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IHosicHUTEIbHASA 3AIINCKA.

Pa6ouas nporpamma o maremaruke (9 kiacc — 6a30Boe U3yueHUeE MpeaMeTa) pa3padborana B COOTBETCTBUH ¢ DeepaibHBIM KOMIOHEHTOM
TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa 001Iero oopasoBanus mo Maremaruke (2004 r), Ha OCHOBE MPUMEPHON TPOrPaMMbl OCHOBHOTO
oO1mero o0pazoBaHusI O MaTeMaTHKe aBTOPCKoM mporpammel imHuE [.B. Jlopodeena (M.: IIpocsemenne.— 2009 r., coctaButens bypmuctposa T.A.)
HopmaruHO-TIpaBoBasi o0CHOBa paboueil mporpamMmbl IO MaTeMaTHKE.
1. 3akoH P® «O06 obpazoBaHUN»
2.ITpukaz MO u nayku P® ot 05.03.2004r Nel089 «O6 yrepxaenun denepalbHOTO KOMIOHEHTa TOCYIAPCTBEHHBIX CTaHAAPTOB HAYaJIbHOTO,
00111ero, OCHOBHOTO OOIIETO U CPEAHETO (ITOJTHOTO) O0IIEro 00pa3oBaHUs

®enepanbHbIiA Oa3UCHBIA y4eOHBIH TUTaH A1 OCHOBHOTO OOIIEro 0Opa30BaHUs OTBOAMT Ha M3yUeHHE MAaTEMAaTUKH 5 4acoB B HEIECIIIO.

Bcero 170 yvacos.
KonudecTBo KOHTPOIBHBIX paboT — 9

KTII opuenTupoBaHO Ha UCMOIH30BAHUE YUCOHHKA!

I'. B. lopodees. Anredpa. 9 knacc: yaeOHUK 1u1st 00meo0pa3oBarebHbIX yapexaenuit — M.: [Ipocsemenue, 2010.

JI. C. Aranacss . [eomerpus.7-9 knaccl: yueOHUK a7s o01ieo0pazoBarenbHbIX yupexkaeHuii — M.: [Ipoceenienue, 2011
Hemu:

- OBJIaJICHUE CUCTEMOI MaTeMaTUYeCKUX 3HAHUN U YMEHUM, HEOOXOIUMBIX JIJIsl IPUMEHEHHS B MPAKTUYECKON ASITEbHOCTH, U3YUYEHUS CMEKHBIX

AUCHUILUIWH, ITPOAOJIKCHUA 06p330BaHI/I$I;

- MHTCJUICKTYAaJIbHOC PAa3BUTHUC, (I)OpMI/IpOBaHI/IC Ka4yC€CTB JIMYHOCTH, HCO6XOI[I/IMBIX YCJIOBCKY IJIA HOJ'IHOLICHHOﬁ KU3HHU B COBpeMCHH(\)JM O6H.[CCTB€I
SACHOCTb W TOYHOCTb MBICIIU, KPUTUYHOCTb MBINUJICHUSA, MWHTYULUSA, JIOTHYCCKOC MBINIJIICHHUE, JJICMCHTBI QJITOPUTMHUYCCKOMU KYIBTYPHI,
IMPOCTPAaHCTBCHHBIX HpeﬂCTaBHeHHﬁ, CIIOCOOHOCTH K MpeoaOJJICHUIO pr,HHOCTCfI;

- (hopMHUpOBaHHUE MPEICTABICHUI 00 UACIX U METO/IaX MAaTEMAaTHKU KaK YHUBEPCAIBHOTO SI3bIKa HAYKH U TEXHUKH, CPEICTBA MOJICIIMPOBAHHS SIBIICHHUI
U TPOIIECCOB;

-BOCITUTAHUE KYJIBTYPbI IUYHOCTH, OTHOIICHHUS K MaTEMaTHKE KaK K YaCcTH OOIIEUEIIOBEUECKON KYIIbTYPhI, MOHUMAaHHE 3HAUMMOCTH MAaTEeMaTHKH JJIs
HAyYHO-TEXHUYECKOTO Tporpecca.



