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IosicHUTENLHAA 3aNMNCKA

PaGouasi nporpaMMa 1o y4eGHOMY NpeaMeTy «MaTeMaTHKa» pa3padoTaHa B COOTBETCTBHU ¢ HOPMATHBHO-
NPaBOBLIMH T0KYMEHTAMU:

1.

2.

~No ok

Oenepanbubiii 3akoH oT 29.12.2012 Ne273-®d3 (pex. ot 13.07.2015 «O6 obOpa3oBaHuu B
Poccuiickoit ®eneparun») ( ¢ u3M U goi., Berynui B cuiny 0131.01.2012 Ne 69)

®denepalibHbIIl KOMIIOHEHT IOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB HAYAJILHOTO OOIIETO,
OCHOBHOTO 0O0mmIero U cpeaHero (moisHoro) oOmiero oOpa3zoBaHus (MpukKaz MUHHCTEpPCTBA
obpazoBanuss u Hayku P® or 05.03.2004 1. Ne 1089 «OO6 yrBepxknaeHuu QenepaabHOTO
KOMIIOHEHTa TOCY/AapCTBEHHBIX 00Opa30BaTENbHBIX CTaHAAPTOB HAYAJILHOTO OOIIEro, OCHOBHOTO
o01ero u cpemHero (IOJIHOT0) 00IIero 00pa3oBaHUs

@enepanbHblii  0a3uUCHBI  y4eOHBI TIJIAaH W OpPUMEpHbIE  y4ueOHble  IUIaHBI  JUIA
o0meobpazoBatenbHbIX  yupexaeHuii Poccuiickoit ®deneparnuu, peanu3yronmx MporpaMMbl
obmero oo6pazoBanus (mpukaz MOP® ot 09.03.2004 r. Ne 1312 «OO06 yTBepKIeHUU
denepanbHOoro 0a3MCHOrO ydyeOHOro TIUIaHA W NPUMEPHBIX Y4eOHBIX IUIAHOB IS
0011e00pa3oBaTebHBIX YUpeKaeHuii POy

OcHoBHast ob6pazoBatenbHas nporpamma MBOY «lllkomna Ne 51y Ha Tekyuuii ydeOHBbIH rox;
VYueOnsiif mman MBOY «llIkona Ne51» Ha Texymuii yueOHbIi ro;

I'onoBoit kanennapusiii rpaduk MBOY «Illkona Ne51» Ha Tekyuuii yueOHBbIH roj;

[Tonoxxenue o mopsinmke pazpadborku padoueit mporpammbel MBOY «lllkoma NeS1» wa Texymuit
y4eOHBIN TO;

[TonoxxeHne o TeKyIEeM KOHTPOJIE YCIIEBAEMOCTH U IipoMexxyTouHoi arrectaunu MBOY «Ikona
No51» Ha Tekymuii yueOHbIN TO;

HporpaMMa 110 y‘le6HOMy npeaAMeTy «MaTeMaTuKa» IIPCJAHA3HAYCHA JIA Yy4dalluXcCs 9 xiacca

0011e00pa30BaTeIbHON MIKOJIBI M PACCUMTAHA Ha 5 9acoB HeJeNo, Bcero 170 ydeOHBIX 4acoOB B TOM, U3
HUX Ha U3y4eHUe TeM 1o anredpe orBoautcs 102 yaca, Ha U3ydeHUE TEM 10 TEOMETPUHU — 68 YacoB.
[IpomexyTouHas aTTecTanus MPOBOAUTCS B (OPME TECTOB, KOHTPOJBHBIX, CAMOCTOSTENbHBIX PalOT.
VYyamuecss IpoXoAsaT UTOroByro artectanuio — OI'D

PaGouas mporpamMmma Co3JiadHa Ha OCHOBC yqe6Ho — METOANYECKOI'O KOMIIJICKTA.

1.

A.I'. Mopakosuu Anredpa 9 knacc: Y4yeOHUK A 0o011e00pa3oBaTelbHbIX YUPEKICHUN —

M.: MueMo3uHa, 2012;

2.

A.I'. Mopnkosuy, T.H. Mumyctuna, E.E. Tynbuunckas. Anrebpa 9 xmacc. 3agadyHuk st

o011eo0pa3oBaTenbHBIX YUpexaeHuii — M.: Muemosuna, 2012;

3.

JLA.  AnexkcangpoBa  Anrebpa 9  kmacc:  CamocrosiTenbHble  paOOThI ISt

o011eo0pa3oBaTeNbHBIX yupexaeHui. — M.: Muemo3uHa, 2007;

4.

A.I'. Mopakosuu, E.E TynbunHckas Anrebpa: Tecter mia 7 — 9 xkaccoB

o011eo0pa3oBaTeNbHBIX YupexxaeHui. — M.: Muemo3uHa, 2012;

FO.I1. Hynuunein, E.E. Tynbuunckas ~ Anrebpa. 9 xmacc. KouTposibHble paboOThl [1i1s
o011eo0pa3oBaTeNIbHBIX yupexxaeHuid. — M.: Muemo3una, 2007.

5. «'eometrpus 7-9» (JI.C. Aranacsn), M., «[Ipocsemenuey, 2009 r., 12-e uznanue

N3ydyenne mareMaTHKH Ha 0a30BOM YPOBHE OCHOBHOrO 00miero o0pa3oBaHHsl HANPaBJICHO HA
AOCTHKEHHUE CJIeNyIOLIHUX 1eei:

OBJIajIeHHe CHCTEMOIl MaTeMaTW4YeCKUX 3HAHUN U yMEHUU, HEOOXOIUMBIX JUIs MPUMEHEHHUS B
MPAKTUYECKOHN AESITeIbHOCTH, U3yUYEHHS] CMEKHBIX AUCLMILINH, TPOIOJIKEHHS 00pa30BaHus;
HHTEJVIEKTYa/IbHOe pa3BUTHE, (OPMUPOBAHUE KAUYECTB JIMYHOCTH, HEOOXOAUMBIX YENIOBEKY IS
MOJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTHYHOCTh
MBIIUICHNS, WHTYMIMS, JIOTHYECKOE MBIIUIEHUE, JJEMEHThl aJITOPUTMUYECKON KYJIbTYpBI,
IPOCTPAHCTBEHHBIX MPECTABICHH, CIIOCOOHOCTH K NMPEO0ICHUIO TPYIHOCTEH;

(opMupoBaHue NpeacTaBIeHUH 00 HIEAX U METOJaX MaTeMaTHKH KaK YHHBEPCAJIbHOIO SI3bIKA
HAyKHM U TEXHUKH, CPEACTBA MOACIUPOBAHUS SBICHUI U ITPOLIECCOB;



BOCIIUTaAHHE KYJIBTYpbI JMYHOCTH, OTHOILLIEHHWS K MAaTeMaTHKe Kak K 4YacTH
00111e4eNTOBEYECKON KYIbTYPhI, TOHUMaHHE 3HAYMMOCTH MAaTEMaTHKH Ul HAY9HO-TEXHHYECKOTO
nporpecca;

Pa3BUTHE BBIYUCIUTENBHBIX U (HOPMAIBHO-ONIEPATUBHBIX alreOpandeckux YMEHUH /10 YpOBHS,
MO3BOJIAIOIIETO YBEPEHHO MCIIONb30BaTh WX IIPU PELIEHUM 337ad MATEMAaTUKH M CMEXHBIX
npeaMeToB ((u3KKa, XUMHS, OCHOBBI MH(OPMATHKH M BBIYHUCIUTENBHOM TEXHHUKH), YCBOCHHUE
anmnapara ypaBHEHHI U HEpPAaBEHCTB KaK OCHOBHOI'O CPEACTBa MaTEMaTHYECKOIO MOJEIMPOBAHUS
NPUKIAIHBIX 3a]a4, OCYIIECTBIIeHHE (YHKIMOHAIBLHOM MOATOTOBKM IIKOJBHUKOB. B xome
U3y4eHHs Kypca 00yJaroImuecs OBIaAeBalOT NPUEMaMU BBIYUCICHUN Ha KaJBKYJISTOPE.

