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IosicHuTebHASA 3anKCKA
PabGouass mporpamma mno mnpenmery «MaremaTuka» UIsl YpPOBHS OCHOBHOTO OOLIETO
oOpa3oBanus paspaborana Ha ocHoBe DPI'OC ocHoBHOro oomero obpazoBanus, OOII OO0
MBOY IlIkosnsr Nel16 r.o. Camapa, aBTOpCKOH porpamMmsl [0 MaTeéMaTUKe A 5—9-ro Ki1accoB
aBTopoB M.U. 3yb6apeBoit u A.I'. Mopakosuua, 7-9-ro knaccos aBrop JI.C. AtanacsH, B.®.
bytysos, C.b. Kanomies.

Y4eOHO-MeTOqMUECKOE 00ECIIEYUEHHE:

Kiacc VueOHUKN

5 «Marematuka 5» .M. 3yb6apesa, A.I'. Mopakosud, uzza. «MuemosuHa», 2016

6 «Matemaruka 6» M.W. 3ybapesa, A.I'. Mopakosud, u3a. «MHemo3uHay, 2016

7 «Anrebpa 7» B 1Byx 4actsax, A.I.Mopakosuy, u3a. «Muemo3uHa», 2016
«I'eomerpus 7-9», JI.C. Atanacsan, B.®. byty3os, uza. «IIpocsemenuner, 2016

8 «Anrebpa 8» B nByx vactsax, A.I.Mopakosuy, u3a. «Muemo3uHa», 2016
«I'eomerpus 7-9», JI.C. Artanacsan, B.®. byty3os, usa. «IIpocsemenuner, 2016

9 «Anrebpa 9» B 1ByX yactsx, A.I.Mopakosuu, u3z. «Muemo3zunay, 2016
«I"eomerpust 7-9», JI.C. Atanacsan, B.®. byty3os, uza. «IIpocsemenuey, 2016

[To yde6HOMy mmany MBOY Illkomer Nell6 r.o. Camapa npemmer «MaremaTukay
u3ydaercs ¢ S mo 9 Kiacc B ClenyIoneM oobeMe:

Kiacc KonandecTBo 4acoB B HEACIIIO KonmuecTBO 9acoB B roj
5 5 170
6 5 170
7 5 170
8 5 170
9 5 170
Hroro: 850

Pe3ysbTaThl 0CBOCHMA NpeaMeTa

JIn4HOCTHBIE

3HaKOMCTBO C (paKTaMy, WUTIOCTPUPYIOUIMMH Ba)KHBIC JTalbl PAa3BUTUS MaTEeMaTHKU
(M300peTeHre JIeCATUYHONW HyMepalud, OOBIKHOBEHHBIX JpOOEH, IECATHYHBIX JIpOoOeH;
MPOUCXOXKICHNE TEOMETPUHN UX MPAKTUUIECKUX MOTPEOHOCTEH Mo/eil);

CIOCOOHOCTH K AMOIMOHAIEHOMY BOCIIPHSITHIO MATEMAaTHICCKUX 0OBEKTOB, PACCYKICHUH,
pelleHue 3a7a4, pacCMaTpUBaeMbIX MPoOeMm;

YMEHUE CTPOUTH PEUYEBbIE KOHCTPYKIMHU (YCTHBIE M TMHUCHMEHHBIE) C HCIOJIb30BAHHEM
U3YYEHHON TEPMUHOJIOTUU ¥ CUMBOJIMKH, TOHUMATh CMBICI ITOCTABICHHOW 3a/1a4u

HE3aBUCUMOCTDH U KPUTUYHOCTH MBIIIUICHHS;

BOJISI U HACTOWYMBOCTD B JOCTHKEHHUH 1IETIH;

YMEHHE TPUMEHSATh TIOJIyYEHHBIC 3HAHUS W YMEHHUS JUIA pa3pelieHus Pa3TudHbIX
YKU3HEHHBIX 337124

pa3BHUTHE JIOTHYECKOTO W KPUTHUYECKOTO MBIIUICHUS, KYJBTyphl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCTIIEPUMEHTY;

dbopMHUpOBaHHE Yy YyYalIUXCS HWHTEJUICKTyaJIbHOW UYECTHOCTH U  OOBEKTHMBHOCTH,
CIIOCOOHOCTH K TPEOJOJCHHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOUIUX M3 OOBIACHHOTO
OTIBITA;

BOCIIUTAHHE KAuyeCTB JIMYHOCTH, OOECIEUMBAIOIINX COLUAJIBHYI0 MOOMIBHOCTH,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHS;




q)OpMI/IpOBaHI/Ie Ka4yCCTB MbIIJICHUA, H€O6XOI[I/IMBIX JIA  agariTalifii B COBpeMeHHOM
nH(pOpPMaITMOHHOM OOIIIECTBE;
pa3BHUTHE UHTEPECa K MATEMATHUYECKOMY TBOPUYECTBY U MATEMATHUECKHUX CIIOCOOHOCTEH.

MeranpeamerHble

Pezynamuesnvie

(dbopMynHupoBaTh MO3HABATENBHYIO IIEIb,

OIpeNeNATh 1eNlb y4eOHOU AeATeNbHOCTH 0] PyKOBOACTBOM YUUTEIIS;

BBIOMPATH U3 NMPEITI0KEHHBIX CPEICTBA IOCTUKECHUS 11eITH;

yIepKUBaTh L1eJIb O NOJY4YEHUs pe3ysbTaTa. padoTaTh 10 MJIaHy,

CBEpATh CBOM JIGHCTBHS C II€NBI0 M TPH HEOOXOAWMOCTH, MCHPABIATH OIIMOKH
CaMOCTOSITEIILHO;

OCYILECTBIISATh KOHTPOJIb MO Pe3yabTaTy M CHocoOy AEHCTBHM, C MOMOIIBIO YUUTENS
BHOCUTb KOPPEKTHUBBI.

OCYILIECTBIISATh TO3HABATENBbHYIO PE(ICKCHIO B OTHOIICHUH JACHCTBHI MO PELICHHIO
y4EOHBIX U MM03HABATEIbHBIX 3a/1a4.

OlpeNeNiaTh COBMECTHO C TIeJaroroM M CBEPCTHUKAMU KPHUTEPHH IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPUH OLIEHKH CBOEH y4eOHON AeATENbHOCTH;

aHAJM3UPOBATh SMOLIMOHAIBHbBIE COCTOSHHS, MOJIYYEHHBIE OT YCHEIIHOW (HEeYCHeuIHOM)
NeSITeIbHOCTH, OLIEHUBATh UX BIMSHHUE HAa JAJIbHEHIIYIO e TeIbHOCTD,

CaMOCTOSITENIFHO (POPMYJIMPOBaTh IMO3HABATENBHYIO LENb U CTPOUTH NESATEIBHOCTH B
COOTBETCTBHUU C HEH; CAMOCTOSATEIILHO OOHAPYKUBATh U (HOPMYITUPOBATH YUCOHYIO IPOOIEMY,

OIpeNeNIATh IeNIb y4eOHOM NesATeNbHOCTH, BBIOMpAaTh TEMY THPOEKTHOH paboTHl,
yCTaHaBJIMBATh 1I€JIEBbIC IIPUOPUTETHI;

BBIOMpPATh W3 MPEJIOKEHHBIX M UCKaTh CAMOCTOSITENIBHO CPEICTBA JOCTHIKEHHS LIEIH,
aHAJIM3UPOBATh YCIOBUS JOCTHXKEHUS LIETIH;

COCTABIIAITh IJIAaH PELICHUs NMpoOJIeMbl; paboTas MO IUIaHY, CBEPSTbh CBOU JIEHCTBUA C
LEeNbI0 U NPUHEOOXOAMMOCTH, HCIPABIATh OIIMOKM CaMOCTOSATENbHO; CaMOCTOSITENIBHO
1o 00paTh AJIs peIeH s MpoosieMbl (U3 MPEII0KEHHBIX ) TPAKTUYECKYIO0 MOJEIb PELICHHUS;

OCYILIECTBIISATH KOHTPOJIb 110 PE3YJIbTATy U CIIOCO0Y EHCTBUM, aKTyaJIbHbI KOHTPOJIb Ha
YPOBHE IPOU3BOJILHOTO BHUMAHMS;

HaOII0AaTh M aHAJU3UPOBaTh CBOIO YUEOHYI0 M IIO3HABATENIBHYIO JESATEIbHOCTh U
NeSITeIbHOCTD APYTUX 00y4YaromuXxcst B MPOIECCE B3aUMOIIPOBEPKH;

C MOMOIIBIO YYUTENsl MOXET OOHApyKUTh HEAZEKBAaTHOCTh croco0a HOBOM 3agauu U
BHECTU KOPPEKTHBBHI;

OCYILIECTBIIATh IO3HABATENbHYIO PE(IEKCHIO B OTHOIIEHUM MACHCTBUI MO pPELICHUIO
y4eOHBIX U M03HABATEIbHBIX 33]a4;

aHAJIM3UPOBaTh SMOLMOHANIBHBIE COCTOSHUS, MOJYYEHHbIE OT Y4eOHOW esATeIbHOCTH,
OLICHUBATh WX BIUSHHUE Ha JAJIbHEHINYIO e TETbHOCTh;

aHAJM3UPOBaTh CBOM HMHIMBHIYaJbHBIC OCOOCHHOCTH, aJalTallMOHHBIE BO3MOXXKHOCTU
YYUTBIBATh MX, O0OECHeurBas aJeKBATHBIM OTBET HAa H3MEHSIOUIMECS BHEIIHUE YCIOBUS H
JOCTH>KEHHUE ITOCTABJICHHBIX LIeJeil.

Iloznasamenvhule

OOyyaromuiics CMOXET: TOAOMpaTh CJIOBA, COMNOJYMHECHHBIC KIIOYEBOMY CIIOBY,
OIIPEJICIISIONINE eT0 TIPHU3HAKU U CBOWCTBA;

BBICTPAMBATh JIOTMYECKYIO II€Mb KIIOYEBOTO CJIOBA M CONOAYMHEHHBIX €My CIIOB;
OOBEUHATh TPEIMETHl U SIBIICHUS B TPYNIIBI 110 ONPEICICHHBIM NpPU3HAKaM, CPaBHHBATh H
000011aTh (aKThl U SBICHHUS;

JIeTaTh BBIBOJBI MOJ PYKOBOJICTBOM YYHTENs; 0003HAYaTh CUMBOJIOM M 3HAKOM IPEIMET
W SIBIICHHE;



u3JIaraTh MOJIY4YEHHYI0 HH()OPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIiacMoi 3a1auu;
HaxOJIUTh B TEKCTE TpeOyemMyro HHGOPMAITHIO;

OTIpeNIeNIATh TEMY, LIeJIb, Ha3HAuUCHHE TEKCTa;

BBIpaKaTh OOIIMII CMBICT TEKCTa, BBIACIATH TVIABHYI0 M HM30BITOYHYIO HH(OpManuio,
yCTAQHABJIMBATh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE€ COOBITHH, SIBICHUH MPOLECCOB, CTPOHUTH
paccyXIeHre OT OOIIMX 3aKOHOMEPHOCTeH K YacTHBIM SIBICHHUSIM M OT YacTHBIX SBICHUN K
OOIIMM 3aKOHOMEPHOCTSIM;

CaMOCTOSATENIFHO yKa3bIBaTh WH(OPMAIMIO, HYXIAIOIIYIOCS B IPOBEpPKE; OIPEICISITh
JIOTHYECKUE CBSI3W MEXAY NpeIMETaMU W WM SBJICHUSMH, 00O3HA4YaTh JaHHBIC JOTMYECKHUE
CBSI3H C TIOMOIIIBIO 3HAKOB B CXEME;

CTPOUTH MOJEJBH/CXEMY Ha OCHOBE YCIOBUH 3aJaud W/MiaM croco0a pemieHHs 3ajauu;
OPHEHTHPOBAaTbCA B  COJNCPKAHUM  TEKCTa, IIOHMMATh IIEJIOCTHBIH  CMBICH  TEKCTa,
CTPYKTYPUPOBATh TEKCT;

HaxOJIUTh B TEKCTE TpeOyemMyro HH(OpMaIuio;

OTIpeNeNATh TeMY, LieJlb, Ha3HaueHHE TEKCTa,

BJIaZICET OCHOBHBIMU HABBIKAMU CMBICJIOBOTO YTCHHS;

CTPOUTH PEUYEBOE BHICKA3bIBAHNE B YCTHON M MUCHbMEHHOM (hopme;

COCTAaBJIAThH TE€3UCHI, PA3JINYHBIC BH/IBI TUIAHOB,;

oTOMpaTh HEOOXOAUMYIO HH(OPMAIIHIO U3 Pa3HBIX HCTOYHHUKOB;

CaMOCTOATENIFHO ~ JIeNaTh  BBIBOABI, BIAAECTh OCHOBAMH  pealU3allid  IPOEKTHO-
UCCIIEIOBATEIbCKON AEATEIbHOCTH.

Hcnonp30BaTh NpOCTEHIINE METOABI HCCIIEIOBAHUS U O)OPMIISTH PE3YNIBTATHL.

Kommynuxamusnvle

OOyJarommiicss CMOXET: CaMOCTOSITENIbHO OpPTaHW30BBIBATH Y4eOHOE B3aMMOJCHCTBHE B
rpynne (onpeaensaTs oo1ue eNu, pacpeaesTh poJit, JOrOBapuBaThCS APYT C APYTOM), UTPaTh
ONPEJIETICHHYIO POJb B COBMECTHOM JESITEIIbHOCTH;

BBIJIETISATH OOILYIO TOUKY 3PEHHSI B IUCKYCCHH;

CTPOUTH IMO3UTHBHBIE OTHOIIEHUS B TIpoIlecce yueOHOM U TT03HABATELHOM 1eSATEeTHbHOCTH;

OTIpeeNATh 3ajauy KOMMYHUKAIIMK U B COOTBETCTBUU C HEW OTOMpPATh peueBble CPEICTBA;

BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYKIEHHUE) M 3alpalinBaTh MHEHHE MMapTHEpa B
paMKax Juanora; IeJEeHAlPaBIeHHO HCKAaThb M HCIOJIb30BaTh HH(OPMAIMOHHBIE PECYPCHI,
HEOOXOUMBIC JJIs PeIICHUs y4eOHBIX U MPAKTUIECKHX 3a7a4 ¢ moMolbio cpeacts UKT.

KOPPEKTHO U apryMEHTHUPOBAHO OTCTaWBAaTh CBOIO TOUKY 3PEHHUS, B JUCKYCCUU YMETh
BBIJIBUTATh KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOIO MBICIb;

KPUTHYECKH OTHOCUTBHCS K CBOEMY MHEHUIO, C IOCTOMHCTBOM IMPU3HABATh OIIMOOYHOCTH
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO0;

MpeIBUJIETh TOCIEICTBUS KOJIEKTUBHBIX PEIICHUN;

npeiaraTh aabTePHATUBHOE PEUICHUE B KOH(PJIUKTHON CUTYalluH; TPUHUMATh PEIICHUE B
XOJI€ IMAJIOTa U COTJIaCOBBIBATh €TI0 C COOECETHUKOM;

OoTOMpaTh W HUCHOJB30BaTh PEUYEBBIC CPEICTBA B MPOIECCE KOMMYHHUKAIUUA C JAPYTUMH
JOJIbMH (JTUAsIoT B TIape, B MaJIOM TPyMIE U T.11.);

UCIIONIb30BaTh BepOAIbHBIE CpelcTBa (CPeACTBAa JIOTHYECKOW CBSI3W) ISl BBIICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHHSI; COOIOaTh HOPMBI IYOJMYHON pEeYd U PETJIAMEHT B
MOHOJIOT€ U TUCKYCCHH B COOTBETCTBUHU C KOMMYHUKATUBHOM 3a1aueii.

