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IInanupyemsie pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «I'eomerpusi»

Nzyuenune nmpeameTHoM obnactu "Marematrka 1 nHGOpMATHKA" TOJKHO 00€CTIeUnTh:

* OCO3HAHME 3HAYCHUS MATEMATUKH U WH()OPMATHUKU B TTIOBCETHEBHOM KM3HH YEIOBEKA;

* (dopmupoBaHHE TPEACTABICHUNH O COLMATIBHBIX, KYJIbTYPHBIX M HCTOPHYECKHUX
dakTopax CTaHOBJICHUS MaTEMAaTHUYECKON HAYKH,

* TOHUMaHHE POJIU UHPOPMAILIMOHHBIX POIECCOB B COBPEMEHHOM MHPE;

* (dopMmupoBaHHE TPEICTABICHUIA O MaTeMaTHKe KaK 4YacTH oOOIIedeIoBeuecKoi
KYJIbTYpPbl, YHHBEpPCaJIbHOM S3bIKE HAYKH, IIO3BOJISIONIEM ONKCHIBATh M HM3ydaTh peaJIbHbIE
MPOLIECCHI U SIBJICHUS.

B pesynbrare wu3yueHuss mnpenMeTHoud oOmactu "Marematnka W uH(oOpMaTuka'
oOyJaroriuecs: pa3BUBAIOT JIOTHUECKOE M MATEMATHUECKOE MBIIUICHUE, MTOJTy4aloT MPEACTABICHUE
0 MaTeMaTUYEeCKUX MOJIESIX; OBJAJACBAIOT MAaTEeMAaTUYECKUMU PACCYXACHUSIMH; y4daTcs
MPUMEHSATh MAaTEMATHUYECKUE 3HAHUS MPU PEIICHUH PA3JIMYHBIX 33/1a4 ¥ OLIEHUBATh MOJIyYCHHbIE
pe3yNbTaThl; OBIAJACBAIOT YMEHHUSMHU pEIIeHUs YYeOHBIX 3aJad; pa3BUBAIOT MaTEeMaTUYECKYIO
WHTYUIIMIO; TIOTYYa0T MPeACTaBIeHne 00 OCHOBHBIX MH(POPMAIIMOHHBIX MPOIIECCaX B PEaTbHBIX
CUTYaLUsX.

[IpenMeTHbie  pe3ynbTaThl HW3YYCHHsS] TNpEAMETHOM obOmactu "Martematuka ®
nH(popMaTuka" JOKHBI OTPaKATh:

Marematuka. Anrebpa. ['eomerpust. Uupopmaruka:

1) dopMupoBaHue TpeACTaBICHUH O MaTeMaTHKE Kak O MeEToJe [O3HaHUs
JEHCTBUTENILHOCTH, TIO3BOJISIIOLIEM OMUCHIBATh U U3y4aTh peabHbIEC MPOIECCHI U SBJICHUS:

OCO3HaHHUE POJIM MaTeMaTHKHU B pa3BUTHH Poccuu u mupa;

BO3MOXKHOCTh TPUBECTH MPUMEPHl M3 OTECYECTBEHHOM U BCEMHUPHOW HCTOPUHU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuUTHE YMEHMI paboTaTh ¢ y4eOHBIM MaTeMaTHUYECKUM TEKCTOM (aHAJIU3UpPOBATh,
U3BJIEKaTh HEOOXOMUMYI0 MH(OpPMAIMIO), TOYHO W TPAMOTHO BBIpaXKaTh CBOM MBICIU C
NPUMEHEHHEM MaTeMAaTHUYeCKOW TEPMHUHOJOTHH W CUMBOJIMKH, MPOBOAMUTH KIACCHU(PUKAIUY,
JIOTHYECKHe 000CHOBAaHMSI, TOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEP)KICHUM:

ONMEpUPOBAHME TOHATUSIMU: MHOXKECTBO, JJIEMEHT MHOXECTBa, MOJMHOXECTBO,
MPUHAJJIEKHOCTh, HAXOXJICHHUE IepeceyeHusl, OObEIUHEHUS IOJIMHOXKECTBA B MPOCTEHIINX
CUTYaIUSX;

pellIeHre CIOXKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha BCE apU(MeTHUUECKUE ACHCTBUS,

MPUMEHEHHE CToco0a MOMCKa PelIeHHs 3a/1aud, B KOTOPOM PACCYXKACHHE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO MJIM OT TPEOOBAHMS K YCIOBHUIO;

COCTABJICHHE IJIaHA PEIICHUs 3a7aud, BBIIECJICHUE JTANOB €€ PEIICHUs, HHTEePIpeTaIus
BBIUMCIUTENbHBIX PE3YJIbTATOB B 3a/1a4€, UCCIIEOBAHKE MTOJIYUEHHOTO PEeLICHUS 3aa4u;

HaxOXKJICHHE TPOLIEHTa OT 4YHuCla, 4YUCia [0 MPOLUEHTY OT HEro, HaXOXIACHUs
MPOLIEHTHOTO OTHOILIEHUS JBYX YHCEJ, HaXOXACHUS MPOLEHTHOIO CHUKEHHS WM MPOIIEHTHOTO
MOBBIIICHUS BEIMYNHBL

pellIeHre JIOTMYeCKUX 3a1ay;

3) pa3BuUTHE NPEACTABICHHN O YHUCIE M YHCIOBBIX CHCTEMaX OT HaTypajbHBIX 10
NEHCTBUTENBHBIX YHUCEN; OBJaJleHUE HABbIKAMU YCTHBIX, MHUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIUMCIICHU:

ONEpUpPOBAaHUE MOHATUSIMU: HATYpaJbHOE YHCIIO, IIeJI0€ YUCIO0, OOBIKHOBEHHAas! ApOOb,
JecSATHYHAs Ap0o0b, CMENIAHHOE YKCII0, PallMOHAILHOE YUCIIO, HPPAIIMOHAIIBHOE YUCIIO;

MCIOJIb30BaHNE CBOMCTBA YHCEN M 3aKOHOB apU(PMETUUYECKUX ONEpaluid ¢ YUCIAMU MPH
BBITIOJIHCHUH BBIYUCIICHUN;

WCIOJIb30BAaHKUE MTPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBITIOJIHEHUHN BBIYUCICHUN U
pelIeHnu 3a/1ay4;

BBITIOJTHEHUE OKPYTJICHUS YHCENl B COOTBETCTBUU C MTPABUIIAMU;

CpaBHEHUE YHCEIT,;



OLICHMBAaHME 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOTO LEI0r0 YHCIa;

4) oBnaJieHUe CUMBOJIBHBIM SI3BIKOM alTreOphl, MPHUEMaMU BBITIONHEHUS TOXKICCTBEHHBIX
npeoOpa3oBaHMi BBIPAKEHUH, PEIICHUS YPAaBHEHUH, CHCTEM YpaBHEHWW, HEPABEHCTB U CUCTEM
HEpaBEHCTB; YMEHHsS MOJEIUPOBATh peallbHbIe CUTYAllMM Ha fA3BbIKE aireOphl, MCCIEHAO0BAThH
MOCTPOCHHBIE MOJIEJIM C MCIOJIb30BAaHUEM arrmapaTa anreOpbl, HHTEPIPETUPOBATh MOTYYEHHBII
pe3yJbTar:

