEMaMd BBINOIHEHHUS TOXIECTBEHHBIX NpeoOpa3oBaHUiA
palMOHATBHBIX BBIPAXKCHUH, PEIICHHUsS YpaBHEHHH, CUCTEM ypaBHCHUH, HEPaBEHCTB M CHUCTEM HEPABEHCTB,
YMEHHUE HCTONb30BaTh WACI0 KOOPAMHAT HA TUIOCKOCTU JAJIsl MHTEPIPETAlul ypaBHEHUI, HEPABEHCTB, CUCTEM,
yMEHHE NPUMEHSAThH airedpandeckue mpeodpa3oBaHus, almnapar ypaBHEHHH W HEPaBEHCTB JUIS PELICHUS 3a/1ad
U3 Pa3INYHbBIX Pa3/iesioB Kypca;

OBNIaJICHUE CUCTEMON (YHKUMOHAIBHBIX MOHATHH, (YHKUMOHAIBHBIM SI3BIKOM W CHMBOJIMKOW, YMEHHE Ha
OCHOBE ()YHKIIMOHANBbHO-TpaQUUIECKHUX MPEICTABICHUI ONKMCHIBATH 1 aHATU3UPOBATH peallbHbIE 3aBHCUMOCTH;
OBJAJICHUE OCHOBHBIMH CIOCOOAMH TIPEICTAaBICHUS M aHalM3a CTATUCTHYECKMX [AaHHBIX; HaJIM4IHe
NPE/ICTaBICHUH O CTATHCTHYECKMX 3aKOHOMEPHOCTSX B pEaJbHOM MHPE W O PA3IMYHBIX CHOCO0aX HX
U3YYEHHS, O BEPOSTHOCTHBIX MOJIEIISX;

OBJIaJICHUE TEOMETPUUYECKHM S3BIKOM, YMEHHE HCIOJB30BATh €T0 sl ONMHCAHHs MPEIMETOB OKPYKAIOIIETO
MHUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUA W M300pa3HTENBHBIX YMEHHH, MPUOOpPETCHHUE HABBIKOB
FeOMETPUUECKUX TTOCTPOCHHIA;

YCBOGHHE CUCTEMAaTHYECKNX 3HAHWH O IUIOCKUX (DUTYpax M MX CBOWCTBAX, a TAK)KE HA HATJISHOM YPOBHE — O
NPOCTEUIINX TPOCTPAHCTBEHHBIX TeNaX, YMEHHUE MPUMEHSATh CHCTEMATHYeCKHe 3HAHUS O HHUX IS PEIICHHS
TEOMETPUUECKUX M MPAKTUUECKUX 3a71ay;

YMEHUS U3MEPSTh AJIMHBI OTPE3KOB, BEJIMYUHBI YTIIOB, UCIIONB30BaTh (POPMYIIBI [T HAX0XKICHHUS IEPUMETPOB,
IOIa/IeH 1 00bEMOB T€OMETPHIYECKHUX QUTYD;

yYMEHHE MPUMEHSTh N3yYCHHBIC TIOHATHS, PEe3yIbTaThl, METOBI JUIS PELICHHS 3a]a4 IMPAKTHIECKOTO XapakTepa
M 33/1a4 W3 CMEXHBIX ITUCHHUIUIMH C WCIOJIb30BAaHUEM IPH HEOOXOAMMOCTH CIPABOYHBIX MaTEPHAIIOB,
KaJIBKYJISITOpa, KOMIBIOTEPA.