IIpeamerHbie
Knacc | Yuenuk Hayuurcs Y4eHUK MOJy4YUT BO3MOXHOCTh HAYIUTHCS
5 Brmonaate apu(MeTHIeCKUe NEHCTBHSA: | MCIIONIB30BaTh MPHOOpETEHHBIE 3HAHWS M YMEHHUS B
CIIO)KEHHUE, BBIUWTAHHWE, YMHOXXEHHWE W JEIICHHE | MPAaKTUYECKOH IEATeTbHOCTH W  IIOBCEIHEBHOU
HATypaJIbHBIX YHCEN ¥ JECITUIHBIX APOOeH; JKU3HHU JUIS  PEIIeHHS MPAKTHYeCKNX M PacdeTHBIX
MePEXOJANTh OT OJHOW (POPMBI 3amHCH K IPYToi, | 3aJad, B TOM YHCIIE C MCIIOJIB30BAHUEM CITPABOYHBIX




NPE/ACTABIATh  AECATHYHYI0O Jpo0b B  BHUIE
OOBIKHOBEHHOW ® B MNPOCTEHIIMX CIydasx
OOBIKHOBEHHYIO — B BHAE JECATUYHOH, POLEHTHI
— B BUJIE IpOOH U pOoOb — B BUJIE MPOIICHTOB;
HAaXOIUTh 3HAYCHHE YHCIOBBIX BBIPAKCHUH,
COZIepIKAILMX IeTIbIe YUCTIa U ASCATHYHBIE Ipodu;
OKpYIUIAITH ~ LIeJIBIe W JECSATHUYHbIE  Ipo0H,
BBITIOJTHATH OLICHKY YHCIOBBIX BHIPAKCHHIA;
NOJIb30BAThCSl OCHOBHBIMU CIMHULIAMU JJTHHBI,
Macchl, BDEMEHH, CKOPOCTH, TUIOIIAN, 00beMa;
NEepeBOANTh OJHM CIUHULLI W3MEPEHHUs B
Jpyrue; pemarb TEKCTOBBIE 3a/1aud, BKIIOYAs
3aJa4u ¢ JpoOsIMH ¥ POLIEHTaMH

HEePEeBOJNTH YCIOBHS 33/1a4ll HA MaTeMaTHYECKU
S3BIK;

UCIIONB30BaTh METOIBI PabOTHI ¢ NPOCTEHIIUMHU
MaTeMaTHYeCKUMH MOJIEIISIMU;

OCYIIECTBIIITE B BBIPOKCHUSAX H  (opMynax
YHCIIOBBIC HOICTaHOBKH u BBITIOJTHSTh
COOTBETCTBYIOIIUEC BHIYUCIICHUSA,

n300pakaTb 4YUCIa TOYKAMHM Ha KOODJMHATHOM
Tyue;

OIIpeNeNsTh KOODPJJMHATHI
KOOPAUHATHOM JIYUEC,
COCTaBIAITh OYKBCHHBIC BBIPAKCHUS U (HOPMYJIBI
IO  YCIOBUSM  3ajad;  OCYLICCTBISATH B
BBIPXSHHUSX u bopmynax YHCIIOBBIC
HOJICTAHOBKH M BBIMOJHATE COOTBETCTBYIOIINC
BBIYHCIICHHS; peuiaTb  TEKCTOBBIC — 3aJadu
anreOpanyecKuM METOIOM.

IMOJIB30BATBCA TCOMCTPUYCCKHUM  A3BIKOM  JIA
ONMHUCaHUs IPEAMETOB OKPYKAIOIIEro MHpa;
pacro3HaBaTh ¥ H300pakaTh T'€OMETPUUCCKUE
(GuUrypsl, pa3InyaTh UX B3aHMHOE PACIIOIOKECHUE;
pacrmo3HaBaTh Ha 4YepTEXKaX, MOJCNIX U B
OKpy>Karomeit o0cTaHOBKE OCHOBHEIE
MPOCTPAHCTBEHHBIE TEJIA;

B IPOCTEHIIMX CJIydasiX CTPOUTH pa3BEPTKH
OPOCTPAHCTBEHHBIX TEJ; BBIYHCIATH IUIOLIAMH,
HEepUMETPHI, 00beMBI MPOCTEHIINX
reoMeTpudeckux Quryp (Ten) mo popmynam.

TOYKH Ha

MaTepHraioB, KAJIbKYJIATOPA,

YCTHOM  TPUKHAKK W ONCHKH  pe3yibTaTa
BBIUYHCICHHA C  WCHOJB30BAHHEM  PA3IHUIHBIX
MIPHUEMOB;

HMHTEpPIPETALIMM PE3YyNbTATOB PELICHUS 3a1ad C
Y4ETOM OIpPAaHUYEHUN, CBSI3aHHBIX C PEATBHBIMU
CBOICTBAMHM  paccMaTpUBAEMBbIX  IMPOLECCOB U
SIBIICHUM.

UCIIOJIb30BaTh MPHOOPCTCHHBIC 3HAHHUS U YMCHHUS B
MPAaKTUYECKOM  NIeATEIbHOCTU U  TOBCEIHEBHOU
JKU3HH IS BBIMOJIHEHHUSI pacueToB mo (Gopmyiam,
cocTtaByieHUs] (POPMyJI, BBIPAKAIOUIUX 3aBUCHMOCTHU
MEX1y peajbHbIMU BEITMUMHAMHU.

VY4yeHUK  HOJYy4YUT  BO3MOXKHOCTb Hay4YUThCS
WCIIONIE30BaTh NMPHOOPETCHHBIC 3HAHHUA U YMCHHS B
MPaKTUYECKOW  AESITENBHOCTH U  MOBCEJHEBHOM
JKU3HU JJIS: PELIEHUS] HECTIOKHBIX T'€OMETPUUYECKUX
3a/1a4y, CBSI3aHHBIX C HAXOXICHUEM HW3YUYEHHBIX
FeOMETPUYECKUX  BEJIMYUH (ucmonmp3ys pu
HEOOXOJUMOCTA  CIPAaBOYHUKA U  TEXHHUYECKUE
CpEeJICTBA);

MIOCTPOCHUA TE€OMETPUUECKUMU HWHCTPYMEHTaAMHU
(ymHeliKa, yroJdbHUK, ITUPKYIIb, TPAHCIIOPTHP).

MOHUMaTh OCOOEHHOCTH JECATHYHON CHUCTEMBI
CUHUCIICHUS;

MOHMMATh ¥ MCIIOJIb30BaTh TEPMUHBI U CHMBOJIBI,
CBSI3aHHBIE C TIOHSATHUEM CTEIICHH YHCIIa;
BBIYMCIIATh 3HAYECHUS BBIPAXKEHUH, COJIEpIKallux
CTEIEeHb C HaTypaJIbHbIM IIOKa3aTeleM;
NPUMEHATH NOHATHUS, CBA3aHHBIC C IEITUMOCTBIO
HATypPaJIbHBIX YHCEI;

OTIEPHPOBATH TIOHITHEM OOBIKHOBEHHOH Ipoodw,

BBIIIOJHATE BBIUKCIIEHHS € OOBIKHOBEHHBIMH
IpobsmMu;
ONEPUPOBATh TOHATHEM JECATHYHON Ipodwu,
BBIIIOJIHATH BBIYUCJICHUSA [} JACCATUYHBIMHU
JpoOsimu;

MOHMMATh M WCIIOJIb30BaTh PA3JIMYHBIE CIIOCOOBI
NPE/ICTaBICHUS APOOHBIX YHCEIN; MEPEXOIUTh OT
OJIHO# (hOPMBI 3aITiCH YHCeN K JAPYToi, BEIOMpast
MOAXOMSIIYIO JUIsI KOHKPETHOTO cityyast (hopmy;
ONEpUPOBATh  IOHATHAMH  OTHOLICHHS U
HPOLICHTA;

peliaTh TEKCTOBBIC 3ala4yd  apHMETHUYECKHM

MPOBOJIUTH
paccyxJIeHus;
HCCIIeI0BaTh

HCCJIOXKHBIC J0Ka3aTCJIbHBIC
YHCJIOBBIC 3aKOHOMEPHOCTHU u
yCTaHaBJIUBATh CBOIiCTBa YHuCeI Ha OCHOBC
Ha6J'IIO,HeHI/I${, mpoBEACHUSA YHUCJIOBOI'O
OKCIICPUMECHTA,; MPUMCHATH pa3H006pa3HLIe HpI/IéMLI
pannoHaIM3anunu BBIYHUCIICHUM.

BBINIOJHATh ~ BBIUMCICHHS C  PALHOHAIBHBIMHU
YHCIIaMH, COYeTas yCTHHIC M NHUCbMEHHBIC MPHEMBI
BBIUMCICHUH, TPUMEHAA TIIPU  HEOOXOAMMOCTH
KaJIbKYJISITOD;

UCTIONB30BaTh  HPUEMBI,  PALMOHAIM3UPYIONIHNE
BBIUUCIICHUS,

KOHTPOJIMPOBATh BBIUUCIICHHUS, BbIOHMpast

HOAXOASILIUN JUISi CUTYalluH Croco0 HCIOJIb30BaTh B
XOJIe pelIeHHs 3ajay MPeICTaBICHUs, CBA3aHHBIC C
NpUOTHKEHHBIMU 3HAYCHUAMHU BEJTUYHH.
npuoOpecTH  Ha4daJdbHBI  ONBIT  PabOTBI €
(opMynaMu: BBIYHCIIATH 110 pOpMysIaM, B TOM YHCIIE
HCIIOJIB3yEMBIM B PEAIbHOMN NPAKTHKE;

COCTABISATh (DOPMYNBI IIO YCIOBHSAM, 33JaHHBIM




CIOCOOOM NPUMEHSTH BBIYMCINTEIBHBIE YMEHUS
B MPAKTHYECKUX CHUTyalHUsX, B TOM 4YHCIE
TpeOyrommx BBIOOpPa HYXHBIX IaHHBIX FITH
MOWCKA HEJIOCTAIOIINX;

pacrosHaBaTb  Pa3JIM4YHbIE  BHIBI  YHCEI:
HaTypanbHOE, IOJIOKUTEIBHOE, OTPHULATEIBHOE,
JpoOHOE, WEenoe, panuoOHAIBHOE; IPAaBHIIBHO
ynoTpeOsIsiTh W HMCHOJNB30BaTh TEPMUHBI U
CHUMBOJBI, CBSI3aHHBIE C  palMOHAJIbHBIMU
YHCIIaMU;

OTMEYaTh HAa KOOPAMHATHOM MpAMOM TOYKH,
COOTBETCTBYIOIIIHE 3aJlaHHbIM qHCIaM;
ONpeneNnaTh KOOPAUHATY OTMEUYEHHOW TOYKH;
CPaBHUBATh PALIMOHAJIBHBIE YUCIIA;

BBINOJIHATh BBIYMCIICHHS C IOJOXKHUTENBHBIMUA U
OTPHLIATEIILHBIMUA ~ YHCIIAMU OKpYTJIATH
HaTypalbHbIE YNCIIa U JIECATUIHBIE TPOOH;
paboTaTh C €OWHHIAMH H3MEPEHUs] BEIIMYUH;
MHTEPIPETUPOBATH OTBET 3a/1a4H B COOTBETCTBUH
C TMIOCTaBJICHHBIM BOIIPOCOM.

UCIIONIb30BaTh  OYKBBI Ul 3allUCH  OOLIMX
YTBEPKICHUI (Hammpumep, CBONCTB
apupMeTHYECKUX AEHCTBUI, CBOMCTB HyJNs NpHU
YMHOXEHUH), TpaBwi, (OpMyN; oOIeppoBaTh
HOHATHEM «OYKBEHHOE BBIPA’KCHHUEY;
OCYILECTBIISITh  DJIEMEHTAPHYIO  JESTEIBHOCTb,
CBSI3aHHYIO C MIOHATHEM «ypaBHEHHEY;
BBIMOJIHATh ~ CTaHJAPTHBIE  IMPOLEAYpHl  Ha
KOOPAMHATHON IUIOCKOCTH: CTPOHMTH TOYKH IO
3aJlaHHBIM KOOpAMHATaM, HaXOAUTb KOOPAMUHATHI
OTMEYEHHBIX TOUCK.

pacno3HaBaTb Ha 4YEpPTEXKaAX, PUCYHKAX, B
OKpYXarolleM MHpE IUIOCKHE TI'€OMETPUYECKHE
¢burypsl, koudurypauuu duryp,

ONHKCHIBaTh UX, HCIONB3YS T'€OMETPHUECKYIO
TEPMUHOJOTHIO W  CHMBOJIUKY, OIIMCBIBAaTh
CBOHMCTBa (UIyp; pacro3HaBaTh Ha 4YepTeKax,
PHUCYHKaX, B OKpY’KaloIIeM Mupe
NPOCTPAHCTBEHHBIE T'e€OMETpHYEcKue (Qurypsl,
KOH(Urypanuu Guryp, onuceIBaTh UX, UCHOIb3YS
TEOMETPUYECKYI0 TEPMUHOJIOIHIO, OIUCHIBATh
CcBO¥icTBa (uryp;

pacrno3HaBaTh pa3BEépTKU KyOa,
napajuielieniumnesia, MUPaMHIbl, LHWIHHIpA U
KOHYCa,;

U3MEpSATh C TOMOINBI0 HMHCTPYMEHTOB U
CPaBHUBATH JJIUHBI OTPE3KOB W BEIUYHHBI YTIIOB,
CTPOUTb OTPE3KU 3aJaHHOM JUIMHBI M  YIJIBI
3aJJaHHOM BEJIMYHHbI;

n3o0paxkaTb ~ reoMeTpuueckue  QUrypel U
KOHQUTYypalMd ¢  TIOMOINBIO  YEPTEKHBIX
UHCTPYMEHTOB M OT PYKH Ha HEJIMHOBAaHHON M

KierdaToil  Oymare; JenaTb IMpocTeifiue
YMO3aKJIIOUYEHHs, OIHMpasCh Ha 3HAHHE CBOMCTB
TeOMETPUIECKIX ¢uryp, Ha OCHOBE
Kiaccudukami YTJIOB, TPEyTOIbHUKOB,
YeTBIPEXYTOJIHHUKOB;

BBIYHCIIAATH ~ NEPUMETPBl  MHOTOYTOJIbHHKOB,
TUTOLIATH HPSMOYTOJEHHUKOB, 00BEMBI
HapasuleNIeIUIe[0B;

pacro3HaBaTh Ha YepTekKax, PUCYHKAX, HAXOUTh
B OKpyXamlleM MHpe H  H300paxarh
CUMMETPUIHBIE ¢burypsr; JIBE burypsl,

3ajaueil MO YEepTEeIKOM; MEPEeBOIUTH YCIOBUS
TEKCTOBBIX 3a/ad Ha anreOpandecKuil  S3bIK,
COCTaBJIATh ypaBHEHHE, OyKBEHHOE BBIPAKCHHE IIO
YCIIOBHIO 33/1a4H;

MO3HAKOMHTBCS ¢ UJeeH KOOpAWHAT, C NMPHUMEpPaMHU
UCIIONIb30BaHMS KOOPANHAT B PEATbHON JKU3HH.
HCCIIEZI0BaTh " OTINCHIBATH CBOHCTBa
TEeOMETPUUECKUX ¢buryp (mmockux u
NPOCTPAHCTBEHHBIX),  WUCIIOJIB3ysS  HaOJIOAEHUS,
U3MEPEHUs], SKCIEPHUMEHT, MOJEIUPOBaHUE, B TOM
yhcle KOMIbIO- TEpHOE  MOJETUpPOBaHHE U
SKCIEPUMEHT;

KOHCTPYHUpPOBaTb  TE€OMETpPUUYECKHE 00BEKTHI,
UCTIONB3Ys OyMary, IJIaCTHIINH, TIPOBOJIOKY U 1IP.;
KOHCTPYHPOBATh OpPHAMEHTBI u MTapKeTHI,
n300pakast UX OT PyKH, C IIOMOIIbI0 HHCTPYMEHTOB,
a TaKKe MCIOJIb3Ys KOMIIBIOTED;

OTIPENETIATh BUJI MpOCTEHIINX CeUeHUH
MIPOCTPAHCTBEHHBIX ~(UTyp, TOIYYaeMbIX ITyTEM
MPEIMETHOIO WJIM KOMITBIOTEPHOTO MOJICIUPOBAHHUSL.




CUMMETPUYHBIE OTHOCUTENILHO MPSMOii;

IBe (QUTYpB, CHMMETPHUYHBIE OTHOCHTEIHHO
TOYKH;

NPUMEHSTH IIOJyYeHHbIE 3HAaHUS B pealbHBIX
CUTYAIIHSX.

Hcnonvzoeams TpHU pEIICHUH MaTeMAaTHUECKHUX
3a/1a4, UX 00OCHOBAaHUH WM MPOBEPKE HAWIICHHOTO
pelieHus 3HaHuE O:

HATYpaJbHBIX, LETIBIX, palMOHAIIBHBIX,
UppaIOHATBHBIX, ICHCTBUTEIBHBIX YHCIAX

;CTCIICHA C HATYPaIbHBIMH TOKA3aTCIIMU U HX
CBOMCTBAX;

OJHOYJICHAX W MPaBHUJIaX ACHCTBUU C HUMU;
MHOT'OYJIEHAX U NMpaBUJIax ACHCTBUN C HUMU;
hopmymax COKpAMmEHHOTO YMHOKEHHUST;
TOXKIECTBAX;

METOJAaX JOKa3aTeabCTBA TOJXKIECTB, JIMHEHHBIX
YpPaBHEHHUSIX C OJIHOM HEM3BECTHOM U METOAAX WX
peuieHus;

CUCTEMaX JBYX JIMHCHHBIX ypaBHCHHU C JABYMS
HEU3BECTHHIMU U METOJIaX UX PELICHUS.
Buvinonuams  geWcTBHS ¢ OJHOWICHAMH H
MHOTOYJICHAMH;

V3HABAMb B BBIPKEHUSX hopmybt
COKpPAIEHHOTO YMHOKEHUS ¥ IPUMEHSTH HX;
PAcK1aovbiéams MHOTOWICHBI Ha MHOKUTEIIH;
6bINOIHAMbL  TOXJCSCTBEHHBIC IPEOOpa30OBAHHS
HENBIX anreOpandecKux BhIPaKCHHI;
0oKazvleams TIPOCTEHINNE TOKICCTBA,

HaXOOUmMb  YHUCIO  COYETAaHUH W YHCIO
pa3MelleHuil;

pewamsv  JIMHEHHBIE  ypaBHEHUs C  OJHOHU
HEU3BECTHOM;

peutams CUCTEMBI JIByX JIMHEWHBIX YpaBHEHU ¢
JIByMsl HEU3BECTHBIMHU METOJOM IOACTAaHOBKHU M
METOJIOM aNTeOpanmdecKoro CII0KECHHUS,

peuwtamb  TEKCTOBBIE 3aJadyd C  IIOMOIIBIO
JIMHEWHBIX YPABHEHUH U CUCTEM;

HAX00UMb penieHus «KU3HEHHBIX)
(KOMIIETEHTHOCTHBIX)  3alad, B  KOTOPBIX
WCIOJB3YIOTCS MAaTEMAaTHUECKUE CPENICTBA;
cozdasamb  TIPONYKT (pe3ynbTaT HPOEKTHOMN
JIEeSITENIbHOCTH), JUISI M3YYEHUS U  ONUCAHUS
KOTOpPOTO HCTOJIB3YIOTCS MaTeMaTUYECKUE
cpencTna.