BBITIOJTHEHUE HECJIOXKHBIX MPeoO0pa3oBaHUN sl BBIYMCICHUS 3HAYEHUN YHCIOBBIX
BBIPQXECHUM, COJEp)KallMX CTENEHM C HaTypalbHBIM II0OKAa3aTelIeM, CTENEHU C LENbIM
OTpHUILATENIbHBIM ITOKA3aTeNeM;

BBHITIOJTHEHUE HECIIOKHBIX MpeoOpa3oBaHUil ENbIX, TPOOHO PAIMOHATBHBIX BBIPAKCHHMA
U BBIPa)KEHUH C KBaJPAaTHBIMH KOPHSIMH; PacKpbIBaTh CKOOKHU, MPUBOAUTH MOJAOOHBIE CllaraeMeble,
UCIIO0JIb30BaTh (POPMYIIBI COKPALICHHOTO YMHOXKEHUS;

pelieHre JUHEHHBIX U KBapaTHBIX YPaBHEHUM 1 HEPABEHCTB, YPAaBHEHUN U HEPABEHCTB,
CBOJSAIIUXCS K JTUHEHHBIM WM KBaJpAaTHBIM, CHCTEM YpPaBHEHHH M HEPAaBEHCTB, M300paKeHUE
pELLICeHUI HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSAMOI;

5) oBnazeHue CUCTEMON (YHKUIMOHAJIBHBIX MOHATUH, Pa3BUTHE YMEHHUS HCIOJIb30BATh
byHKIIMOHAIBHO-TpadUYecKue MPeICTaBICHUS 7Sl PEIIEHUs Pa3IMuHbIX MaTeMaTHUYECKUX 3a/1ad,
JUTS1 OTIMCAHUS M aHAJIM3a PEATTbHBIX 3aBUCUMOCTEH:

OTlpe/ieNIeHUE TMOJOXKEHUSI TOYKH IO €€ KOOpAWHATaM, KOOPIMWHAThl TOYKH IO €€
II0JIO’KEHHUIO Ha TUIOCKOCTH;

HaxoXXJieHne 1o rpaduKy 3HaUYeHUH (YHKIMU, 00JACTH ONpeaesieHUs, MHOXECTBa
3HaYeHUH, HyleW (DYHKIUHU, MPOMEKYTKOB 3HAKOIMOCTOSHCTBA, MPOMEXKYTKOB BO3pAcTaHUS U
yOBIBaHMS, HAMOOJBIIIETO 1 HAUMEHBIIIET0 3HAYCHHS (PYHKITUH;

nocTpoeHue rpaduka JMHEHHON U KBaJpaTUIHON ()YyHKIIMA;

orepupoBaHue Ha 0a30BOM YPOBHE MOHSTHUSIMH: MOCJIEOBATEIbHOCTD, apu(MeTHuiecKas
IIporpeccusi, FeOMEeTpUIECcKas POrPeCCHs;

WCIIOIb30BaHUE CBOWCTB JMHEHHON W KBaJpaTUYHOW (YHKIIMA W MX TpadUKOB IPH
peIIeHUH 33124 U3 APYIHX YUeOHBIX MPEIMETOB;

6) OBIaJEeHUE TEOMETPUYECKUM SI3BIKOM; Pa3BUTHE YMEHHUS HCIIONb30BaTh €ro s
ONMCAHUSA TNPEIMETOB OKPYKAIOLIET0 MHpa; pa3BUTHE IPOCTPAHCTBEHHBIX IIPEICTABIICHUH,
M300pa3uTeIbHBIX YMEHUHN, HABBIKOB TEOMETPUUYECKUX MTOCTPOSHUI:

OTIEpUPOBAHUE TOHATUSAMHU: (UTYpa, TOYKA, OTPE30K, MpsMas, JIyd, JIOMaHas, YTroJI,
MHOTOYTOJIbHUK, TPEYTOJbHUK M YETHIPEXYrOJbHUK, MPSAMOYTOJIbHUK U KBaJApaT, OKPY>KHOCTb U
KpYT, IPSIMOYTOJIbHBIN Mapaiesienunes, Ky0, map; n300pakeHre U3y4aeMbIX QUTYp OT PYKH H C
MOMOMUIBIO JTMHEUKH U HUPKYJIS;

BBITNIOJTHEHUE U3MEPEHUS UIMH, PACCTOSIHUM, BEIMUUH YIJIOB C IIOMOILBIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JJIUH U YTJIOB;

7) dopmMupoBaHUE CHUCTEMATHUYECKUX 3HAHUWA O IUIOCKUX (UTypax W HUX CBOHCTBAX,
MPEJICTABICHUM O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE YMEHUH MOJEIHPOBAHUS
pEIbHBIX CHUTyallUd Ha $3bIKE T'€OMETPHM, HCCIEIOBAaHUS IIOCTPOEHHOM MOJENn ¢
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATHM W TeopeMm, ammapara aiureOpbl, peleHus
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4:

orepupoBaHue Ha 0a30BOM YPOBHE MOHSTHSIMH: PAaBEHCTBO (QUTYp, MapauIeIbHOCTh U
NEePHEHAUKYISIPHOCTD MPSAMBIX, YTIIbI MEXKY IPSIMBIMU, MIEPIICHIUKYIISP, HAKJIOHHAS, IPOEKIIHS;

MIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPUH;

orepupoBaHue Ha 6a30BOM YpOBHE MOHATUSAMH: BEKTOP, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpA Ha YMCII0, KOOPAMHATHI Ha IIIOCKOCTH;

pelleHre 3a7ad Ha HaxOoXKICHHE TE€OMETPUYECKUX BEIMUYMH (IJIMHA U PaCCTOSHUE,
BEJIMYMHA yTJIa, TJIOIIA Ib) IO 00pa3iiaM Wik alropuTMam;

8) oBiageHHE MPOCTEUIIMMHU CIIOCO0aMM MPEJCTABICHUS M aHaIM3a CTAaTHCTUYECKUX
TaHHBIX; (POpPMHUpPOBAHUE MPEICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHUpPE
U O pa3IMyHBIX CIOCO0aX WX H3YyYEHHs, O MPOCTEUIIMX BEPOSTHOCTHBIX MOJETSAX; Pa3BUTHE



YMEHHMI H3BJIeKaTh MH(POpPMAIMIO, MPEACTABIECHHYIO B TalnHIaX, Ha auarpammax, rpadukax,
ONHKCBHIBATh W AHAIM3UPOBATh MAaCCHBBI YMCJOBBIX JAHHBIX C TIOMOIIBIO TOJXOMSLINX
CTaTUCTUYECKUX  XapaKTEPUCTUK, HCMOJb30BaTh IOHMMAHHUE BEPOSITHOCTHBIX  CBOMCTB
OKPY’KaIOIIMX SBJICHUN IIPU IPUHATUU PEILICHUN:

dbopMUpOBaHHE TPEICTABICHUS O CTATUCTUYECKHX XapaKTepUCTUKAX, BEPOSTHOCTU
CIIy4aifHOTO COOBITHS,

pelieHre TpoCcTeHnX KOMOMHATOPHBIX 3a/1a4;