TpeboBaHMs K yPOBHIO MOATOTOBKH BHIMTYCKHUKOB OCHOBHOM ITKOJIBI

1.
Y4YeHHK J0/IKEeH 3HATH/MIOHUMATD -

* ] cymecTBO NOHATHS MaTEMAaTHYECKOTO 1I0KA3aTeNIbCTBA; IPUMEPBI JOKa3aTEIbCTB;
2 CyIIECTBO MOHATHSA aJIrOPUTMa; IPUMEPHI AIITOPUTMOB;

* 3 Kak HCIOJIB3YIOTCA MaTeMaTHueckue (hOpMynbl, YpaBHEHUS W HEPAaBEHCTBA; NPUMEpPbl MX MPUMEHEHMs ISl PELICHUs MaTeMaTHYeCcKUuX MU
IIPAaKTUYECKUX 3a/1a4;
4 Kak MaTeMaTU4YeCKH OnpeAeIeHHble (PYHKIIMU MOT'YT OIIMCBIBAaTh PeajbHbIE 3aBUCUMOCTH; IPUBOIUTH IPUMEPBI TAKOTO OMMCAHUS;
5 kak NOTPeOHOCTH MPAKTHKH MTPUBEIH MAaTEMaTUYECKYI0 HAyKy K HEOOXOAUMOCTH PACIIMPEHUS IOHATHUS YUCIIA;
6 BEPOSATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPY>KAIOILEr0 MUPA; MPUMEPBI CTAaTUCTHYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
7 xakuM 00pa3oM reOMETpHsl BO3HUKIIA U3 MPAKTUYECKUX 3aJ]1au 3eMJIEMEPHsl; IPUMEPBl T€OMETPUUECKUX OOBEKTOB U YTBEPIKICHUN O HUX, BaKHBIX
JUIS TIPAKTUKY;
8 cMbICH HAeaNM3alld{, MO3BOJSIIOIIEH pelars 3aJadyd peajbHOW JeHCTBUTENBHOCTH MAaTeMaTHYeCKUMHM METOJaMM: IpUMephbl OHIMOOK,
BO3HMKAIOIUX MPU UICATU3ALNH.

APUOMETHUKA

YMmerTh:

1 BHITIONIHATH YCTHO apI/I(i)MeTI/I‘IGCKI/Ie I[CflCTBPI?IZ CJIOKCHUC U BBIMMTAHHUEC ABY3HAYHBLIX YHUCCII U JCCATUIHBIX I[p06eﬁ C ABYMs 3HAKaMHU, YMHOXKXCHHC
OJHO3HA4YHBIX YHUCCII, apI/I(bMeTI/I‘leCKI/IC o1epanuu ¢ OOBLIKHOBEHHBIMHU I[p06${MI/I C OAHO3HAYHBIM 3HAMCHATCJICM U YUCINTCIIEM,

2 MmepexoAuTh OT OMHOW (DOPMBI 3amMCH YHUCENl K APYroi, MPeACTABIATh ACCATUYHYIO JPOOb B BUIC OOBIKHOBEHHOW M B TMPOCTCHINNX CITydasx
OOBIKHOBEHHYIO B BUJIE JICCATUYHOM, MPOIEHTHI B BUJIE APOOH U APOOh B BUJIE MTPOIICHTOB; 3aITUCHIBATH OOJIBIIINE U MAJIbIE YHCIIA C UCTIOJIb30BAaHUEM
IICIBIX CTCIICHEH JCCATKH;
* 3 BBINOJHATE ApU(PMETUYECKUE NEHCTBUS C PAMOHAIBHBIMU YHCJIAMH, CPAaBHHMBATh PAlMOHATLHBIE W JEHCTBUTENbHBIE YHCJIA; HAXOAWTH B
HECIIOKHBIX CITy4asiX 3HAYEHUsI CTEMEHE! ¢ 1EIbIMH IMOKa3aTeNIIMU M KOPHEH; HAaXOIUTh 3HAYEHUSI YUCIIOBBIX BBIPAKEHU;
4 OKpyIISThH IENble YUCNa U JCCATHYHBIE TPOOH, HAXOAUTh MPHUOMMKEHHUS YMCeN ¢ HEAOCTAaTKOM M C M30BITKOM, BBIMOIHSITH OIEHKY YUCIOBBIX
BBIPAKCHUI;
5 TONB30BaThCsl OCHOBHBIMHU €IMHUIIAMU JIJIMHBI, MAcChl, BpEMEHH, CKOPOCTH, TUIOIIaId, 00beMa; BeIpaXkaTh Oosiee KpyIHbIe eAMHHIIBI Yepe3 Oonee
MEJKHE U Ha000poT
6 pemiarh TEKCTOBBIC 3a]]a4M, BKJIFOUAs 3a]]a4H, CBSI3aHHBIE C OTHOIIEHUEM U C TIPOMOPIIMOHATEHOCTHIO BEIMYUH, TPOOSIMU H TIPOLIEHTAMHU.

Hcnoab3oBarh NpuodpeTeHHbIe 3HAHUSA .