OCHOBHBIE 3a4a4u;

IPEeIyCMOTPETh BO3MOXKHOCTh KOMIIEHCAIIUM MPOOETOB B IMOATOTOBKE IIKOJBHUKOB |
HEJIOCTaTKOB B UX MaTeMaTH4YeCKOM Pa3BUTHH, Pa3BUTUU BHUMAHUS U TaMSATH;

o0ecneunTh ypOBHEBYIO AU PepeHITnaIuio B X0ae 00yICHHUS;

obecrieunTh 0a3zy MaTreMaTWYeCKHX 3HAHUM, NOCTAaTOUHYIO Jisi Oyaymied mpodeccHoHaTbHON
JeSITeIbHOCTH WK TOCIEIYIOero 0OydeHus B cTapuield IIKOJIE;

cpOpMHUPOBATH YCTOMYMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

pa3BHBAaTh MaTeMaTH4YeCKUE U TBOPYECKUE CIIOCOOHOCTH yJaIHXCS;

MOJTrOTOBUTh OOYYalOUIMXCSl K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKHM3HEHHOTO U
npodecCHOHAIBHOTO MyTH.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUS yqeﬁﬂoro nmpeaMmera «MaTeMaTHKa»:

B

X0A€ OCBOCHHA  COACPKAHUA  MATCMATHYCCKOI'O O6paSOBaHI/I$I ydqamuecs  OBJIAaACBAKOT

Pa3sHOOOpa3HBIMH CIIOCOOAMH JIESITENBHOCTH, IPHOOPETAIOT U COBEPIIEHCTBYIOT OIIBIT:

MIOCTPOEHMSI U MCCIIEJOBAHUS MaTEMAaTUYECKUX MOJEIEH ISl ONMCAHUS U PELICHUs MPUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX JUCLMILINH;

BBINOJIHEHUS] U CAMOCTOSATEIIBHOTO COCTABJICHUS AITOPUTMUYECKUX MPEANUCAHUN U MHCTPYKLUI
Ha MaTeMaTMYeCKOM MaTepuaie; BbIIOJIHEHUS pacyeToB  IPAKTUYECKOI'O  XapakTepa;
UCIIOJIb30BaHUSI MATEMAaTUYECKUX (POPMYI U CAMOCTOSATENIBHOTO COCTaBJIEHUs (POPMYII HA OCHOBE
0000I11eHNs YaCTHBIX CIIy4aeB M HIKCIEPUMEHTA;

CaMOCTOSITENIbHOM paboThl € MCTOYHMKaMHM HHGpopManuu, oO0OOIIEHUS M CUCTeMaTHU3alUH
MOJIy4eHHOU MH(OpMaLUK, HTHTETPUPOBAHUS €€ B JIMUHBIN OMBIT;

MIPOBE/ICHUS JI0KA3aTeNbHBIX PAacCyKICHUH, JIOTUYECKOro OOOCHOBaHMS BBIBOJIOB, pPa3IMUEHUS
JIOKa3aHHBIX M HEJOKa3aHHBIX YTBEP)KJIEHUM, AapryMEHTHUPOBAaHHBIX M OSMOLMOHAIBHO
yOeIUTENbHBIX CYKICHUI;

CaMOCTOSITEJIbHOM M KOJUIEKTUBHOM JIEATENBHOCTH, BKIFOUEHUS CBOMX PE3YJIbTATOB B PE3YJIbTAThI
paboThl TPYINIBI, COOTHECEHHE CBOEr0 MHEHHMS C MHEHHEM JPYrMX YYaCTHMKOB Y4eOHOro
KOJUJIEKTHBA U MHEHUEM aBTOPUTETHBIX UCTOUYHHKOB.

B PE3YIbTATC U3YUCHUSA MATCMATUKU Ha 0azoBOM YPOBHEC YYCHHUK OOJIKCH 3HATh/TIOHUMATh

CYILIECTBO MOHATUSA MaTEMAaTHYECKOTO JI0KA3aTeNIbCTBA; IPUMEPBI JOKA3aTEIbCTB;

CYILIECTBO MOHATHUSA aJIrOPUTMA; IPUMEPHI AJITOPUTMOB;

KaK HCIOJB3YIOTCS MaTemMaThueckue (OopMysbl, ypaBHEHHS M HEpPABEHCTBA; MpPHUMEPHl HX
IIPUMEHEHUs JUIs PELIEHNs MAaTEMATUYECKUX U IIPAKTUYECKUX 3a/1a4;

KaKk MaTeMaTHYeCKH OIpejaesieHHble (QYHKIMM MOTYT OIMCHIBaTh pEaJbHbIE 3aBUCHUMOCTH;
MIPUBOAUTH PUMEPHI TAKOTO OMUCAHUS;

KaK MOTPeOHOCTH NMPAKTHKU NMPHUBETU MAaTEMAaTUYECKYl0 HayKy K HEOOXOAMMOCTH PACHIMPEHUS
MIOHATUS YUCIIA;

BEPOSITHOCTHBIM ~ XapakTEp MHOIMX 3aKOHOMEPHOCTEH OKpYKaroLIero MHpa; MpPHUMEPHI
CTaTUCTUYECKHUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakuM OoOpa3oM TeoMeTpusi BO3HMKJIA M3 MPAKTHYECKHX 3a/Jad 3eMJIeMEpHs;  IpUMEpHI
reOMETPUUECKUX OOBEKTOB U YTBEPKACHUHN O HUX, BAXKHBIX JUIS IPAKTUKU;

CMBICII ~ WJ€alu3alllM, I[O3BOJIOIIEN  pemarb 33aJadyd  pPEATbHOM  JEHMCTBUTEIBHOCTH
MaTeMaTHYECKUMHI METOJaMH, IPUMEPBI OINOOK, BO3HUKAIOIUX IPU UI€AJIN3ALINY;

Aunredpa



yMEThb

COCTaBJIATh OYKBEHHBIC BBIPAXKEHHUS M (OpPMyIbl O YCIOBUSAM 3aJay; OCYIIECTBIATH B
BBIPQXKEHUAX U (OPMYJIaX YUCIOBBIE TOJACTAHOBKU U BBIIOJIHATH COOTBETCTBYIOIIME BHIYNCIICHNUS,
OCYILECTBIISATh TIOJICTAHOBKY OJIHOTO BBIPAXKECHHS B JIPYroe; BBIpaXKaTh H3 (OPMYIT OAHY
IIEPEMEHHYIO Yepe3 OCTaJIbHBIE;

BBIIIOJIHATh OCHOBHBIE JCHCTBUSA CO CTENECHAMU C LEJNBIMU IOKA3aTEIsIMH, C MHOTOWICHAMH U C
anreOpanyecKUMH JpOoOSMU; BBIOJIHATH PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIH; BBIIOIHAThH
TOKJECTBEHHbIE IPEOOpa30BaHMs PALIMOHATIBHBIX BBIPAKEHUI;

IPUMEHSTh CBOMCTBA apU(PMETUYECKUX KBAJPATHBIX KOPHEW Uil BBIUYMCICHUS 3HAYECHUH WU
peoOpa30BaHUIl YUCIIOBBIX BBIPAXKEHUH, COJIEpKAILUX KBaIpaTHbIE KOPHU;

peuiaTth JIMHEWHbIC, KBAJAPAaTHBIE YPAaBHEHHS M PALMOHAIBHBIE YPAaBHEHMsI, CBOIAILMECS K HUM,
CHUCTEMBI JIBYX JIMHEMHBIX YPABHECHUHN U HECIIOKHBIE HEJIMHENHBIE CUCTEMBI,

pelaTh JMHEHHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOM IEPEMEHHOM U UX CUCTEMBI,

pelmaTb TEKCTOBBbIE 3aJaud ajareOpaudyeckuM MeETOJIOM, HWHTEPIPETHPOBATh IOJIy4EHHBIN
pe3yibTar, IPOBOAUTE OTOOP PELICHUH, UCXO U3 (POPMYITUPOBKY 334a4H;

n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSIMOK;

ONpEIEIATh KOOPAUHATBI TOYKM IUIOCKOCTH, CTPOUTh TOYKM C 3aJaHHBIMH KOOpPJIMHATAMU;
n300paxkaTb MHOXKECTBO PELLIEHUI JIMHEHHOTO HEPaBEHCTBA,

pacrio3HaBaTh apu(pMETUYECKHE U T€OMETPUUYECKHE POTrPECCHH; PELIATh 3a/1aul ¢ IPUMEHEHUEM
(bopMyITBI 00IIETO YWIEHA M CyMMbI HECKOJIBKHUX TIEPBBIX YICHOB;

HaXO/AUTh 3Ha4YeHUs (PyHKUUM, 3a7aHHOU (opmysoil, Tabmuuei, rpagukoM MO €e apryMeHrty;
HaXOJUTh 3HAYCHHE apryMEHTa [0 3Ha4eHUI0 (QYHKIINH, 3alaHHON TpaUKOM WU TabJIuLeH;
OTIpPENIeNIATh CBOMCTBA (D)YHKIMU TO €€ TpaduKy; MPUMEHITHh TpapuuecKue MpeaCTaBICHUS NpU
peleHnn ypaBHEHUH, CUCTEM, HEPABEHCTB;

OIMCHIBATh CBOMCTBA N3YUYEHHBIX (DYHKIIM, CTPOUTH UX I'paduKy;

HCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HAHUS U YMCHUS B HpaKTI/I‘lCCKOﬁ JACATCIIbHOCTH U HOBCGI[HCBHOﬁ KHU3HHU

