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BCTYIIVIEHHUE

Pabouass mporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusMu DenepaabHOro
rOCY/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOro obmero obpasoanusi (OI'OC
000), AOOIT OO0 pyns oOyyarImUXCA € 3aJEPKKON TMCUXUYECKOTO DPA3BUTHS, aBTOPCKON
nporpammbl 1o reomerpun (I'eomerpusi. PaGouast mporpamma k yueOnuky JI.C. AtanacsHa u
Ipyrux. 7-9 kmaccel: mocoOue s yuutenen obmeoopa3osar. opranusaiuii/ B.®. byry3os. — 3-
e u3l., - M.: [Ipocsemenue, 2015).

YMK:

I'eomeTpus. 7-9 kmaccel: y4eb. ns o0meoOpa3oBaT. OpraHU3aIdil ¢ MPUIL. HA DJIEKTPOH.
nocutene/ [JI.C Aranacsu, B.®. Byrysos, C.b. Kagomiies u ap.]. - M.: IIpocserienue, 2017 .

I'eometpus. JunakTudeckne marepuansl. 9 kimacc: yded. mocobue st o0mieo0pas3onar.
opranuzamuii / b.I'. 3uB. — 18-¢ u3a. — M.: IIpocBemenue, 2016

I'eometpus. unakTudeckne marepualibl. 8 Kiacc: yde0. mocobue ais o0meodpa3oBar.
opranuzanuii / b.I'. 3uB. — 18-¢ u3a. — M.: IIpocBemenue, 2016

INJIAHUPYEMBIE PE3VYJIBTATBI U3YUEHUSA YYEBHOTI'O ITPEIMETA
[TporpaMma no3BoJisieT 100UBaThCs CIENYIOIIMX PE3YIbTaTOB OCBOEHUS aJalTHPOBAHHON
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs:
JUYHOCMHbLE:

1) dbopmupoBaHre OTBETCTBEHHOTO OTHOIIEHHUS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH
00yJaromuxcst K CaMOpPa3BUTHIO M CaMOOOPa30BAaHHIO HA OCHOBE MOTHBAIMHM K OOYYECHHUIO U
MO3HAHUIO, BHIOOPY JajibHEiero odpa3oBanusi Ha 0a3e OPUEHTHPOBKU B MHpe Mpodeccuil u
npo(eCCHOHANBHBIX  MPEANOYTEHUH,  OCO3HAHHOMY  IIOCTPOEHHUIO  HWHAMBHYaJIbHOU
00pa30BaTeNbHOI TPACKTOPUU C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) ¢opMupoBaHHME ILEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKHU U OOIECTBEHHOM MPAKTUKH;

3) dopmupoBaHNEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHHH U COTPYIHUYECTBE
CO CBEpCTHMKAaMHM, CTapIIMMH W MJAJIIMMHU B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHO-UCCIIEe0BATENbCKON, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH;

4) yMeHue ICHO, TOYHO, IPaMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOW peun,
MOHMMATh CMBICI MIOCTaBJICHHOM 3ajjaui, BbICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IIPUMEPHI U
KOHTPIPUMEDBIL;

5) KpUTUYHOCTH MBIIUICHHS, YMEHHE paclo3HaBaTh JIOIMYECKH HEKOPPEKTHbIE
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

6) KpeaTUBHOCTb MBIIUIEHUS, UHUIIMATUBY, HAXOAUYUBOCTh, AaKTUBHOCTb INPU PELICHUU
TEOMETPUUYECKUX 3a7ay;

7) yMEHHE KOHTPOJHMPOBATH TMPOLECC W pe3yabTaT y4eOHOW MaTeMaTHUECKOM
JESTEIBHOCTH;

8) cmocoOHOCTh K 3MOIMOHAJILHOMY BOCHPUSTHIO MaTEeMaTHUYECKUX OOBEKTOB, 3a/ad,
PELIECHU, pacCyKICHHUI;

Memanpeomemuule:

1) yMeHue caMOCTOATENbHO IUIAHUPOBATh aJbTEPHATHUBHBIC NMYTH JOCTHXKEHMS IEJeH,
OCO3HAHHO BBIOMpaTh Hanbosee dPPeKTUBHBIE CITOCOOBI peIIeHUsT YUeOHBIX U MO3HABATEIBHBIX
3a/1a4;

2) yMeHHE OCYLIECTBIISITh KOHTPOJb MO Pe3yNbTaTy U MO CHOCOo0y AeWCTBUS HA YPOBHE
MPOU3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