OIpeJIeIEHUEe OCHOBHBIX CTATHCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHUE U BBIUMCIICHUE BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITyYasiX;

HINYME TMPEACTABICHUS O POJIM MPAKTUYECKH JIOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHIA, O POJIU 3aKOHA OOJIBIIIUX YUCENl B MACCOBBIX SBJICHUSX;

YMEHHE CpaBHUBAaTh OCHOBHBIE CTaTUCTUYECKUE XapaKTEPUCTUKH, TOITYYCHHBIE B
Ipolecce pelieHns MPUKIaIHOMN 3a1auu, U3yYeHHs pealbHOrO SBJICHUS;

9) pazBuTHE YMEHHMH MNPUMEHATh H3YUYCHHBIC MOHATHUS, PE3YAbTAThl, METOIBI IS
pelIeHns 3a/1a4y MPaKTUYECKOTo XapakTepa W 3aJad U3 CMEXHBIX AUCLUUIUIMH C UCIIOJIb30BAHUEM
Opu HEOOXOJUMOCTH CIPAaBOYHBIX MAaTEepHalioB, KOMIIBIOTEPA, TIIOJIb30BAaThCS OLIEHKOH U
MPUKUAKON MPU MPAKTUYECKUX pacueTax:

pacro3HaBaHHE BEPHBIX M HEBEPHBIX BHICKA3bIBAaHHIA;

OLICHUBAHHE PE3yJIbTATOB BHIYMCICHUH MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

BBITOJIHEHUE CPABHEHUS YUCEI B pEAJIbHBIX CUTYaLUsX;

MCIOJIb30BaHNE YUCIIOBBIX BBIPQXXCHUN MpPU PEHICHUHM MPAKTHUUECKUX 3a]ad U 3a/1ay u3
JpYrux y4eOHBIX MPEAMETOB;

pelIeHre TPaKTHYECKUX 3a7a4 C MPUMEHEHUEM MPOCTEUIITNX CBOMCTB GUTYp;

BBITOJIHEHUE MPOCTEHIINX MMOCTPOSHUH U M3MEPEHUH Ha MECTHOCTH, HEOOXOAMMBIX B
pEATbHOM )KU3HU;

10) dopmupoBanre MHGOPMAITMOHHONW M AITOPUTMUYECKOH KyJIbTYpHI; (POPMHpPOBAHUE
MPEACTABICHUSI O KOMIIBIOTEpE KaK YHHBEPCAIBHOM YCTPOWCTBE 00pabOTKH HHGOpMAIINH;
pa3BUTHE OCHOBHBIX HaBBIKOB M YMEHHI MCIIOJIH30BAHUS KOMITBIOTEPHBIX YCTPOMCTB;

11) dpopmupoBanue npeacTaBiIeHUs] 00 OCHOBHBIX M3y4aeMbIX MOHATHIX: HHGOpMAIHS,
QITOPUTM, MOJIETIb - U UX CBOMCTBAX;

12) pa3BuTHE aITOPUTMHUYECKOTO MBIIIUICHHS, HEOOX0AMMOro il mpodeccuoHambHOM
NeSITeIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHHM COCTaBUTh M 3aIMCaTh AITOPUTM IS
KOHKPETHOTO HCHOJHUTENSA; (HOpMHUpOBaHHE 3HAHMM 00 aIrOpUTMUYECKUX KOHCTPYKLHUSAX,
JIOTMYECKUX 3HAYCHUSAX M ONepalusx; 3HAKOMCTBO C OJHUM M3 S3bIKOB MPOrPAaMMHPOBAHUS U
OCHOBHBIMH QJITOPUTMHUYECKUMH CTPYKTYpPaMH - JIMHEHHOM, YCIOBHON U IIUKJINYECKOM;

13) ¢popmupoBanue ymMeHul (popMaTu3ally U CTPYKTYPHPOBAHUS HH(POPMAIIUH, YMEHUS
BbIOHpATh CIIOCOO MPEACTABIEHUS TaHHBIX B COOTBETCTBUU C IOCTABJICHHOM 3a1ayeil - Ta0nuIlbl,
CXeMBI, Tpa(uKH, AUArpaMMbl, C HCIOJIH30BAHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEICTB
00pabOTKHN JaHHBIX;

14) dopmupoBaHuE HABBIKOB W YMEHHUH O€30MacHOTO U LEIecO0Opa3HOrO MOBEACHUS
npu paboTe ¢ KOMIBIOTEPHBIMH IporpamMmamMu U B MHTepHere, ymeHus coOO0JI0aTh HOPMBI
UH(POPMALIMOHHOM STHKH U TpaBa.

I'eomerpuueckne Gpurypnbl

o OnepupoBath Ha 6a30BOM YpOBHE MOHATUSIMU F€OMETPUUECKUX PUTYD;

o U3BJIEKaThb HH(MOPMALIMIO O TEeOMEeTpUYecKux (urypax, MpencTaBICHHYIO Ha
YepTekax B SBHOM BH/JIC;

o OPUMEHATHh JUIA PEUIeHUs 3a7ad TreoMeTpudeckue (akThl, €CIM YCIOBHS UX
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopMme;

o pemaTh 3aJaud Ha HaXOXKACHHWE TCOMETPUYECKHUX BEIMYMH IO o0pas3laM WU

aIroOpuTMaM.