Hcnonvzoeams TpU pEIICHUH MaTeMAaTHYECKHUX
3a/1a4, X 000CHOBAaHWW W TMPOBEPKE HAWIESHHOTO
pelieHns 3HaHuE O:
OCHOBHBIX TE€OMETPHYECKUX TIOHATHUSAX: TOYKa,
npsAMasi, IUIOCKOCTh, Jy4Y, OTPE30K, JIOMaHas,
MHOTOYTOJIFHYIK;
OMPEICIICHUH YTIIa, OUCCEKTPUCHI yIIIa, CMEKHBIX
U BEPTHKAIBHBIX YTJIOB;

—CBOMCTBAaX CMEXHBIX U BEPTHUKAJbHBIX

yIJIOB;

—OIpEeJeICHUN PaBEHCTBA TI'€OMETPUYECKHX
¢buryp; MIpU3HAKAX paBeHCTBa
TPEYTOJIBHHUKOB;

—TeOMETPUYECKUX MecTax TOYEK;

OWCCeKTpruCce yriia W CePeJHHHOM

Auredpa

e  BBINOJHATH BEIYUCIICHHS, B TOM YHUCIIE C
UCIIOJIb30BaHUEM MTPUEMOB pallMOHAIBHBIX
BBIYHCIICHUH, 00OCHOBBIBATH aITOPUTMEI
BBITIOJTHEHHMSI ICHCTBUIL; yIIOpsI0YMBaTh YHCIIA,
3aIcaHHble B BUJIE OOBIKHOBEHHBIX M AECATHYHBIX
Jpo0eii; KCIOIb30BaTh pa3HbIe KPaTKUE 3aIUCH KaK
MOJIENTH TEKCTOB CJIOKHBIX 3a/1a4 I HOCTPOSHHUS
TIONCKOBOM CXEMBI U PEIICHNUS 3a/1ad;

e  3HATH M IPUMEHATH 00a crocoba moncka
pemeHns 3a1a4 (0T TpeOOBAaHMUS K YCIIOBHIO H OT
YCIIOBHSA K TPeOOBAHUIO);

®  MOJEIMPOBATH PACCYXKIEHHS IIPH MOUCKE
peleHus 3a1a4 ¢ IOMOIIBIO rpad-CXeMbl;

° BBIACJIATH OTallbl PEIICHUA 3a1a4U U
COJIepIKaHUe KaX/IOTO JTara;

HHTEPIPETUPOBATH BHEIYMCIATENBHEIE PE3YJILTATHI B
3aj7]aue, UCCleoBaTh , B MOBCEAHEBHOM KU3HU U TIPU
W3YYCHUH JPYTHX PEIMETOB:

®  pacrmo3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBAHHUS;

CTPOUTD IETIOYKH YMO3aKJIIOYEHHH Ha OCHOBE
UCTIONIb30BaHMS TIPaBHII JIOTUKH

I'eomerpus.

® OBNaNETh METOJAMH PCIICHHS 33aJad Ha
BBIYHMCIICHHS W JIOKa3aTelbCTBA: METOJAOM  OT
MPOTUBHOTO, METOJIOM TIOJO0HS, METOJIOM Tiepedopa
BapUaHTOB U METOJIOM I'€OMETPHUYECKUX MECT TOUEK;

® HayduTHCS pEIIaTh 3adadd Ha IOCTPOCHUE
METOJIOM T€OMETPHUUECKOTO MECTa TOYECK U METOJOM
moaoous;

® NPHOOPECTH ONBIT HUCCICIOBAHHS CBOMCTB
TUTAHUMETPHYECKIX ¢buryp c TTOMOTIBIO
KOMITBIOTEPHBIX TIPOTPaMM;




NEPHeHIUKYIsIpe K  OTPE3Ky  Kak
TEOMETPHUIECKUX MECTaX TOUYEK;

—ONpeAeNCHHH  MAapaUleNbHBIX  MPSIMBIX;
NPU3HAKaX M CBOMCTBAaxX MHapaiuIelbHBIX
TPAMBIX;

—aKkcUOMe TapaJIeIbHOCTH M €€ KpaTKou
HACTOPHH;

—(opMysie CyMMBI YTIIOB TPEYroJIbHHUKA;

—OIpenesIeH U CBOMCTBAX CpeAHEH JTUHUN
TPEYroJbHUKA;

—T1eopeme Paneca.

—Ilpumenams  CBOWCTBA  CMEXHBIX U
BEPTUKAIBHBIX YTJIOB TIPU PEIICHHH
3amad;

—HaxoOums B KOHKPETHBIX CHTYaIHsIX
paBHBIE TPEYTOJBHUKH U JOKa3BIBATh UX
PaBEHCTBO;

—ycmauasiueams TMaPaLICIbHOCTD MIPSIMBIX
U NPUMEHSITh CBOWCTBA MapalieNbHbBIX

MPSMBIX;
—npumeHsmbs TEOpPEMY O CyMMe YIJOB
TPEYTOJIbHUKA;

—UCNOL308aNb TEOPEMY O CPEIHEH JTMHHU
TpeyronbHUKa U Teopemy Daneca npu
pelieHun 3a1a4;

—Haxooums petieHust «OKM3HEHHBIX»
(KOMIIETEHTHOCTHBIX) 3a7]ad, B KOTOPBIX
UCIIOJIb3YIOTCS MaTeMaTH4ecKue
CpenCTBa;

—co30asambs POAYKT (PE3yJIbTAaT MPOEKTHON
JOCATEeIbHOCTH), A8  HM3Yy4CHHS W
OIHCaHUsI  KOTOPOTO  HCIOJIB3YIOTCS
MaTeMaTHYeCKUE CPEeNCTBa.

Auredpa

Hcnonvzo6ams TIpu peUICHHH MaTEMaTHYECKUX
3a/ma4, 1X 00OCHOBAaHWH M MPOBEPKE HAWICHHOTO
pelieHrsT 3HaHWEe O: anreOpamdeckoil apoow;
OCHOBHOM CBOWCTBE Jpo0H;

mpaBWwiIax  JNEHCTBUH ¢ anreOpamdecKuMH
Jpo0siMu;

CTCNCHAX C ICNBIMUA TOKA3aTeNsIMH W UX
CBOWCTBAX;

CTaHJAPTHOM BHJIC YUCIIA;

GhyHKIHIIX y:kx+b, y=X2, y:E, 10,
X

CBOMCTBax ¥ rpadukax;

NOHATUN KBaJApaTHOTO KOpHA u
apI/I(l)MeTI/I‘IeCKOFO KBaJApaTHOT'O KOPHH;
CBOMCTBaxX apI/I(lJMeTI/I‘-IeCKI/IX KBaJIpaTHBIX

KOpHEeH; (GyHKIHMN y:& , e CBOHCTBax u
rpaduke;

(opmyre I KOpHEH KBaApaTHOTO YpaBHEHUS,
TeopeMe Buera s mpuBEAEHHOTO W 0OIIETO
KBaJIpaTHOTO YpaBHEHUS,;

OCHOBHBIX MeTozax pemneHust LENBIX
panMOHATBHBIX YPaBHEHHUH: METOJE Pa3I0KeHHS
Ha MHOXXHTEIH U METOZIE 3aMEHBI HEN3BECTHOM;
METOJIe  pEUIeHUs] JPOOHBIX  palMOHAIBHBIX
YpaBHEHUI;

yroyOuTh W pasBUTh NPEACTABICHUS O
HaTypaIbHBIX qHucIax u CBOWCTBax
JIEJIAMOCTH;

Pa3BUTh MPEJICTABICHUE O YUCIE M YHCIOBBIX
cucTeMax oT HaTypPallbHBIX 10
JIEICTBUTENILHBIX YUCEI; O POJIM BBIYMCICHUI
B IIPAKTUKE;

MOHATh, YTO YHUCIIOBBIE Jl@HHBIE, KOTOpBIE
UCTIONB3YIOTCS ISl XapaKTEPUCTUKH 00BEKTOB
OKpPY>KaIOIIero MUpa, SIBIIFOTCS
MPEUMYIIECTBEHHO MPHOIMKEHHBIMH, YTO IO
3aIUCU NpUOIHKEHHBIX 3HAYEHUH,
coJiepKaIUXCs B nH(GOPMAMOHHBIX
HUCTOYHHKAX, MOJKHO CYIUTh O IOTPEIIHOCTH
TIPUOIIMKECHUS;

BBITIOJHATH MHOTOIIATOBBIE ITPE0OPa30BaAHMA
palMOHANBHBIX  BBIPa)KEHU, MIPUMEHSSA
LIMPOKHIA HAOOP CIIOCOOOB U MPHUEMOB;
MIPUMEHSTh TOXXIECTBEHHBIC MPe0oOpa30BaHUs
JUIA PEeIIeHUs 3a/ad U3 Pa3iIMyHBIX Pa3/IesoB

Kypca  (Hampumep, U1 HaXOXICHHS
HauOOJIBIIEr0/HANMEHBIIIETO 3HAYCHUS
BBIPAXKEHUS).

OBITAJICTh CIEIUATBHBIMU PHEMaMHU PEIICHUS
YPaBHEHMH M CHUCTEM YpPaBHEHHUH; YBEPEHHO
MIPUMEHATD anmapar ypaBHEHUH AJIsl PEIIeHHs
pa3HOOOpa3HBIX 3aJad W3  MaTEMaTHKH,




OCHOBHBIX METOJax
panroHaJIBHBIX yPaBHEHUH.
Coxpawamyp anredpanveckue Ipoowu;

8blnOAHAMbL ~ apU(DMETHUECKUEe  IEHCTBHA ¢
anreOpanvdecKuMu IpoOsSMu;

UCNOIb306aMb CBOWCTBA CTEIEHEW C IIEJIBIMU
MIOKA3aTeJSIMA TIPU PEIICHUN 3aad;

3anucebléamsy YUCIA B CTAHIAPTHOM BHJIC;
6bINOAHAMbL  TOXKICCTBEHHBIC TpPeoOpa3oBaHUs
PAIlMOHANTBHBIX BBIPAKCHUM;

pelICHNA CHCTEM

y =kx+b,

cmpoums  TpaduKu  QYHKIMH

2 o
Y =X", Y =— u HCIONb30BaTh UX CBOWMCTBA
X

Ipy pCUICHUU 3a1a4;

BbIHUCTIANb apI/I(i)MeTI/ILIeCKI/Ie KBaJApaTHbIC KOPHU;
npumMeHsms CBOIiCTBa apI/I(l)MeTI/I‘IeCKI/IX
KBaJpaTHbIX KOpHeﬁ Ipy pCUICHUM 3ada4;

y=+vx u

MCIOJIb30BaTh €r0 CBOWMCTBA MPH PELICHUH 3a]1a4;
peutams KBaJIpaTHbIE YpaBHEHHUS,

npumeHams TeopeMy Buera npu penienuu 3anad;
pewiamsb  1eNble  palMOHAJbHBIE  YpPaBHEHUS
METOJIOM Pa3JI0KEHHUsI HA MHOXKHUTEINU U METOJOM
3aMCHBI HEU3BECTHOI;

pewams ApoOHBIC YPaBHCHHUS,

peutams CUCTEMBl PallMOHANIbHBIX YPaBHEHUH;
pewamsv  TEKCTOBbIE 33Jaud C  [OMOLIBIO
KBaJpaTHBIX W PAlMOHAJbHBIX YPAaBHEHHUH M UX
CUCTEM;

Haxooumau peuieHust (CKU3HEHHBIX»
(KOMIIETEeHTHOCTHBIX)  3alad, B  KOTOPBIX
HCIOJIb3YIOTCSl MAaTEMAaTUUECKHUE CPELICTBA;
coz0asamv  TPOAYKT (pe3ynbTaT TMPOCKTHOM
IEeSITeNbHOCTH), JUIS W3YYCHHS W OIMCAaHUS
KOTOpOTo HCIOJIB3YIOTCS MaTeMaTHYECKHE
CpencTBa.

T'eomerpus

Ucnonvzoeams Tpu pellieHUHn MaTeMaTHYECKHUX
3a/a4, UX 00OCHOBAaHUH WM MPOBEPKE HAWIICHHOTO
pelieHus 3HaHuE O:

onpeeNIeHuu napajujiesniorpamma, pomba,
NpsIMOYTOJIbHUKA, KBaJpaTa; HMX CBOWCTBAX H
MIPU3HAKAX;

ONpEJENICHUN Tpalleluy; 3JIEMEHTaX TpaleLny;
TEOpEME O CPEIHEN JINHUU TPANELUH;
ONpEIEIICHUN  OKPYXHOCTH, Kpyra MU  HX
3JIEMEHTOB;

TeopeMe 00 W3MEpPEeHHWH YTIIOB, CBA3AHHBIX C
OKPYXHOCTBIO;

OTIpEJICICHUM U CBOWCTBAaX KacaTelIbHBIX K
OKPYXHOCTH; TEOpEME O PAaBEHCTBE JIBYX
KacaTeJIbHbIX, IPOBEIEHHBIX U3 OJHOW TOYKH;
OIIpEIEIICHU U BIIMCAHHOM U ONMCAHHOU
OKpY>KHOCTEH, UX CBOICTBAX;

OTIpeNleICcHHN  TPUTOHOMETpUYecKrne (pyHKIH
OCTpPOTO YIJIa, OCHOBHBIX COOTHOLUEHUH MEXIY
HUMU;
npréMax
TPEYrOJbHUKOB;
TPUTOHOMETPHUECKHX (PYHKIUAX yriioB oT 0 1o
180°;

cmpoums  Tpadpuk  QyHKUMU

peaicHus OPpAMOYTOJIbHBIX

CMEXXHBIX MPEIMETOB, IIPAKTHKH;
MIPUMEHSATH TpadudecKue MPenCcTaBIeHHUs It

HCCIIeIOBaHHs YpaBHEHHUH, cucTem
YpaBHEHHH, COJIepIKaIIUX OyKBEHHBIE
K03 (pHUITHEHTHI.

pPa3HOOOpa3HEIM MpuéMaM JOKa3aTeNbCTBA
HEPaBEHCTB; YBEPCHHO INPHMEHATH ammapar
HEpaBEHCTB JUISl pEIICHHS pPa3HOOOPa3HBIX
MaTeMaTUYeCKHUX 33/1a4 M 3a7ad M3 CMEXHBIX
MPEAMETOB, IPAKTHKH;

NPOBOANTH  HCCIICIOBAHUs, CBS3aHHBIE C
N3y4EHUEM CBOMCTB (QYHKIMH, B TOM YHCIIE C
UCIIONb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE
rpaKoB M3YYEHHBIX (YHKIMH CTPOUTH
Oomee  cioxHBIEe ~ TpapukH  (KyCOYHO-
3aJ]aHHbIE, C «BBIKOJOTHIMU» TOUKAMH U T. I1.);
OBIIAJIETh METOJAaMM pEIIeHHs 337a4 Ha
BBIYMCIICHUS M JIOKA3aTENbCTBA: METOJOM OT
NPOTUBHOTO, METOAOM TIO00US, METOJO0M

nepedopa BapHaHTOB u METOZIOM
r€OMETPHUYECKMX MECT TOYUEK;
npuodpecTu OIIBIT MIPUMEHEHUS

aIreOpandeckoro M TPUTOHOMETPHYECKOTO
anmnapara M MAEH JBWXKEHUS IIPU PELICHUU
TeOMETPUYCCKUX 3a1ay;
OBJaZCTh TPAJULUOHHOW CXEMOW peIICHUs
3a/1a4 Ha IOCTPOCHUE C MOMOIIBIO LUPKYIS U
JIMHEWKH: aHanms, HOCTPOCHHE,
JI0Ka3aTeJIbCTBO U HCCIICIOBAHME;
BBIYHCIIATh IUIOIIAAN (DUTYp, COCTaBICHHBIX
n3 JIBYX WA Oosee IIPAMOYT'OJIbHHUKOB,
HapajiesorpaMMoB, TPEYTOIbHUKOB
W3BnekaTh, HHTEPIPETUPOBATL U
mpeoOpa3oBEIBaTE HHPOPMALIHIO O
TeOMETPUYECKUX (UTYpax, IPEICTaBICHHYIO
Ha YepTexax;
n300paxkaTh U3ydaeMble (GUTYPHI OT PYKH U C
TIOMOIIBI0 KOMITBIOTEPHBIX HHCTPYMEHTOB