3) ymeHHMe aJeKBAaTHO OLIEHMBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBIIIOJHEHUS
yueOHoil 3a1auu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3SMOXXHOCTH €€ pellIeHus;

4) o0OCO3HAaHHOE BIAJICHWE JIOTUYECKUMHU JIEHCTBUSMHU  OIpEAETCHHUs] TOHSITHH,
0000111eHNs, YCTAaHOBJICHHUS aHAJOTHM, KJIacCH(PHUKAIUM Ha OCHOBE CaMOCTOSITEIHLHOTO BBIOOpA
OCHOBaHUM U KPUTEPHUEB, YCTAHOBIIEHUS POJOBUIOBBIX CBS3EH;



5) yMeHME YCTaHaBJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXIeHue, yMO3aK/ItoUeHHe (MHIYKTUBHOE, 1€JyKTUBHOE U 110 aHAJOT'MH) U BBIBOJbI;

6) yMmeHue co3laBaTh, INPUMEHATH U IPeoOpa30OBBHIBATh 3HAKOBOCHMBOJIHYECKUE
CpEeACTBa, MOJAEIHN U CXEMBI [l PELIeHUs y4eOHBIX U IO3HABATENIbHBIX 3a/1a4;

7) yM€HHE OpPraHHU30BbIBaTh Y4EOHOE COTPYAHMUYECTBO U COBMECTHYIO JAESTEIBHOCTH C
YUUTENEM M CBEPCTHUKAMU: OINpPENENATh LENH, pacnpeaeisaTh (pyHKIUM U pOJU YYaCTHUKOB,
o0mue crocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HaXOAUTh 00Iee pelIeHne U pa3peliaTh
KOH(UIMKTBl Ha OCHOBE COIJIACOBAHUS MO3UIMHA M yuéTa HMHTEPECOB; CIyllaThb HapTHEPA;
(bopMynHpoBaTh, APryMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE;

8) ¢opmupoBanue u pazBuTHE yueOHOH M OOIENOIB30BATEIBCKON KOMIIETEHTHOCTH B
00TacTH  MCMONB30BaHUS ~ MH(YOPMAMOHHO-KOMMYHUKAIIMOHHBIX  TexHonorud  (MKT-
KOMITETCHTHOCTH );

9) bopmupoBaHUEe IEpPBOHAYANBHBIX MPEACTABICHUN 00 UIESX U O METO/IaX MAaTEMATHKHU
Kak 00 YHMBEpPCAJbHOM $3bIKE HAyKH W TEXHUKH, O CPEJICTBE MOJAEIUPOBAHUS SBICHUNA U
IIPOLIECCOB;

10) ymeHue BuAETh MaTeMaTUYECKYIO 3a/ady B KOHTEKCTe MpPOOJIEMHOW CUTyaluu B
JIPYTUX AMCLUUILIMHAX, B OKPYKaIOLIEH JKU3HH;

11) ymMeHMe HaXOAWUTh B Pa3IMYHBIX HMCTOYHMKAX HHGPOpPMAlLHIO, HEOOXOAUMYIO JUIS
pelIeHusl MaTeMaTHYeCKUX MNpoOjeM, W TPEACTaBIsATh €€ B IMOHATHOH (opme; MPUHUMATH
pellIeHHE B YCIOBUAX HEMOIHON U N30BITOYHOM, TOUHON U BEPOSATHOCTHON MH(POPMALIUY;

12) ymeHue mnoHUMaThb U HCIOJB30BaTh MaTEMaTUYECKUE CPEACTBA HAIJIAJHOCTU
(pPUCYHKH, YEPTEXHU, CXEMBI U Jp.) Ul WILIOCTPALIMH, HHTEPIPETALNHU, apTyMEHTAlUH;

13) yMmeHue BBLABUIATH TUINOTE3bl MpPU PEUIEHHH Y4E€OHBIX 3aJady M IIOHUMAaTh
HE00XO0IUMOCTh MX MPOBEPKHU;

14) ymeHue npuMeHsATh UHIAYKTUBHbBIE U JI€AYKTUBHbBIE CIIOCOOBI PacCyXAECHUH, BUJIETh
pa3IM4YHbIE CTPATETUU PEUICHMS 3a/1a4;

15) noHMMaHue CYIIHOCTH AITOPUTMHUYECKUX MPEANUCAHUM U yMEHHE JeHCTBOBATh B
COOTBETCTBUHU C NPEIJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOATEIbHO CTaBUTh II€NM, BBIOMpPATh M CO3[aBaTh AJTOPUTMbI JJIS
peleHus yueOHbIX MaTeMaTHUECKUX Mpooiem;