JUISL:
e BBINOJHEHUS PacyeToB M0 (GopMyNaM, CocTaBIeHUs (HOPMYJI, BBIPAKAIOIIMX 3aBUCUMOCTH MEXKIY
peasbHBIMH BETMUMHAMM; HAX0XKJICHUS HYKHOH ()OPMYJIbI B CIPAaBOYHBIX MaTepHasax;
® MOJEIMPOBaHMUS MPAKTUUYECKMX CHUTyallUd M UCCIEJOBAaHMM IIOCTPOEHHBIX MoOJeNned ¢
UCIIOJIb30BaHUEM alapaTa ajareopsl;
® ONHUCAHUS 3aBUCHUMOCTEH MeXJy (U3NYECKHMHU BEIMYMHAMU COOTBETCTBYIOIIMMHU (POpMysiaMu
IIPU UCCIIEI0BAaHUH HECTIOKHBIX MPAKTUUECKUX CUTYallH;
e MHTEpIpeTaluy rpaduKoB peabHbIX 3aBUCUMOCTEH MEX1y BeTMUNHAMY;
I'eomerpus
YMETb

TIOJTb30BATHCS SI3BIKOM T€OMETPHH ISl OTMCAHHS TIPEMETOB OKPYKAIOIIETO MHPA;

pacrno3HaBaTh reoMeTpruueckre (pUrypsl, pa3inyaTh UX B3aUMHOE PaCIOIOKEHUE;

M300pakaTh T€OMETPHUYECKHE (UTYPHI; BBITIOIHATH YEPTEXKH 10 YCIOBUIO 33/1a4; OCYIIECTBISATh
npeoOpa3oBaHus GUryp;

pacro3HaBaTb Ha 4YepTeXax, MOJENAX M B  OKPYXKaloLEH OOCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeNa, N300paxaTh HUX;

B IIPOCTEHIIINX CIy4asX CTPOUTH CEYCHUS U Pa3BEPTKH MIPOCTPAHCTBEHHBIX TEIT;

MIPOBOJIUTH OINEPALMU HAJ BEKTOPAMHM, BBIYMCIATH JUIMHY M KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpaMH;

BBIUUCIIATh 3HAYEHHUS T€OMETPUYECKHX BEIWYWH (IUIMH, YTJIOB, IUIOIMAACH, 00BEMOB), B TOM
yucne: s yraoB or 0 go 180° ompenensiTe 3Hau€HUS TPUTOHOMETPUYECKHX (QYHKUIMHA IO
3aJJaHHBIM 3HAYEHUSM YTJIOB; HAaXOAUTh 3HAUCHHS TPUTOHOMETPUYECKUX (PYHKIIMI MO 3HAYEHUIO
OJTHOW W3 HHX, HaXOIUTh CTOPOHBI, YIJIBI M TUIOMIAJHW TPEYTOJbHUKOB, JIMHBI JOMAaHBIX, TyT
OKPYKHOCTH, IJIOIIAIHi OCHOBHBIX T€OMETPUUECKUX (PUTYDP U PUTYp, COCTABICHHBIX U3 HUX;



pelarbs reoMeTpUUYECKre 3aJaul, ONUpasCh HAa  M3y4yeHHble cBoiicTBa  ¢uryp u
OTHOIICHWA MEXIy HHMH, HPUMEHSS JONOJIHUTENbHBIE TIIOCTPOCHUS, anreOpandeckuii u
TPUTOHOMETPUYECKUH ammapar, UJIed CHMMETPUH;

IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKJIECHUS IIPU PELICHUM 33a7ad, UCIOJb3Ysl U3BECTHBIE TEOPEMBI,
0oOHapyX u1Basi BO3MOKHOCTH JUIsl UX UCIIOJIb30BaHUS;

peuaTh NpocTelne INIAHUMETPUUECKHE 3a7]a4l B IPOCTPAHCTBE;

HCII0Jb30BaTh HpI/IO6peT€HHBIe 3HAaHUA U YMCHUS B HpaKTH‘IeCKOﬁ JACATCIIbPHOCTU U HOBCGI[HGBHOﬁ KHU3HHU

JJIAL

OINMCAaHUs PEATIbHBIX CUTYalUi Ha S3bIKE TEOMETPUH;

pacyeToB, BKIIOYAIOMIUX MPOCTEHIIINE TPUTOHOMETPHUYECKHE (DOPMYIIBI;

pelIeHns TEOMETPUUYECKUX 3aau C UCIIO0Ib30BaHUEM TPUTOHOMETPHUU

pelleHns MPaKTUYECKUX 3ajay, CBSI3aHHBIX C HAXOXJACHUEM TIE€OMETPUYECKUX BEJINYMH
(McnoB3ys MPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPENICTBA);

MIOCTPOCHUI F€OMETPUUECKUMU HHCTPYMEHTaMU (JIMHEWKa, yroJIbHUK, HUPKYJIb, TPAHCIIOPTHP).

DJIeMeHTBhI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTE

yMEThb

IIPOBOJUTH HECJIOXKHBIE JOKA3aTENIbCTBA, IOJy4YaTh MPOCTEUINNE CIEACTBUS U3 U3BECTHBIX WIH
paHee TOJIY4YEHHBIX YTBEPXKACHHUH, OLEHUBATh JIOTMYECKYIO IIPAaBHIBHOCTb PaCCYKICHUM,
MCII0JIb30BaTh IPUMEPHI JJI WUTIOCTPALIMK U KOHTPIIPUMEPHI JIJIs1 OIIPOBEPIKEHUSI YTBEPKIACHMUI;
U3BJIEKaTh MH(OPMALMIO, IIPEACTABICHHYIO B TaOJIUIax, HA AUarpamMMax, rpaukax; cCOCTaBiIsATh
TaOJIMIIBI, CTPOUTD JUArpaMMbl U IpauKH;

pemaTrb KOMOMHATOPHBIC 33a7]a4d IIyTEM CHCTEMAaTHYECKOro nepedopa BO3MOKHBIX BapUAHTOB, a
TaK)Ke€ C UCIIOJIb30BAaHUEM ITpaBHIIa YMHOXKECHMUS;

BBIUHCIIATH CPEAHNE 3HAUEHUS PE3YIbTaTOB U3MEPEHMUI;

HaXOJUTh YaCTOTY COOBITHSI, UCHOJb3ysd COOCTBEHHbIE HAOIIOAEHUS U T'OTOBbIE CTaTUCTUYECKUE
JTaHHBIE;

HaXO/UTh BEPOSITHOCTHU CIyYalHbBIX COOBITHH B MPOCTEHIINX CIydasx;

HCIIOJBb30BaTh HpI/I06p6TeHHBIe 3HAHUS U YMCHUS B HpaKTquCKOﬁ JIESATEIbHOCTH U NOBCEIHEBHOM KU3HU

JJISAC

BBICTpanWBaHUs apryMEHTallMU TIPU JJ0Ka3aTeNbeTBe (B hopMe MOHOJIOTA U AHAIIOTa);
pacro3HaBaHusl JOTUYECKU HEKOPPEKTHBIX PACCyKICHUI;

3alMCU MaTEMATUYECKUX YTBEPKIACHUMN, JOKA3aTEIbCTB;

aHaJlM3a peallbHbIX YHCIOBBIX JaHHBIX, MPEJCTABICHHBIX B BUJE TUarpamm, rpaikoB, TaOJIHII,
pelleHrs MPaKTUYeCKUX 3a7ad B TIOBCETHEBHOW M TMPOGECCHOHATbHOW EATETbHOCTH C
WCIIOJIb30BaHUEM JCHCTBUU C YHCIIaMH, TPOIEHTOB, JJIMH, IUIOMIaneHd, OObEMOB, BPEMEHH,
CKOpOCTH;

perieHust yueOHbIX U MPAKTUUECKHUX 3a/1a4, TPEOYIONUX CHCTEMAaTHYeCKOro epedopa BapuaHToOB;
CpaBHEHHUs IIAHCOB HACTYIUICHUS CIy4YaWHBIX COOBITHI, OIIEHKH BEPOSTHOCTH CIIY9ailHOTO
COOBITHS B MPAKTHYECKUX CUTYAIUAX, COTIOCTABIICHUS MOJIENIH C PEATbHOM CUTYaITueH;
MMOHUMAHUS CTATUCTUYECKUX YTBEPIKJICHUMN.

ConepxaHue y4eOHOro nmpeaMeTa «MaTeMaTHKA)

Tema: «IloBTOpeHue Kypca aiaredpsnl 7 -8 KJaccoBy».