Ipumenamo MPU3HAKU i CBOMCTBa
nmapajuiesiorpaMma, poM0a, TPSIMOYTOJILHHKA,
KBaJipaTa MpH pelIcHAH 3a]1a4;

peutams POCTEHINNE 331291 HA TPATICIIHIO;
Haxooums TPATyCHYIO MEPY YIJIOB, CBSI3aHHBIX C
OKPYXHOCTBIO; YCTaHABJINBATH UX PAaBEHCTBO;
npUMeHAMb CBOJiCTBa KacaTeJIbHBIX K
OKPYXHOCTH TPU PELLCHUU 3a/1a4;

pewamsv 3aJaud Ha BIHUCAHHYIO U OINHMCAHHYIO
OKPYXHOCTb;

BLINOJIHAMD OCHOBHBIC reOMETpPUUECKHE
MOCTPOCHHUS C IOMOIIBIO LIUPKYJIS U JIMHEUKY;
HAX00UMb 3HAYCHHS TPUTOHOMETPUICCKHUX
(GyHKOMHA ~ OCTPOTO  yIila  4Yepe3  CTOPOHEI
TIPSMOYTOJIBHOTO TPEYTOJBHIKA,;

npUMeHsAMb COOTHOIIEHHMS MEXITY
TPUTOHOMETPUIECKUMU GbyHKIAIMHA npu
pemeHnH 3agad; B YACTHOCTH, II0 3HAYCHUIO
omHOW W3 (YHKIMA HAXOOWTH 3HAYCHHS BCEX
OCTaNbHBIX;

peutams IPSIMOYTOJIbHBIE TPEYTOJILHUKH;
c600ums  pabOTy C TPUTOHOMETPHUCCKUMHU
¢ynkuusmu yroB or 0 nmo 180° k ciyuato
OCTpPEIX YIJIOB;

npumenams Teopemy Iludaropa mpu pereHuH
3a1a4;

Haxoo0umso mpocTenmme TeOMETPUIECKUE
BEPOSTHOCTH;
Haxooums pemeHus «OKU3HEHHBIX )

(KOMIIETEHTHOCTHBIX)  3alad, B  KOTOPBIX
UCIIOJIB3YIOTCS MATEMATHYECKHE CPEJICTBA;
co30aéamv  TPOAYKT (pe3yyibTaT IPOCKTHOM
JEATEILHOCTH), JUIS HW3y4YeHUS U  ONHCAHHS
KOTOPOTO  WCHOJNB3YIOTCS ~ MaTeMaTHYECKUE
cpencTaa.

Auarebpa

HUcnonvzosams IIpu PEHICHUU MaTEMAaTHYCCKUX
3a/1a4, X 00OCHOBAaHWW W TMPOBEPKE HAWICHHOTO
pELICHUsT 3HAHUE O:

CBOMCTBAX YHCIOBBIX HEPABCHCTB,

METOOAX PECUICHUA JIMHEHHBIX HEPABCHCTB,
CBOMCTBAX KBa/IpaTUYHOHN (PyHKIMH;

METOAaxX PCUICHUSA KBA/IPATHBIX HEPABCHCTB,
METOAC MHTEPBAJIOB JId PECHICHNUA pAllMOHAJIbHBIX
HCPABCHCTB;

METOAaX PCUICHUSA CUCTEM HEPABCHCTB;

cBoifctBax u rpaduxe GyHKIMU Y = x" pu
HATypaJbHOM N,

OIIpEICIICHUH U CBOWCTBAaX KOPHEH CTEIeHH N,
CTETICHIX C PAIMOHAIBHBIMH TIOKA3aTeIIIMA U UX
CBOMCTBAX;

oTIpeieIeHUHN " OCHOBHBIX CBOMCTBax
apudMeTHUecKOl Tmporpeccu; Gopmyiae It
HAaXOXXICHUSA CYMMBI €€ HECKOJIBKHX MEepPBBIX
YJICHOB;

OTpeIeICHU N u OCHOBHBIX CBOMCTBaxX
TEOMETPUYECKON mporpeccun; Gopmyne s
HAXO0XXIACHUS CyMMI)I eé HECKOJIBKUX HepBLIX
YJICHOB,

bopmyrie ISt CYMMBI OECKOHEYHOM
TCOMETPUYCCKON MPOTPECCHH CO 3HAMCHATEJIEM,

® HayYUTHCS HCIIOJIb30BaTh MIPUEMBI,
PaNMOHAIM3UPYIONINE BBIYHCICHUSA, MpPHOOpEecTH
MIPUBBIYKY KOHTPOJIHPOBATH BBIYUCIICHUS, BHIOHpAs
IO IXOISIITUIA JJIsl CUTYalluHU CIIOCO0.

® pa3BUTh MPEACTABIEHHE O 4YUCIEe U
YUCIOBBIX  CHCTEMax OT  HATypalbHBIX 10
JIEUCTBUTENIbHBIX YHCENI; O POJU BBIUHUCICHUU B
MIPAKTHKE;

®pa3BUTh W yrIIyOUTh 3HAHHS O ACCSATUYHOU
3aMUCU JICHCTBUTENBHBIX YKcel (TePUOIMUYCCKUE U
HETepUOANIECKHE APOOH).

® [IOHATH, YTO YHCJIOBBIC JAaHHBIE, KOTOpPBIE
UCIIOJNIB3YIOTCS  JUIS  XapaKTePHCTHKH OOBEKTOB
OKpY’KaIOIIEro MHpa, SIBJISIOTCS MPEUMYIIECTBEHHO
NpUOTMKEHHBIMH, YTO II0 3aIHMCH NPHUOIMKEHHBIX
3HAUYEHHWH, CcoJepKaluxcsi B HH(YOPMAaMOHHBIX
UCTOYHHMKAX, MOXHO CYAUTb O IOTPEIIHOCTH
TIPUOIKCHNS;

® IOHATH, YTO TOTPEUIHOCTh pPE3yibTaTa
BBIUYUCIICHUIA  JIOJDKHA  OBITH  cOM3MepuMa €
MOTPEIIHOCTHIO UCXOJIHBIX JAHHBIX.

® BBINIOJIHATH MHOTOIIIArOBEIC
npeoOpa3oBaHusi  PAlMOHANBHBIX  BBIPAKCHHUIA,
TIPUMEHSIS IMUPOKHUIA HA0OP CIIOCOO0B U MPUEMOB;

® IIPUMECHATH TOXICCTBCHHBIC




MEHBIINM 10 MOJYJIIO €AMHULIBL.
Hcnonvszoeams CBOWCTBA UYMCIIOBBIX HEPABEHCTB
JUTsI ipeoOpa3oBaHus HEPABEHCTB;

0oKazvleéams MIPOCTEHIIINE HEPABCHCTBA,

peuiams TUHEWHBIC HEPABEHCTBA,

cmpoums TpadUK KBagpPATHYHOW GYHKIUU |
HCIIOJIb30BaTh €r0 NPH PEIISHUH 3a/1a4;

peutams KBaJIpaTHbIE HEPABEHCTBA;

pewams palOHANbHBIE HEPABEHCTBA METOAOM
WHTEPBAJIOB;

peutams CUCTEMBbl HEPABEHCTB;

cmpoums  Tpadpuk  dyHKIUH Y = X" npu
HATypaJbHOM N W WCIOJNB30BaTh €ro IpH
pelIeHUN 33/a4;

HAXoO0umsb KOPHU CTETIEHH N;

UCNOIb306amMsb CBOWCTBA KOPHEW CTENEHU N IpHU
TOKIECTBEHHBIX IPEe00Pa30BaHMSIX;

HaxoOums 3HAYECHUS CTEIICHEH ¢ pannoHaIbHBIMH
TTOKa3aTeISIMI;

peuwiams OCHOBHBIE 33/1a4¥ Ha apu(pMETHICCKYIO
1 TEOMETPUIECKYIO IIPOTPECCHUH;

Haxooums CyMMy OECKOHEYHOH TeOMeTpUIECKOM
NPOTPEecCHd €O 3HAMEHATENeM, MEHBIINM 110
MOJIYJIIO €THHUIIBI;

HAaxooumo peuieHust «OKU3HCHHBIX )
(KOMIIETEHTHOCTHBIX)  3a/a4, B  KOTOPBIX
HUCHOJB3YIOTCS ~ MaTeMaTHYeCKHE  CPENICTBA;
co30aéamv TPOAYKT (pe3ynbTaT MPOCKTHOU
NEeSATeNbHOCTH), JUIS W3YYCHHS W OIHCaHUSL
KOTOPOTO  HCIIOJIB3YIOTCS ~ MaTeMaTHYECKHe
CpencTBa.

T'eomerpust

Hcnonv3o6ams TIpU PELICHUH MaTEeMaTHYECKHX
3a/a4, UX 00OCHOBAaHUH WM MPOBEPKE HAWIICHHOTO
pelICHUs] 3HAHUE O:

MpU3HAKAX [MOI00US TPEYTOIBHUKOB;

TEopeMe O MPOMOPIMOHATIBHBIX OTPE3KAX;
CBOWCTBE OMCCEKTPHUCHI TPEYTOILHUKA;
MPOTIOPIMOHAIBHBIX OTPE3KaxX B MPSIMOYTOJEHOM
TPEYTOJIEHUKE;

MPOTIOPIMOHAIBHEIX OTPE3KaxX B KPyTe;

TeopeMe 00 OTHOUICHWH IUTOMAeH IT0JOOHBIX

MHOTOYTOJIbHUKOB;
CBOMCTBaX  TPABWIBHBIX  MHOTOYTOJIEHUKOB;
CBA3U MEXTy CTOPOHOM IIPaBUIBHOTO

MHOTOYTOJIbHUKa W paJnycaMu BIHCAHHOTO U
OTICaHHOTO KPYTOB;

OMpPENEICHUN JUIMHBI OKPYXHOCTH U (opMyJie
JJIs1 €€ BEIYUCIICHHUS;

thopmye TTOIIA TN MIPaBUIILHOTO
MHOTOYTOJIbHUKA;

OTIpeNIeIICHUH TUIOIAAH Kpyra u Gopmyne s eé
BEIYUCIICHUS,  (GOpMyJie IS  BBIYUCICHHS
iouiaien yacten Kpyra;

MpaBWwi€ HAaXOXIEHUS CYMMbl W  Pa3HOCTH
BEKTOPOB, MPOU3BEJCHUS BEKTOpa Ha CKaJsp;
CBOMCTBA 3TUX OMEpPALINi;

OTIpEJICNICHUH KOOPJIWHAT BEKTOpa U METOJax UX
HaXO0XKJICHHUS,

[IpaBWIE BBIIIOJIHEHUN OIepalui HaJ BEKTOpaMU
B KOOPJMHATHOH (opMme;

OnpeieNIeHu ! CKaJISIPHOTO TIPON3BEICHUS

npeoOpa3oBaHus IS PEIICHUS 33134 M3 PAa3THYHBIX
pa3menoB Kypca (Hampumep, IS HaXOXKACHHUS
HanOO0JIbIIETO/HAUMEHBIIIETO 3HAYEHMS
BBIPKEHU).

® oBNaZeTh  CHECHUATBHBIMH  NPHEMaMHU
pellleHHs] ypaBHEHMH U CHUCTEM YpaBHEHMI;
YBEPEHHO NPHUMEHATH annapar YpaBHEHUH Uit
pemeHust pa3HOOOpa3HBIX 3ajad M3 MaTeMAaTHKH,
CMEKHBIX NIPEMETOB, IPAKTUKHY;

® IPUMEHATh TpapHUYecKHe IMPEACTAaBICHHS
JUIsl MICCIIEZI0OBAHUS YPAaBHEHUH, CUCTEM YpaBHEHUH,
cojeprkalx OyKBeHHbIe KO3 DULINECHTHI.

® pa3HOOOpa3HbIM HpPUEMAM J0Ka3aTesIbCTBA
HEPaBEHCTB;  YBEPEHHO  IPHUMEHSTH  ammapar
HEPaBEHCTB  JUIA  PEUIEHUs  pa3HOOOpa3HbBIX
MaTeMaTHYeCKUX 3a7a4 M 337ad M3 CMEXHBIX
MIPEAMETOB, IPAKTHKH;

® IpUMEHATh TpauyecKkue MpeICcTaBICHUs

ULt HCCIEeI0BAHUS HEpPaBEHCTB, cucTeM
HEpaBEHCTB, COJIepIKAIIUX OyKBEHHbBIC
K03 pHUITHEHTHI

® IPOBOJMTH HCCICIHOBAHUS, CBSI3aHHBIE C
N3y4eHUEM CBOMCTB (YHKIMH, B TOM 4YHUCIE C
UCIIONIb30BAaHMEM  KOMIIBIOTEpPa; HAa  OCHOBE
rpagMKoB M3Yy4YEHHBIX (GYHKIUH CTpouUTh Oojee
cinokHele  rpadpukd  (KycOYHO-3aJaHHBIC, C
«BBIKOJIOTBIMI» TOYKAMH H T. IL.);

® JCHONB30BATh (yHKIMOHATIBHBIC
NIPE/CTAaBICHUS] U CBOMCTBA (YHKIMH JUIS peIeHUs
MaTeMaTUYECKUX 3a4ad M3 DPA3JIMYHBIX Pa3/eNoB
Kypca.

®pemath KOMOWHHMpOBaHHBIE — 3aJaud ¢
npuMeHeHneM (opMys N-TO WIEHA H CYyMMBI
HEPBBIX N  dIeHOB  apuUpMeTHIecKod |
TeOMETPUUECKON MpOrpeccuu, MpUMEHsS IpU 3TOM
anmnapaT ypaBHEHHH 1 HEPaBEHCTB;

® [OHUMATh apupMeTHIECKYIO u
TEOMETPUYECKYI0  MPOTpecCHi0  Kak  (YHKIHH
HaTypalbHOTO apryMeHTa; CBSI3BIBATh

apu(OMETHYECKYI0  TPOTPECCHI0 C  JHHEHHBIM
POCTOM, TEOMETPHUIECKYIO — C IKCIIOHCHITHAEHBIM
pOCTOM.

npuodpectu MePBOHAYATBLHBIN OTBIT
opraHuzanuM cOopa [aHHBIX TpPU IPOBEICHHU
ornpoca OOIIeCTBEHHOTO MHEHUS, OCYLIECTBISATh MX
aHau3, MPEACTaBIATh Pe3yJbTaThl OMpoOca B BHJE
TaOJHIIBI, THATPaAMMBIL.

® 0OBIAJECTh METOJAMH pCUICHHS 3a7ad Ha
BBIYKMCJIEHHST W JIOKA3aTeJNbCTBA: METOJAOM  OT
MPOTHBHOTO, METOJIOM MOJI00Us, METOIOM Tepebopa
BapUAHTOB U METOJIOM T'€OMETPHUYECKUX MECT TOUEK;

® npuobpectu OITIBIT IIPUMEHEHHUS
anreOpanIecKoro u TPUTOHOMETPHUIECKOTO
ammapara W HWOeH JBWKCHHS NpPH PEUICHUH
TEOMETPUIECKUX 3a]ad;

® OBJIAJIETH TpaLlI/IHPIOHHOﬁ CcXeMoM peuicHus
3ala4 Ha IIOCTPOCHHUE C TIOMOLIBIO HHUPKYIS H
JIMHEHKH: aHaJin3, IOCTPOCHHUE, MO0KA3aTCIILCTBO H
HCCIICIOBAHUC,




BEKTOPOB U (popMyJIe st €ro HaXOXKIACHHUS;

CBSI3M MEXKAY KOODOWHATAMH BEKTOPOB U
KOOPJWHATaMH TOYEK;

BEKTOPHBIM M KOOPAWHATHBIM METOAAX PEIICHUS
TEOMETPUYECKHX 3a7ad.

(hopmynax 00bEMa OCHOBHBIX MTPOCTPAHCTBEHHBIX
TeOMeTpUIeCKUX (GUTYp: mapauiesenuesna, Kyoa,
mapa, HWIMHIPA, KOHyca.