17) ymeHue mIaHupOBaTh M OCYIIECTBIAThH JEATEIbHOCTh, HAIIPABJIEHHYIO HA pEIICHUE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

npeomemmboie:

1) oBnasenue 0a30BBIM MOHATHIHBIM anmapaToOM IO OCHOBHBIM pa3feliaM COAEp)KaHUs;
IpeJICTaBICHUE 00 OCHOBHBIX M3y4aeMbIX MOHSATHUAX (YMCIO, TeoMeTpuyeckas (urypa, BEKTOp,
KOOP/IMHATBI) KaK BAKHEHIIMX MaTeMaTHUECKUX MOJIENSIX, O3BOJISIOMMX ONMCHIBATh U U3Yy4aTh
peayibHbIE MPOLIECCHI U SABJICHUS;

2) ymeHue paboTaTh C TEOMETPUYECKHMM TEKCTOM (aHaJIM3UpOBATh, HU3BIIEKATh
HEoOXOaUMYI0 HH(OpMaIHI0), TOYHO M TI'PaMOTHO BBIPAXKaTh CBOM MBICIIM B YCTHOH U
IIUCbMEHHOW pe4YM C TPUMEHEHHEM MAaTEMaTHMYeCKOM TEPMHMHOJIOTMM U  CHMBOJIMKH,
UCIIOJIb30BAaTh PAa3IMYHbIe SA3BIKM MaT€MAaTHUKH, TPOBOJUTH KIacCU(PHUKAIMHU, JIOTUYECKUE
000CHOBaHMS, J10KA3aTENILCTBA MATEMATHYECKUX YTBEPKICHHIH;

3) oBlaZieHNe HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUMCIICHUI;

4) oBnazeHUE T'€OMETPUYECKHUM S3BIKOM, YMEHHME HCIIOJIb30BaTh €ro JUIsl OMHMCAaHUS
IPEIMETOB  OKPYXKAIOIEr0  MHpa, pa3BUTHE TPOCTPAHCTBEHHBIX  MPEACTABIECHUN U
n300pa3uTEIbHBIX YMEHUH, TPUOOPETEeHNE HAaBBIKOB FEOMETPHUUECKUX ITOCTPOSHHIA;

5) ycBOeHHE cuCcTeMaTHYEeCKUX 3HAHUM O MIIOCKUX (UTypax U MX CBOMCTBAaX, a TaKXkKe Ha
HarjdsJHOM YPOBHE — O TIPOCTEMIIMX IIPOCTPAHCTBEHHBIX TE€laX, YMEHHUE IPUMEHATH
CUCTEMAaTUYECKHE 3HAHUS O HUX JUISl pELIeHHs] TEOMETPUUECKUX U MPAKTUUYECKUX 3a]1ay;

6) yMEeHHE U3MEPSATH JJIMHBI OTPE3KOB, BEJIMYHHBI YIJIOB, UCIOIb30BAaTh (POPMYIIBI IS
HaXO0XKJCHUS EPUMETPOB, IUIOMAAeH 1 00bEMOB reOMETPUUECKUX (DUTYD;



7) YMCHUC NPUMCHATHL U3YUYCHHBIC IMOHATUA, PC3YJIbTAThbl, MCTOAbLI IJIA PCIICHHUA 3adav

IMPAKTUYCCKOr'0 XapakTe€pa MW 3agad M3 CMCKHBIX JUCHUINIMH C HKCIOJb30BAHUEM IIPU
H€O6XOI[I/IMOCTI/I CIIPaBOYHBIX MATCPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

Harasinnasi reomerpust
Buinycknux nayuumes:

pacro3HaBaTh Ha 4YEPTE)KAX, PUCYHKAX, MOJAEIAX M B OKPYXKAIOLIEM MHUPE IIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

pacrio3HaBaTh pPa3BEPTKU KyOa, MPSMOYrOJbHOIO MapajulesenuIieaa, MpaBUIbHOM
NIUPAMUJIBI, HUIMHIPA U KOHYCA;

OTIpeNeNIATh 10 JMHEHHBIM pa3MepaM pa3BEPTKU (PUTypbl JTUHEWHBIE pa3Mepbl camoi
¢burypsr u H2060poT;

BBIYHUCIIATh 00BEM MPSAMOYTOJBHOIO Napaljieenunea.

Bbll’lyCKHuK noJjtydunt 603MOHCHOCNb.!