PanuonajabHble yncia

BEITYCKHUK HAYYUTCS:

® [IOHUMATh OCO6CHHOCTI/I HGCSITH‘IHOﬁ CHUCTEMBI CUHCIICHUA,

* ONEpPHUPOBATH MOHATUAMHU, CBSI3aHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YHCEIT;

* BBIpaXKaTh 4YHCIa B SKBHBAJCHTHBIX (oOpMax, BbIOMpas Hauboyiee MOAXOISAIIYIO B
3aBUCHMOCTH OT KOHKPETHOW CUTYaluu;

® CpaBHUBATH U YNOPAJLOYMBATH PAallMOHAJIBHbBIC YUCIA;

® BBINIOJIHATH BBIYUCICHUA C paHI/IOHa.TII)HBIMI/I qHuciiaMu, codcrasa yCTHBIG U IIMCBMCHHBIC
MPUEMBI BBIYHCIICHUHN, TPUMEHEHUE KAJIbKYJIATOPA;

® HUCIIOJB30BATh IIOHATHA M YMCHHS, CBA3AHHBIC C IIPOIOPIUMOHAIBHOCTHIO BCIHNYHH,
nNpoucHTaM, B XOAC PCIICHUA MATCMATHUYCCKHUX 3aaa4 M 3aaa4 M3 CMCKHBIX IPEAMCTOB,
BBITIOJIHATD HECJIIOKHBIC ITPAKTUYCCKHUC pvaéTBI.

Buinycknuk nonyuaem 603mM0ACHOCHb.

NO3HAKOMUMBCA C NOUYUOHHBIMU CUCIEMAMU UCUUCTIEHUS. C OCHOBAHUAMU, OMAUYHbIMU om ] ()
Yenyoumo u pazeums npeocmagieHus 0 HamypaibHblX YUCIAX

HAYYUmMbCsl UCNONb306AMb NPUEMDL, PAYUOHATUSUPYIOWUE BbIYUCTIEHUS, NPUOOpeCmU NPUBLIYKY
KOHMPOIUPOBAMb EbIYUCTICHUA.

JlelicTBeHHBIE YN CIIA
BLIHVCKHHK HAVUYUTCA:

® MCIIOJIb30BAaTh HAYAJIBHBIC IPEACTABICHUS O MHOXECCTBEC ,Z[GI>'ICTBI/ITCJIBHBIX YUCCII,
¢ OoIepUpoOBaATH NOHATHEM KBAJIPATHOT'O KOPHS, IPUMCHATH €TI0 B BEIYHUCIICHUAX.

Buinyckuux nonyuaem 803MOHNCHOCHb.
® DA36uUNb npedcmaeﬂeHue O 4Hucie u 4ucioevlx cucmemax onm HamypalbHblx 0o
oeticmeumesbHbixX uucei,




® paseuniv u yeﬂy6umb SHAHUSL 0 0eCIMUYHOU 3aNUCU OCLICMBUMEIbHbIX YUCEL.

I/I3MepeHI/I$l l'[pI/IGJ'[I/I)KeHI/IH, OIl€CHKH
BBIHVCKHI/IK HAay4YuTCiAa:
® MCIIOJIb30BAaTh B XOAC PCILICHUSA 3ana4 J3JICMCHTApPHBIC HPCIACTABIICHUSA, CBJA3AHHBIC C
HpI/I6JII/I)KéHHbIMI/I 3HaA4YCHUSAMU BCIIMYHMH.

Buinycknux nonyuaem 603moxcnocmu.:

* NOHAMb, UMO UYUCL0Bble OAHHblE, KOMOpble UCHONL3VIOMCA Ol XAPAKMEPUCMUKU
00bEKMO8 OKpYHCAOWe20 MUpd, AGIAOMCA NPEeUMYUeCMBEHHO NPUOIUNCEHHBIMU, YMO N0
3anucu  NPUONUNCEHHBIX — 3HAYEHUL,  COOepHCawWux  3HAYeHUll,  COOepIHCAUUXCSL 8
UHPDOPMAYUOHHBIX UCTNOYHUKOB

* NOHAMb, YMO NOSPEUIHOCMb Pe3YIbmama GblYUCIeHUU O0NHNCHA OblMb CcOusMepuma ¢
NO2PEeUtHOCMBIO UCXOOHBIX OAHHBIX.

Auredpanyeckue BbIpasKeHHs.