Ilpumensimp TIPU3HAKM TOJOOMSI TPEYTOJIHHUKOB
NP PELICHUH 33/1a4;

pewams npocreiime 3aJa4uu Ha
HPOTNOPIIMOHANIBHBIE OTPE3KH;

pewams TPOCTEHIINE 3aha4d HA HPaBUIbHbBIC
MHOTOYTOJIbHUKHY;

HAaxooums IIHY OKPY)KHOCTH, IUIOMAaAb Kpyra u
€ro JacTew;

6bINOIHAMG ~ ONEPAllMM  HaJ  BEKTOpaMH B
TEOMETPUIECKOH M KOOPAWHATHOU (hopMme;
HAX0O0ums CKAISIPHOE MPOU3BEICHUE BEKTOPOB U
NPUMEHSTh €ro Uil HaXOXICHUS Pa3IMYHBIX
TreOMETPUYECKHUX BEJIMYHH;

pewiams TEOMETPUUYECKHE 3a7a4d BEKTOPHBIM U
KOOPJMHATHBIM METO/IOM;

npuMeHsams TEOMETPHUUYECKHE MpeoOpa3oBaHMs
IUIOCKOCTH IIPY PEIICHUN T€OMETPUIECKHX 3a4a4;
Haxoo0umso 00BEMBI OCHOBHBIX
MPOCTPAaHCTBEHHBIX ~ T'€OMETPUUYECKHX  (UTyp:
napajulesienunena, Ky0Oa, Imapa, MWIMHIPA,
KOHYCa;

HAX00Umby pemeHust «OKM3HEHHBIX»
(KOMIIETEHTHOCTHBIX) ~ 3a7ad, B  KOTOPBIX
UCIIOJIb3YIOTCS MAaTeMaTHUECKHE CPEJICTBA;
coz0asamb  TIPONYKT (pe3ynbTaT MpPOEKTHOMH
ﬂeﬂTeﬂbHOCTl/l), AJId U3YUYCHHA W OIIUCaHUA
KOTOPOTO  HCHOJIB3YIOTCS ~ MaTeMaTHYeCKHe
CpeAcTBa.

® HayyuThCS pElIaTh 3aJa4dl HA IOCTPOCHUEC
METOIOM T'€OMETPHUECKOT0 MECTa TOYEK U METOIOM
10 00MS;

® NPHOOPECTH ONBIT HUCCICIOBAHHS CBOMNCTB
TUTAHUMETPHYECKIX ¢buryp c TTOMOTIIBI0
KOMITBIOTEPHBIX TIPOTPaMM;

® IPHOOPECTH OIBIT BHITIOJHEHHS ITPOEKTOB IO
Temam  «[eoMeTpuueckue mpeoOpa3oBaHUs — Ha
IUIOCKOCTHY, «IlocTpoeHre OTPE3KOB Mo hopMyey.

® BBIYHCIIATH TUIOIAAH (DUTYpP, COCTABICHHBIX
u3 AByXx wiam  Oojee  NPSMOYTOJHHHUKOB,
mapajyielorpaMMOB,  TPEYTOJIGHUKOB, Kpyra o
CEeKTOpa;

® BBIYMCIATL IUIOLIAINA MHOT'OYT'OJIbHUKOB,
HCTIOJIB3YS OTHOIICHUA PaBHOBEIIMKOCTH n
PaBHOCOCTABJICHHOCTH,

® IPUMEHATH anreOpandecKui u
TPUTOHOMETPUYCCKHI amnmapar W HWIEH JBUKCHUS
IpU peUIeHUH 3a7ad Ha BBIYUCIEHHUE IUIONIael
MHOTOYTOJILHUKOB

® OBJIAJIETH BCKTOPHBIM METOAOM JJIs
peuIcHuA 3a/1a4 Ha BBIYUCIICHUA U IOKA3aTCIIbCTBA,

® PHOOPECTH OIBIT BHIIOJHCHHS MTPOCKTOB HA
TEMy «IpUMEHCHHE BEKTOPHOTO MeToJa MpHu
pemeHny 3a7a4y Ha BEIYUCICHHS U TOKa3aTeIbCTBAY.




Conepxanue y4eOHOro nmpeamera
5 kaacce

HarypanbHble unciia

Hecsatuunas cucrema cuyucieHus. PuMckas Hymeparusa. ApudmeTrndeckue IeHCTBHs HaL
HaTypaJibHBIMU uuciaMu. CTeneHb C HaTypalbHBIM TOKa3aTelieM. 3aKOHBI apu(PMETHUYESCKHX
JNIEUCTBUNA: TIEPEMECTUTENBHBIN, COYETAaTEIbHbINA, pacrpeneauTenbubiid. OKpyriieHue 4Yucel.
IIpukuaka u OLlCHKA PE3yJIbTATOB BBIYUCICHUH. [eJIeHre ¢ OCTaTKOM.

OObIKHOBEHHbIE IPOOH

OcHoBHOe cBoiicTBO apoOu. CpaBHeHue npobeid. Apudmernueckue ASUCTBUS C
OOBIKHOBEHHBIMU JIPOOSIMU: CIIOKEHUE U BBIYUTaHHE APoOel C OJMHAKOBBIMH U C Pa3HBIMU
3HaMEHATeIsIMHU (MPOCTEUITNE Cllydan), YMHOXXEHHE W JeJiecHHe OOBIKHOBEHHOW IpoOM Ha
HaTypajpHOE yncio. HaxoxaeHue yacTtu OT LEeJIoro M LEeIoro no ero 4acTu B JBa IpUeMa.

HecsaiTuunast ApoOH

CpaBHEHHE JECATUYHBIX IpoOeil. ApudMeTrndeckue ACHCTBUS C JACCITUHYHBIMU JPOOSIMHU.
[IpencraBnenue aecsTHYHON ApoOu B BHUIAE OOBIKHOBEHHOH ApOOM M OOBIKHOBEHHOH B BHUJIE
NECATUYHOM.

TexkcToBbIe 321241

Pemennie TeKCTOBBIX 3adaud apupMETHUECKUM crocoboMm. Marematuyeckue MOJAETH
pEANTBbHBIX CUTYyalui (TIOJrOTOBKA yUYaIIUXCs K PEMICHUIO 337129 alreOpandecKuM METOZ0M).

N3mepenusi, npudInKeHusl, OLEeHKHU

EnuHunbl u3MepeHus UIMHBL, TI0Maan, o0beMa, Macchl, BpEMEHH, CKOPOCTH. Pa3zmepsl
00BEKTOB OKPY’KAIOIIETO HAac MHUpPa (OT JIEMEHTApPHBIX YacTUIl 10 BCeneHHOM), TIUTEIbHOCTD
IIPOLIECCOB B OKPY’KAIOILIEM HAC MUPE.

[TpencraBieHne 3aBUCUMOCTH MEXKy BETUUMHAMHU B BUJIE GOpMYIL.

IIpoueHTHI

Haxos1eHne npoueHTa OT BETUYUHBI, BEIMYUHBI [10 €€ IPOLICHTY.

HauvanbHble cBeleHNs Kypca ajaredpbl

Anredpanyeckne BbIPaKeHUS

BykBeHHbBIE BhIpaKeHHsI (BBIpKEHUS C MepeMeHHbIMHU ). UncnoBoe 3HaueHnEe OYKBEHHOTO
BBIPDOKCHHS. YTPOIIEHHWE BBIPAKEHUW (MPOCTEHINHME Cilydad TPUBEACHHS IMOAOOHBIX
cJaracMbIX).

VYpaBuenue. Kopenb ypaBHeHuUs. PelieHre ypaBHEHHIT METOJIOM OTHICKaHUS HEU3BECTHOTO
KOMITOHEHTa JACUCTBUS (IPOCTEUIIIHE CIIydan).

Koopaunarsi

Koopaunataslii tyd. 300paxenne ynuces ToukaMu KOOPIUHATHOTO JIy4a.

HavanbHble NOHATHS U (PAKTHI Kypca reoMeTPpUHU

I'eomerpuueckue ¢purypsl 1 Tesaa. PapeHcTrBo B reomerpun

Touka, npsamas u mIockocTh. Paccroguue. OTpe3ok, tyd. JlIomanas.

[IpsmoyronsHuk. OkpykHOCTh U Kpyr. LlenTp, paguyc, nuamerp. Yrou. Ilpsmoi yrou.
Octpsie u Tynbie yribl. PazBepHyThiid yrom. buccekrpuca yriia. CBOMCTBO OUCCEKTPHCHI yria.

Tpeyronbauk. Bunbl TpeyronsaukoB. CymMma yriioB TpEyroibHUKA.

[lepienanKyasIpHOCTh NpAMBIX. CepeAruHHBIN TepneHauKyysip. CBOWCTBO CEPEAMHHOIO
NEPICHIUKYIsApa K OTpe3Ky. HarmsimHele mpencTaBieHHs O MPOCTPAHCTBEHHBIX Telax: Kyoe,
napajuiefienunene, mnpusMme, nupamuae, Mmape, cdepe, KoHyce, nuiauHape. Pa3pepTka
MPSIMOYTOJIBHOTO MapasuiesienuIeia.

N3mepenue reoMeTpu4ecKUX BeJIUYHH

Jnuna orpeska. J[nuHa JOMaHOU, IEPUMETP TPEYTrOJIbHUKA, IPSIMOYTOJIBHUKA.

Paccrosinue Mexay nByMs Toukamu. Macimtab. PaccTosiHEe OT TOUKH 10 TIPSIMOMA.

Bennunna yria. I'pagycnas mepa yria.

[TonsiTue o momaay miockux ¢uryp. PaBHOCOCTaBIEHHBIE U PABHOBETUKHE QUTYPBHI.



[lepumerp u momianp OpsMOyrosibHMKa. Ilnomane NpsAMOYrolbHOTO TPEYrOJbHUKA,
IUIONIAb TPOU3BOIBHOTO TPEYTOJIbHUKA.

O6mwem tena. opmyiel 00beMa MPSIMOYTOJIBHOTO Mapauiesenumnesa, Kyoa.

J1eMeHThl KOMOMHATOPUKHU

JlocToBepHbIe, HEBO3MOXKHbIE W cly4aiiHble coObiTus. Ilepebop BapuaHTOB, J€peBO
BapHaHTOB.

6 KJacc

Apudpmeruka.

PanuoHaJbHBIE YHCIA

Llenple yncna: MONOXKUTEIbHBIE M OTpULIATENbHBIE U HYJIb. Moayne uucna. CpaBHEHHE
paIMOHANFHBIX YHCeN. ApUPMETHYECKHE NEHCTBUS C palMOHATBHBIMH YHCIaMU. YUCIOBBIC
BbIpakeHus. [lopsmok AeHCTBUI B HUX, HCIOJb30BaHUE CKOOOK. 3aKOHBI apU(METHUUECKHX
JIEUCTBUM.

[Ipouentsl. HaxoxIeHne TmpoleHTa OT BEJIWYWHBI, BEIMYHMHBI 110 €€ TPOLEHTY,
MPOIIEHTHOTO OTHOIIEHUS. 3a/Ia4i C pa3HBIMU MPOLIEHTHBIME 0a3amu. OTHOIICHUS. BripaxkeHue
oTHouieHust B mporeHtax. [Ipomopuus. IlponopruonansHbie U 00paTHO MPOMOPIMOHATILHBIE
BEJINYUHBI.

HarypanbHble yncia

Henumocts HaTypanbHbIX uucen. [lpusnaku nenumoctu Ha 2,3,5,9,10. Ilpocthie u
cocTaBHble uncia. PaznoxeHue HAaTypaJbHOTO YMCIIA Ha MPOCThble MHOXHUTenU. Hambonbimit
001l 1eIuTens U HauMEeHbIIee 001Iee KpaTHoe.

Apoou

Apudmernueckue neiictus ¢ npodsimu (mpumensiss HOK). Haxoxxaenue yactu oT 1esnoro
Y L€JI0TO I10 €ro YacTH B OJIUH MPUEM.

HauvanbHble cBeleHns Kypca ajaredpsbl.

Anredpanyeckue BbIpa:keHHsl. YPaBHEHMSI.

BykBennsie BbIpakeHHs. UucioBoe 3HaueHHE OYKBEHHOTO BBIPAKEHHUS. YIPOIIEHUE
BBIPAKEHUM. AJITOPUTM PpEIICHUS YpPAaBHEHHS TMEPEHOCOM CllaraéMbIX U3 OJHOM YacTh
ypaBHEHUS B JPYyryl. PelieHrne TEKCTOBBIX 3aqad anreOpanmdeckuM MeToaoM. OTHOIICHHS.
[IponopunoHaNbHOCTh BEIMYHH.

Koopaunarsi

Koopnunatnass mnpsmas. WM3o0pakeHue uucen TOYKAMH KOOPAMHATHOM —TPSIMOMA.
I'eomerprueckuii CMbICI MO 4Mcila. UKMCIIOBBIE NPOMEXYTKH, MHTEPBaJ, OTPE30K, JIyd.
dopmylia pacCTOAHUS MEXKy TOUKAMU HAa KOOPJAMHATHOW MpsiMOil. JlekapTOBbI KOOPAMHATHI Ha
MJIOCKOCTH, KOOPAMHATHI TOUKH.

HavajnbHble NOHATHS U (PAKTHI Kypca reOMeTpHH.

I'eomeTpnueckue Gurypsl 1 TeJIa, CAMMETPHUS HA MJIOCKOCTH

LentpanbHass u oceBas cummeTpusa. IlapamiensbHocTh TpsAMBIX. OKPYXKHOCTH U KPYT.
Yucno II. [Inuna oxpyxxuoctu. [lnomans kpyra. Harmsnnele nmpeacrasienus o mape, chepe.
DopMyITbl TIJIOMIAIU TOBEPXHOCTH chephl 1 00bEMa 1m1apa.

DJIeMeHTHI TeopuHu BeposiTHOcTeil. [lepBble MpeCcTaBIeHUs 0 BEPOSITHOCTH

Yucio BCEBO3MOXHBIX  HMCXOJOB, IPaBWIO NpPOU3BEAEHUs. bnaronpusatHele U
HeOmaronpusTHbIe HCXOAbl. [10ACUET BEpOSTHOCTH COOBITHS B MPOCTEHIIIHNX CITydasiX.

AJITEBPA 7 kiaacc
MareMaTnuecKni 13bIK. MaTeMaTnueckas MoaeJab

Yucnoselie u anredpanyeckue Beipaxkenus. [lepemennas. Jonmyctumoe 3HaueHne
nepemeHHoil. Henonmyctumoe 3HadeHue nepeMeHHo. [lepBblie pencraBiieHus o



MaTeMaTUYECKOM SI3BIKE U 0 MATEMaTUYECKOW MOoIeNH. JINHEHbIE ypaBHEHHUS C OJTHOU
MIEPEMEHHOM.

JIunHeiiHble ypaBHEHMS KaK MaTEMaTHUECKHUE MOJIEIH peaslbHbIX cuTyauuid. KoopauHarHas
npsiMasi, BUJIbl IPOMEXYTKOB Ha HEWl.
JIuneiitnas pyHKIus

KoopauHnatHas niaockocTb. AJITOPUTM OTHICKAHUS KOOPAUHAT TOYKHU. AJITOPUTM
nocTpoeHust To4ku M (a; b) B mpssMoyroiapHO# ccTeMe KOOpIHHAT.

JluneliHOe ypaBHEHHUE C IBYMs IIEpeMeHHBIMH. Perrenue ypasuenus ax + by + ¢ = 0.
I'paduk ypaBHEeHUs. AITOPUTM MOCTpOCHUs rpaduka ypaBHeHus ax +by + ¢ =0.

Jluneiinas pynkus. HezaBucumas mepemenHas (apryMeHT). 3aBucuMas IepeMeHHasl.
I'padux nuneitnoit Gpynkiun. Hanbonpiee 1 HanMeHblee 3HAYCHUS TMHEHHON (YHKIIUU Ha
3aJIaHHOM TIpOMEXXyTKe. Bo3pacTtanue u yObiBaHUE JIMHEHHOW (PYHKITUH.

Jluneitnas Qpynkuus y = kx u ee rpaduk.

B3anMHoe pacnonoxxenne rpaduKoB JIMHEWHBIX (PYHKITUH.

Cucrembl IBYX JHUHEHHBIX YPABHEHHH C ABYMS NlepeMeHHbIMU

Cuctema ypaBHeHui. Pemenne cuctemsl ypaBHeHUH. ['padnyeckuii MeTo ] pemeHus
CHCTEMBI ypaBHEeHUN. MeToJ1 moAcTaHOBKH. MeToa anreOpanyeckoro ClosKeHus..

CucreMbl IBYX JTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH KaK MaTeMaTHUYECKUE MOJIETH
pEATBbHBIX CUTYAlIHi (TEKCTOBBIC 3a]a49H).

CreneHb ¢ HATYPAJIbHBIM NOKAa3aTeJIeM

Crenenb. OcHoBanue creneHu. [Tokazarens crenenu. CBOMCTBA CTENEHU C HATypalbHBIM
nokasaresneM. Y MHOKEHUE U JIeJIeHHE CTENeHeH ¢ 0JIMHAKOBBIMH MoKa3zarensiMu. CTeneHs ¢
HYJIEBBIM MOKa3aTEeJIEM.

Onnouwnenbl. Onepanuu HAJA OAHOYIEHAMH

Opnounen. Koagdurnuent onnouwnena. CtannapTaeiil Bua ogHowieHa. [logo0Hbie
OJIHOYJICHBI.