U YMCHUS B IPAKTUYECKOH AEATEIbHOCTH M NTOBCE/THEBHOM

JKM3HU JLIA:

1 pemieHHss HECIOXKHBIX NPAKTUUYECKUX PACUETHBIX 3a4ad, B TOM YHCJIE C HCIOJB30BAaHHMEM MpPU HEOOXOIMMOCTH CIPaBOYHBIX MaTE€pHAaJIOB,
KaJIBKYIISITOpa, KOMIIBIOTEPA;

2 YCTHOM IPUKUAKHU U OLICHKH Pe3yJbTaTa BEIUMCICHH; IPOBEPKU PE3YbTAaTa BEIUMCIICHNS C UCIIOIb30BAaHUEM Pa3IMYHbIX IPUEMOB;

3 UHTEpHpeTalryd PE3YJAbTATOB PEIICHUS 33/a4 C Y4eTOM OTPAHUYECHUM, CBSA3AHHBIX C PEAJbHBIMH CBOMCTBAMH PAacCMaTPUBAEMBIX MPOIECCOB U
SIBJIEHUH.

ITomumo YKa3aHHBIX B JaHHOM pPa3acAe 3HaHHﬁ, B Tpe6OBaHI/I$I K YPOBHIO IIOATOTOBKH BKAIOYAIOTCA TAaKXKE€ 3HAHUA, HeO6XOI[I/IMBIe AAd OCBOCHUMA ITEPEIUCACHHBIX HUXKE yMeHHfI



AJITEBPA

YMmerh:

1 cocraBnATh OyKBEHHBIE BBIPAXKEHHA M (DOPMYJIBI IO YCIOBHUAM 3a]lad; OCYLIECTBISATh B BBIPAKEHMAX U (POPMYIax YHMCIOBBIE MOJCTAHOBKU U
BBINOJIHATH COOTBETCTBYIOLINE BBIYMCICHHS, OCYIIECTBISATh MOACTAHOBKY OJHOTO BBIPAXKEHHS B IPYroe; BBIpaXKarb U3 (HOpMyNl OIHY HEpEMEHHYIO
4yepes3 OCTaJIbHBIC,
2 BBINOJIHATH OCHOBHBIE JIEUCTBUS CO CTEIIEHSAMU C IIEJIBIMU IT0KA3aTENSIMHM, C MHOTOWIEHAMU U C alreOpanuyeckuMu ApoOsSMU; BBIIOIHATh Pa3IoKEHHUE
MHOTOWIEHOB Ha MHO>KUTEJIH; BBIIIOJIHATh TOXK/IE€CTBEHHBIE IPEOOPa30BaHNUs PALIMOHAIbHBIX BBIPAKEHUMN;
3 mpuUMEHSTH CBOICTBA apu(hMETHUECKUX KBAJIPATHBIX KOPHEH ISl BHIYMCICHUS 3HAUCHUH W TpeoOpa3oBaHMi YHCIOBBIX BBIPAKEHUH, COAEPIKAIIIX
KBaJIpaTHbIC KOPHH; 5 5
4 peliarh JUHEWHBIC, KBA/IPATHBIC YPABHEHUS U PALMOHAJILHBIC YPABHCHUS, CBOMALIMECS K HUM, CUCTEMBbI [IBYX JIMHEHHBIX YPABHEHUH U HECIOKHBIE
HEJIMHEUHBIE CUCTEMBI;
S5 pewiarb JIMHEWHBIE U KBapaTHbIC HEPABEHCTBA C OJHOM MEPEMEHHONU U UX CUCTEMBI,
6 pemath TEKCTOBBIE 3a/1a4H alreOpandecKuM METOJIOM, HHTEPIIPETUPOBATh MOTYYEHHBIA PE3ybTaT, IPOBOAUTH OTOOP PEIICHHMA, HCXO/S U3
gi7)0pM JTUPOBKH 33/1a4U;