BBIYUCIISITE OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYp, COCTABICHHBIX W3
IPSIMOYTOJIBHBIX MapaljieIeIUuIe/10B;

YIIIyOUTh ¥ pa3BUTh MPEICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax;
OPUMEHSATh MOHATUE Pa3BEPTKU VIS BBIOJIHEHHS IPAKTUYECKUX PacyETOB.

I'eomerpuuyeckue purypsi
Buvinycknux nayyumes:

HOJIb30BAThCS SI3bIKOM I'€OMETPHHM Ul ONMCAHUS MPEIMETOB OKPYKAIOLIEr0 MUpPa U MX
B3aMMHOTO PACIOJIOKEHMUS;

pacrio3HaBaTh M M300paXkaTh HAa YEpTEkKax M PUCYHKAX reoMEeTpHUYecKue (GUrypsl U ux
KOH(HUTypaIuu;

HaXOJUTh 3HAYEHUs JJUH JMHEHHBIX 3JIEMEHTOB (PUIYp M MX OTHOIIEHUs, I'PaJyCHYIO
mepy yrioB ot 0° go 180°, npumensist onpeaenaeHns, CBOMCTBA U MPU3HAKU GUTYp U UX
AJIIEMEHTOB, OTHOUIIeHHs (¢uryp (paBeHCTBO, MOAOOME, CUMMETPUH, IOBOPOT,
NapauIeIbHBIN IEPEHOC);

ONEpUpPOBaTh C HayaJIbHBIMU MOHATHUSAMHU TPUTOHOMETPUU U BBINOIHSITH dJIEMEHTapHBIE
orepanuu HaJl QyHKIUSIMU YIJIOB;

pewmiath 3a7ayd Ha JI0Ka3aTelbCTBO, OINUPAsACh HAa M3Y4YEeHHbIE CBOICTBa GUryp Hu
OTHOLICHUH MEXy HUMH U IPUMEHSS U3yYEHHbBIE METOABI JOKA3aTEIbCTB;

pemath HECJIOXKHBIE 3aJayd Ha IIOCTPOEHHE, MPHUMEHSISI OCHOBHBIE aJITOPUTMBbI
MOCTPOEHHUS C IOMOIIbIO LIUPKYIIS U JTMHEUKH;

pelaTe NpOCTENIINE TUTAHUMETPUUYECKNE 3aJa4X B IPOCTPAHCTBE.

Bbll’lyCKHuK noJjydun 603MOACHOCNIb.!

OBJIAJICTh METOJAMU PEIICHUs 3a/lad Ha BBIYMCICHHS U JO0Ka3aTelbCTBA: METOAOM OT
MPOTUBHOTO, METOJIOM TMOA0OWS, METOAOM Tmepebopa BapUaHTOB H  METOJIOM
FGOMeTqueCKHX MECT TOYCK,

MPUOOPECTH OMBIT MPUMEHEHHUs aIredpanyecKoro U TPUTOHOMETPUIECKOTO ammapara u
U7eH IBKEHUS MPU PEIICHUH T€OMETPUYECKHX 3a7ad;

OBJIAJICTh TPAJAUIIMOHHOW CXEMOW PEIIeHUs 33]]a9 Ha TIOCTPOSHUE C TIOMOIIBIO IIUPKYIIS U
JUHEHKU: aHAIIN3, IOCTPOCHHUE, JIOKA3aTeILCTBO U UCCIICIIOBAHNCE,

HAYYUTHCS peIIaTh 33aJa4dl Ha TOCTPOSHHUE METOJOM T'e€OMETPUYECKOTO MEeCTa TOYEK W
METOIOM I1000HS;

NPUOOPECTH OMBIT HCCIEOBAaHUS CBOICTB IUIAHMMETPUYECKHX (UTYyp € IOMOIIBIO
KOMIIBIOTEPHBIX IIPOIPAMM.

N3mepeHue reoMeTpu4ecKux BeJHYMH
Buinycknux nayuumes:



® CIIOJIB30BAaTh CBOMICTBA M3MEPEHUS [UIMH, IUIOIIAJAEH M YIJIOB IIPU PELEHUU 3a/1ad Ha
HAaXO0’KJICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI YU OKPYXKHOCTH, I'PagyCHON
MEpBHI YIJIa;

® BBIYHUCIATH JUIMHBI JMHEWHBIX 3JEMEHTOB (UIYyp U HX YIJIbl, UC-TOIB3Ys (OPMYIIbI
JUTMHBI OKPY>KHOCTH U JUIMHBI TyTU OKPY>KHOCTH, (popMyIIbl Tuiomaaeit puryp;

e BBIYUCIATH IUIOIIAJU  TPEYTOJIbHUKOB, IPSIMOYTOJIBHHUKOB,  IapajlieIorpaMMoOB,
Tpaneuuii, KpyroB U CEKTOPOB;