B noBceaHeBHOM KM3HH U NIPH U3YYCHUH APYTHX NPEAMETOB:
o UCIOJIb30BaTh CBOICTBA I€OMETPUYECKUX (UIyp Ul pEIIeHUs TUIOBBIX 3a7ad,
BO3HUKAIOIIKX B CUTYalUsAX TOBCEAHEBHOM KU3HH, 3a/1a4 IPAKTUYECKOTO COACPKAHMS.
OTtHoweHnst
o OmnepupoBaTb Ha 6a30BOM YpPOBHE MOHATHSIMH: PABEHCTBO (PUTYp, paBHBIE (DUTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MapajUICIbHOCTh MPSIMBIX, NEPHEHAUKYISAPHOCTh MPSMBIX, YIJIbI
MEXY NPSMBIMH, IEPIEHANUKYIISP, HAKJIOHHAS, IPOEKLUS.
B noBceaHeBHOM KM3HH U NIPH U3YYCHUH APYTHX NPEAMETOB:
o MCIIOJIb30BaTh OTHOILIEHUS Ul PEIICHUS MPOCTEHINMX 3alad, BO3HUKAIOIIUX B
pEaTbHOM )KU3HH.
H3mepenus v BbIYMCICHUSA
o BbBIMONHAT, W3MEpPEHHME [UIMH, PACCTOSHMM, BEIMYMH YIVIOB, C IOMOULIBIO
MHCTPYMEHTOB Il U3MEPEHUH IJINH U YIJIOB;
o OpUMEHATh (HOPMyYIIBI TIEpUMETpa, TUIOMAAN U 00bEMA, IJIOUIAIU TOBEPXHOCTH
OTJIENbHBIX MHOIOI'PAaHHUKOB IIPH BBIYHACICHUSX, KOTJ1a BCE JTAHHBIE UMEIOTCA B YCIIOBUH;
o npuMeHATh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHUE COOTHOUIEHHUS IS
BBIYMCIICHHUS JUIUH, PACCTOSHMM, IIOIIAEH B IPOCTEUIINX CIydasx.
B noBceaHeBHOM KM3HH U NIPH U3YYCHUH APYTHX NPEAMETOB:
o BBIUNCIIATh PAaCCTOSHHMS HAa MECTHOCTHM B CTaHNAPTHBIX CHUTyalMsX, IUIOIIATU B
IPOCTENIINX CIy4asX, IPUMEHATh (GOPMYIIbI B IPOCTEHIINX CUTYyallUAX B IOBCETHEBHOMN KHU3HH.
I'eomeTpuuyeckue NoCcTpoeHus
o N3006paxaTh TUNOBbIE IUIOCKHE (GUTYpHl U (UTYpPHI B MPOCTPAHCTBE OT PYKU H C
IIOMOUIBbI0 HHCTPYMEHTOB.
B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTHX NPeAMETOB:
® BBINOJHATH NMPOCTEHIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B pEabHOM
KU3HH.
I'eomeTpnyeckne npeodpa3oBaHus
e Ctpouts Gpurypy, CHAMMETPHUYHYIO JaHHOU (PUType OTHOCUTENBHO OCH U TOUKH.
B noBceHeBHOM KU3HH M NIPH U3YYECHHHU APYTHX NPEIMETOB:
® Ppacro3HaBaTh JIBUKEHHE OOBEKTOB B OKPYXKAIOIEM MUPE;
® pacrno3HaBaThb CHMMETPUYHBIE (PUTYPBI B OKPYKAIOLEM MUDE.
BekTopbl M1 KOOPAUHATHI HA IJIOCKOCTH
e OmepupoBarh Ha 0a30BOM YypOBHE TMOHATUSMH BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOPA HA YNCII0,KOOPAUHATHI Ha INIOCKOCTH;
e OmpenenaTh NpUOMMKEHHO KOOPJAMHATBI TOYKM IO €€ H300paKEeHUI0 Ha
KOOPAWHATHOM IJIOCKOCTH.
B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTHX NPeAMETOB:
® JCIOJb30BaTh BEKTOPbHI JUIsl pEIICHHs MPOCTEHIIMX 3a7ad Ha OIpPEIEIICHUE
CKOPOCTH OTHOCHUTEIBHOTO JBUKCHHUS.
Hcropus MaTeMaTHKHU
e OmnwuceiBaTh OTAEIbHBIE BBIAAIOIINECS PE3YJILTATHI, MOIYYEHHBIE B XOJI€ PA3BUTHUS
MaTEMaTHKHU KaK HAayKH;
® 3HaTh MPUMEPbl MAaTEMATHYECKUX OTKPBITMA M HMX aBTOPOB, B CBA3U C
OTEUYECTBEHHOU U BCEMUPHOU UCTOPUEH;
® [IOHMMAaTh POJIb MATEMATUKHU B pa3BuTuu Poccun.
Metoabl MATEMATHKH
e BriOupars noaxoIAmMi H3Y4EHHBIH METOJ AN PELIEHUHM H3YYEHHBIX THIIOB
MaTeMaTUYECKUX 3ajay;
e IlpuBoguTh mNpuUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B  OKpy’Karouen
JNENCTBUTENBHOCTH U IPOU3BEIEHUAX HCKYCCTBA.



Buinycknux  nonyuum 6o3moorcnocms  Hayyumvca 6 7-9 kKnaccax O0ns  obecneueHus
B03MOIHCHOCIU YCNEWHO20 NPOOOINHCEH U 00PA3068aHUsL HA OA3080M U YenyOIEHHOM YPOBHSX.
I'eomerpuueckne purypbl
o  Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX PUSYD;
®  u361eKamb,  UHMEPNPEemuposams U  npeobpaszoevieamv — UHGOpMAYUO O
2eomempudeckux pueypax, npeocmasieHHyI0 Had Yepmencax,
®  npumeHAmMb 2eomempuyeckue Qakmel Ol peuleHus 3aday, 6 MmMOM Hucie,
npeononazarujux HeCKOJIbKO Wa208 peulenus,;
*  gopmyruposeamv 6 NPOCMEUUUX CTYYAAX CEOUCMEA U NPUSHAKU ueyp;
®  00KA3bIBANb 2e0MEMPUUECKUE YMBEPIHCOCHUSL,
® gnademv CMAHOAPMHOU Klaccugukayueri NIOCKUX guayp (mpeyeoibHUKos u
Yemuvlpéxy20/IbHUKOB).
B noBceHeBHOI KM3HHU U NPH U3YYEHUH IPYTUX MPeAMETOB:
®  UCNONL306AMb  CEOUCMBA  2eoMempuyecKux ueyp 0  peweHus 3a0au
APAKMU4ecKoeo xapakxmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHOmIEeHNS
e Onepuposamv NOHAMUAMU: pABEeHCME0 @ueyp, paeuvie Gueypsl, pPaABeHCME0
MpeyeoNbHUKOS, NAPANIENIbHOCIb  NPAMbIX, NEPHEeHOUKYIAPHOCb  NPAMbIX, Velbl MeHcoy
NPAMbIMU, NEPREHOUKYIIAD, HAKIOHHASA, NPOeKYUst, no0ooue guzyp, nodobnsie gueypvl, n0O0OHbLLE
MpeyeoNbHUKU,
®  npumenamv meopemy Paneca u meopemy 0 HPONOPYUOHANLHLIX OMPEIKAX NpU
peuieHuu 3a0a4,
®  Xapakmepuzoeamv 63AUMHOE DACHOONCEHUEe NPSAMOU U OKPYICHOCMU, O08)YX
OKpYIHCHOCTEU.
B noBceaHeBHOI KM3HM U NPH U3YyYeHUH APYTUX NPeAMETOB!
®  UCNONIBL3068aMb OMHOWEHUS Ol peuleHUs 340a4, B03HUKAIOWUX 8 PeaNbHOU JHCUSHU.
N3mepeHus u BbIYMCIEHUS
e Onepuposams npedcmasienusmu 0 OauHe, HAOWAOU, 00bEME KAK BeNUYUHAMU.
Ipumenamo meopemy Ilugazopa, opmyner nrowaou, obvéma npu peuwieHuu MHOLOULALOBBIX
3a0au, 8 KOMoOpvIX He 8ce OaHHble NPEOCMABIeHbl A6HO, a MPeOYIOmM 8bIYUCIEHUL, ONePUPO8ams
boiee WUPOKUM KOIULECBOM (hOPMYIL ONUHDBL, NAOWAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti guayp (OKpyscHOCmell U MHO20V20IbHUKO8) BbIMUCIAMb PACCMOAHUL  MeNCOY
Queypamu, npumeHamv mpucoHomMempuyeckue Gopmynvl ONsl GbIYUCIEHUL 8 00/1ee CLONCHBIX
CYUAsAx, NPOBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCIU U PABHOCOCABIEHHOCIU,
®  1POBOOUMb NPOCMblE BLIYUCTIEHU HA 00BEMHBIX MENaX;
*  gopmyruposeamsv 3a0a4u HA BbIYUCTIEHUE ONUH, NIOWAOeU U 00BEMO8 U peuamy Ux.
B noBceHeBHOI KM3HHU U NPH U3YYEHUH APYTUX MPeIMETOB:
®  1POBOOUMD BLIYUCTIEHUS HA MECIHOCIU,
®  npuMeHAmMb DOpPMYIbL NPU BLIYUCIEHUAX 8 CMENCHBIX YUeOHbIX NpeoMemax, 6
OKpYcaroujeli 0eucmeumenbHOCmu.
I'eomeTpuuyeckue NoCTpoeHus
Hzo06pasxcame ceomempuyeckue puaypvl no meKcmo8oMy U CUMBOIbHOMY ONUCAHUIO,
®  C80000HO ONEpPUPOBaAMb YePMENCHLIMU UHCTNPYMEHMAMU 8 HECIONHCHBIX CTLYUAsX,
®  GLINONHAMb NOCMPOEHUS MPEY20IbHUKOS, NPUMEHAMb OMmOelbHble Memoobl
ROCMPOeHUll YUPKYIeM U TUHEUKOU U NPo8ooums npocmeliuiue Uccied08aHus Yucia peueHull;
®  u300padxcamv munosvie NIOCKUe @ueypbl U 00beMHble meid C NOMOWbIO
npocmeuux KOMNbIOMePHLIX UHCIPYMEHMOS.
B noBceHeBHOI KM3HHU U NPH U3YyYEHUH APYTUX MPeAMETOB:
®  GLINOAHAMb NpOCMeluue NOCMPOeHUs HA MECMHOCMU, He0OX00UMble 8 PeanlbHOU
HCUSHU,
®  OyeHUBAMb PA3MeEPbl PeaNbHbIX 00BEKMO8 OKPYHCAIOUe20 MUpa.