Pazoen mamemamurxu. Ckeoznasn aunus

Yucna ¥ BEIYUCIICHUS
Bripaxxenus u mpeoOpa3zoBaHus
VYpaBHEHUs 1 HEPABEHCTBA
OyHKIUU

Ooba3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETLHOU 00NACMU MAMEMAMUKA



JHeicTBus c OOBIKHOBEHHBIMU u JIECATUYHBIMU APOOSMHU.
DopMyIIBl COKPAIIEHHOTO YMHOXKEHUS.

ToxnecTBeHHbIE TPeoOpa3oBaHus ANreOpPandecKUX BBIPAKCHHA.

CreneHb ¢ HaTypajIbHBIM [TOKA3aTEIEM.

JIuHeiiHble ypaBHEHUS U HEPABEHCTBA C OJHON IEPEMEHHOM.

KBanpatHble ypaBHEHHUSI.

Yposenv o6azamenvnoii noozomosku odyuarouecocs

YMeTh BBINONHSTH JEHCTBUS ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

YMeTh BBINONHSTH TOKIECTBEHHBIE Pe0Opa30BaHus alreOpandeckux BbIpaKECHHUI.
3HaTh (POPMYIIBI COKPAIICHHOTO YMHOXKECHHS.

YMeTh peniath JTUHEHHbIE YPaBHEHUS U HEPABEHCTBA U UX CUCTEMBI.

YMeTh peniath KBaJpaTHbIE YPAaBHEHUS.

Ypoeenwv 603mosricnoit noozomoexku odyuarouwiezoca

YMeTh BBITOIHATH JEHCTBHSI ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

YMeTb BBIMOIHATH TOX/IECTBEHHBIC TIPE0OPa30BaHUS alNTreOpandecKnuX BBIPAKCHUH.
3HaTh GOPMYIIBI COKPALICHHOTO YMHOKEHHUS ¥ IPUMEHSATh MX B PA3JIMYHBIX CITydasX.
YMeTh peniaTs JIMHEWHBIC U KBaIPAaTHBIE YPAaBHEHHs U HEPABEHCTBA U UX CUCTEMBI.
YMeTh peniarb KBaJApaTHLIC YPaBHEHHUS.

VYMeTh perath ypaBHEHUsI M HEPABEHCTBA rpa)uuecKUM CIIOCOOOM.

Tema: «KBagpaTnunas GyHKums».

Pazoen mamemamuxu. CKe03HAA TUHUA

DO yHKIUSA.
YpaBHEHHUS U HEPABEHCTBA.

Ooa3amenvHblIl MUHUMYM COOEPIHCARUA 00PA308aAMENbHOI 001aCMU MAMEMAMUKA

KBagpatuunas ¢pyHkuus, ee rpaguk.

KoopanHaTsl BepMHbI Napaboibl, 0Cb CHMMETPHH.
CaoiicTBa KBaApaTUYHON (QYHKIUH.

Kopens n-it crenenu.

CrenenHas QyHKIMS C HaTypaJbHBIM [IOKa3aTEJIEM.

Yposenwv ooazamenvnoii noocomosxku ooyuarowezoca

YMeTh HaxXOAWTh 3HAaYeHUs (YHKIWHU, 3aJaHHON (opmylion, Tabnuiei, rpadpukoM 1o ee
apryMeHry.

YMeTh HaxoJUTh 3HAYCHHE AapryMeHTa MO 3HaueHHIo (YHKIMH, 33JaHHOM TpapuKoM WM
TaOIUIIEH.

YMeTh onpenensTh CBOWCTBA KBaApaTUYHOU pyHKIIMHU 1O ee TpaduKy.

YMeTb OnUChIBaTh CBOWCTBA KBAIPATUYHON (PYHKIIUH, CTPOUTH €€ Ipaduk.

3HaTh CBOMCTBA CTEMEHHOM (DYHKIIMM C HATYypaJIbHBIM MTOKa3aTeJIeM.

Ypoeenwv e03moorcnoit noozomoexku odyuarouiezoca

[ToHnMaTh, 4TO QYHKIUS — 3TO MaTeMaTHYECKash MOJIENb, [TO3BOJISIONIAs ONUCHIBATh M U3y4aTb
pa3sHOOOpa3Hble 3aBUCUMOCTH MEXAY pealbHbIMU BEJINYMHAMHU.

YMmeTh cTpouTh rpaduk KBaApaTUIHON (QYHKIIUHU C TOMOLIBIO apauIeIbHBIX EPEHOCOB.

YMeTh MHTEepIpeTUpPOBaTh B HECIOXKHBIX CIy4yasX rpapuKd peabHbIX 3aBHCHUMOCTEH MEXITy
BEJIMYMHAMU, OTBEYAsl HA IOCTABIEHHBIC BOIPOCHI.

Tema: «YpaBHeHHSI U HEPABEHCTBA € OTHOM MepeMeHHOID).



Paszoen mamemamuru. Cxeo3nas 1unus
e VYpaBHEHMS U HEPABEHCTBA

Obsa3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMEIbHOU 001ACMU MAMEMAMUKA
e PemieHue pallMOHAJIBHBIX YPaBHEHUH.

e [Ipumeps! pemieHUs] ypaBHEHUN BBICHINX CTEIEHEW; METOIbl 3aMEHbI MEPEMEHHOM, pa3ioKeHue
Ha MHOYXHUTEIIN.

e VYpaBHEHHUS, IPUBOJUMBIEC K KBAJAPATHBIM.
e KBajnparHble HEpaBEHCTBA.
e lcnonbs3zoBanue rpadukoB GyHKIUH 1715 pelIeHUs HEPaBEHCTB.

Yposenv o6azamenvnoii noozomosku odyuarouecocs
e VYMeTh pemiarh KBaJpaTHbIE, pAllMOHATLHBIC YPABHEHUS, yPaBHEHUS, CBOJSIINECS K HUM.
e VYMeTh peniaTh HEPABEHCTBA C OJTHOM EPEMEHHOM.
e VYMeTb NpUMEHSATh rpapuuecKue MpeIcTaBICHUs PU PELICHUH YPaBHEHUN U HEPABEHCTB.

Yposenwv 603mooicnoit noozomoexku odyuarouwezoca
e VYMerTh pemaTh anredpandeckue yYpaBHEHUS BBICIINX CTENICHEH M YPAaBHEHHS, CBOISIIINECS K HUM.

e VYMeTh NIPUMEHATh METOJl UHTEPBAJIOB IIPU PELICHUN HEPABEHCTB.
[ ]

Tema: «YPaBHeHI/Iﬂ N HEPABCHCTBA C IBYMSI NIEPEMECHHBIMMW).

Pazoen mamemamuxu. Ckeo3nasn 1unus
L4 ypaBHeHI/IH H HCPABCHCTBA

Ooba3amenvHblil MUHUMYM COOEPIHCAHUA 00PA306AMENLHOT 001ACIMU MAMEMAMUKA
e HenuHeliHble CUCTEMBI YPaBHEHUN.
e I'paduyeckas uHTEpHpeTaLUs YPaBHEHUN C IBYMs IEPEMEHHBIMH.
e ['paduyeckas MHTEpIpPETALUS CUCTEM YPAaBHEHUN C IBYMSI IEPEMEHHBIMH.
e ['paduyeckas HHTEpIPETALUS HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CHCTEM.

Yposenwv o6a3amenvnoit noocomoexku odyuarouiezoca
e VYMeTh peniaTh HECIOXKHbIE HEIMHEWHBIE CUCTEMBI YPAaBHEHMI.
e VYMeTb NpUMEHATh rpapuuecKue MpeICTaBIeHMs U PELICHUH YPaBHEHU U HEPaBEHCTB.

e VYMeTh NpUMEHATh IpaduyecKue MPEeJCTABICHUS MPH PEUIEHUH CHCTEM YpaBHEHUN M CHCTEM
HEPABEHCTB.

Yposenwv 603morncnoit noocomosxu odoyuarouezocs
e YMeTh peliaTh HEJIMHENHBIE CUCTEMBl YPABHEHUN.
e VYMeTh NIPUMEHSTh PAa3JIMYHbIE METO/IbI PELICHUS HEIMHEWHBIX YPABHEHUN.
e VYMeThb pemarh TEKCTOBBIC 3aJaud aareOpandecKuM METOIOM, WHTEPIPETHUPOBATH MOTYYEHHBIN
pe3ynbTaT, MPOBOAUTH OTOOP PEIICHHM, UCXO/s1 U3 (OPMYITUPOBKH 3a/1a4H.

e VMeTh HaxoJuTh Ha KOOleHHB.THOfI IIJIOCKOCTH MHOXXCCTBO peI_HCHI/Iﬁ HCPAaBCHCTB C ABYMA
MNEPpEMCHHBIMU U UX CUCTCM.

Tema: «Apudmernyeckasi 1 reoMeTpuYecKasi IPOrpeccumn».