®  BBIUUCIATH JUIMHY OKPYKHOCTH, JJIMHY IYT'H OKPYXHOCTH;

e pemiarh 3aJaud Ha JOKa3aTeJIbCTBO C MCIOJIb30BaHHEM (OPMYI IJIMHBI OKPYKHOCTH U
JUTMHBI 1yTU OKPYKHOCTH, GOpMyJI IIoImaneil puryp;

e pemarh MPaKTUYECKUE 3a/layM, CBSI3aHHBIE C HAXOXJACHUEM I'€OMETPUUYECKUX BEJINYUH
(Mcnomb3ys MpHU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUYECKHE CPEICTBA).

Buvinycknux nonyuum 6o3mooicnocms:

® BBIYHUCIATH IUIOUIAAU (PUTYp, COCTaBIEHHBIX M3 JABYX WIH 0ojiee HPSIMOYrOJbHUKOB,
napajuieorpaMMoB, TPEYTOJIbHUKOB, KPyra U CEKTOpa;

® BBIYHUCIATH IUIOIIAJM MHOTIOYTOJIbHMKOB, HCIOJIb3YSl OTHOILIEHUS PAaBHOBEIMKOCTU U
PaBHOCOCTaBJIEHHOCTH;

e npuoOpecTH OMBIT MPUMEHEHHs alreOpandyeckoro U TPUTOHOMETPUUECKOro armnapara u
UJeH ABUKEHUS IIPU PELICHUU 33]1a4 Ha BBIUMCIIEHUE TUIOLIAAEH MHOTOYTrOJIbHUKOB.

Koopaunartsi
Buinycknux nayuumces:
® BBIYHCIATH JJIMHY OTpe3Ka MO KOOpJAMHATAM €ro KOHIIOB; BBIYHCISATH KOOPAMHATHI
CepeIMHBI OTPE3Ka;
® JCIOJIB30BaTh KOOPJAMHATHBIN METOJ JUIsl U3YYEHHUs CBOWCTB MPAMBIX U OKPYKHOCTEM.
Buinycknux nonyuum 603moocnocms:
® OBJIAJIETh KOOPJAMHATHBIM METOOM PEIICHUS 33]1a4 Ha BBIYMCIEHUE U 10KA3aTEIbCTBO;
e npuoOpecTd OMBIT HCMOJIH30BAHUS KOMIBIOTEPHBIX MPOrpaMM i aHalIn3a YaCTHBIX
CJTy4aeB B3aUMHOT'O PACIOJIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

BekTops!
Buinycknux nayyumes:

e OIEpUPOBATh C BEKTOPAMH: HAXOAUTb CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOJIUThb BEKTOP, PABHBIM ITPOM3BEICHUIO 33JJaHHOIO BEKTOpa Ha
4HCIIO;

® HAXOIUTh I BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMM: JUIMHY BEK-TOPA, KOOPIHMHATHI
CYMMBI U Pa3HOCTU JBYX U Oojiee BEKTOPOB, KOOPAMHATHI IPOU3BEJECHUS BEKTOpa Ha
YHUCIO0, MPUMEHSAS TNpU HEOOXOJUMOCTH COYETATEeNbHBIA, IEePEeMECTHUTEIbHBIN U
pacnpenenuTeNbHbI 3aKOHBI,

® BBIUUCIATH CKAISIPHOE IIPOU3BEIECHUE BEKTOPOB, HAXOIUTH YroJl MEXAY BEKTOPaMH,
YCTaHaBIUBATh IIEPIEHIUKYIAPHOCTD NIPSAMBIX.

Buvinycknux nonyuum 6o3mooicnocms:
® OBJIAJIETh BEKTOPHBIM METOIOM JUIsl PELICHUs 3a/1a4 Ha BBIYUCIICHUE U JOKA3aTEIbCTBO.

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA
I'naBa V. YerblpexyroJbHUKHU
MHOroyroiabHUK, BBIIYKJIBI MHOTOYIOJIBHUK, YETBIPEXYroJbHUK. [lapamienorpamm, ero
cBoMcTBa M Tpu3Haku. Tpanerus. [IpsmoyronsHuK, poM0O, KBaapar, ux cBoiictBa. OceBas u
LIEHTpajbHasi CAMMETPHH.
T'aasa VI. ILnomaae



[lonsaTne miom@aau MHOroyroibHUKa. [lmomaau mpsMoyrosbHHKA, Mapajielorpamma,
TpeyrojbHuKa, Tpaneuuu. Teopema Iludaropa.