CrnoxeHue 0JHOUICHOB. Y MHOXXEHUE OJHOWIECHOB. Bo3BeieHNE OIHOWIEHA B HATYPAJIbHYIO
cTeneHb. Jlenenue oJHOUIeHa HAa OJJHOUJIEH.

MHorou/jieHbl. ApupMeTnyecKHe ONEePAlUN HAJl MHOTOYJIeHAMHU

Muorounen. Unensl MHOTOWIeHa. JIByuneH. Tpexunen. [IpuBenenne mogo0HBIX YJIEHOB
MHorowieHa. CTaHAapTHBINA BUJl MHOTOUJICHA.

CrnosxeHue ¥ BBIMUTAaHHE MHOTOYJICHOB. Y MHOKEHHE MHOTOUJIEHA Ha OJTHOYJICH.
YMHOXEHHNE MHOTOWIEHA Ha MHOTOUJIEH.

KBaapart cymmel 1 kBagpaT pasHocTH. PazHocTh kBasipaToB. Pa3zHOCTh KYOOB 1 cyMMa
KyOOB.

Jlenenue MHOTO4JIEHA HA OJTHOUJIECH.

Pa3jioskeHue MHOTOYWIEHOB HA MHOKHUTEJIN

Brinecenne o61miero MHokuTeNs 3a ckoOku. Crioco0 rpynnupoBku. Paznoxenue
MHOTOYJICHA Ha MHOKUTENH C TIOMOIIBIO ()OPMYJT COKPALIEHHOTO YMHOXEHUS, KOMOWHAITUU
Pa3IUYHBIX IPHEMOB. MeToJ BbIIe/IeHNs MTOJIHOTO KBajpara.

[MonsiTue anredpanueckoit 1podu. CokpaiieHue anredpandeckoi 1poou.

ToxnmectBo. TOKIECTBEHHO paBHBIC BBIpAXKEHHUS. T0XKIECTBEHHBIC TPe0Opa3OBaHMUS.
DyHKuus y = x?

®ynKIus y = X%, ee cBoiicTa U Tpaduk. OYHKIHMS y = -X2, ee CBOHCTBA U rpaduK.
I'paduueckoe penieHre ypaBHEHUH.

Kycounas ¢pynkuus. Urenue rpaduka pyaknun. O6nacts onpeaenenns ¢pynkiuu. [lepoe
MPEJICTABICHUE O HETIPEPHIBHBIX (QYHKIUAX. Touka pa3pbiBa. Pa3bsicHEHUE CMBICIIA 3aMUCH Y =
f(X). ®yHKIIMOHAIBbHAS CHMBOJIHKA.

O6o0maromniee noBTOpeHue



I'EOMETPUA 7 knacc

HavyanbHble reoMeTpryecKne CBeeHHA

[Ipocreifmue reomeTpuueckue GUTYphl: TpsiMas, TOYKa, OTPE3OK, Jyd, yroia. [lonsTue
paBeHcTBa reomeTpuueckux ¢uryp. CpaBHEHHE OTPE3KOB U yriioB. M3Mepenue oTpe3KoB, [IMHA
orpe3ka. M3mepeHue yrioB, rpagycHas mepa yria. CMeXHble UM BEPTHKAJIbHBIE YIUIBI, HX
cBoricTBa. [lepnenquKynspHbIe psSIMBIE.

OcHosHnas yenb — CACTEMATU3UPOBATh 3HAHUS YUYaIUXCSA O MPOCTEUIINX F€OMETPUUYECKHUX
¢urypax u ux CBOMCTBax; BBECTHU OHATUE PaBEHCTBA UTYP.

B naHHON Teme BBOJATCA OCHOBHBIE N€OMETPUYECKHE IMOHSATHUS M CBOMCTBA MPOCTEMIIMX
reoMeTpUYecKuX (Uryp Ha OCHOBE HATJISAHBIX MPEACTABICHUHN ydalMXCs MyTeM 0000LIeHHS
OUEBUJHBIX WJIM M3BECTHBIX M3 Kypca MaTeMaTHKud |—O6 KJIaccoB reoMeTpuuYecKux (hakToB.
[lonaTtue akcMOMBI Ha HavyaJdbHOM OJTarne OOYy4YeHHs HE BBOJUTCS, M CaMH aKCHUOMBI He
dopmynupyrotcs B sBHOM Buje. HeoOxonnMble MCXOAHbBIE MOJIOXKEHUS, Ha OCHOBE KOTOPBIX
U3y4alOTCsl CBOMCTBA T'€OMETPUYECKUX (HUTyp, TPHUBOIATCA B ONUCATeNbHOU (opMe.
[IpyHUIMIIIaTbHBIM MOMEHTOM JITaHHOM TEMbI SIBIISIETCS BBEACHUE IMIOHATHS  PaBEHCTBA
TFE€OMETPUUYECKUX buryp Ha OCHOBE HarJsHoro
NOHATUSA HalokKeHus. OnpenerieHHOE BHUMAaHUE JOJDKHO  YIEIATHCS — IPAKTUYECKHUM
IPUIIOKEHUSIM T€OMETPUUYECKUX TTOHATHUH.

TpeyroibHuKu

Tpeyronbnuk. [IpusHaku paBeHCTBa TPEyrobHUKOB. [leprieHuKyisap k npsaMon. Menuansl,
OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEIPEHHBIN TPEYTOJBHUK U €r0 CBOMCTBA. 3a/1auun
Ha MOCTPOEHUE C MOMOIIBIO LIUPKYJIS U JIMHEUKH.

OcHoeHas yenb — BBECTU MOHATHE TEOPEMBI; BHIPAOOTaTh YMEHHE J0Ka3bIBATh PABEHCTBO
TPEYTOJIbHUKOB C IIOMOIIbIO H3YYEHHBIX IIPU3HAKOB; BBECTHM HOBBIM Kjacc 3aJady — Ha
IIOCTPOEHUE C TOMOIIBIO LIUPKYJIS U TUHEHKH.

[Ipu3Haky paBeHCTBA TPEYTOJBHUKOB SIBIISIOTCS OCHOBHBIM pPa0OYMM amnmapaToM BCETro
Kypca reomeTpuu. JlokazarenbcTBO OONbIIEH YAaCTH TEOPEM Kypca U TaKKe pelleHne MHOTHX
3aa4 MMPOBOJUTCS MO CIEAYIOUIEH CXeMe: MOMCK PaBHBIX TPEYTOJIbHUKOB — OOOCHOBAaHHE UX
paBeHCTBa C IOMOIIbIO KaKOIro-TO IpU3HAKa — CJEACTBUS, BBITEKAIOIIWE W3 PaBEHCTBA
TPEYroJabHUKOB. IIprMeHeHne Npru3HaKoB paBEHCTBA TPEYTOJIBHUKOB IPU PELIEHUH 3a7ad JacT
BO3MOJKHOCTh MOCTEIIEHHO HAKaIUIMBAaTh ONBIT IIPOBENCHMS JTOKa3aTENbHBIX paccyxaeHuil. Ha
HAYaJbHOM JTale M3Y4eHHs] U IPUMEHEHHsS I[PU3HAKOB pPABEHCTBA TPEYrOJbHUKOB
1eJ1ec000pa3HO UCIOJIb30BaTh 33J]a4l C TOTOBBIMU YEPTEKAMHU.

IHapannejabHble NpsAMbIE

[Ipy3Hakym TmapauieNbHOCTH TMPAMBIX. AKCHOMA MapajyieabHbIX MpsMbIX. (CBoMCTBa
napaieIbHbIX MPSMBIX.

OcHosnas yenb — BBECTHM OJHO W3 BAXHEHIIMX IOHATUA — IMOHATHE NapajulelIbHBIX
OpPSMBIX; J1aTh MEPBOE MpeJCTaBleHHe 00 aKCHOMaX M aKCHOMAaTHYEeCKOM METOJIE B T€OMETPUH;
BBECTH AKCHOMY MapaJUIeNIbHBIX IPSIMBIX.

[Ipu3Haku ¥ CBOICTBA MapalICNbHBIX MPSMBIX, CBSI3aHHBIC C yIiIaMu, 00pa30BaHHBIMH MPH
nepecedeHny  ABYX  MPSAMBIX  ceKylled  (HakpecT — JieXkalldMH,  OJAHOCTOPOHHHUMH,
COOTBETCTBEHHBIMH), IIMPOKO MCIOJB3YIOTCS B JajbHEHIIEM NPU W3YYEHUH YETBIPEXYTOJbHU-
KOB, IOJJOOHBIX TPEYTOJIbHUKOB, ITPH PEIICHUH 33]1a4, a TAK)XKE B Kypce CTEPEOMETPHH.
CooTHOIIEHHS MeXKTY CTOPOHAMH M YIJIAMH TPeyroJbHUKA

CyMmMma yrioB TpeyronbHuKa. COOTHOIIEHHE MEXAY CTOPOHAMHU M yIilaMHU TPEyTrOJbHUKA.
HepasencrBo TpeyrosnbHuka. IIpAMOyrosibHble TPEYrOJbHHMKH, HMX CBOMCTBA U IIPU3HAKU
paBeHcTBa. PaccrosiHMe OT TOYKM A0 mpsiMOW. PaccTosiHMe Mexay napajjielbHbIMHU MPSMBIMHU.
[TocTpoeHnue TpeyroiabHUKa IO TPEM 3JIEMEHTAM.

OcHosHas yenb — pacCMOTPETh HOBbIE MHTEPECHBIE U BAKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B naHHOI TEMe TOKa3bIBAETCS OJHA U3 BAXKHEUILHNX TEOPEM T'€OMETPUU — TEOPEMA O CYMME
yriaoB TpeyroibHuka. OHa TMO3BONSIET JaTh KIACCU(UKALMUIO TPEYrOJIbHUKOB IO yriiaM



(OCTPOYTOJIbHBIN, MIPSMOYTOJBHBIN, TYIIOYTOJbHBII), a TAaKXKE yCTAHOBUTh HEKOTOPHIE CBOMCTBA
Y IPU3HAKU PABEHCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsTHe paccTosIHUS MEXIy NapajuIeIbHBIMU NPSIMBIMU BBOAMTCS Ha OCHOBE JOKa3aHHOM
IIPEABAPUTEIBHO TEOPEMBI O TOM, YTO BCE TOYKHM KaXXI0M M3 ABYX NapaJUIeIbHBIX MPSIMBIX
paBHOYJAJIEHbl OT JApPYrol NpsMOH. OTO IMOHATHE WIPAET BAXHYIO pOJib, B YacTHOCTH
HCITOJIB3YETCS B 33J1a4axX HA IOCTPOCHHUE.

[Ipn pemeHun 3agad Ha IOCTPOEHME B 7 KJacce CIEAYyEeT OIPAaHUYMUTHCS TOJIBKO
BBIMIOJTHEHUEM U OINHCAaHUEM IOCTPOEHUS MCKOMON (GUrypbl. B OTAETBHBIX Ciydasx MOXKHO
IIPOBECTU YCTHO aHAJIU3 U J0Ka3aTeJIbCTBO, a 3JIEMEHTHI MCCIEN0BAaHUS JOJKHBI IIPUCYTCTBO-
BaTh JIMIIb TOTJA, KOTJIa ’TO OTOBOPEHO YCIOBUEM 33]1a4H.

IHoBTOpenue. Pemenue 3axaq
OcHosnas yens. I1oBTOpUTH, 3aKpenuTh U 0000MUTH OcCHOBHBIE 3YH, mony4yeHHBIC B
7 Knacce.

AJITEBPA 8 kiacc

Auaredpanyeckue 1poou

[Tonsitue anredpanmveckoit 1podu. OCHOBHOE CBOMCTBO alre0panveckoi 1poou.
Coxparienue anredpandeckux JIpooei.

CroxeHue ¥ BRIUUTAHHUE anreOpandecKux Apooei.

YMHOXeHHe U JiesieHue anredbpanyeckux apodeil. BozBeaenune anredpandeckoit 1podu B
CTEIEHb.

PanuonansHOE BeIpakeHue. PannoHaibHOE ypaBHEHUE. PelieHne paunoHanbHbIX
ypaBHEHUH (TIEPBBIC MPEIACTABICHUS).

CreneHb ¢ OTpULIATEIBHBIM LIEJIBIM ITOKA3ATENEM.

DyHKIUA y = \X. CBoiicTBa KBaJPaTHOI0 KOPHH

Pannonanbsuelie uncna. IToHsTHe KBagpaTHOrO KOPHSI U3 HEOTPULIATEIBHOIO YHCIA.
NppanuoHanbHbie ynciia. MHOKECTBO ACHCTBUTEIbHBIX YHCEN.

®ynkmms y =Vx , ee cBoiicTBa 1 rpaduK. Beimykmocts GyHKimi. OGIacTh 3HAYCHH
byHKIHH.

CoiicTBa kBagpaTHBIX KOpHEH. [IpeoOpazoBanme BhIpaxkeHUH, COJIEpKAIIUX OTEPaIHIO
U3BJIEYEHUSI KBaApaTHOTO KOpHSA. OCBOOOXKIEHNE OT UPPALIMOHAIIBHOCTH B 3HAMEHATese Ipoou.
Monyns neiictBurensHoro yrncna. I'papuk pynkuuu y = | x| . ®opmyia X2 = | x|
Kpaaparuunas ¢pyuxkuusa. @yuxkmus y = K/x (18 )

®ynkius y = ax?, ee rpaduk, CBOCTBA.

Oyukius y = K/X, ee cBoiicTBa, rpaduk. ['unepdosna. AcumMnToTa.

IMoctpoenue rpadukos pynkmuii y = f (x+I), y=f(x)+m, y =f (x+I)+m, y =-f(x), mo
u3BecTHOMY rpaduky hyukimu y =f(X).

KBanparusiii Tpexunen. KBagparnunas ¢pyHkuus, ee cBoiictBa u rpaguk. [lonstue
orpannueHHON pyHkuuu. [locTpoenue u uteHNe rpa@UKOB KyCOUHBIX (PYHKIIHMIA, COCTaBIECHHBIX
u3 pymkumit y =C, y = kx+m, y =k/x, y = ax? +bx +c,y =Vx, y = | x|

['padpraeckoe perieHne KBaipaTHLIX YpaBHEHUH.

KBagpaTHbie ypaBHeHHs

KBaaparHoe ypaBaenue. [Ipuenennoe (HempuBeaeHHOE) KBaapaTHoe ypaBHeHue. [ToHoe
(HemosHOE) KBaipaTHOE ypaBHeHHE. KopeHb KBapaTHOrO ypaBHEeHHUs. PemieHre KkBagpaTHOro
YPaBHEHUSI METOJOM Pa3JIOKEHUSI HA MHOKUTENIW, METOIOM BBIJICJIIEHUS TIOJIHOTO KBaApaTa.

Juckpumunant. @opmyssl KOpHEH KBagpaTHOro ypasHeHus. [lapamerp. YpaBHeHue ¢
napamMeTpoM (HadaJIbHbIC TTPEACTABIICHHS ).

ANTOpUTM pellIeHus pallMOHAJIBHOTO YpaBHEeHMs. bukBagpaTtHoe ypaBHeHHe. MeTog
BBEJICHUSI HOBOI NIEPEMEHHOM.

PannonanbHble ypaBHEHMsI KaK MaTEMATUYECKUE MOJIENH PEAJIBHBIX CUTYaLUi.

YacTtHble ciayyan GopMyIibl KOPHEH KBapaTHOTO YpaBHEHHUS.



Teopema Buera. Paznokenue kBaIpaTHOIrO TPEXWICHA HA TUHEHHBIC MHOKUTEIIN.
HppannonanbHoe ypaBHEeHHE. MeTOT BO3BEICHUS B KBAJIparT.
HepaBencrBa
CBolicTBa YHCIOBBIX HEPABEHCTB.
HepaseHnctBo ¢ nepemeHHON. Penenne HepaBeHCTB ¢ NEPEMEHHOM. JIMHEHOe HEPAaBEHCTBO.
PaBHOCHIIbHBIE HEpaBeHCTBA. PaBHOCHIIBHOE ITpeoOpa3oBaHre HEPABEHCTRA.
KBaznpaTHOe HEpaBeHCTBO. AJITOPUTM pELICHUS KBaJpaTHOIO HEPABEHCTBA.
Bospacraromast pyaknus. YOsBaromas Gyukmus. MccnenoBanue GyHKINANA Ha
MOHOTOHHOCTb (€ UCIIOJIb30BAaHNUEM CBOWMCTB YHMCIIOBBIX HEPABEHCTB).
[TpubnkeHHbIe 3HaU€HUs JeMCTBUTEIBHBIX YHUCEN, TOTPEIIHOCTD MPUOINKEHHUS,
npuOJIMKEHUE 10 HEAOCTaTKy ¥ M30bITKY. CTaHIapTHBIN BUJI YHCIIA.
O0o0marIee NOBTOPeHUE

TEOMETPMUISI 8 kaacce

YeTbIpexyrojabHUKH

MHOroyrojapHUK, BBITYKJIBIA MHOTOYIOJIBHUK, 4Y€ThIPEXyrojabHUK. [lapamnenorpamm, ero
cBoMcTBa M Tpu3Haku. Tpanernus. [IpsmoyronsHuk, poMO, KBaapar, ux cBoiicTBa. OceBas u
LEHTpaJIbHasi CHMMETPHH.