M300pakaTh YMCJIa TOYKAMHU Ha KOOPINHATHOM MPSAMON;
8 ompenensaTh KOOPAMHATHl TOYKH IUIOCKOCTHM, CTPOMTh TOYKM C 3aJaHHBIMU KOOpAMHATaMH; H300pa)kaTb MHOXECTBO pELICHUH JMHEHHOIro
HEPABEHCTBA;
9 pacro3HaBarh apu(METHUECKUE M TEOMETPUIECKHE MPOTPECCHH; PeIIaTh 3a/1a4d C MPUMEHEHHEM (OPMYIbI OOIIEro YieHa U CyMMBl HECKOJIBKHX
IIEPBBIX YICHOB;
10 HaxomuTh 3HaueHWs (DyHKUMH, 3aJaHHOM (QopMmynoll, Tabmuiei, rpagukoM MO ee apryMeHTy; HaXOAMThb 3HAYCHHE apryMeHTa I10 3HAYECHUIO
GbyHKIMH, 3aJaHHOU rpadUKOM UITH TaOIULIeH;
11 onpenensts cBolicTBa pyHKIMHK 0 ee rpaduKy; MPUMEHAThH TpaguyecKue MpeaCTaBICHHs MIPH PEIICHUN YPaBHEHUH, CUCTEM, HEPABCHCTB;
12 onuchIBaTh CBOMCTBA M3YUEHHBIX (DYHKINN, CTPOUTH UX TPadUKH.

HNcnoab30BaTh HDI/IOﬁDeTeHHI)Ie 3JHAHUA U YMCHUSHA
B IPAKTHYECKOM JeATEIbHOCTH M NOBCEIHEBHOM JKN3HHU JIJIA:

1 BBIMONHEHUS pacyeToB MO (opMyliaM, COCTaBICHHUs (POPMYII, BBIPAXKAIOLIUX 3aBUCUMOCTH MEXAY pealbHbIMHU BEIMUYMHAMM; HAXOXKICHUS HYKHOM
(bopMyIIbl B CIIPaBOYHBIX MaTepuanax;

2 MOZIETMPOBAHUS MPAKTUUECKUX CUTYAllUH U UCCIIE0BaHUS TOCTPOEHHBIX MO C UCIIOJIb30BaHUEM ariapara ajareopsl;

3 omucaHus 3aBUCHMOCTEH MEXAY (U3MYECKUMM BEIMYUHAMU COOTBETCTBYIOUIMMH (DOPMYIaMU TIPU UCCIENOBAHUM HECIOKHBIX MPAKTHYECKHUX
CUTYyalHi;

4 uHTepnpeTaluyu rpauKoB peabHbIX 3aBUCUMOCTEN MEX]ly BETUUMHAMH.

IF'EOMETPUA

YMmerTh:

1 MOB30BATHCS SA3BIKOM TE€OMETPHH JIJIsi OTTUCAHUS MTPEAMETOB OKPYKAIOIIETO MUPA;

2 pacmo3HaBaTh T€OMeTpUYECKUe QUTYPBI, pa3IndaTh UX B3aUMHOE PACTIOJIOKCHHE;

3 n300paxarb reoMeTpudecKkre (GUTYphI; BBITOIHITH YEPTEKH 10 YCIOBHIO 3a]1a4; OCYIIECTBISATH IpeoOpazoBaHus GUryp;

4 pacrio3HaBaTh Ha YEPTEKax, MOJIEISIX U B OKPYKAOIIEH 00CTaHOBKE OCHOBHBIE TIPOCTPAHCTBEHHBIE TENa, N300paXkaTh UX;

5 B MPOCTEUIITUX CIIydastX CTPOUTH CEUCHUSI M Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEIT;

6 MPOBOJIUTH ONEPALIMH HAJl BEKTOPAMU, BEIUUCIIATD JITIMHY U KOOPAUHATHI BEKTOPA, YTOJI MEKY BEKTOPAMH;

7 BBIYUCIIATH 3HAYCHHUSI TCOMETPHIECKUX BEITHYHUH (mmuH, yriioB, momasei, o0beMoB), B TOM unciie: 11 yrioB ot 0° qo 180° onpenensiTe 3Ha4eHHS
TPUTOHOMETPUYECKUX (QYHKITUH



[0 33/IaHHBIM 3HAUEHHSIM YIJIOB; HaXOAWTh 3HAUYEHUS] TPUTOHOMETPUYECKHX (YHKLIMH MO 3HAYEHUIO OJHOM M3 HUX, HAXOAUTh CTOPOHBI, YIIBl U
IUIOINAAH TPEYTOIbHUKOB, AJIUHBI JIOMAHBIX, YT OKPYKHOCTH, IIOLIAa/Iell OCHOBHBIX T€OMETPUUECKUX (PUTYp U PUTYp, COCTABIEHHBIX U3 HUX;

8 peliarb reOMETPUYECKUE 3a/1a4H, ONUPAsACh HA N3yYCHHbIE CBOMCTBA (PUI'yp U OTHOILIEHUM MEXAy HUMHM, IPUMEHss JOTIOIHUTENIbHBIE TIOCTPOCHNUS,
areOpanvdecKuii 1 TPUTOHOMETPUUECKUN armapart, uJeu CUMMETPHH;

9 mnpoBOAUTH JOKAa3aTENIbHBIE PACCY)KIECHHUS IPU PELICHUM 3a7ad, MCIOJb3ys M3BECTHBIE TEOPEMBl, OOHApY)XHMBas BO3MOKHOCTU JUIS MX
HCIIOJIb30BaHUs;

10 pemars mpocreine NIaHUMETPUIECKUE 3aa4 B IIPOCTPAHCTBE.