IIpeoOpa3zoBanus
o  Onepuposamv nouamuem OBUNCEHUS U NPeoOPA308anuss nooodus, 61a0emb
npuémamu  nocmpoeruss ueyp ¢ UCNOIb308AHUEM OBUICEHULl U Npeodpa3osanull noooodus,
APUMEHAMb NOJYYEeHHble 3HAHUSA U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedanlbHblX
CUMYayUsx OKpyscaouje2o mupa,
e cmpoumb Gueypy, nN000OHYIO OAHHOU, NOAB308AMbC CEOUCMBAMU NOO0OUsL OIS
000CcHO8aHUs c80lCME uyp,
®  NpUMEHAmMb CBOUCMEA OBUICEHUNl O]l NPOBedeHUss NPoCmetuux 000CHO8AHUL
ceoticme ghuzyp.
B noBceHeBHOI KM3HHU U NPH U3YYEHUH APYTUX MPeAMETOB:
®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb No00Oue 01 NOCMPOeHUutl U
BbIYUCTICHULL.
BekTOopbl M KOOPAUHATHI HA TJIOCKOCTH
e Onepuposamb NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb BEKMOPO8, Npou3eeodeHue
BEKMOPA HA YUCILO, Y20l MeNHCOY BEKMOPAMU, CKANAPHOE NPOU3BEOeHUe eKMOpPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;
®  GLINOAHAMb OelCmEUs. HA0 BeKMOPAMU (CNOJCEHUe, BblUUmMAaHUue, YMHONCEeHUe Ha
YUCTO0), BLIYUCTAMb CKATAPHOE NPOU3BEOeHUe, ONpedeisimb 8 NPOCMENUUX CLYYasx Y20l Melcoy
8EKMOPAMU, BbINOIHAMY PA3NIONCEHUE BEKMOpPA HA COCMAGIAIOWUe, NPUMEHAMb HOLYYEHHbLE
3HAHUA 8 (uU3UKe, NOAL308AMbCA (POPMYIOU BbIYUCICHUS PACCIOSHUS MeHCOY MOYKAMU NO
U38ECMHbBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUS (hucyp 01a peuleHus 3a0ay;
®  NPUMEHAMb BeKMOpPbL U KOOPOUHAMbL ONisl PEULeHUsl 2e0OMemPUdecKux 3a0ay Ha
gbluUCTIeHUe ONUH, V2l08.
B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:
®  UCNONBL306AMb NOHAMUS BEKMOPO8 U KOOPOUHAM 05l peulenus 3a0ad no usuxe,
eeozpaguu u Opyaum yueOHvim npeomeman.
HcTropust MaTeMaTUKHU
*  Xapaxmepuzosams 6K1A0 8blOAIOWUXCI MAMEMAMUKO8 8 PA38UmMue Mamemamuxu
U UHBIX HAYYHLIX 0Oaacmell,
NOHUMAMb poib Mamemamuky 6 pazeumuu Poccuu.
MeToabl MATEMATHKH
o Ucnonv3ys usyueHHvle Memoovl, NHPOBOOUMb OO0KA3AMENbCMEO, BbINOJHAMb
onpogepoicerue;
®  GbIOUPAMD U3YUEHHBLE MEMOObl U UX KOMOUHAYUY OISl peuleHuss MamemMamuyeckux
3a0au;
®  UCNONB308AMb MamemMamuyecKue 3HAHUA ONA ONUCAHUA 3AKOHOMepHOCmel 6
OKpYyJHcaroujell OelucmeumenbHOCmuY U NPOU38e0eHUX UCKYCCMEA,
® NpuUMeHAmb  npocmeliuiue  NPOSPAMMHbIE — CpeOcmeéd U NeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbl NPU PeUleHUU MamemMamuideckux 3a0ay.

Conepxanue y4eOHOro nmpeamera
I'eomeTpusi
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HavajbHbIe reoMeTpHYecKHe CBeeHH

Hauanbuble monsTtus ranumerpuu. ['eomerpuueckue ¢urypsl. IloHstue o paBeHCTBe
¢buryp. Otpe3ok. PaBeHCTBO oTpe3koB. JlinHA OTpe3Ka M €€ CBOWMCTBA. YToJ. PaBeHCTBO yriioB.
Bennuuna yrma u ee cBoiictBa. CMEXHbIE W BEPTUKAJIbHBIE YIVIBI M MX CBOMCTBA.
[IepieHIUKYIApHBIE MIPSIMBIE.

OcHOBHasi 1eb — CUCTEMATH3UPOBATh 3HAHUS ydaluxcs 00 OCHOBHBIX CBOMCTBaX
IPOCTENUIINX T€OMETPUUYECKUX (PUTyp, BBECTH IOHATHE PABEHCTBA (PUTYD.