I'naBa VII. Ilono6Hbie TpeyrojibHNKH

ITonoGHbIe TpeyroabHUKH. [Ipu3Haku nogo6ust TpeyroibHUKOB. [Ipumenenue nogobus k
JI0Ka3aTeNbCTBY TEOPEM M pemeHuto 3agad. CHHYC, KOCHMHYC M TaHIE€HC OCTpOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

I'maBa VIII. OkpyxHocTh

B3aumHoe pacrnosiokeHHe NpsAMOM M OKpY:KHOCTH. KacarenbHass K OKpYXKHOCTH, €€
CBOMCTBO M mpu3Hak. lleHTpanbHble W BIHCaHHBIE YIJbl. YeTblpe 3amedareiabHble TOYKHU
TpeyrojabHUKa. Brincannas u onvcanHas OKpY»KHOCTH.

I'maBa IX. BekTopbl

OnpeneneHne BEKTOpa, Hayajao, KOHEL, HYJIEBOM BEKTOp, JUIMHA BEKTOPA,
KOJUIMHEApHbIE, COHAIPABJIEHHBIE, IIPOTUBOIOJIOKHO HAlpPaBICHHBIE, PAaBHBIE BEKTOPBHI.
o0o03HaueHne U U300pakeHue BEKTOpoB. OTKIapIBaHUE BEKTOpA OT JaHHOM ToukH. CioxeHue
U BbIUWTAHUE BEKTOPOB. 3aKOHBI CII0KEHHUS, ONPEIEIIEHUE CYMMbI, MPABUJIO TPEYrOJIbHUKA,
IpaBwIoO napaenorpamMMma. IloctpoeHne BekTopa, paBHOIO CyMME JIBYX BEKTOPOB, MUCIOJb3Ys
IpaBWiia TPEyroJibHUKa, MapajiejiorpaMma, MHOroyrojpHuka. IloHstue pasHocTH ABYX
BEKTOPOB, IIPOTHUBOINOJIOXKHBIX BEKTOPOB. OIpenencHrue YMHOMKEHHUS BEKTOpa Ha YHCIIO,
cBoiicTBa. [IpuMeHeHNEe BEKTOPOB K PELIECHUIO 3a/lady. TEOPEMbl O CpPEIHEN JIMHUM Tpaneruu 1
QJITOPUTM PELIEHUS 3a4a4 C IPUMEHEHUEM 2TOM TEOPEMBI.

I'nmaBa X. MeTtoa koopauHat

Jlemma 0 KOJUIMHEapHBIX BEKTOpax. Teopema O pa3ioKEHUU BEKTOpa IO JIBYM JaHHBIM
HEKOJUJIMHEapHbIM BeKTopaM. lloHsTHe KOOpauHAT BEKTOpa, KOOPAMHAT CyMMbl U DPa3HOCTH
BEKTOPOB, IPOU3BEIEHUS BEKTOpA Ha 4ucio. PopMylibl KOOpAUHAT BEKTOPA Yepe3 KOOPAUHATHI
€ro KOHIIa M Hayaja, KOOpJAUHAT CEpEeIUHBbl OTPE3Ka, JJIMHBI BEKTOpAa U PACCTOSIHUS MEXKIY
JByMsl TOYKaMH. YpaBHEHUE OKPYKHOCTH M NpsiMod. M300paxkeHHe OKPYKHOCTH U TPSMOI,
3a/laHHbIX YpaBHEHUSIMU, IPOCTEUIINE 33/1a4U B KOOPAUHATAX.

I'naBa Xl. CooTHOLIEHUS] MeK1Y CTOPOHAMH U YIJIaMH TpeyrojbHuka. CkajsipHoe
Npou3Be/leHNe BEeKTOPOB

Omnpenenenue cuHyca, KOCMHyca M TaHreHca yriaoB ot 0° nmo 180° dopmymsl s
BBIUMCJIEHHUS] KOOPAMHAT TOYKH, OCHOBHOE TPHUTOHOMETpPHYECKOe TOXAecTBo. Popmyna
OCHOBHOT'O TPUTOHOMETPHUYECKOTO TOXAECTBa, MpocTeire GopMynbl npuseneHus. opmyna
oAl  TpPEeyrojbHUKa. TeopeMbl CHHYCOB UM KOCHHYCOB. MeTonbl IpOBEIEHUs
U3MEPUTENBHBIX paboT. TeopeMa o CKalsIpHOM MPOU3BEIEHUH JBYX BEKTOPOB U €€ CIE/ICTBUS.