Paszoen mamemamuru. Ckeo3nas aunus
e BriuucieHud U 4ucia.
e BripaxeHus u npeoOpa3oBaHUs.

Ooba3amenvHbLIl MUHUMYM COOEPHCAHUA 00PA306aMENbHOU 00NACMU MAMEMAMUKA
e [loHsATHE MOCIIEIOBATEITHHOCTH.



Apudmernueckas u reoMeTpruYecKast IIPOrPECCHUM.
e  dopmynsl 001IEro YieHa apuMETHUECKON U TeOMETPUYECKON POTPeCcCHil.
e  DopMyBl CyMMBI IEPBBIX HECKOJIBKUX WICHOB apU(METHUECKONH M TECOMETPUIECKOI MPOrPeCcCHid.

Yposenv o6a3amenvnoii noozomosxku odyuarouezoca
e Pacno3HaBarh apu(pMETHUECKUE U TEOMETPHUECKUE TPOTPECCHH.

e Pemarh HeCIOXHBIE 33/Ja4d C NpUMEHEHHEM (opmyn OOIIero ujieHa M CYMMbI HECKOJIBKHX
MEPBBIX YICHOB MPOrPECCHil.

Yposenv 603morncnon noocomosxu ooyuarouezoca
e JloHuMarb CMBICH HAEANU3aLMHU, MO3BOJISIOLICH pEIIAaTh 3aJadyd pPEalbHOW JIEMCTBUTEIIBHOCTH
MaTEeMaTUYECKUMHU METOJIaMU, TPUMEPHI OMIMOOK, BOSHUKAIOIIMX MTPHU HI€ATU3aI1H.
e Pacno3naBatrhk apupMeTHUECKHE U TEOMETPUUECKHIE TIPOTPECCHUH.

e Pemarpy 3amaun ¢ npuMeHeHHeM (opMmysa OOIIEero wieHa W HECKOJbKUX MEPBBIX YJICHOB
MIPOTPECCUH.

Tema: «j1eMeHTbl KOMOMHATOPUKYU U TEOPUM BEPOATHOCTEI».

Pazoen mamemamuru. Ckeo3nan nunusn
o UYycna v BEIYHUCIICHHUS.
e MHOXecTBa 1 KOMOMHATOPHKA.
e BeposTHOCTS.

Ooa3amenvHbIIl MUHUMYM COOEPIHCAHUS 00PA308aAMENbHOI 001aCMU MAMEMAMUKA
e [Ipumeps! pemieHuss KOMOMHATOPHBIX 33]1a4: IepedOp BapUAHTOB, TPABHIIO YMHOKEHUS.
e YacToTa cOOBITHSA, BEPOATHOCTH CIy4ailHOTO COOBITHSI.

Yposenv o6a3amenvnoii noozomosxku odyuarouezoca

o VYMeTh peuarb KOM6I/IHaTOpHLIe 3aladyu IYTEM CHUCTEMATHYCCKOI'O nepe6opa BO3MOXHBIX
BApHUAHTOB.

e VYMeTh pemarb KOMOMHATOPHBIE 33a4U C UCIIOJIb30BAHUEM TPaBUIIa YMHOKECHHUS;
e YMeTh HaXOJUTh BEPOSTHOCTH CITy4alfHBIX COOBITUN B MPOCTEHIINX CITydasix.

Yposenv 6o3moorrcnoit noozomoexu obyuarougezoca

e VYMeTh HaxXOAWTh 4YAaCTOTY COOBITHS, WCIHOJb3ys COOCTBEHHBIE HAONIOJIEHUSI U TOTOBBIE
CTaTUCTUYECKHUE JIAHHBIE.

e llcrons30BaTh HpI/IO6peT€HHI>IC 3HaHUA W YMCHHA B HpaKTquCKOﬁ JACATCIIBHOCTH U
MOBCEIHEBHOM JKM3HM JUIS pelleHuss Y4YeOHbIX M NPAKTHUECKUX 3aJad, TpeOyrolux
CHCTEMaTHYeCcKOoro nepedbopa BapuaHTOB.

e llcrons30BaTh HpI/IO6peTeHHLIe 3HaHUA W YMCHHA B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTU U
HOBCG}]H@BHOI\/II KHU3HU JI1 CpaBHCHHUA IIAHCOB HACTYIINICHHA cnyqaﬁme CO6BITI/II71, OILICHKHU
BEPOSTHOCTH CIY4alHOTO COOBITHS B NPAKTUUYECKUX CHUTYaIlUsX, COIMOCTABJICHUS MOJEIU C
peaNbHON CUTyaluen.

Tema: «IloBTOopenue. Pemienue 3agau».

Pa3zoen mamemamuxku. CK603HAA NTUHUSA
e Upcna v BEIYHMCICHUS.
e BripaxeHus u npeoOpa3oBaHUs.
e VYpaBHEHHMs U HEPABEHCTBA.
e  DyHKUMMU.

Ooba3amenvHbIIL MUHUMYM COOEPHCAHUA 00PA306AMETbHOU 00NACMU MAMEMAMUKA



o Apudmernueckue JIEUCTBUS c pPalMOHAIIBHBIMYU YUCIIAMU.
e [IpeoOpazoBaHMsT MHOTOWICHOB, anreOpanyeckux apoOeil. CBOWCTBA CTENEHU € HATypaJbHBIM
nokaszareisem. [Iporpeccun.

e VYpaBHeHHE C 0AHOM nepeMeHHOoM. CucTeMbl ypaBHEeHH. HepaBeHCTBA ¢ OTHOM EPEMEHHOM U UX
CHUCTEMBI.

2

K
o Oynkiuu: y = kx, y=kx+b, :;, y= X%, y= X, y=x", y= ax’+bx+c, wux cBoiicTBa

rpaduKy.
Tema: «BekTopbl. MeT01 KOOPAUHAT.

Pazoen mamemamuru. Ckeo3nas nunus.
e [‘eomerpuyeckue GUIypHl M UX CBOKMCTBA.
e l3MepeHHe reOMETPUYECKUX BEIHYUMH.

Ooba3amenvHbIIL MUHUMYM COOEPHCAHUA 00PA306AMEILHOU 00NACMU MAMEMAMUKA
e Bekrop. lyinHa (MOysb) BeKTOpa. PaBeHCTBO BEKTOPOB.
e KoopanHaThl BEKTOPA.
e Omnepauuu HajJ BEKTOpaMH: YMHOKEHUE BEKTOpA Ha YUCIIO, CJIOKEHUE, Pa3JI0KEHUE.

Yposenv oba3amenvnoii noozomosxku odyuarouezoca
e VYMeTh 0JIb30BaThCS 3bIKOM I'€OMETPUH I OIMCAHUS [IPEIMETOB OKPYKAOILIEro MUPA.
e VYMeTb NPOU3BOJAUTH ONEPALK HaJl BEKTOPAMHU.
e VYMeTb BBIYUCIATH 3HAYCHUS] TEOMETPUUECKUX BEITUUHH.
e VYMeTh pemarb reOMEeTPUUYECKUE 3aJa4l KOOPAUHATHBIM METOOM.

Ypoeenwv 603moorcnoit noozomoexu odyuarouwiezoca
e VYMeTb NOJIb30BATHCS SI3bIKOM T'€OMETPHUU UIs ONMCAHUS IPEIMETOB OKPYKAIOIIEr0 MUpA.

YMeTh NpOU3BOAUTD OTEPAIIUU HAJl BEKTOPAMHU.

YMeTh BBIYUCIATH 3HAUYEHUSI TEOMETPUIECKUX BEJTHMYHH.

YMeTb pemath reoMeTpUIeCcKue 3a1a4l KOOPIAUHATHBIM METOJIOM.

YMeTh MpOBOIUTH JIOKa3aTelIbHbIE PACCYKICHUS MPU PEUICHHH 3a]lad, UCIOIb3Yys H3BECTHBIC

TEOPEMBI.

YMeTh permarh NpocTelme MmIaHUMETPUIECKHE 3a/1a4H B IPOCTPAHCTBE.

e lcnonp3oBaTh TMpPHOOpETEHHBbIE 3HAHHWS M YMEHUS B MPAKTUYECKON JAEATeTbHOCTH U
MOBCEHEBHOM KHU3HH.

Tema: «CooTHOIIEHHS MeXK1Y CTOPOHAMH M YIJIAMHM TpeyrojbHuka. CkajsipHoe Npou3BeleHHe
BEKTOPOB».

Pazoen mamemamurxu. Ckeo3nasn nunus
e ['eomerpuyeckue PUTypHl U UX CBOWCTBA.
e l3MepeHue reoMeTpUYECKUX BETUYHH.