Hcnoan30BaThL NPHOOpPEeTEeHHbIC 3HAHUS U VMEHHUS
B IPAKTHYECKON JeATeJHLHOCTH M MOBCETHEBHOM KM3HU JJIs:
1 onucaHus peallbHBIX CUTYaIlui Ha S3bIKE TEOMETPHH;

2 pacyeToB, BKJIIOYANOIIUX MPOCTEUIIHE TPUTOHOMETPHUYECKUE POPMYJIBL;

3 peleHus TeOMETPUICCKUX 3a7a9 ¢ UCTIOIB30BAaHUEM TPUTOHOMETPHH;

4 pemieHHs MPAKTUICCKUX 3a71a4, CBI3aHHBIX C HAXOXKJICHUEM IeOMETPUICCKIX BEIMYHH (MCIIOJb3Ys TP HEOOXOAMMOCTH CITPABOYHUKH H
TEXHUYECKHE CPEJICTBA);

5 mOCTPOEHUI reOMETPUIECKUMU UHCTPYMEHTAaMU (JIMHEWKa, YTOJIbHUK, IMPKYJIb, TPAHCIIOPTHD). .
DJIEMEHTBI JJOTUKU, KOMBUHATOPUKU, CTATUCTUKUN U TEOPUU BEPOATHOCTEU

YMmeTh:

| MpoBOANTH HECIOXKHBIE TOKA3ATENBCTBA, II0Iy4YaTh IPOCTEUILNE CIEACTBHS U3 U3BECTHBIX WIN PAHEE NIOJYyUYEHHBIX YTBEPKIECHUH, OLICHUBATh
JIOTUYECKYIO MPAaBWIBHOCTh PACCYKIEHHUI, HCIIOIB30BaTh IPUMEPHI I WIUIFOCTPALMHU U KOHTPIPUMEPHI I OIIPOBEPIKEHUS YTBEPKIACHUIM;

2 n3BIeKaTh HHPOPMAIHIO, TPEICTABICHHYIO B Ta0IUIlaX, Ha AUarpamMmax, rpaukax; COCTaBIATh TaOIMIIbI, CTPOUThH JUarpaMMbl U rpauKu;

3 pemarh KOMOMHATOPHBIE 33]Ja4y IIyTEM CHCTEMATHUECKOT0 Iepedopa BOZMOKHBIX BApUAHTOB, a TAK)KE C HCII0JIb30BAHUEM ITPaBHIIa YMHOKEHUS;
4 BBIUUCIIATH CPEHUE 3HAYCHUS PE3YJIbTaTOB U3MEPEHMUIA;

5 HaXOIUTh YAaCTOTY COOBITHSI, CIIOIB3Ys COOCTBEHHbIE HAOMIOICHHS U TOTOBBIE CTAaTUCTUUECKHE JTaHHBIE;

6 HaXOAMTh BEPOATHOCTHU CITy4ailHBIX COOBITHII B MPOCTEHIINX CITydasx.

HNcnoab30BaTh l'[l)l/lOﬁDeTeHl-ll)le 3JHAHUA U YMCHUSHA
B IPAKTHYECKOM JIEATEIbHOCTH M NIOBCEIHEBHOM KM3HHU JIJIA:

1 BBICTpauBaHUs apTyMEHTAIIUU TIPH TOKa3aTeNbCTBE (B popMeE MOHOIIOTA U IUAJIOTa);

2 pacrio3HaBaHUs JOTHYECKU HEKOPPEKTHBIX PACCYKICHUIH;

3 3amuCH MaTeMaTUYECKUX YTBEPKICHHI, 10Ka3aTebCTB;

4 ananu3a peayIbHBIX YHCIIOBBIX JIAHHBIX, IPEACTABICHHBIX B BUJIC AUArpaMM, rpaduKoB, TaOIHII;

5 pereHus: MPaKTUYECKUX 3a/1a4 B TIOBCEIHEBHOW M MPO(ECCHOHAIBHON NESTETHPHOCTH C MCIOIB30BAaHUEM JIEUCTBHM C YMCIaMU, TPOIIEHTOB, JJIMH,
mwioniaaen, 00beMOB, BpDEMEHH, CKOPOCTH;