OcHoBHOE BHMMaHHE B y4yeOHOM MaTepuayie ITOW TeMbl YZAENseTcs JABYM acleKTaMm:
NOHATUIO PAaBEHCTBA T€OMETPHUECKUX (UTyp (OTPE3KOB W YIJIOB) M CBOMCTBaM H3MEpEHUS
OTPE3KOB U YIJIOB, YTO HAXOAMUT CBOE OTPAKEHUE B 33JaHHON CUCTEME YIPaKHEHHI.

N3ydyeHne naHHONW TeEMBl [OJDKHO TaKK€ pellaTh 3a4ady BBEJIEHUS TEPMUHOJIOTHH,
Pa3BUTHSI HABBIKOB M300pa)KEHUS IUIAHUMETPUYECKUX (DUTYp M MPOCTEHIINX TeOMETPHUYECKHX
KOH(UTYpaluii, CBSA3aHHBIX C YCIOBHSAMH pellaeMbIX 3aaad. PemieHue 3agad JaHHOW TEMBI
CJIeIyeT MCIONb30BaTh JJISl MOCTETIEHHOTO (DOPMUPOBAHMS Y YYALIUXCS HABBIKOB NMPUMEHEHUS
CBOWCTB reOMETPUYECKUX (PUTYp KaK OTMOPHI IPU PEIICHUH 33jau, NEPBOHAYAIBHO IPOTroBapuUBas
UX B XO0JI€ PEeLICHUS YCTHBIX 3a/a4.

TpeyrojibHukun

TpeyronbHuk. Ilpu3Haku paBeHCTBAa TPEYroJILHUKOB. lleprneHauKymssp K IpsMOM.
Menuansl, OMCCEKTPUCHI M BBICOTBI TpPEYroJbHUKA. PaBHOOEOPEHHBIH TPEYroJNbHUK M €ro
cBoiicTBa. OCHOBHBIE 33JJa4l HA IOCTPOEHHUE C IIOMOILBIO LUPKYJIS U JINHEHKH.

OcHoBHas 1eab — CcHOPMHPOBATH yMEHHUE JIOKa3blBaTh PABEHCTBO  JIaHHBIX
TPEYroJbHUKOB, ONMUPAsiCh HA U3YUYEHHBIC MPU3HAKU; OTPAOOTATh HABBIKM PEILICHHS MPOCTEHIINX
3aJ]a4 Ha IOCTPOEHHUE C MIOMOIIBIO IUPKYJISA U JIMHEHUKH.

[Tpu u3y4eHUn TeMBbI CIe1yeT OCHOBHOE BHUMAHUE YIEIUTh (POPMUPOBAHUIO Y yUAIIUXCS
YMEHMsI JIOKa3blBaTb PABEHCTBO TPEYrOJBHHUKOB, T. €. BBIIENATb PAaBEHCTBO TPEX
COOTBETCTBYIOIIUX 3JEMEHTOB JAHHBIX TPEYrOJIBHUKOB W Ji€JaThb CCBUIKM Ha W3Y4YCHHBIE
npu3Hakd. Ha HavanbHOM »dTane M3y4eHUs TEMbl I10JIE3HO OOJbllle BHUMAHUS YIEIATh
UCIIOJIB30BAHUIO CPEICTB HAIVISIAHOCTH, PEILICHMIO 3314 110 TOTOBBIM YEPTEkKaAM.

IMapaJtejbHbIE TPAMbBIE

[Ipu3Haky mnapaIeNbHOCTH MpPSAMBIX. AKcHOMa MapajieNbHbIX MNpsMbIX. CBolicTBa
NapaJUICIIbHBIX TPSAMBIX.

OcHOBHasl LieJIb — J1aTh CUCTEMAaTUYECKUE CBEJIEHUS O MapajlIeIbHOCTH MPSIMBIX; BBECTH
aKCHOMY IIapAJUIEIIBbHBIX IPSIMBIX.

3HaHMs IPU3HAKOB NApaUIEIbHOCTH MPSAMBIX, CBOICTB YIJIOB MPU MapalIeNIbHbIX MPSMBIX
U CEeKylIeH HaxXOIAT IIMPOKOE IPHMEHEHUE B JAIbHEHUIIEM Kypce IN€OMETPUHU INPU H3Yy4EHUHU
YeThIPEXyTroJIbHUKOB, 1101001 TPEYrOJIHLHUKOB, a TAKXKE B Kypce crepeomeTpun. OTCIoaa cienyeT
HEOOXOAUMOCTh  yIENUTh 3HAUYUTEIbHOE BHMMaHUE (OPMHPOBAHUIO YMEHHMH [1OKa3bIBaTh
NapajuIeIbHOCTh MPSIMBIX C MCIOJb30BAaHUEM COOTBETCTBYIOLIMX NPHU3HAKOB, HAXOAUTH PaBHbIE
YTJIBI IIPU MapajuIeIbHBIX NPSMBIX U CEKYILEH.

CooTHOIIEHUsI MeK1Y CTOPOHAMH M YIJIAMH TPeyroJbHUKA

Cymma yrioB TpeyrosbHuKa. COOTHOIIEHHS MEXIy CTOPOHAMH M yIJIaMH TPEYrOJIbHUKA.
HepasenctBo TpeyronbHuka. HekoTopeie CBOMCTBA MPSIMOYIOJIBHBIX TPEYroJbHUKOB. [Ipu3Haku
paBeHCTBA IPSAMOYIOJBHBIX TPEYrOJbHUKOB. PaccrosHme OoT TO4km 10 mnpsmou. PaccrosHue
MEXy MapajyIebHBIMU NPSAMBIMU. 3a1a4 Ha IOCTPOCHHUE.

OcHOBHas Leab — PaCIIMPUTh 3HAHUS YYaIlUXCs O TPEYTrOJIbHUKAX.

B nanHOl TeMe paccMaTpUBaeTCs OJHA U3 BAXKHEUILNX TEOPEM Kypca — TeopeMa O CYMMeE
YIJIOB TPEYTrOIbHUKA, B KOTOPOH BIEpBbIE (POPMYJIUPYETCsl HEOUeBUIHBIA (akT. Teopema 1mo3Bo-
JS€T IOJNY4YUTh Ba)KHBIE CIIEJCTBUS — CBOMCTBO BHEILIHErO YIUVIA TPEYrOJBHHMKA, HEKOTOPBIE
CBOMCTBA U MPU3HAKU IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

IIpn BBeneHUM TOHATHS PACCTOSHUS MEXIY MapauIeIbHBIMU NPSMBIMH y Yy4alUXcs
(GopmupyeTcsi IpeACTaBICHUE O NapajlIebHBIX NPAMBIX KaK PaBHOOTCTOSIIUX JPYr OT JApyra
(Touka, MBMOKYILASCS MO OJHOW M3 MapajlIeNIbHBIX MPSIMBIX, BCE BPEMsI HAXOAUTCS HA OJHOM H
TOM € PACCTOSHHH OT JPYrol MpsiMOi), 4TO OyAEeT HMCIOJIb30BAaThCA B JajbHEUIEM Kypce
TEOMETPUHU U NIPU U3YYCHUU CTEPEOMETPUMU.