Ob6s3amenbHblil MUHUMYM COOEPHCAHUA 00PA308AMENLHOU 00ACMU MAMEMAMUKA
e CuHnyc, KOCUHYC U TaHreHc yrios ot 0° 1o 180°.
e  VYroj Mexay BEKTOpaMHu.
e Teopema cuHycoB U TeopeMa KOCHHYCOB. [IprMepbl UX MpUMeHEHHs JUTsl BBIYUCICHUS HJIEMEHTOB
TPEYroJbHUKA.
e dopmyna, BeIpakarolas IoLa b TPEYroJIbHUKA Yepe3 JIBE CTOPOHBI M YTOJl MEXAY HUMHU.
e (CxanspHOe MpOU3BeIEHHE BEKTOPOB.

Yposenw ooa3amenvnoit noocomosxu odyuarouiezocs



YMeTb  NpOU3BOAUTHL  ONEpalyd  HaJ BEKTOpaMH, BBIYMCIIATh TUTAHY n
KOOPJUHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMHU, CKAISIPHOE TPOU3BEICHNUE.

VMeTh BBIYHCIATH 3HAYEHUS T€OMETPUUECKUX BEIMUYMH, B TOM uucie: s yriios ot 0° mo 180°
OTpENENATh 3HAYEHUsS TPUTOHOMETPUUYECKHX (YHKIMA TI0 3aJaHHBIM 3HAYCHUSM YIJIOB;
HaxXOIUThb 3HAUYCHUS TpI/IFOHOMeTpI/I‘ICCKHX (bYHKHI/IfI II0 3HAYCHHUIO OHHOfI U3 HHUX, HaXOJHUThb
CTOPOHBI, YTJIbI M TUIOIIAIA TPEYTOJIHbHUKOB.

Yposenv 603morncnon noocomosxku ooyuarouezoca

VYMeTh MOIB30BaThLCSA S3LIKOM TCOMCTPHU IAJId OIMMCAHUA MTPCAMETOB OKPYKAIOIICTO MUpaA.

YMeTh NPOU3BOIUTH OIIEpalMU HaJl BEKTOPAMHU.

VYMeTh BBIYUCIATH 3HAYCHHUSI TEOMETPUYCCKIX BEITHYHH.

YMeTh penath reOMETPUYECKHUE 3a/1a4i, IPUMEHSST TPUTOHOMETpUYecKre (QYHKIIMHA U CKaJISIPHOE
IPOU3BE/ICHUE.

YMeTh IMPOBOAWTL JOKA3aTCJIIbHBIC PACCYXIACHUSA IIPHU PCHICHUH 3adad, HUCIIOJIb3yd HU3BCCTHBIC
TEOPEMBI.

YMeTh pemarh npocTeiime IIaHUMETPHUSCKHE 331a4i B POCTPAHCTBE, UCIIONB3Ys CKAIIPHOE
IPOU3BEICHUE BEKTOPOB.

Hcnons3oBath HpI/IO6peTCHHBIe 3HaHUA W YMCHHA B HpaKTI/I[IeCKOfI JACATCIIBHOCTH H
HIOBCETHEBHOM KH3HU.

Tema: «/IJ1MHA OKPYKHOCTH H IUIOIIAAL KPYray».

Pazoen mamemamurxu. Ckeosnasn nunus

I'eomerpuueckue GUTYpHI 1 UX CBOMCTBA.
N3mepenne reoMeTpudecKux BEIUYHH.

Oba3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETLHOU 00NACMU MAMEMAMUKA

Broucannpie M omMCcaHHBIE MHOI'OYIr'OJIbHUKH. HpaBI/IJ'II)HBIC MHOI'OYT'OJIbHHUKH. CYMMa YrJjioB
MMPaBUJIbHOTI'O MHOT'OYT'OJIbHUKA.

JUInHa OKPY>KHOCTH, YUCJIO T; JUIMHA JYTH.
[Tnomans kpyra ¥ MIoIMaabs CEKTOpa.
Brincansble 1 onucaHHble OKPY>KHOCTH MPAaBUIIBHOTO MHOTOYTOJIbHUKA.

Yposenwv ooazamenvnoii noocomosxku ooyuarowezoca

YMeTb N01b30BaThCS A3bIKOM T€OMETPHUU AJI ONIUCAHUS IPEIMETOB OKPYKAIOLIEr0 MUPA.
YMeTh pacnio3HaBaTh T€OMETPUYECKHE (PUTYPBI, pa3IMdaTh UX B3aUMHOE PACIIOIOKEHHUE.
YMmeTs n300paxkats reoMeTpuyeckue GUrypbl; BbIIOTHATE UepTeKHU MO YCIOBUIO 3aJa4H.

YMeTh BBIUHCIATH JJIMHBI YT OKPYXHOCTH, JUIMHY OKPYXXHOCTH, NEPUMETPHl M IUIOIIAIN
MIPaBUJIBHBIX MHOT'OYTOJIBHUKOB, IUTOIIAIA KPyTa M CEKTOpa.

Ypoeenwv e03moorcnoit noozomoexu odyuarouwiezoca

YMeTb NpOBOAUTH [OKA3aTEIIbHBIE PACCYKICHUS IIPU PELICHUU 3a]ay, HUCIIOJIb3Yys W3BECTHBIC
TEOPEMBI.

YMeTh pemars NpoCTEHIINE IUIAHUMETPUYECKHE 331491 B IPOCTPAHCTBE.

Hcnonb3oBaTh MNpHOOpPETEHHbIE 3HAHUS W YMEHHUS B NPAKTHUYECKOM JESATENbHOCTH H
IIOBCEJHEBHOM JKM3HU JUI pELICHUs IMPAKTUYECKUX 3a]ad, CBA3AHHBIX C HAXOXKICHUEM
FEOMETPUUECKUX BEIUYMH(KCIIONB3YS TPU HEOOXOJMMOCTH CHPAaBOYHUKM U TEXHHUYECKHE
CpeICTBa.

YMeTb BBINIOIHATH NOCTPOEHUS TPABUIIBHBIX MHOIOYTOJIbHUKOB.

Tema: «/IBHKEeHUE).

Pa3zoen mamemamuru. CKeo3nas nunus



e [eomerpuueckue GUTypHI U UX CBOUCTBA.
e l3mMepeHHE reOMETPUYECKUX BEIUYMH.

Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AMENbHOU 001ACMU MAMEMAMUKA
e Marepuan THOUICKUT HU3YYCHHIO, HO HE BKItOYaeTcs B TpeOoBaHMS K YPOBHIO MOJTOTOBKH

YUCHHKOB.

Yposenv 603mootcnoi noozomoexu ooyuarowezoca

[Tpumeps! 1BUXKEHUS QUTYP.
LlenTpasibHas 1 0oceBasi CHAMMETPHS.
[TapamienpHbIN TIEPEHOC.

[ToBoporT.

Tema: «O600ma0ee NOBTOPEHUEY.

Paszoen mamemamuru. Cxkeo3nas 1unus
e [eomerpuueckue GUTYpHI U UX CBOWCTBA.
e l3MepeHHe reOMETPUYECKUX BEIHYMH.

Ooba3amenvHbIIL MUHUMYM COOEPHCAHUA 00PA306AMEILHOU 00NACMU MAMEMAMUKA
e HavanbHbie MOHATUS U TEOPEMBI TEOMETPUU

YeTbIpexyroJbHUKA U MHOTOYTOJIbHUKH.
OKpy’>KHOCTb U KpYT.

N3mepenune reoMeTpuuecKiX BEIHUKH.
Bexkropsl.

KoanvecTBO yacoB no anreépe mo pasmenam

TpeyronbHUK, €ro CBOICTBA. PaBeHCTBO U 1o00Me TPEYroJbHUKOB. PerieHue TpeyrojibHuKa.