BbInyckHUK Hay4uTCS:

* ONEPHUPOBATH TOHSATHSIMU «TOXKIECTBO», «TOXKIECTBEHHOE INPEOOpa3OBaHHE», PEIIaTh
3a7a4un, copeprKale OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopmynamu;

* BBIIOJHATh NPeoOpa3oBaHMUsl  BBIPAKEHUH, COAEpXKAIIMX CTENEHU C  LEIbIMU
MOKA3aTeJsIMU U KBaJIpaTHbIE KOPHU;

* BBIIOJHATh TOXKJECTBEHHBbIE INPeoOpa3oBaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBWI JEMCTBUI HAaJl MHOTOWIEHAMH U alredpanyeckKuMu Apo0smu;

® BBIIIOJHATH Pa3I0KCHUC MHOTOYJICHOB HA MHOKXHUTCIIN.

Buinycknuk noayuum 603mMoicHoCHb:
®  HAYUUMbBCS GLINONHAMb MHO2OUIA208ble NPeoOPA308AHUS PAYUOHATLHBIX GbIPANCEHUL,
NPUMEHSISL WUPOKULL HAOOP CNOCOOO08 U NPUEMO8;
®  npuUMeHAmb MOANCOeCmBeHHble NPeodpPa3o8anus OJil peuweHus 3a0ay U3 pasiudHblX
pazoenos Kypca (Hanpumep 015 HAXOHCOeHUs HaubonNbuie20/ HaUMEeHbUle20 3HAYEHUs.
8bIPAdICEHUS).

YpaBuenus.
BI)IHVCKHI/IK HAay4IUTCA:

® pelmarb OCHOBHBIE BHJBI PAllMOHAJIBHBIX YPaBHEHUI C OJHOM IEPEMEHHOW, CHUCTEMBI
JIBYX YPaBHEHHUH C JBYMS IEPEMEHHBIMU;

* IOHMMATh YpPAaBHEHHE KaK Ba)KHEHIIYID MAaTEMaTHYECKYH) MOJEIb U1 ONHUCAHMS H
W3Yy4YEHUs] Pa3HOOOPA3HBIX peabHBIX CHUTYallWi, periaTh TEKCTOBBIC 3aJaud aJreOpandyecKum
METOAOM;

* IPUMEHATH rpadudecKre MPEACTABICHUS IS UCCIICOBAHUS YPaBHEHUN, UCCIICTOBAHMS
Y PELICHHs CUCTEM YPaBHEHHH C JBYMS IEPEMEHHBIMHU.

Buinycknux noayuum 603mMoicHoCHb.:

® 061a0emb CHEeYUANbHLIMU NPUEMAMU PEUeHUs. YPAGHEeHUll U CUCmeM YAPAGHEeHUll,
VBEPEHHO NPUMEHAMb annapam ypaseHenull OJid peuleHus pasHOOOpA3HLIX 3a0ay U3
MAMeMamuKu, CMEeHCHbIX NPEOMemos, NPAKMUKU,

® npumensams cpaguueckue npeocmagieHus O01a UCCIe008AHUS YPAGHEHUU, CUCMEM
ypasueHull, cooeparcaujux byKeeHHvle Kodppuyuenmol.

Hepagencrsa.
BeInyCKHUK Hay4uTcs:




® IOHMMAaTb U IIPUMEHATb TEPMHUHOJIOTMI0O U CHUMBOJIMKY, CBA3aHHBIC C OTHOILICHHEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTB;

® pellaTh JIMHEWHBIE HEPaBEHCTBA C OJHOW IIEPEMEHHOM M HX CHUCTEMBI, pelaTh
KBaJ[paTHbIE HEPABEHCTBA C ONIOPOM Ha rpauecKue NpeiCcTaBICHuUs;

* IIPUMEHSATH allapaT HEPABEHCTB JJI PELICHUS 3a]1a4 U3 Pa3Iu4HbIX Pa3zeiioB Kypca.

Buinycknux noayuum 603mMoicHOCHb HAYHUMbCAL:

® pPazHOOOpA3HLIM  Npuemam  00KA3amenbCmed HEepaGeHCMmS,  Y8EPeHHO  NPUMEHAMb
annapam Hepagencme OJisi peuleHusi PA3HOO0OPA3HbIX MAmeMamuyeckux 3aoad, u 3a0au
CMEJHCHBIX NPeOMemos, NPAKMUKU,

® npumensimv epaguueckue NPeOCmMAasieHusi Oasi UCCLE008AHUSL HEPABEHCMS, CUCHeEM
HepaseHcms, cooeparcaumux OyKeeHHvle Kodgpuyuenmol.