[Ipu pemenun 3amay Ha moctpoeHue B VII kitacce pexkOMEHIyeTcsl OrpaHUYUBATHCS
TOJIbKO BBIIIOJTHEHUEM IIOCTPOCHUS MCKOMOH (Uryphl HUPKYJIEM W JHMHEHKOH. B oTmenbHbIX
CIIy4assX MO>KHO IIPOBOAMTH YCTHO aHAJIM3 U JOKA3aTEIbCTBO, & HIEMEHTHI MCCIEAOBAHUA MOTYT
IIPUCYTCTBOBATH JIMIIB TOT'/1d, KOI'Id 3TO OTOBOPEHO YCIOBUEM 3a/1aUU.



IToBTOpenue. Pemmenue 3axay.

Cuctematuzanusi U 00O0OIIEHHE MOJYYCHHbIX 3HAHMHA 3a KypC T'€OMETpUH 7 Kiacca,
perieHue 3a1a4 Mo BCEM TeMaM, MIPUMEHEHHUE M3YYCHHBIX CBOMCTB B KOMIUICKCE MPU PEIICHUH
3a7ad.
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YeTbIpexyroJabHUKH

MHOroyronbHMK, BBIMYKJIBIM MHOTOYTOJIBHHMK, YEThIpeXyrojabHUK. Ilapamnenmorpamm, ero
cBoiicTBa M mpu3Haku. Tpanemnus. IIpsmoyronbHuk, pom0, KBaapaT, ux cBoiictBa. OceBas u
LIEHTpaJbHasi CAMMETPHH.

Llens: w3yunTh Hambolee BaXKHbIE BHIBI YETHIPEXYTOJbHUKOB —  IapajiesorpaMM,
pSMOYTOJIbHUK, poMO, KBaJapaT, TpaIeluio; 1aTh NpeacTaBieHue o purypax, o0ragaromumx oce-
BOW WJIM LICHTPAJIbHON CUMMETpPHEH.

I[OKaSaTeJIBCTBa OOJIBIIIMHCTBA TCOpEM HaHHOﬁ TCMbI U PCHICHUA MHOTHX 3aJa4 IMPOBOIATCA C
IMOMOIIIBIO IMPHU3HAKOB PAaBCHCTBA TPCYIrOJIbHHKOB, IMO3TOMY IIOJC3HO HX IMOBTOPHUTH, B Ha4dajic
HU3YUCHUS TCMBbI.

OceBast ¥ 1IeHTpaJIbHAsi CHMMETPHH BBOJIATCS HE KaK MpeoOpa3oBaHUe TIIOCKOCTH, a KaK CBOMCTBA
TEOMETPHUECKUX (DUTYp, B YACTHOCTH YETHIPEXYTOJBHHUKOB. PaccMOTpeHHe 3TUX TOHATHUN Kak
NBIDKEHUH INIOCKOCTU COCTOMUTCS B 9 Kitacce.

IInomann

[TomssTe 1UIOmIAnIM MHOrOyroJibHHMKa. lIlmomanm mpsMoOyroiapHuKa, Iapajiesorpamma,
TpeyrojapHUKa, Tpanenuu. Teopema [Iudaropa.

Henb: pacmmputh M yriiyOuTh MOJNydeHHBIE B 5—6 Kilaccax MPEACTaBICHHUS OO0y4aromuxcs o0
U3MEPEHNN ¥ BBIYMCICHUM IIJIOIMIAAEH; BBIBECTH (hopMynbl IUIomazeld MpsMOYrojJbHHKA, Ma-
pajuiesiorpaMmma, TpPEeyroJIbHUKa, Tpamleluu; A0Ka3aTh OJHY U3 TJIABHBIX TEOPEM T'€OMETpUU —
teopemy I[ludaropa.

BriBoa opmyt 11t BEIYUCIIEHUS TIOUIA Il PSAMOYTOJIbHHKA, TapajlieIorpaMMa, TPEYrolbHUKA,
Tparelnuu OCHOBBIBACTCS HAa JBYX OCHOBHBIX CBOMCTBAxX ILIOMIAACH, KOTOPBIC NMPUHHUMAIOTCS
UCXO/ W3 HArTISAAHBIX MPEICTABICHMI, a TaKke Ha (opMyse IUIOMAaAn KBaJapara, 000CHOBaHUE
KOTOPOH HE SBJISETCSA 0053aTeIbHBIM I 00yJaIOINUXCSI.

HeTtpaguumoHHOM 171 IIKOJBHOTO Kypca sIBISETCS TeopeMa o0 OTHOIIEHUH IUIONIaiei
TPEYTrOJbHUKOB, UMEIOMIMX MO paBHOMY yriy. OHa MO3BOJSET B JaJbHEWINEM AaTh MPOCTOE
JOKA3aTEebCTBO MPU3HAKOB MOAO0OMS TPEYTOJBbHUKOB. B 3TOM COCTOMT OJHO U3 MPEUMYIIECTB,
0OYCIIOBJICHHBIX PaHHUM BBEJICHHUEM MOHATHS Iiomanu. [lokazarenbcTBo Teopembl [ludaropa
OCHOBBIBACTCS HA CBOMCTBaX IUIomamed wu Qopmymnax s IUlOm@Aed KBaapata u
npsiMOyTOJIbHHKA. [loka3biBaeTcs Takke Teopema, oopatHas reopeme [Tudaropa.

ITomoOHBIE TPEYTrOJIBLHUKH

[MonoOuele TpeyronbHukH. IlpuzHaku mnomobus TpeyroiabHUKOB. llpumeHeHune momobus K
JI0Ka3aTeIbCTBY TEOpeM M pemeHuio 3amad. CHHyC, KOCHHYC W TaHTEHC OCTpPOrO yIa
OPSMOYTOJIBHOTO TPEYTOJIbHUKA.

Lenb: BBeCTM TOHATHE NOJOOHBIX TPEYrOJHHHUKOB; PAaCCMOTPETh MPH3HAKH MOJ00US
TPEYrOJIbHUKOB W WX IPUMEHEHUS; CHENaTh IIEPBbIM IIar B OCBOCHHUU  YYalIUMHCS
TPUTOHOMETPUYECKOTO alllapaTa reOMeTpHUH.

Omnpenenenne mogo0HBIX TPEYTOJILHUKOB 1a€TCS HE Ha OCHOBE IIPeoO0pa3oBaHus moo0usl, a yepe3
PABCHCTBO YIJIOB U NPONMOPHHUOHAJIBHOCTE CXOACTBCHHBIX CTOPOH.



[TpusHaku 1oMOOUS TPEYTONBHUKOB JI0Ka3bIBAIOTCA C IIOMOIIBIO TEOPEMbI 00 OTHOILIEHUU
Iioniaiel TpeyroJbHUKOB, UMEIOIUX 110 PABHOMY YIIIy.

Ha ocHoBe mnpu3HakoB momoOus JOKa3bIBA€TCS TEOpeMa O CpelHed JIMHUU TPeyroibHHKA,
YTBEPXKJICHHE O TOYKE IEPECeUeHMs] MEOuaH TPEYroJibHUKA, a TakKe JIBa YTBEPXKIEHUSA O
MPOMOPLUMOHANIBHBIX OTpe3kax B MPSIMOYTOJIbBHOM TpeyrojibHuke. Jlaetcs mpezicTaBiieHue o
METO/Ie TIOJJ00MS B 33[]a4ax Ha MOCTPOCHHE.