Pasznen KonuuectBo 4acoB B | KonTpoabHbie pa6oTsl
padoueii nporpamme

BBoanoe nosropeHue 4 Bxonnas KOHTPOJIbHAs

pabota

PanyioHanbpHbIe HEPABEHCTBA U UX CUCTEMBI 14 Nel

Cucremsl ypaBHEHHH 10 Ne2

UwncnoBele PyHKINU 22 Ne3,4

[porpeccun 16 Ne5

OneMeHThl KOMOMHATOPHKH, CTATHCTHKH M Teopuu | 14 Ne6

BEPOSITHOCTEN

HroroBoe moBTOpeHne 1o anredpe 22

HToro 102 6

KoJsimyecTBO 4acoB o reoMeTpuu Mo pasjaejiam

Pasznen KosmuecTBO 4acoB B | KonTpoabsHbie paGoThl
padoueii mporpaMmme

1.BexTopsl 12 Nel

2. MeTtox KoOpAWHAT 11 Ne2

3. CoOTHONIIEHUS MEXIy CTOpOHaMH U yrjamu | 12 Ne3

Tpeyroiabauka. CKansgpHOe MPOU3BEICHNE BEKTOPOB

4. JinvHa OKpY>KHOCTH U IJIOLIa/lb Kpyra 10 Ned

5. JIBmxenue 9 Ne 5

HTtoroBoe moBTOpEHNE MaTepuaia o reoMeTpru 14

Hroro 68 5




@®opMbI IPOMEKYTOYHOM U UTOTOBOM aTTeCTALIMHU
(KOHTPOJIb YPOBHSI 00y4EHHOCTH):

[IpomexyTouHas arTecTalusi MPOBOIUTCS B (OpME TECTOB, KOHTPOJIBHBIX, CAMOCTOSTEIbHBIX
paboT, paboT MO KapToYKaM, MPOBEPOYHBIX PabOT, MATEMATHYECKUX JTUKTAHTOB W TpeHAXKEPOB (o 10 -
15 MUHYT) B KOHIIE JIOTMUECKHM 3aKOHUYEHHBIX OJIOKOB ydyeOHOro marepuana. Mtoromas arrecranus
IpPeayCMOTPEHA B BHJIE HTOTOBOW KOHTPOJIBHOM pabOTHI.

Buabl koHTpOJIA:

1. BxoaHO# KOHTPOJIb
Bxo/1HO# KOHTPOJIb - MPOBOJUTCS B Hauajae y4eOHOro roja Jjs OrpeaeeHUs] yPOBHsI MOATOTOBIEHHOCTH
K IIPOIOJDKEHNIO 00pa30BaHUs M KaK METO]] HCCIIEIOBAHUS HA ATAIEe KOHCTATUPYIOIIETO AKCIIEPUMEHTA.

2. [IpoMexXyTOYHBII KOHTPOJIb
Lenu npomesicymouno2o KOHMponA.:

- JIMarHOCTHUKA YPOBHS OOYYEHHOCTH YYalIUXCs MO MPeAMETaM;

- OTIpEJICICHNE YPOBHS OCBOCHUS 00s3aTE€ILHOI0 MUHUMYMA COJIEpKaHusl 00pa30BaHus yHalIUMUCS 8-X
KJIACCOB;

- KOHTPOJIb 32 YPOBHEM C(HOPMUPOBAHHOCTH YICOHBIX YMEHUN U HABBIKOB.

3. IIpomexyTouHas aTrecTanus (MTOrOBbI KOHTPOJIb)

[IpomexyTounas arrecraius (ATOTOBBI KOHTPOJIb) - MPOBOJIUTCS KaK OIICHKA PEe3yJIbTaTOB O0yUEHUS 3a
oTpeieNIeHHBI, JOCTATOYHO OOJIBIION MPOMEKYTOK Y4eOHOTO BPEMEHH - UETBEPTh, MOIYTOAUE, TO/.

4. TeMaTUu4YeCKM KOHTPOJIb:

KonTposabHble padoThI 10 reoMeTprH

Paznen Kontpoabnbie padoTsl Inanupyemble 1aThl
JINEY: dakr

1.BexTopsl Nel 07.10.16

2. MeTop KoopauHAT No2 18.11.16

3. CooTHOIIEHUST MEXIy CTOpOHaMH M yriaamu | Ne3 13.01.17

TpeyronbHuka.  CkamspHoe  TNPOW3BEACHUE

BEKTOPOB

4. JInvHa OKpYKHOCTH U IJIOLIa/b Kpyra Ned 17.02.17

5. JIpmxenue Ne 5 17.03.17

HToro 5

KoutpoabHbie pa6oThl o anredpe

Paznen Kontpoibhbie padoTsi Il1anupyemble 1aThI
Ilaan Dakrt

.BBogHOE IOBTOpEHNE Bxonnas koHTpoJibHas | 06.09.16

pabota
PanrioHanbHble HEPAaBEHCTBA U UX CHUCTEMBI Nel 10.10.16
CucteMbl ypaBHCHHA No2 07.11.16
YucnoBsle GyHKIMU Ne3 05.12.16
CrenenHas QyHKIUS No4 10.01.17
IIporpeccuun No5 15.02.17
DOneMeHThl KOMOWHATOPHKH, CTaTUCTHKH U | Ne6 03.04.17
TEOPUH BEPOSITHOCTEN
Urorosast koHTpoJbHas pabora mo maremaTtuke | Mrorosas 17.05.17
(2 gaca)
HToro 7

5. Tekyummii KOHTPOJIb:

Texymmii KOHTPOJIb - MO3BOJISIET IaTh OLIEHKY pe3yJbTaTaM MOBCeIHEBHON paboThl. B mporecce ganHOrO
BUJIa KOHTPOJIS YCTaHABIMBAETCS HE TOJIBKO PE3yJIbTaT MpPEAIeCTBYIOUIEH paboThl, KAaUeCTBO YCBOEHUS
3HAaHUM, YMEHUN, HABBIKOB, HO U TOTOBHOCTb YYalllMXCS K BOCIPHUATHIO HOBOIO Marepuana. Texkymui
KOHTPOJIb KaK HanOoJiee onepaTUBHAA U JUHAMUYHAs IPOBEPKA PE3YyIbTaTOB IMO3BOJISET BBIACHUTH CIBUT
B Pa3BUTHHM YYCHHUKOB M COACWCTBYET OpraHM3allMd PUTMUYHON paboThl ydammuxcs. OCHOBHas Lieib




JAHHOTO KOHTpOJIA - aHanu3 xoxa (opmupoBanus 3YH, 4yTo maer yuurento ¥ y4EHHKY BO3MOXKHOCTh
CBOEBPEMEHHO OTPEarupoBaTh Ha HEJAOCTATKH, BBIIBUTh UX MPUYUHBI, IPUHATH HEOOXOAUMBIE MEPHI K
YCTPAaHEHMIO, BO3BPATUTHCS K €I1I€ HE YCBOSCHHBIM IIPAaBWIIAM, OIIEPALUAM U ACUCTBUS.

KpuTtepun u HOpMBbI OLIEHKH 3HAHUI, YMEHUH M HABBIKOB 00Y4aIOIIHUXCS 10 MATEMATHKe
1. OneHka NMCbMEHHBIX KOHTPOJbHBIX PAa00T 00y4alIMXCs 0 MaTeMaTHKe.
OTBET OLICHUBACTCSI OTMETKOM «5%», €CIIN:

1. paboTa BHITIOJIHEHA ITOJTHOCTHIO;
2. B JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUSX PEIICHUS HET MPOOETIOB U OIHUOOK;
3. B PCIICHUH HET MAaTEMAaTHYSCKUX OIMMOOK (BO3MOYKHA OJIHA HETOYHOCTh, OIMHCKA, KOTOpast

HE SBJISETCS CICICTBUEM HE3HAHUS WM HETTIOHMMAHUS Y9eOHOTO MaTepuana).
OtMeTKa «4» CTaBUTCS B CICAYIONUX CIIyJasx:
1. paboTa BBITIOJHEHA IMOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS HEAOCTATOYHBI (ECIH
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBJSUIOCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH);
2.  JONyIIeHbl OJHA OIMOKa WJIA eCTh JBa — TPU HEAOYETa B BBIKIAJKAX, PUCYHKAX,
yepTekax Wi rpadukax (€ciam 3TH BUABI pabOT HE SABSUIMCH CHEIUATBHBIM OO0OBEKTOM

IIPOBEPKH).
OtMeTka «3» CTaBUTCS, €CIIU:
1. nomymieHo Oosee onHOM OmMOKM WM Oojee JABYX — TPEX HEIOYETOB B BBIKJIAIKAX,

yepTekax Wi rpapukax, Ho oOydarolmiuiicss o6iasaeT 00s3aTeIbHBIMH YMEHHUSAMHU IO
IIPOBEPSIEMON TEME.
OtmMmeTKa «2» CTaBUTCSI, €CIIU:
1.  jomymeHsl CYIIECTBEHHBIE OINMOKH, ITOKAa3aBIIME, YTO OOydaromuiics He o0namaer
00s13aTeNIbHBIMU YMEHHUSIMU IO JJAHHOM TeMe B IOJIHOM Mepe.