OcHoBHbIE MOHATHS. Unc10BbIe PyHKIMMH.

BhITYCKHUK HAVIUTCS:

* IOHMMaTh MW HCIOJb30BaTh (YHKIHMOHAJIBHBIC TIOHATHUS H  S3BIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),

* CTPOWTH IpapUKHU JIEMEHTAPHBIX (PYHKIIHIA, UCCIICIOBATh CBOMCTBA YMCIOBBIX (DYHKIINH
Ha OCHOBE M3y4Y€HUS MOBEICHUS UX rPpaUKoB;

* MOHUMAaTh (YHKIUIO KaK BaXHCUINIYI0 MAaTEMaTHYEeCKYI0 MOJENb IS OIMCAHUS
MIPOLIECCOB U SIBIICHUI OKPYXKAIOIIEr0 MUPA, MPUMEHATh (PYHKIIMOHAIBHBIN S3bIK AJIS1 OMUCAHUS
Y VICCIICZIOBAHUS 3aBUCUMOCTEH MKy (PU3UYCCKHUMH BEITUIHHAMHU.

Buinycknuk nonyuum 603mMoicHOCHb HAYYUMbCA:

® 1POBOOUMb UCCIIE008AHUS, CEA3AHHbIE C U3YUEeHUeM C8OUCME (YHKYUL, 8 MoM Yucie ¢
UCNONb3068AHUEM KOMNbIOMeEpPa,

® Ha 0CHOBe 2pAPUKO8 U3YUEHHBIX PYHKYUL cmpoums Oojee ClodCHble epaghuru (KycouHo-
3a0annvle, ¢ «BbIKOIOMBIMUY MOYKAMU U M.N.);

® UCNONBL306aMb (DYHKYUOHATIbHBIE NPeOCMABNeHUss U C80UCMBA (QYHKYull Ol peuleHus
Mamemamuyeckux 3a0ay U3z paziuiHsix pazoenos Kypca.

YucioBble MOC/T€10BATEIHLHOCTH.
BI)IHVCKHI/IK HAY4YUTCA:
* MOHUMaTh W WCIIOJIb30BATh SI3bIK IOCIENOBATEIbHOCTEH (TEPMHUHBI, CHMBOJINYECKUE
0003HaYeHMUs ),
* IPUMEHATH (POPMYIIBI, CBSI3aHHBIE C APHU(PMETHUECKON 1 TeOMETPUIECKON TPOrpeccueil, u
anmapat, cOpMUPOBAHHBIN MPU U3YUEHUU JPYTUX Pa3AeTOB Kypca, K PEUIeHUIO 33[a4, B TOM
YHCIIe C KOHTEKCTOM U3 PEATbHOM KU3HHU.

Buinycknux nonyuum 603moxicHoCmb HAYYUMbCSL:

® peuiams KOMOUHUPOBAHHbBLE 3A0a4U C NPUMEHeHUeM GopMyL N-20 YleHa U CYMMbl NePEblX
N uneHog apugmemuueckou U 2eoMempuyecKol npocpeccull, NPUMeHsas Npu dMoM annapam
VPAaBHeHUll U HEPAGEHCME,

® NOHUMAMb  ApUPDMEmUUEecKyl0 U 2eOMempudeckylo  npozpeccuu  Kax — QyHKyuu
HamypanibHO20 ap2ymMeHma, CesA3bl8amsv apupmMemudeckyio npocpeccuro ¢ JUHEUHbIM POCHOM,
2eoMempudeckyio — ¢ IKCHOMeHYUATbHbIM POCHIOM.

OnucarejbHas CTaTHCTHKA.
BEIIYCKHUK HAy4IUTCS HCIIOJIH30BaTh HpOCTCﬁH.IPIG CIIOCOOBI NpeACTaBJICHHUA W aHalln3a
CTaTUCTHYCCKHUX NAaHHBIX.