B 3akimroueHne TeMbl BBOJATCS JIEMEHTHI TPUTOHOMETPUHM — CHHYC, KOCUHYC M TaHT€HC
OCTpOTO yrja MpsIMOYrOJIbHOTO TPEYrOJbHUKA.

OKpyXKHOCTH

B3aumHoe pacnososkeHue npsAMoil u okpyxHoctu. KacarenpHas K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BIHCaHHBIE YIibl. YeTblpe 3aMedaTeNbHble TOUKH TPEYTrOJbHHKA.
BnucanHasg u onucaHHas OKPYKHOCTH.

Henb: pacmumputh cBeaeHHs 00 OKPY)KHOCTH, IOJIyUYCHHBIE y4YaIIUMHUCS B 7 Kiacce; U3Y4UTh
HOBBIE (DAKTBI, CBSA3aHHBIE C OKPY)KHOCTBIO; TMO3HAKOMUTH OOYYAIOIIMUXCS C YETHIPbMs 3ame-
YyaTeJbHBIMU TOYKaMH TPEYTOJIbHUKA.

B nanHO#i TeMe BBOIWUTCS MHOIO HOBBIX MOHSATUM M PacCMaTpUBAETCS MHOTO YTBEPKICHHMH,
CBA3aHHBIX C OKPYXHOCTBIO. I[JISI HUX YCBOCHUSA CIICAYCT YIACIUTH 60JIBLHO€ BHUMAaHHC PCHICHUIO
3ajad.

VYTBepkIeHUSI O TOYKE IepecedeHUsi OUCCEKTPUC TPEYrojJbHUKA M TOYKE MEpeceueHus
CEpEeIUHHBIX MEPHEHAUKYISIPOB K CTOPOHAM TPEYTroJbHUKA BBIBOISTCS KaK CIEACTBUS U3 TEOPEM
O CBOMCTBax OMCCEKTPHCHI yIila U CEpeIUHHOrO MEpIEeHANKYIApa K oTpe3ky. Teopema o Touke
nepecedeHus] BBICOT TPEYrojbHUKAa (WM UX TMPOAOKEHUN) JOKa3blBaeTCd C IOMOIIbIO
YTBEPKACHUSI O TOUKE NIEPECEUEHUSI CEPENNHHBIX NIEPIIEHIUKYIISPOB.

Hapsany ¢ teopemamu 00 OKpY)KHOCTSX, BIIMCAHHOH B TPEYroJbHHK M OIMMCAHHOH OKOJIO HETo,
paccMaTpuBarOTCd CBOMCTBO CTOPOH OINUCAaHHOTO YETBIPEXYrOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YETHIPEXYyTrOJIbHUKA.
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BexTopbl. MeToa KOOpAUHAT
[Tonsatue BexTopa. PaBencTBO BekTOpoB. JlelicTBus ¢ BekTopamu. KoopaMHATBI BeEKTOpA.

Ocnosnas yenv — cHOpMHpPOBATh IMOHSATHE BEKTOpa KaK HAIMPaBICHHOIO OTpe3Ka, MOKaz3aTh
IPUMEHEHHUE BEKTOPOB K PEIIECHUIO IPOCTEHIINX 3a/au.

CooTHOIIEHUSI MeKAY CTOPOHAMH M yIilaMM  TpeyroabHuka. CkanasipHoe
Npou3Be/ieHNEe BEKTOPOB

CuHyC, KOCUHYC M TaHreHC yria. TeopemMbl CHHYCOB, KOCUHYCOB. PerieHue TpeyroJbHUKOB.
CooTHoOIIEHHE MEXly CTOPOHAMU U YIJIaMU TPEyroJIbHUKA.

OcHosHas yenb — IO3HAKOMUTH YYaIllUXCs C OCHOBHBIMH aJITOPUTMaMU PELIECHUS TTPOU3BOJIBHBIX
TPEYroJIbHUKOB.

JTMHA OKPY’KHOCTH H IUIOIIAAb KPyra

IIpaBuiIbHBIE MHOTOYrOJIBHUKH. [JIMHA OKPYKHOCTH IIJIOLIAJAb Kpyra.



OcHogHas yenv — pacHIUPUTh M CHUCTEMATHU3WPOBATh 3HAHUS YdalIUXcs 00 OKPYKHOCTAX U
MHOT'OYTOJIbHUKAaX.

JIBHIKEeHMSI
[Tonstue aeuxxenus. [lapamienbHbIil TEPEHOC U TOBOPOT.

Ocnosnas yeib — IIO3HAKOMUTH C IIOHATUCM JBMIXKCHHA Ha IIJIOCKOCTH! CUMMCTpPUAMU,
napauiC/iIbHbIM ICPEHOCOM, ITOBOPOTOM.

TeMaTnuyeckoe NIAHMPOBAHHUE Y4eOHOI0 MPeAMeTa reoMeTpus, 7 Kiace

ba3oBsrii ypoBens (2 4. B Heaenmto, Bcero 70 4.)

Tema Kos-Bo Koxa-Bo
4acoB KOHTPOJIbHBIX
pador

HavanbHble reoMeTpruecKke CBECHUS 10 1
TpeyrojJbHUKU 17 1
[TapannenbHble npsiMble 13 1

CooTHOIIEHNS MEXAY CTOPOHAMU U yIJIaMU 18 2

TPEyrojbHUKa

[ToBTOpenwue. MTtoropass KOHTpOJIbHAS paboTa 10 1

Peseps 2

TemaTu4eckoe NUIaHNPOBaHUE Y4eOHOI0 MpeAMeTa reoMeTpuH, 8 Kiace

basoBblil ypoBeHs (2 4. B Hezento, Bcero 70 4.)

Tema Kosmuectso yacos KoimnuectBo

KOHTPOJIbHBIX pa00T
YeThIpeXyroJibHUKU 14 1
ITmomans 14 1
[TomoGHBIE TPEYTONBHUKH 19 2
OKpy>KHOCTb 17 1
IToBTOpenue. Utorosas 6 1
KOHTpOJIbHAs paboTa




TemaTuyeckoe MIIAHUPOBaHUE YU4eOHOr0 NpeAMeTa reoMeTpuM, 9 Kiacc

ba3oBslii ypoBeHs (2 4. B HEICIIO, BCeTo 68 4.)

Tema Kosm4yecTBo yacoB KouaunvecTBo
KOHTPOJILHBIX padoT
BexkTopsl 12 1
Meroa koopAUHAT 10 1
CoOTHOIIIEHUSI MEXTY 14 1

CTOpOHaMU u yriamMu
TpeyronbHuka. CkanspHoe
MPOU3BEICHNE BEKTOPOB

JlnuHa ~ OKpY)XHOCTH U 12 1
IUIOIIAb Kpyra

JIBrxeHus 6 1

[ToBTOpenue. Mrorosas 12
KOHTpPOJIbHAs paboTa

Peseps 2
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