6 perieHus y4eOHBIX U MPAKTUYECKHUX 33]a4, TPEOYIOIINX CUCTEMAaTHIECKOTo epedopa BapuaHTOB;

7 cpaBHEHUs IIIAHCOB HACTYIUICHUS CIyYallHBIX COOBITHH, OIEHKH BEPOATHOCTH CIYYaWHOTO COOBITHS B MPAKTHUYECKUX CUTYAIUSAX, COMOCTABICHUS
MOJIENIN C PEAIbHON CUTYyalUeH;

8 MMOHMMaHHUS CTATUCTUYECKUX YTBEPKICHHM.




VY4eOHO-TeMaTHueckmii IIJIAH:

Ne Tema KommmuectBo wacos KosmmuectBo
KOHTPOJIbHBIX PadOT

1 Hepasencrsa 19 1

2 KBagparnunas QyHkius 20 1

3 YpaBHEHUS U CUCTEMBI YpaBHEHUN 25 2

4 Apudmernueckas 1 reOMETpUIECcKasi IpOrpeccuu 17 1

5 CraTucTUYECKUE UCCIIEN0OBAHUI 6 -

6 [ToBTOpCeHME 15 -

7 BBoanoe nmoBTopenue 2 -

8 Bekropsr 8 -

9 Metoa KoopaArHAT 10 1

10 CoOTHOIIEHHS MEX/1y CTOPOHAMU M YIJIaMU TPEYroJIbHUKA. 12 1

11 JnHa OKpY»KHOCTH M ILTOIIAb Kpyra 11 1

12 JIBrokeHus 8 1

13 006 akcnoMax IJIaHUMETPUH 2 -

14 [ToBTOpEHME 15 -
Bcero 170 9

Copeprkanue mporpammbl 00yueHus Mmarematuke B 9 kinacce (170 gacoB):
AJITEBPA

AJ'IFC6I)8.I/I‘ICCKI/IC BBIPpAXKCHUA

ParoHanbHble BEIpaKeHHs U UX IpeoOpa3oBaHusl.
YpaBHEHHUsI U HepaBeHCTBA. PemieHne panvoHAIBHBIX ypaBHEHUN. [Ipumepsl pemenns ypaBHEHUN BBICIIMX CTENEHEH; METO/Ibl 3aMEHbI IEPEMEHHOM,

Pa3IoXKEHUs HA MHOKHTEIH. YPaBHCHHE C JIByMs TCPEMEHHBIMH; PCIICHHEC YPAaBHEHHUS C JBYMsi MepeMeHHbIMH. CHCTeMa ypaBHEHWM, pEIICHHe
cucreMmbl. CrucremMa JBYX JMHEMHBIX YPaBHEHMH C JABYMsI NE€PEMEHHBIMH; PEIlIEHUE IMOJCTAHOBKOM M anreOpanyeckuM CIOKEHHEM. YpaBHEHHUE C
HECKOJIbKMMHU INepeMeHHBbIMU. [IpuMephl peleHuss HEeJIMHEWHBIX CUCTEM. [[lpumepul pewienus ypasHenuil 6 yenvix uuciax. HepaBeHCTBO ¢ OnHON
nepeMeHHol. Pemienne HepaBeHCTBa. JIMHelHbIe HEpAaBEHCTBA C OJHOW MEepeMEHHOM U uX cucteMbl. KBajparHble HepaBeHCTBA. [Ipumepsi peutenus
OpobHO-TuHelnblx Hepasencms. UNCIOBbIE HEPABEHCTBA U MX CBOWCTBA. /Joxkazamenbcmeo 4ucnosvlx u ancebpauveckux Hepasencme. Ilepexon ot
CIIOBECHOI (pOPMYITMPOBKHM COOTHOIIEHUI MEX/1y BeJIMUMHAMHU K anreOpanyeckoil. Perienne TeKCTOBBIX 33134 anreOpanyeckum crocoooMm.

YucyioBbIe MOCIEA0BATEIbHOCTH

IloHsTHE TOCIEAOBATEAbHOCTH. ApI/I(bMeTI/I‘-ICCKaH U TreoOMETpUYCCKas MpOTrpeCCUH. (I)OpMYJ'ILI 0611161“0 YJICHA apH(I)MCTquCKOﬁ n TeOMeTqueCKOﬁ
HpOFpCCCHﬁ, CYMMBI IIEPBBIX HCCKOJIBKUX YJICHOB apH(I)MCTHQCCKOIZ n FCOMeTpI/I‘-ICCKOﬁ Hporpeccylﬁ. CrnoxxHbIe IMPOLICHTHI.