OcHogHnasi yenb — W3Y4UTh HaumOoJee BaXKHbIE BHJbI UYETHIPEXYTOJIbHUKOB —
napajuieJIorpaMm, MPsIMOYTOJIBHUK, POMO, KBaJpar, TPaIelnio; 1aTh MPeICTaBICHHE O (pUrypax,
00J1a1aI0IUX OCEBOW MJTU IIEHTPAIBHONW CHMMETpHEH.

Jloka3zaTenbcTBa OONBIIMHCTBA TEOPEM JAHHOW TEMbI U PEHICHHUs] MHOTUX 3aJa4 MPOBOJISATCS
C MTOMOIIBIO MTPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, TOATOMY IOJIE3HO UX MOBTOPUTH B Hadale
U3Yy4YEHUS TEMBI.

OceBasi U LIEHTpaJibHasi CUMMETPHH BBOJSATCS HE Kak MpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOICTBA TeOMETpUYECKUX (UTyp, B HYACTHOCTH YETBHIPEXYTOJBHHKOB. PaccMoTpeHme 3THxX
MOHATHUH KaK JIBIKECHUH INIOCKOCTH COCTOUTCS B 9 Ki1acce.

IInomann

[lonsiTve muomAanAM MHOrOyrojdpHuKa. Ilnomanu mnpsMOyronbHUKA, MapaieaorpaMmma,
TpeyroiapHUKa, Tpanenuu. Teopema [Iudaropa.

OcHogHas yenp — paclIUPUTh U YIIIYOUTH MONY4YeHHbIE B 5—6 KilaccaX MpeICTaBIICHUS
yuammxcs 00 UW3MEPEHUH U BBIYHMCICHUM IUIOMIA[EH; BBIBECTH (HOPMYIBI IUTOIIAneH
NPsIMOYTOJIBHUKA, NapajjielorpaMma, TPEYrojbHHKa, TPallelMH; J10Ka3aTh OJHY M3 IJIABHBIX
TeopeM reomeTpun — Teopemy I[udaropa.

BeiBon dopMyn ans  BBIYMCIEHHS IUIOHIaJed MPSMOYTOJbHUKA, MapajlienorpaMmma,
TPEYroJIbHUKA, TPAlelud OCHOBBIBAETCS Ha JBYX OCHOBHBIX CBOMCTBAX IUIOIIAEH, KOTOpbIE
MPUHUMAIOTCSI UCXO/I U3 HAIJISIAHBIX MPEACTaBIECHUH, a TakkKe Ha (popMyrie MIIoIaay KBajapara,
000CHOBaHHE KOTOPOU HE SBJISETCS 00sI3aTEIIBHBIM JIJISl yYaIIUXCsl.

HerpaaummoHHoOW UIsi IIKOJIBHOTO Kypca SIBISETCS TeopeMa 00 OTHOIICHWH ILIOIIaj e
TPEYroJIbHUKOB, UMEIOIIUX MO paBHOMY yriy. OHa MO3BOJISIET B JajbHEUIIEM JIaTh MPOCTOE
JI0KAa3aTeNbCTBO MPHU3HAKOB MOJ00US TPEYrOJIbHUKOB. B 3TOM COCTOMT OAHO M3 MPEUMYIIECTB,
00YCITOBJICHHBIX PAaHHUM BBEJICHUEM TOHSTHUS TIOMIA/IH.

JoxazarenbcTBo TeopeMbl [Indaropa ocHOBBIBAETCS Ha CBOMCTBAX IUIOMIAAEH W (GopMyrax
JUTSI TUTOIIAIeH KBaipaTa u mpsiMOYyrojbHUKa. Jloka3bIBaeTCs TakKe TeopeMa, oOpaTHas TeopeMe
[Tudaropa.

ITono0HBIE TPEYTOJIBHUKHT

[Tono6usie TpeyronpHuku. IlpusHaku momoOusi TpeyroibHUKOB. [IpuMmeHneHue momodus K
JI0OKa3aTelIbCTBY TEOpeM U peuieHuto 3anad. CHUHYC, KOCMHYC W TaHI€HC OCTpOro yria
PSIMOYTOJIBHOTO TPEYTOJIbHUKA.



OcnoéHas yenp — BBECTU MOHATHE MOJOOHBIX TPEYrOJIbHHUKOB; PAaCCMOTPETh MPU3HAKU
noJ00usl TPEYroJbHUKOB M UX NPUMEHEHUs; CAejaTh MEPBbIA IIar B OCBOCHUM YYalIUMHUCA
TPUTOHOMETPHUUYECKOT'0 almapaTa reOMETPUU.

Onpenenenne MOAOOHBIX TPEYTOJLHUKOB Ta€TCS HE HA OCHOBE IpeoOpa3oBaHusl Moa00us, a
4yepes3 PaBEHCTBO YIVIOB U MPOINOPLMOHAIBHOCTD CXOJACTBEHHBIX CTOPOH.

[Tpu3Haku momoOust TPeyroabHUKOB JOKA3bIBAIOTCS C IOMOLIBIO TEOPEMbl 00 OTHOIIEHUH
Iionaiel TpeyroJbHUKOB, UMEIOIUX 110 PABHOMY YTIIy.

Ha ocHoBe mpu3HakoB moAoOMs JOKa3bIBAETCA TEOpPEMa O CPEeJHEW JMHUU TPEYyroibHHKA,
YTBEPKACHUE O TOUYKE IEPECEUYEHUs] MEAMAH TPEYroJIbHMKAa, a TAK)K€ JIBa YTBEP)KIEHHUS O
IIPONOPLUUOHAIBHBIX OTPE3Kax B INPSMOYrOJIbHOM TpPEYroibHHUKE. JlaeTcs mnpeacraBieHue o
MeTo/ie TOJ00MS B 3a/1a4ax Ha IOCTPOCHUE.

B 3aknrodeHne TeMbl BBOIATCS HJIEMEHTHI TPUTOHOMETPHUM — CHHYC, KOCHHYC M TAaHTE€HC
OCTpOTO yria NpsIMOYrOJbHOTO TPEYrOJbHUKA.

OKpyXKHOCTH

B3aumHoe pacrnionokenue npsMoi U okpyxkHocTu. KacaTenbHas K OKpYKHOCTH, €€ CBOWCTBO
U npusHak. lleHTpanbHble W BIMCaHHBIE YIUIBL. YeThIpe 3aMedarenbHble TOYKM TPEYrOJbHUKA.
BnrcanHas u onycaHHas OKPYKHOCTH.

OcnosHas yenb — PACHIMPUTH CBEJEHHS 00 OKPY)KHOCTH, IOJyYEHHBIE y4allUMHCS B 7
KJlacce; M3Y4YUTh HOBBIE (DAaKTbI, CBSI3aHHBIE C OKPY)KHOCTHIO; TO3HAKOMHUTH YYalllUXCs C
YETBIPbMS 3aMEYaTEIbHBIMUA TOUKAMHU TPEYT OJIbHUKA.

B naHHOHM TeéMe BBOAUTCS MHOI'O HOBBIX IIOHATHM U PACCMAaTPUBACTCS MHOT'O YTBEPXKIACHUM,
CBSI3aHHBIX C OKPYKHOCTBIO. [lJI1 MX yCBOEHMSI ClIeAyeT yIeIuTh O0IbIIOe BHUMAHUE PELICHUIO
3az1ad.

VYTBepKIEHUS O TOYKE IEpecedeHUs OMCCEKTPUC TPEYrojJbHUKAa M TOUYKE MEepeceueHUs
CEpEIUHHBIX MEPIEHIUKYIIPOB K CTOPOHAM TpPEYrOJIbHUKA BBIBOAATCA Kak CIEACTBHUS U3
TEOpPEM O CBOHWCTBaX OMCCEKTPHCHI yIJla U CEPEAMHHOrO MEePIEeHIUKYsIpa K oTpe3ky. Teopema o
TOYKE MEPECEUCHUs] BBICOT TPEYroJbHHUKA (MJIM WX MPOJOJDKEHHN) TOKa3bIBAETCS C MOMOIIBIO
YTBEPKACHUS O TOUKE NIEPECEUCHHS] CEPEINHHBIX NEPIICHIUKYIIAPOB.

Hapsany ¢ teopemamu 00 OKpYXHOCTSIX, BIIMCAHHOH B TPEYrOJbHUK U OMHMCAHHOW OKOJIO
HEro, pacCCMAaTPUBAIOTCA CBOMCTBO CTOPOH ONMCAHHOTO YETBIPEXYIOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

BekTopsbl.

[TonsTue BexkTopa. PaBeHCTBO BeKTOpOB. Ci105KE€HUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOPA Ha 4KCi0. Pa3ioskeHne BeKTopa 1o 1ByM HEKOJUIMHEAPHBIM BeKTOpaM. KoopaunaTs!
BekTopa. IIpocrelimue 3a1aun B KOOpAUHATAX. Y PABHEHUSA OKPYKHOCTH U IPSIMOM.
[IpuMeHeHne BEKTOPOB U KOOPAMHAT IIPH PEIICHUU 3aau.

OcHogHas yenp — HAYYUTh YYallUXCS BBIIOJIHATH JEMCTBHS HaX BEKTOpaMH Kak
HalpaBJIEHHbIMU OTPE3KaMHM, YTO BaXKHO JJIs IPUMEHEHHsI BEKTOPOB B (pU3HKe; MO3HAKOMUTH C
MCIIOJIb30BaHUEM BEKTOPOB U METOAA KOOPJAMHAT MPU PELIEHUH F€OMETPUUECKUX 3aau.

BekTop ompenensercs Kak HalpaBJICHHBIM OTPE30K U JEWCTBHA HaJ BEKTOPAMU BBOISATCS
TaK, Kak 3TO MPHUHATO B pusuke, T. E. kak AeHCTBHU ¢ HampaBiIeHHBIMU OoTpe3KkamMHu. OCHOBHOE
BHUMAaHHE JOJDKHO OBITh YZEJICHO BBIPAOOTKE YMEHUH BBIIOJHATH ONEpalli HaJl BEKTOpaMH
(ckyaapIBaTh BEKTOpBHI MO TPABWJIaM TPEYrOJIbHMKA W IapajulelorpamMma, CTPOUThH BEKTOD,
PaBHBIM PA3HOCTU IBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIA MPOM3BEICHUIO JTaHHOTO
BEKTOPA Ha JAHHOE YHUCJIO).

IHoBTOpenue. Pemenne 3axaq
Ocnosnas yens. [10BTOpUTH, 3aKpeNUTh U 0000MIUTE 3HAHUS, TIOJTYUYEHHBIE B 8 Kiacce.

AJITEBPA 9 kiaacc

PanuonanbHbIE HEPaBCHCTBA U UX CUCTEMbI



JluHeliHbIe M KBaJIpaTHbIC HEpaBEeHCTBA (MOBTOpeHHE). PalinoHanbHOe HEpaBeHCTBO. MeTo

MHTEPBAJIOB.

MHosxecTBa U onepanyy HaJl HUMH.

CucreMa HEpaBEHCTB. PellieHre cucTeMbl HEPABEHCTB.

Cucrembl ypaBHeHUH

PannonansHOE ypaBHEHHE ¢ ABYMs IepeMeHHbIMU. Pemenue ypaBaenus p(x; y) = 0.
PaBHOCUIIBHBIE ypaBHEHUS C IByMs IEpeMEHHBIMU. DPopMyJsia pacCTOSIHUSI MEXKAY ABYMsI
TOYKaMM KOOPAMHATHO# IIOCKOCTH. I'paduk ypaBHeHn (X - a)? + (v -b)? =r?. Cucrema
yYpaBHEHUU ¢ AByMs IiepeMeHHbIMU. Pemenne cucrems! ypaBHeHU. HepaBeHCTBa U CUCTEMBI
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

MeToap! pelieHus: CUCTEM YpaBHEHHH (METO/I OJICTAHOBKH, alredpanyecKoro CiIoXeHus,
BBEJICHUS] HOBBIX NEPEMEHHBIX ). PABHOCHIIBHOCTH CUCTEM YpaBHEHHIA.

CucreMbl ypaBHEHUH KaKk MaTEMaTUYECKUE MOJIENIN PEAJIbHBIX CUTYaLUH.

Yucaosble pyHKIUMN

Oynkuus. HezaBucumas nepemenHas. 3aBucumast nepeMerHast. O6mactb onpeaenaeHus
dbyakuun. EctecTBenHast o6nacth onpeaenenus GyHkiuu. O6macth 3HaUeHUN HYHKIIUH.

Crioco6b1 3a1aHus PYHKIUH (aHATUTHYECKU, rpadUuecKuii, TAOIMYHBIH, CIIOBECHBI).

CgoiicTBa GyHKIIMA (MOHOTOHHOCTB, OTPAHUYCHHOCTb, BHIITYKIIOCTh, HAMOOJIBIIICE U
HauMeHblIee 3HAYCHUS, HEMPePhIBHOCTS). Mccnenosanue Gpynxuuii: y = C, y = kx+m, y =kx?,
y=x Yy =kix y=|x|, y=ax?+bx +c.

YerHble ¥ HEUETHBIE (YHKIIMU. AJITOPUTM UCCIIEOBaHUS (PYHKIIMU HA 4YeTHOCT. [ paduku
YETHOW M HEUETHOH () YHKIIHIA.

CrenenHast GyHKIHMS C HATypaJbHBIM IIOKa3aTeleM, ee CBoicTBa 1 rpaduk. CternenHas
(GYHKIMS ¢ OTpULIATEIbHBIM IIEJIBIM IT0Ka3aTesieM, €€ CBOICTBa U rpaduk.

OyHKIHud y = 3\x , ee cBoiicTBa U rpadux.

IIporpeccuu

Yucnosas nocienoBaTeibHOCTh. CriocoObl 3aJaHNs YMCIOBBIX TOCIE0BATEIbLHOCTEH
(aHAIUTUYECKUH, CIIOBECHBIHN, peKyppeHTHBIN). CBOWCTBA YHMCIOBBIX MOCIIEIOBATEILHOCTEH.

Apudmernueckas nporpeccusi. Dopmyna N-ro wieHa. @opmyiia CyMMBbl 4JICHOB KOHEUHON
apruMeTUIECKON MPOrpeccuu. XapaKTEPUCTHIECKOE CBOMCTRO.

I'eomerpuueckas nporpeccus. @opmyna N-ro uieHa. Dopmyiia CyMMBbI 4JIEHOB KOHEYHOMN
T€OMETPUUYECKON MPOTPECCUU. XapaKTEPUCTHIECKOE CBOMCTBO. [Iporpeccun nu 6aHKOBCKHE
pacuerTsl.

J1eMeHThl KOMOMHATOPUKHU, CTATUCTUKHA U TEOPUHU BEPOSITHOCTEH

Kombunatopusie 3anaun. [IpaBuino ymaoxenus. @akropuai. [lepecraHOBKH.
['pynnupoBka nndopmarmu. O6mwuii psan qaHHBIX. KpaTHOCTE BapuaHThI U3MEPECHHUS.
TabnmuuHoe npexacraBienue nudopmarmu. Yacrora BapuanThl. ['paduyeckoe npeacraBieHne
uHpopmanuu. [lonuron pacnpenenenus qaHHbix. ['ucrorpamma. UncioBele XapaKTepUCTUKU
JaHHBIX U3MEPEHHUs (pa3Max, MOJIa, CPEAHEE 3HAUEHUE).
BepositHocTs. CoObITHE (CiTydaiiHOE, TOCTOBEpHOE, HeBO3MOXKHOe). Kimaccuueckas
BEPOSATHOCTHAsA cxeMa. [IpoTuBomnonoxueie coobiTHs. HecoBmecTHbIe coObITHS. BeposTHOCT
CYMMBI JIBYX COOBITHI. BEpOSTHOCTD MPOTHUBOMOIOKHOTO COOBITHsI. CTaTUCTHYECKAsT YCTOWYIH-
BOCTb. CTaTucTudeckasi BEpOSITHOCTb.
O0o0mariee NOBTOPeHUE

TEOMETPMUSI 9 kaacce

BexTopbl. MeToa KOOpAUHAT

Pa3noxxeHnne BekTOpa MO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaThl BeEKTOpA.
[Ipocreiiue 3amadyn B KOOpPAMHATAX. YPABHEHHUS OKPYKHOCTH M TnpsimMou. [Ipumenenne
BEKTOPOB U KOOPJIMHAT IMPU PEIICHUU 3a/1a4.