I'naBa Xll. luimHa oxkpyKHOCTH U IUIOIIAAL KPyra

OmnpeneneHue MpaBUIBHOIO MHOTOYTOJIbHUKA, (opMyna Ui BBIYMCICHUS yIja
IPAaBWIBHOTO 7 - YrojibHUKA. TeopeMbl 00 OKPYXHOCTSAX: ONUCAHHOW OKOJIO IMPaBUJIBHOTO
MHOIOYIOJIbHUKAa W BIIMCAHHOW B INPaBWJIbHBIA MHOTOYroJbHUK. DOpMynbl JUIsl BBIYMCICHUS
IUIONIA/IM MPABUIBHOIO MHOTOYTOJIBHMKA, €r0 CTOPOHBI U pajuyca BIHMCAHHON OKPYKHOCTH.
@opMyibl IIUHBI OKPYKHOCTH M JUIMHBI AYTH OKpYXHOCTH. Dopmynsl miuomaau Kpyra u
KpPYTOBOT'O CEKTOPA.

I'nasa XIII. IBuxenus

[TonsTre oTOOpakeHus MITOCKOCTH Ha ce0s 1 nBrokeHus. CBOWCTBA IBUKEHUH, OCEBON 1
LHeHTpanbHOW  cummerpuu. IloHsarne mapamnensHoro mnepeHoca. (OCHOBHBIE — ATallbl
JI0Ka3aTeNbCTBa, 4YTO TNapajulelbHBIA MepeHoc ecTh JABukeHue. I[loHsTue moBopoTa.
JI0Ka3aTeNbCTBO TOTO, YTO IIOBOPOT €CTh IBUKEHHUE.

I'naBa XIV. Haua/ibHble cBe/leHUs] U3 CTepeoMeTPUH

MHororpaHHuk, Mpu3Ma, Mapajuiesenumen, o0beM Tena, CBOMCTBa HPSIMOYTOJIBHOTO
napajuienenunena, nupamuaa. Hunuuap, konyc, chepa u map.

IMoBTOpenue. Pemienue 3agau



TEMATHUHYECKOE IIVIAHUPOBAHUE
1o reomeTpun B 8 Kiacce (2 4 B HeJes1io, Becero 68 yacos)

Ne Koa-Bo
n/n Tema ypoka 4acoB
Iloemopenue
1-2 ‘ IToBTOpEHME N3YUEHHOTO 2
I'nasa \. Yemuwipexyzononuku
§1. Muozoyzonvnuku
3 MHOroyrojabHUKU 1
4 BprITTyKiibie MHOTOYTOJIbHHKH 1
S) YeThlpexyroJlbHUKA 1
§2. llapannenozpamm u mpaneyus
6 [Tapamienorpamm 1
7 [TpusHaku napauiesorpamma 1
8 Pewmenue 3amau 1
9 Tpanerus 1
10 3aga4yu Ha MOCTPOCHUE 1
§3. Ilpamoyzonvnuk, pomo, keaopam
11 | IlpsamoyronbHUK 1
12 Pom06 u kBagpar 1
13 | OceBas u IeHTpalibHAsE CAMMETPUU 1
14-15 | Pemenue 3amaq 2
16 | Koumponvnas paboma Nel no meme « Yemuipexy2onbHuKuy» 1
I'nasa V1. Ilnowaon
§1. Ilhowyaos muozoyzonvnuka
17 [loHsiTHE MIIOIA M MHOTOYTOJIbHUKA 1
18 | Ilmomans kBagpara, NPSIMOYTOJIEHUKA 1
§2. Ilhowaou napannenozpamma, mpey2oibHuKa u mpaneyuu
19 | Iiomans mapamienorpaMMa 1
20 Pemenue 3amau 1
21 | ITnomane TpeyroibHUKA 1
22 Pemenue 3amau 1
23 | Ilnomans Tpamenuu 1
24 Pemenue 3amau 1
§3. Teopema llughazopa
25 | Teopema ITudaropa 1
26 | Teopema, obpaTtHas Teopeme ITudaropa 1
27-28 | Pemenue 3amau 2
29 | Koumponvuas paboma Ne2 no meme «Ilnowads » 1
I'nasa \/1\. Iloooonvie mpeyzonvnuku
§1. Onpedenenue nododHBIX MPEY2OTLHUKOEG
30 | IIpomoprioHabHbBIE OTPE3KU 1
31 | Onpenenenune MOgOOHBIX TPEYTOIHHUKOB 1
32 | OtHomeHHe Iomaael Nog00HBIX TPEYTroJIbHUKOB 1
33-34 | Pemenue 3amau 2
§2. llpusnaxu nododus mpeyzonbHUK08
35 | IlepBsIii mpu3HAK OO0MS TPEYTOIEHUKOB 1
36 Pemenue 3amau 1
37 | Bropoii u Tpetuil npu3Haku 1mo1o0usi TPEYroIbHUKOB 1
38-39 | Pemenue 3amay 2