YuciioBble PyHKIHMHU




KBanparuynas gynkuus, ee rpaduk, napadona. KoopauHarsl BepmnHbl napadosibl, 0ck cUMMeTpun. CmeneHnnvie QyHKyuu ¢ HamypaibHulm
noKazameinem, ux epaguru.

I'pacduku GYHKIMI: KOPEHb KBAIPaTHBINA, KOPEHb KyOMYEeCKUM, MOITYIIb.

Hcnonb3oBanue rpa@ukoB GyHKIMHN IS PELICHUS] YPABHEHUI U CUCTEM.

IIpumeps! rpaguyeckux 3aBUCUMOCTEH, OTpaskarolUX peajbHbIC MPOLECCHl: KojeOaHue, MoKa3aTelbHblil pocT. Yucnosvie ¢ynkyuu, onucvisaroujue
amu npoyeccol. llapannenvuviii nepenoc epaghukos 60016 oceti KOOPOUHAM U CUMMEMPUSL OMHOCUMENbHO OCEll.

Koopaunarbi
JexapToBel KoopAauHATHl [ padudeckass HHTEpIpETAUs ypaBHEHUH C ABYMS MMEPEMEHHBIMU U WX CHCTEM, HEPABEHCTB C JABYMS MEPEMEHHBIMU U HX
CHCTEM.

BJIEMEHTHI JOTUKW, KOMBUHATOPUKHN, CTATUCTUKNW U TEOPUU BEPOITHOCTEMU

CrarucTnueckue JaHHbIE
HDGI[CTaBJIeHI/IC JAHHBIX B BHUJIC Ta6JII/ILI, auarpamMmm, FDad)I/IKOB. CpCILHI/Ie pe3y.HI)TaTOB H3M€pCHHﬁ. HOHHTI/IG O CTaAaTUCTUYCCKOM BBIBOAC HA OCHOBC
BbIOOpKU. [[OHSATHE U TPUMEPHI CITydaitHBIX COOBITHH.

I'EOMETPUSA

TpeyrojbHuk

IIpsamoyronbHbIe, OCTPOYTOJBHBIE U TYNOYTOJAbHBIE. 3aBUCUMOCTh MEX/y BEJINUMHAMU CTOPOH M YIIIOB TpeyroiabHuka. Teopema Paneca.

CuHHyC, KOCHUHYC, TaHI'€HC, KoTaHreHC DopMyIibl, CBS3bIBAIOIIME CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOIO M TOrO e yria. Teopema KOCUHYCOB U
TeopeMa CUHYCOB; IPUMEPbI UX PUMEHEHUS JUUIsl BIUMCIICHUS 2JIEMEHTOB TPEYTrOJIbHUKA.

MHoroyroJibHUKH

BEIYKIIBIE  MHOTOYTOJbHUKH. CYMMa YIDIOB  BBIIIYKJIOTO  MHOI'OYI'OJIbHHKA. Broucannele U ONMCaHHBIE MHOTOYTI'OJIbHUKHU. HpaBI/IJ'IBHBIe
MHOT'OYI'OJIbHUKH.

OKpy/KHOCTB M KPyT
HCHTD, paanuyc, [maMeTp BnmncanHble 1 onmcaHHbBIC OKPYXHOCTHU IIPABUJIBHOI'O MHOI'OYI'OJIbHUKA.

HN3mepenue reomeTpuyecKux BeJIMUYHH
[onsrue 0 nomany miockux Guryp Gopmysisl, BHIPAKAIONIIKE TIIOMAIb TPEYTOJILHUKA: YE€PE3 JABE CTOPOHBI M YTOJI MEXy HUMH, Yepes nepumemp u
paouyc 8nuUcantol okpyscrocmu, gopmyna I epona.. Ilnouiaas Kpyra u riolnaab CEKTopa

BekTops!
Bekrop. /limna (Moxyne) Bekropa. Koopaunartsl BekTopa. PaBeHcTBO BekTopoB. Omepanuy HaJ BEKTOpaMHU: YMHO)KEHHE Ha YHCIO, CIOXKEHHE,
Pa3IOKEHUE, CKAIIPHOE IIPOU3BEACHHUE. YTOII MEXAY BEKTOPaMHU.