Buinycknux nonyuum 603moxicHOCHb npuobpecmu nepeoHaYaIbHbIL ONbIM OpeaHu3ayuu coopa
OGHHBIX NPU NPOBEOCHUU ONPOCd O0OWECMBEHHO20 MHEHUs, OCYWeCmeIsamb UX aHAIU3,
npeocmasisims pe3yibmamyl ONpoca 6 8uoe madiuysl, OUASPAMMYI.

C.]Iy‘laﬁﬂble COOBITHS B BEPOSATHOCTD.
BEIIYCKHUK HAYUUTCSA HaxXO0JUThb OTHOCUTCIIbHYIO 4aCTOTY U BEPOATHOCTH CJ'Iy‘IﬁfIHOFO COOBITHS.

Buinyckuux — nonyuum  603MOMCHOCHb — npuodOpecmu  Onblm — NPOBEOHUs.  CAVYALUHBIX
9KCHEepPeMenmos, 8 MoM Yucie ¢ NOMOWbIO KOMAbIOMEPHO20 MOOEIUPOBAHUS, UHMepnpemayuu
Ux pesyibmamos.

KomOunaTopuka.
BhINyCKHUK HAy4WTCS pemiaTh KOMOWHATOPHBIC 3a7aud Ha HAXOXJICHHUE YhCiIa 00BEKTOB
WM KOMOMHAIHIH.
BuinyckHuk noayuum 803MOMCHOCHb HAYYUMbCA HEKOMOPbIM CREeYUANbHLIM  NPUeMam
peuteHust KOMOUHAMOPHBIX 3A0a.

Harnasinaasi reomerpusi.

BrinyckHHUK HAayduTCS:

* pacrmo3HaBaTh Ha 4YepTekKaX, PUCYHKAX, MOJEISAX U B OKPYXKAIOLIEM MHUpE IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUIECKHE (UTYPHI;

* pacro3HaBaTh pa3BEPTKU KyOa, NPSIMOYTOJIBHOTO Mapajjiesienumneaa, MpaBUIbHON
HI/IpaMI/IZIBI, III/IJII/IHIIpa u KOHyca;

* CTPOMTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapajuieenunena;

* ompeAensaTh MO JHMHEWHBIM pa3MepaMm pa3BEPTKU (GUTYpPHI JIMHEHWHBIE pa3Mepbl caMoi
¢Gurypsl 1 Ha060pOT;

* BBIYUCJIATH 00BEM IMPSIMOYTOJILHOTO Mapaieienumnea.

Buinyckuux nonyuum 603mMoiucHOCHb.

® gLIYUCTAMb 00BeMbl NPOCMPAHCMBEHHBIX 2eOMEMPUYECKUX (Quayp, COCMABIEHHbIX U3
NPAMOY20bHBIX NAPALIeNenuneoos;

® yenybums u paseums NPeoCcmasieHus 0 NPOCMPAHCMEEHHbIX 2e0MeMPUIEeCcKUX hueypax;

® NPUMEHANb NOHAMUE pA36EPIMKU 0151 6bINOTIHEHUS npakmu4yecKux pacdenoe.

I'eomeTrpuyeckue purypsl.
BrInycKHUMK Hay4uuTCA:

® T0JIb30BAThCS S3BIKOM I'€OMETPHUM NIl ONMCAHUS MPEAMETOB OKPYXKAIOIIEro MUpa U UX
B3alMHOI'0 PACIIOJNIOKEHMS;

* pacrno3HaBaTh W M300pakaTh Ha 4YepTekaxX M PUCYHKAX reoMeTpudeckue (GUrypel U Ux
KOH(Urypanuu;

* HaXOJOUTh 3HAYCHUS JJIUH JMHEWHBIX 3JIEMEHTOB (PUIYyp M UX OTHOILEHHS, T'PaJyCHYIO
mepy yraoB ot 0° mo 180°, mpumeHsisi ompezeneHus, CBOMCTBa M NpuU3HAKU (UTYp U HUX
3JIEMEHTOB, OTHOIIEHUS (uryp (paBeHCTBO, MOAOOHME, CUMMETpPUH, MOBOPOT, MapajliesbHBINA
MIepPEHOC);