VY4utenb MOXKET MOBBICUTh OTMETKY 3a OPUTMHAJIIBHBIM OTBET Ha BOIPOC WJIM OPUTMHAIBHOE PELICHHUE
3aJa4u, KOTOpbIe CBUJETEIbCTBYIOT O BHICOKOM MAaTeMaTHYECKOM Pa3BUTHH 0OYUaIOIIErocs; 3a pellieHue
Ooiee CIIOKHOM 3a7a4ll WM OTBET Ha OoJiee CIIOKHBIA BOMPOC, MPEIOKEHHBIE O00ydJaromeMycs
JIOTIOJTHUTEIIBHO TOCIIE BBIITOJIHEHHS UM KaKUX-TH00 JPYTruX 3aJaHUM.
2.01eHKa YCTHBIX 0TBETOB 00y4alUIUXCH 10 MaTeMaTHKe
OTBeT OLIEeHNBAETCsl OTMETKOM «5», €CIIN YUEHUK:

1. MOJTHO PACKPBUT COJIEp)KaHUE Marepualia B 00beMe, MPEeIyCMOTPSCHHOM IMPOTPaMMON |
y4eOHUKOM;
2. UW3JOXKWI Marepuall TPAMOTHBIM  SI3BIKOM, TOYHO HCIOJB3Ys MaTeMaTHYECKYIO

TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEJEIIEHHOM JIOTHYECKON ITOCIIE0BATEIbHOCTH;
MPABUJIBHO BBIIOJIHWUI PUCYHKH, YEPTEXKH, IpadUKu, COMYyTCTBYIOIINE OTBETY;
4.  TOKa3aJn yMEHHE WUIIOCTPHPOBATH TEOPUI0 KOHKPETHBIMH MpPUMEpaMH, NMPUMEHATh €€ B
HOBOM CUTYyalluu IIPU BBIIIOJTHEHUH NTPAKTUYECKOTO 3aJIaHUs;
5.  NpPOJEMOHCTPUPOBAJ 3HAHUWE TEOPUM paHEEe H3YYEHHBIX COIYTCTBYIOLIUX TEM,
c(OpMUPOBAHHOCTh M YCTOMYMBOCTb UCIOJB3YEMBIX MPU OTBETE YMEHHUM U HABBIKOB;
6. 0TBEYAJl CAMOCTOSITEIIHHO, 0€3 HaBOAIINX BOIPOCOB YUUTEIIS;
7. BO3MOXXHBI OFIHA — JIB€ HETOYHOCTH MpPHU OCBEIIEHUE BTOPOCTEHEHHBIX BOIMPOCOB WJIH B
BBIKJIa/IKaX, KOTOPBIE YUEHHUK JIETKO UCIIPABUII I1OCIIE 3aMEUaHUS YUUTENS.
OTBeT OlIeHHUBAETCS OTMETKON «4», €CIM YJOBIIETBOPSIET B OCHOBHOM TPEeOOBaHUSM Ha OLIEHKY «5», HO
IIPU 3TOM UMEET OJJUH U3 HEJIOCTATKOB:
1. B wu3NOXeHUW JAONyILIeHbl HeOobplIMe MpoOenbl, HE MCKA3UBIIEE MaTeMaTHYeCKOe
COJIEp’KaHUE OTBETA;
2.  JIONyIIeHBl OJWUH — JBa HEJOYETa IPU OCBEHICHWH OCHOBHOTO COJICPYKaHHS OTBETa,
WCIIPABJICHHBIE 1TOCJIE 3aMEYaHMsI YUUTEIS;
3. momymieHbl OmMOKa WM Ooyiee JABYX HEJOYETOB TIPH OCBEUICHWH BTOPOCTETICHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIIPABIIEHHBIE MTOCIIE 3aMEYaHUs] YUUTEIS.
OtMeTka «3» CTaBUTCS B CIEAYIOIIUX CIydasx:
1. HETOJIHO PAacKphITO COJEpXKaHHe MaTepuaia (CoAaepKaHue HM3JI0KEHO (parMeHTapHO, He
BCerga  IOCIENOBaTeIbHO), HO  IOKa3aHO o0llee I[OHMMaHUEe BOMpoca U
IIPOJEMOHCTPUPOBAHbl YMEHUS, AOCTATOYHBIE JUIsl YCBOEHHUS MPOIPaMMHOI0 MaTepuaia

w



4.

(ompenenensl  «TpeboBaHusMHu K MaTeMaTU4ECKON MOJTOTOBKE
o0ydJaronuxcs» B HaCTOSAIIEH ITporpaMMe TI0 MaTeMaTHKe);

UMENIUCh 3aTPyJHEHUS WX JOMYIIEHbl OIMMOKA B OMpEACIEHUH MaTeMaTHYeCKOM
TEPMUHOJIOTUH, YEpPTEkKaX, BBIKIAJKAX, HCIIPABICHHbIE IOCIE HECKOJBKHUX HABOIALIUX
BOIIPOCOB YUHTEJIS;

YYEHHK HE CIPaBUJICA C NPUMEHEHHEM TEOPUU B HOBOW CHUTyallMud IPU BbIIOJIHEHUHU
MPAKTUYECKOr0 3aJaHusi, HO BBIMOJHUI 3aJaHUsl 0053aTE€IBLHOTO YPOBHS CIIOKHOCTU T10
JTaHHOM TeMe;

IpU  JOCTATOYHOM 3HAHMM TEOPETUYECKOr0 MaTepuajia BbISIBICHA HEJOCTATOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI1 1 HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

1.
2.

3.

HE pPacKpBITO OCHOBHOE COJIepKaHue yueOHOro MaTepuaa;

OoOHapy»XeHO HE3HAaHWE YYCHHKOM OOJbIIeH WM HauOoJliee BAXKHOW YacTH y4eOHOTO
MaTepuana,;

JOMMYIICHBI OH_II/I6KI/I B OIIpCACIICHUU HOHHTHﬁ, pu HCIOJIb30BaAHUHU MaTeMaTHUECKON
TEPMHUHOJIOTUH, B PHUCYHKax, 4epTekax HIW TrpaduKax, B BBIKIAJKaX, KOTOpHIE He
HCIIPABJICHEBI ITOCJIC HCCKOJIBKUX HABOJAIIUX BOIIPOCOB YUUTCIIA.

Oo6mas kaaccupuxkanus omuodoK.

[Ipu ouenke 3HaHMN, YMEHHH M HABBIKOB OOYYAIONIMXCS CIEAYET YYUTHIBATH BCE OIMOKHU (TpyObIie H
HErpyObI€) U HETOUETHI.

3.1. I'py0bIMH CYHTAIOTCH OLIUOKU:

1.

RRoOoo~NO 0N

0.
1.
12.

HE3HAHHWE OIPEJCICHUS OCHOBHBIX IOHSTHH, 3aKOHOB, IPABWJI, OCHOBHBIX ITOJIOKEHUN
TEeOopUH, He3HaHUE (HOPMYII, OOIMETPUHSITHIX CHMBOJIOB 0003HAUCHUH BEIMYNH, SAHMHUL] HX
HU3MEPCHHS;

HE3HaHWE HAMMCHOBAHUH €IMHUIl U3MEPCHHUS;

HEYMEHUE BBIICJIUTh B OTBETE I1aBHOE;

HEYMCHHE IPUMCHSTh 3HAHHUSI, aJITOPUTMBI JIJISl pEIICHUS 3a/1a4;

HEYMEHHE JeNaTh BBIBOJIbI U 000OIICHHUS;

HEYMEHHE YUTATh U CTPOUTH rPauKy;

HEYMEHHE MOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM U CIIPABOYHHKAMU;

oTepsi KOPHS WM COXPAHCHHE TOCTOPOHHETO KOPHS;

oTtOpackiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HHX;

paBHO3HAYHBIC UM OIIHOKH;

BBIYUCIIUTEIIbHBIE OIINOKH, €CIIM OHU HE SIBIISFOTCS OIMCKOM;

JIOTUYECKHE OIIHOKH.

3.2. K HerpyObIM ommm0KaMm cieyeT OTHECTHU:

1.

N

4.
S.

HETOYHOCTh (OPMYJIMPOBOK, ONPEJEIICHNUN, MOHATUMN, TEOpUH, BbI3BAaHHAs HEMOJIHOTOM
O0XBaTa OCHOBHBIX IIPU3HAKOB OIPEACIIAEMOrO MOHATHS WM 3aMEHOM OJHOIO - JABYX W3
9TUX MPU3HAKOB BTOPOCTEIICHHBIMHY;

HETOYHOCTb Ipaduka;

HEpalMOHAJIBHBIN METOJI PEIEHUS 3a7a4M WM HEJOCTATOYHO IIPOJIyMaHHBIN IIJIaH OTBETA
(HapylIeHuE JIOTUKH, TOIMEHA OTJENIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);
HEepalMOHAIbHBIE METO/IbI padOTHI CO CIIPABOYHOM U JIpYroM JIUTEpaTypoit;

HEYMEHHE pelIaTh 3aJauu, BHIIOIHATD 3aJJaHus B 00ILIEM BHJIE.

3.3. HexouyeramMu SIBIISIFOTCA:

1. HEepaIMOHAIBHBIE PUEMBI BEIYUCIICHUH U TPe00pa30BaHUL;
2. HEOPEKHOE BHITIOJIHEHHE 3aITUCEH, YepTeKEH, cxeM, TpaduKoB.