I'eomerpuueckue npeodpasoBaHus
Lpumepwr dsudicenuti pueyp. Iapannenvuwiii nepernoc. Iosopom u yenmpanvnas cummempus. Iouwsmue o comomemuu. Ilooodue gueyp.
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PecypcHoe obecrieuenne padboyei mporpaMmbl

Hopodeer I'.B. Anrebpa. 9 knacc. YueOHuk 115 o0mieoOpazoBaTenbHbIX yupexkaenuii.- M.: [Ipocsemenue, 2005

Aranacss JI.C. T'eomerpus. 7-9 knaccel. YaeOHUK A1 0011e00pa30BaTeNIbHBIX yupexkaeHuii.-11-e u3a.- M.: [Ipocsemenue, 2011
Junaktrueckue marepuaisl o reometpun. 9 kinacc./ CocraButens 3uB b.I. — M.: IIpocsemnienue, 2000

Junakrrueckue Marepuansl. Anredpa. 9 kimace./ CoctaBuTenb

Anrebpa: KOHTpoJIbHBIC paboThl, 7 - 9 ki1. / JI.B.Ky3nenosa, C.C. Munaesa, JI.O. PocioBa. — M.: [Ipocsemenue, 2008.

KontponwsHbie u mpoBepounbie padoTsl. ['eomerpus 7-9 ki./ CocraBurens 3Basud JI.U. - M.: Ipoda, 2001
Tectol. ['eomerpus. 7 — 9 kimaccel./ CocraBurens AnteiHoB [LU. — M.: [Ipoda, 1997

Aranacsu JI.I. T'eomerpus. 9 kiace. Pabouas terpaas. — M.: [Ipocsemnienue, 2001

[Iporpammel 061e00pazoBaTenbHbIX yupexaeHuii. Maremaruka. - M.: IIpocsemenwue, 2009

®denepanbHblil KOMIIOHEHT [0cynapcTBEeHHOrO 00pa30BaTEIbHOIO CTaHIapTa 001Iero 0Opa3oBaHus 10 MaTeMaTHKE
Hayuno-Teopernuecknii 1 METOIMYECKH )KypHaTl «MareMarrka B IIKOJIE»

EsxeHenenbHoe yueOHO-MeTOAMYECKOE NpHIIokeHHe K razere «llepBoe ceHTs0ps» Maremaruka.

Aranacan JI.C. U3yuyenue reometpun. 7 — 9 kiaccel. Meronnyeckue pekoMeHauu K yaeOHuky. — 4-e uzg. — M.: [Ipocseuienue, 2001
Kysnenosa JI.B. Anre6pa. COopHuUK 3a1aHNi 1715 TOATOTOBKHM K UTOTOBOM arrecTanuu B 9 kiacce. — 2-e u3a. — M.: [Ipocsemmenue, 2007
TaOnuibl Mo MareMaTHke.

VY4eOHo-pakTHUecKoe 000pyI0BaHUE (KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX, KOMIUIEKT CTEPEOMETPUUYECKUX TE)

dopMupoBaHUE OMbITA TBOPUECKOH JEATENBHOCTH y4alllUXCsl B Ipolecce oOydyeHus MaTeMaTuKe: y4eOHO-MeToInYecKoe ocodue / aBT.-CoCT.

B.N. Mapkosa. — Kupos: KUIIK u ITPO, 2009. — 156 c.

18.
19.
20.
21.
22,

Hrorosas arrecraius no matematruke B 9 kiacce: HoBas (popma/ aBT-cocT B.M.Mapkosa.- Kupos: KUIIK u ITPO, 2008.-98c.
I'MA 2009 Maremaruka: C6.3amanuii: 9xiacc M.M. Kouarun, B.B. Kouarnna — M: Dxemo0,2008

VYpoku anre6pst Kupuina u Medoaus. Bupryansaas mkona Kupuia u Medoaus ,2004

JI.C. ArtanacsH, B.®. byry3os «M3yuenue reomerpun B 7-9xiaccax» -M.: IIpocsemenue,1999.

Marematuka. DHuuknoneaus mis gereid. T 11



23.
24,
25.
26.

C.M. CaBpgcos, I'.A. ScTpeOuHenkuii. YnpaxHeHHs 110 IJIAHUMETPUH Ha TOTOBBIX uepTexkax. - M. 1987.
M.IO Illy6a 3anumaTenpHbIC 3aAaHUs B 00ydeHUU MaTemaTuke. M. 1997r.
I'ennenmreiin JI.O. Harnsaauelii cipaBouyHuk 1o reomerpu. 7 — 9 kiaccesl. M.:M3nat-11Ikosna, 1997

I'netizep I'.W. Tlocobue mis yaureneid. Mictopus marematuku B mkoje. M.: [Ipocsemenue, 1982