® OIEpUPOBATH C HAYAJIBHBIMHM MOHATHSMH TPUTOHOMETPHM U BBIIIOJIHATH JIEMEHTAPHBIE
orepanuu HaJl GyHKIUSIMH YTJIOB;

* pemaTh 3aJaud Ha JOKa3aTelbCTBO, ONMpPAsCh Ha HW3y4eHHBIE CBOIlCTBa GUIyp H
OTHOLIEHUH MEXy HUMH U IPUMEHSSI U3YUEHHbBIE METOABI JOKA3aTEIbCTB;




® pemiath HECJIOXKHBIE 3aJaud Ha IIOCTPOEHHME, IPUMEHS OCHOBHBIE AT OPUTMBI
HOCTPOECHHMS C TIOMOLIBIO LIUPKYJIS U TUHEHKH;
* pemarh NPOCTENHIINE MJIAHUMETPUUYECKHUE 3a/1a4U B IIPOCTPAHCTBE.

Buinycknux noayuum 603mMoicHoOCHb:

® 081a0emb MEMOOAMU peuleHUsl 3a0ay HA BbIYUCIEHUS U OOKA3AMENbCMBA. MemoOoM Om
NPOMUBHO20, MEMOOOM NO00OUSL, MEMOOOM Nepedbopa 6apUaHmMo8 U MemoooM 2eOMeMpPUeCKUxX
moyex;

® npuobpecmu onvim NPUMEHEHUs: AneeOPauiecKo2o U mpuUeoHOMempUYecKko20 annapama u
uoetl 0BUNCEHUSL NPU PeUUeHUU 2eOMeMPUYeCcKUX 3a0auy,

® 081a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMPOoeHUe ¢ NOMOWbIO YUPKVIIA U
JIUHENKU: aHanu3, nocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;

® HAYUUMbCA peuams 3a0ayu Ha NOCMPOeHUe MEMOOOM 2eOMEMPULECKO20 MeCma MoYeK U
MemoooM HOOOOUA,;

® npuobpecmu ONbIM UCCIEO08AHUSL CBOUCME NIAHUMEMPUYECKUX Dueypc HOoMOubio
KOMNbIOMEPHLIX NPOSPAMM,

® npuobpecmu  Onvlm  BLINOJHEHUsT  NPOeKmos no  memam:  «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «Ilocmpoenue ompeskos no ghopmyner.

HN3mepenue reoMeTpu4ecKUX BeJIHYHH.

BbIITyCKHUK HAYYUTCS:

® HCIIOJIB30BAaTh CBOWMCTBA M3MEPEHUS JUIMH, ILIOIIAJAEH W YIJIOB IPH PEUICHUM 3aJad Ha
HAaxO’KJICHUE JUIMHBI OTPe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI 1YTH OKPYKHOCTH, TPaAyCHON MeEpbI
yria,

® BBIYMCIIATh IUIOIIAAU TPEYTrOJIBHUKOB, MPAMOYTOJIbHUKOB, NapajUIeJIOrpaMM- MOB,
Tpaneuuii, KpyroB U CEKTOPOB;

® BBIYMCIIATH JUIMHY OKPY>KHOCTH, JUIMHY AYTH OKPY’KHOCTH;

® BBIUUCIIATH JUIMHBI JIMHEWHBIX 3JI€MEHTOB (DUIyp U UX YIJIbl, UCIOIb3Ys (POPMYIIBI ATHHBI
OKPYKHOCTH M JUIMHBI AYTU OKPYKHOCTH, (hOpMYJIbl IUIOIAaAen Guryp;

* pemiath 3a/a4d Ha JIOKA3aTelIbCTBO C MCHOJIb30BAaHUEM (OPMYJ JJIMHBI OKPYKHOCTU U
JUIMHBI IYTU OKPY>KHOCTH, (popmya rutomaaeit puryp;

* pemiaTb NPAKTHYECKHUE 33/7aud, CBA3aHHBIE C HAXOXKJIEHUEM TI'€OMETPUYECKUX BEIHMYMH
(Mcnomb3yst MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEJCTBA).