OcHogHas yenp — HAYYUTh YYallUXCSA BBIIOJHATH JEMCTBHS HaX BEKTOpaMH Kak
HalpaBJIEHHbIMU OTPE3KaMHM, YTO BaXKHO JJIsl IPUMEHEHHsI BEKTOPOB B (pU3MKe; MO3HAKOMUTH C
MCIIOJIb30BaHUEM BEKTOPOB U METOA KOOPAMHAT MPU PELIEHUH F€OMETPUUECKUX 3aad.

Bekrop ompenensercss kak HamnpaBIEHHBIH OTPE30K M JEWCTBUS HAJ BEKTOPaMHM BBOASTCS
TaK, Kak 3TO MPHUHATO B pusuke, T. E. Kak AeHCTBUS ¢ HampaBiIeHHBIMU OoTpe3KkamMHu. OCHOBHOE
BHUMAaHHE JOJDKHO OBITh YZEJIECHO BBIPAOOTKE YMEHUH BBIIOJHATH ONEpally HaJl BEKTOpaMH
(ckyaapIBaTh BEKTOpHI MO TPABWIIaM TPEYrOJbHMKA W IapajulelorpamMma, CTPOUTH BEKTOD,
paBHBIN Pa3sHOCTH ABYX AAHHBIX BEKTOPOB, a TaKXe BEKTOpP, PaBHBIM MPOMU3BEIECHUIO JaHHOTO
BEKTOPA Ha JAHHOE YHUCJIO).

Ha npumepax mnokasblBaeTcs, Kak BEKTOPbl MOTYT HpPHUMEHATBCS K  PEIICHUIO
reomMeTpuueckux 3amad. JlemoHctpupyercss 3¢deKkTuBHOCTh TpUMEeHeHUs (opMmyn I
KOOPJIMHAT CEpeANHbI OTPE3Ka, PACCTOSIHUS MEXIY ABYMS TOUKAMH, YPAaBHEHUI OKPYKHOCTU U
OpsMOM B KOHKPETHBIX T€OMETPUYECKHX 3a7ayaX, TEM CaMbIM JaeTcs IpelCcTaBleHHEe 00
U3y4EHHH F€OMETPUUECKUX (PUTYD C TTOMOLIbIO0 METOI0B AJITeOpHI.

CooTHOmIEHHSI MeXkAy CTOPOHAMM M YIJIAaMH TpeyroabHHKa. CkajsipHoe NpoHM3BeJAeHHe
BEKTOPOB

CuHyc, KOCHHYC U TaHT€HC yriia. Teopembl CHHYCOB U KOCUHYCOB. Pelienne TpeyrojabHUKOB.
CkanspHoe MpOu3BeIeHNE BEKTOPOB U €0 MPUMEHEHHE B TEOMETPUUECKUX 3ajjauax.

OcHoeHas yenb — pPa3BUThb YMEHHUE YyYalllUXCsl MPUMEHATh TPUTOHOMETPUYECKUH ammapaT
IPY PELICHUU T€OMETPUYECKHX 3a/1aY.

Cunyc u kocuHyc moboro yrma or 0° mo 180° BBOASTCS ¢ TOMOIIBIO €IUHUIHON
HOJYOKPY>KHOCTH, JI0Ka3bIBAIOTCA TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJUTCS €IIE OAHA
dopMmyna rIomaan TpeyroJibHUKA (TOJIOBHHA IPOU3BEACHUS IBYX CTOPOH HAa CHHYC YIJla MEXIY
HUMHM). DTOT anmnapaT NPUMEHSAETCs K PEIIEHUI0 TPEYTOJIbHUKOB.

CkansipHoe mpou3Be/IeHHNEe BEKTOPOB BBOAUTCS KaK B (hu3nKe (IPOM3BEACHUE JITUH BEKTOPOB
Ha KOCHUHYC yrjla Mexay HUMH). PaccMarpuBaroTcs CBONWCTBA CKAJSIPHOTO NMPOU3BENCHUS U €T0
pUMEHEHHE TPU PEIICHUN TeOMETPUUECKUX 3a/1aU.

OCHOBHOE BHHMMAaHHE CIENyeT YAEIUTh BBIPAOOTKE IPOYHBIX HABBIKOB B INPUMEHEHUH
TPUTOHOMETPHUUYECKOTO anrapara npy pPelIeHnH TeOMETPUIECKUX 3a/1a4.

JITMHA OKPYKHOCTH U IJIOIIAJAb KPYra

[IpaBunbHBIE ~ MHOTOYrONbHUKH.  OKpY)KHOCTH,  ONHMCAaHHAs  OKOJIO  IPAaBUIHHOTO
MHOIOYTOJIbHUKA W BIIMCaHHas B Hero. [locTpoeHue mNpaBMIIBHBIX MHOTOYTOJIBHUKOB. JlaHMHa
okpyxxHocTu IInomans kpyra.

Ocnosnas yenb — PACHIMPUTh 3HAHUE YYALIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS
JUTMHBI OKPY>KHOCTH M TUIOIIAAHN Kpyra U (POpMYJIbI IS UX BBIYHCIICHHUS.

B Hayane Temsbl Jaercs ompeneneHue MPaBUIBHOTO MHOTIOYrOJbHHMKA, M PACCMAaTPUBAIOTCS
TEOpEeMbl 00 OKPYKHOCTSIX, ONHCAHHWE OKOJO IMPAaBUIHLHOIO MHOTOYTOJbHUKA M BIUCAHHOM B
Hero. C MOMOIIBIO ONMCAHHOM OKPYKHOCTH PEIIAKTCs 3a7adyd O HNOCTPOCHMM NPaBUIILHOTO
IIECTUYTOJIbHUKA U TIPABUIIBHOTO 271-yTOJIBHUKA, €CIIH JJaH MPaBUIIbHBIN /1-YTOJIbHHUK.

@opMyIibl, BBIpAXAIOIME CTOPOHY IPAaBUIBHOIO MHOTOYIOJbHUK U PaUyC BIMCAHHOW B
HEro OKPY)KHOCTHU 4Yepe3 paJuyc ONMUCAHHON OKPYKHOCTH, UCHOJB3YIOTCS TPU BBIBOJIE (POpMYIT
JUIMHBI OKPYXKHOCTH M IUIOLIaAU Kpyra. BelBoa omumpaercss Ha MHTYMTUBHOE MPEACTaBIECHUE O
npezene: Mpd HEOTPaHMYCHHOM YBEIMYEHWM YHCIa CTOPOH MPAaBUIBHOIO MHOTOYTOJbHHKA,
BIIMCAHHOT'O B OKPY’KHOCTb, €r0 IIEPUMETP CTPEMUTCS K JAJIMHE ITOH OKPYKHOCTH, a IUIOIAAb —
K TUIOIIAH KPYyra, OrPaHUYEHHOTO OKPY>KHOCTBIO.

JIBHIKEeHMSI

OTtobpaxenue miockocTH Ha cedd. [Tonarue npmxenns. OceBas U LEHTpaIbHAs CUMMETPHH.
[TapannensHbiit iepenoc. [loBopoT. HanoxxeHus u 1BUKEHUS.

OcHoeHas yenb — TO3HAKOMHUTH YYalllUXCSl C MOHATHE: IABMXKEHMSI M €r0 CBOMCTBaMH, C
OCHOBHBIMH BHJIaMH JBH)KEHUI, C B3AUMOOTHOILIEHUSIMH HAJIOKEHUH U ABHKCHUH.

JIBI>KEHHE TUIOCKOCTM BBOAMTCS KaK OTOOpaKeHHWE IUIOCKOCTH Ha ceds, COoXpaHsrolee
paccrosiHuEe Mexay Toukamu. IIpum paccMOTpeHHMHM BUIOB JBH)KEHUII OCHOBHOE BHHMaHHE



yIIeNAeTCsl IOCTPOCHUIO 00pa30B TOYEK, TNPSAMBIX, OTPE3KOB, TPEYrOJIbHUKOB NIPU OCEBOM
U LEHTPAJIbHOW CUMMETPHSX, MNapajulelbHOM IepeHoce, MoBopoT. Ha sddexTHbIX nmpumepax
NOKa3bIBACTCS MPUMEHEHHE ABMKEHUH MTPU PELICHUH Te€OMETPUUYECKHUX 33/1a4.

[loHATHE HaNOXKEHUsS OTHOCUTCS B JIAHHOM Kypce K YHCIYy OCHOBHBIX IOHSTHUH.
Jloka3bIBaeTcs, YTO TOHATUS HAJIOKEHHS M JBHKCHUS SBISIOTCS SKBUBAJICHTHBIMHU: JI000€
HaJIO’)KEHHE ABJISETCS JBU)KEHUEM IIJIOCKOCTH U 00paTHO. V3ydeHue 1oKka3aTesibCcTBa HE SIBISIETE
00s13aTeNIbHBIM, OJTHAKO CIIEAYET PACCMOTPETH CBSA3b IMOHATUN HAJIOKEHUS U IBUKCHHUS.
HauanbHble cBeleHUs U3 CTepeoMeTpHH

[Ipenmer crepeomerpun. ['eomerprueckue Tena U MOBEPXHOCTH MHOTOTpaHHUKH: MPHU3Ma,
napajenenunes, nupamuaa, GopMmysbl A8 BbIYUCICHHUS UX 00beMOB. Tena M MOBEpXHOCTH
BpallleHUs: LWIMHApP, KOHYC, cdepa, map, ¢GopMyiasl A BBIUUCIEHUS UX IUIOMIAJCH
MOBEPXHOCTEH U 00BEMOB.

Ocnoénas yenb — JaTh HayallbHOE TIPEJACTABICHHUE O TeJlaX M MOBEPXHOCTAX B
IPOCTPAHCTBE; IO3HAKOMHUTH YYAIUXCSl C OCHOB HOBBIMH (OpPMYJNaMu JAJs BBIYUCICHUSA
IUIOINAAeH TOBEPXHOCTEH U 00BEMOB TeJ.

PaccMoTpenne npocTeHIIMX MHOTOIPAaHHMKOB (NPU3MBI, MapajuleNenunena, HUpaMuabl), a
TaKXKe TeJ W TIOBEPXHOCTEH BpalleHWH (IMIMHApa, KOHyca, chepbl, 1apa) MPOBOAUTCS Ha
OCHOBE HArJISIHBIX MpEACTaBIECHUM, 0e3 NMPUBJIECYEHUS aKCHOM cTepeoMeTpuu. DopMyibl 1iis
BBIYUCIICHUSI 00bEMOB YKa3aHHBIX Tell BBIBOAATCSA Ha ocHOBe mpuHuuna Kasanbepu, Gopmyisl
JUI BBIYMCIIEHUS IUIOINAAM MU OOKOBBIX MOBEPXHOCTEH IMJIMHApPA M KOHyca MOJy4aroTcs C
IOMOIIIBIO Pa3BEPTOK 3TUX TOBEPXHOCTEH, ¢opmyna miomanu chepsl npuBoguTcs 0e3
000CHOBaHHUs

00 akcuomax reomeTpun

becena 06 akcuomax reoMeTpuH.

OcnosHnas yenv — naTh 0osee rIyOOKOe MpeACTaBICHNUE O CUCTEME aKCHOM IUITAHUMETPUU U
aKCMOMaTHYECKOM METOJIE.

B nanHoili Teme pacckas3blBaeTCs O Pa3IMUHBIX CUCTEMaX aKCMOM IF€OMETPUH, B YACTHOCTU O
pa3MuHBIX clI0cO0ax BBEJCHMS MTOHATHUS PaBEHCTBA (UTYD.

IHoBTOpenue. Pemenue 3axaq
Ocnosnas yens. [10BTOpUTE, 3aKpenuTh U 000OIINUTE 3HAHUS 32 OCHOBHYIO IIKOJY.



TemaTrnyeckoe IaHMpPOBaAHUE

5 Kknacc
Conepxanne maTepuana KonnuectBo N3 Hux
4acoB KOHTPOJIbHBIE
paboThI
I'maBa 1. HatypanpHble uncina. 46 3
I'maBa 2. OOBIKHOBEHHBIC IPOOH. 34 2
I'naBa 3. ['eomerpuueckue Guryps 21 1
I'naBa 4. Jlecstuanbie Apoon 43 3
I'naBa 5. 'eomeTpuueckue Tena 10 1
I'naBa 6. BBeieHue B BEpOATHOCTD 4
IToBTOpEHNE 12 1
Uroro 170 11
6 KJy1acc
Conepxanne maTepuana KonnuectBo N3 Hux
4acoB KOHTPOJIBH
bIe pabOTHI
I'nasa 1. [lonoxxurenbHble U OTpULIATEIbHBIEC YHCIIA. 64 3
Koopaunarsl.
I'naBa 2. [Ipeobpa3zoBanne OYKBEHHBIX BBIPAKCHUN 37 1
I'naBa 3. JlenuMoCTh HaTypaibHBIX YHCEIN 34 3
I'maBa 4. MaTtemaTuka BOKpYT Hac 30
Hrorooe nmosropeHue 5 1
Htoro 170
7 Knacc
Coneprxanue marepuania KonuuectBo N3 Hux
4acoB KOHTPOJIbH
bIe PaOOTHI
BBoaHoe noBTopeHue S)
I'maBa 1. Marematudeckuil A3bIK. MaTeMaTnyeckass MOIEIb 12 1
I'naBa 2. Jluneiinas pyHkuus 15 1
['maBa 3. CucteMbl ABYX JTUHEHHBIX YPaBHEHUHN C ABYMsI 12 1
MIEPEMEHHBIMU
I'nmaBa 4. CterneHb ¢ HATYpaJIbHBIM MTOKA3aTEIEM B €€ CBOMCTBA 7 1
I'naBa 5. OgHounensl. Onepanuu HaJl OJHOUICHAMHU 8
['maBa 6. MHOTOWIEHBI. Apr(METHIECKUE OTIEPAITH HAJT 15 1
MHOTOUYJICHAMH
I'naBa 7. PaznoxeHne MHOTOWICHOB HA MHOXUTEIHN 20 1
I'maBa 8. DyHKIHA Y=X° 7 1
HroroBoe moBTopeHue 3 1
Htoro 102 8
8 KJyacc
Coneprxkanue marepuania KonuuectBo N3 Hux
4acoB KOHTPOJIbHBIE
paboThI
BBoHOe moBTOpEeHUE 3
I'maBa 1. Anre6pandeckue 1poou 21 2




I'maBa 2. @yHkuus Y = \/; . CBOICTBa KBaJpaTHOI'O KOPHS 18 1
k 18 2
I'naBa 3. KBagparuunas ¢yukius. Oynkuus Y = ;
I'maBa 4. KBagpaTHbie ypaBHCHHs 21 2
I'naBa 5. HepaBencrsa 15 1
HroroBoe moBTOopeHue 6 1
Htoro 102 9
9 knacc
Conepsxanue marepuania KonuuecTBo N3 Hux
4acoB KOHTPOJIbHBIE
paboThI
I'maBa 1. HepaBeHCcTBa 1 cCHCTEMBI HEPABEHCTB 16 2
I'naBa 2. CucteMbl ypaBHEHUM 15 2
I'naBa 3. YncioBble GyHKITUH 25 1
I'naBa 4. IIporpeccun 16 2
I'maBa 5. DnemMeHTb KOMOMHATOPUKH ,CTATUCTUKU M TEOPHH 12 1
BEPOSTHOCTEM
0O0600611aro1Iee TOBTOPCHHE 18 1
Htoro 102 9
['eomeTpus
7 Knacc
No Conepxanne maTepuana KommuecTBo N3 Hux
9acoB KOHTPOJIbHBIE
paboThI
1 HauanpHble reoMeTpruecKue CBEACHUS 12 1
2 TpeyronbHUKN 17 1
3 [TapannenpHbIe psSMbIS 13 1
4 CooTHo1IEHNS MEXy CTOPOHAMU U YIilaMu 20 1
TpEeYroJbHUKa
5) [ToBTOpeHue 6 1
Hroroast koHTpOIBHAS paboTa
Bcero 68 S)
8 KJacc
No Conepxanne maTepuana KonnuectBo N3 Hux
4acoB KOHTPOJIbHBIE
paboThI
1 | BBonHoe noBTOpEHUE 2
2 | YerpIpexyroabHUKH 12 1
3 |[Inomanp 12 1
4 |TlomoOHBIE TPEYTOIHHUKH 16 1
5 | OKpYXHOCTh 14 1
6 | Bekropsl 8 1
7 | IloBTOpenue 4 1
Hroroast koHTpOIBHAS paboTa
Bcero 68 6




9 kiacc

No Coneprxanue marepuania KonuuectBo N3 Hux
4acoB KOHTPOJIbHBIE
paboThI

1 | BBogHoe moBTOpeHUE. 2

2 | Meron koopauHat 14 1

3 |CooTHomIeHUST  MEXAYy CTOPOHAaMH W yIJIaMH 19 1
TpeyroiapbHuKa. CKalsIipHOE IPOU3BEICHNE BEKTOPOB

4 | JInuHa OKPY)KHOCTH | TUIOIIAIb Kpyra 11 1

5 | JIBmwxkenue 8 1

6 | HauanbHble CBEZCHUS U3 CTEPEOMETPUH 7

7 | IloBTOpeHue 7 1
Utoro 68 5)
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