Buinyckuux nonyuum 603mMoxicHOCHb:

® Buiyucname naowaou uayp, cocmasieHHvix u3 08X uiu 0Oonee NpAMOY20NbHUKOS,
napanienocpammos, mpey2oibHuKo8, Kpy2a u cekmopa,

® GLIYUCTAMb NIOWAOU MHO20Y20JIbHUKOG, UCNONb3YS. OMHOULeHUS PABHOBENUKOCMU U
PABHOCOCMABIEHHOCTU,

® npuobpecmu OnvIM NPUMEHeHUsl aneedpauyecKo2o U mpueoHOMempuiecKko2o annapama u
uoetl 08UNCEHUSI NPU peteHUul 3a0ay Ha 8blYUCTIeHUe NI0WA0eli MHO20)20IbHUKOS.

Koopaunarsi.
BbInycKHUK HAy4uTCS:
* BBIUUCIISATH JJMHY OTpe3Ka IO KOOpPAMHATAM €ro KOHIIOB; BBIYHMCISATH KOOPIUHATHI
CEpEIUHBI OTPE3Ka;

* UCIOJIB30BaTh KOOPIMHATHBIN METOJ JUIsl U3YYEHHS CBOMCTB MPSIMBIX U OKPYKHOCTEM.

Buinyceknux noayyum 603MoACHOCHb.
® 081a0emb KOOPOUHAMHBIM MeMOOOM peuleHUs 3a0ay Ha 8blYUCIeHUe U O0KA3AMENbCMBO,




L4 npuo6pecmu onsvint UCNOJIb30BAHUSA KOMNbBIOMEPHBLIX npocpamm O/l AHANU3A YACTHbBIX
crydaes 63auUMHO20 paACnoON0HCEHUA OprDfCHOCmeﬁ U npAmMblLX,

L4 npu06pecmu Oonsvlnm 6blNOJIHEeHUSl NPOEKmMOoe6 Ha nmemy «HpuMeHeHue KOOpaMHCZmHOZO
Mmemooa npu peuileruu 3004y HA 8bIYUCTICHUE U OOKA3AMETbCMBON.

BekTopsl.

BhINyCKHUK HAY4YHTCA:

® OIIEPUPOBATH C BEKTOPaMU: HAXOJHUTb CYMMY M DPa3HOCTb IBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTHh BEKTOP, PABHBIN IIPOU3BEICHUIO 33JAHHOT0 BEKTOPA HA YUCIIO;

® HAXOAMTH JUIsl BEKTOPOB, 3alaHHBIX KOOPAUHATAMHU: JJIMHY BEKTOpA, KOOPAUHATHI CyMMBbI
U pa3HOCTH JBYX U 0oJiee BEKTOPOB, KOOPIMHATHI MIPOU3BEACHUS BEKTOPA HAa YHUCIO, IPUMEHSSA
IpU HEOOXOIMMOCTH COUYETATENNbHbIH, EPEMECTUTENIbHBINA U paclpeieIUTENIbHbIN 3aKOHBI;

® BBIYKCIIATh CKaJSIPHOE IIPOM3BEICHHUE BEKTOPOB, HAXOIUTh YrOJI MEXKJY BEKTOpaMy,
YCTaHABJIMBATh NEPIECHIUKYIAPHOCTD IPSIMBIX.

Buinyckuux nonyyum 603moacHocms.

® os1ademo BEKNOPHbLIM Memooom PpEeULeHUA 3a0ay4 Ha 8bIYUCTEHUEe U ()0Kd3am€]lbcm6’0,'

L4 npuo6pecmu Onsvlm 6blNOJIHERUA NPOEKNO6 Ha memy «prweHeHue 6EKMOPHO2O Mmemooa
npu peuleruu 3a0a4 Ha 8blYUCAeHUe U O0OKA3AMETbCINEO Y.