40 ‘ Konmponvnas paboma No3 no meme «Illpuznaxu noo0oous mpeyeoibHUKo8» ‘ 1
§3. Ilpumenenue nodobusn Kk 0okazamenbcmey meopem U peuieHu1o 3a0ay
41 | Cpenssist TMHUS TPEYTOJbHUKA 1
42 Pemenue 3amau 1
43 | IIponopuroHalibHbIE OTPE3KU B NPSIMOYTOJIbHOM TPEYTOJIbHUKE 1
44 | Pemenue 3a1a4 1
45 | IlpakTHyuecKue NpHIIOKEHHsI M0100usl TPEyroJIbHUKOB 1
46 | O momo6uu MPOU3BOJIBHBIX PUTYD 1
§4. Coomnowienusa mexicoy cmopoHamu U yenamu npamoy20iabHo20 mpeyzoabHuUKa
47 | CuHyc, KOCHHYC U TaHT'€HC OCTPOTO yIiia MPSIMOYTOJILHOTO TPEYroJbHUKA 1
48 | 3HaueHus CMHYCa, KOCHHYCa U TaHTeHca i yriaos 30°, 45° u 60° 1
49 Pemenue 3amau 1
50 | Koumponvuas paboma Ne4 no meme « Coomuouenus mexncoy cmopoHamu u 1
Yenamu npsamoy20/ibH020 Mpey20JbHUKAY
I'nasa \111. Oxpyscnocmo
§1. Kacamenvnasa Kk okpysycnocmu
51 | B3aumHOe pacnoiokeHrue IpsIMOi U OKPYKHOCTH 1
52 | KacarenbHasi K OKpY>KHOCTH 1
53-54 | Pemenue 3amay 2
§2. Ilenmpanvhnoie u 6nucannvle y2inl
55 | I'pagycHas mepa Ayru OKpy>KHOCTH 1
56 | Pemenne 3amau 1
57 | Teopema 0 BIUCAaHHOM yTJe 1
58 | Pemenne 3amau 1
59 | CBoiicTBO OMCCEKTPHCHI yIia 1
60 | CepennHHBIN EPICHIUKYISIP K OTPE3KY 1
61 | Teopema o nmepece4eHuH BHICOT TPEYroJIbHHUKA 1
§4. Bnucannasa u onucannan oKpyycHocmu
62 | BnucanHast OKpy>KHOCTb 1
63 | Pemenue 3amau 1
64 | OnucaHHas OKPY>KHOCTh 1
65-66 | Pemenue 3amau 2
67 | Koumponvuas paboma Ne5 no meme « OKpYysHCHOCHIb » 1
68 IToxBeneHne UTOTOB TOJa 1




TEMATHUHYECKOE IIVIAHUPOBAHUE
1o reomeTpuu B 9 Kkiacce (2 4 B HejieJ110, Bcero 68 yacos)

Ne Kou-Bo
w/n Tema ypoka 4acoB
Iloemopenue
1 TpeyroabHUKH 1
2 UYeTbIpexXyrojJbHUKN 1
I'nasa | X. Bexkmopuwi
§1. llonamue eéekmopa

3 ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 1
4 OTkJaipIBaHuE BEKTOpPA OT JAaHHOW TOYKU 1

§2. Cnoxcenue u eviuumanue 6eKmopos
5 CymMa IByX BEKTOPOB. 3aKOHBI CII0kKeHHs BeKTOopoB. [IpaBuiio 1

napasuiesiorpaMma
6 CyMMa HECKOJIBKUX BEKTOPOB 1
7 Brruntanue BEeKTOpOB 1
§3. Ymnoowcenue éekmopa na uucno. Ilpumenenue 6ekmopoe
8 YMHOKeHHEe BeKTopa Ha uncio. [[puMeHeHne BEKTOpOB K PEIICHUIO 3a1a4 1
9 Cpenssisi TMHUS Tpaneuu 1
I'nasa X. Memoo koopounam
§1. Koopounamot éekmopa
10 Pasnoxxenne BekTopa 1o IByM JaHHBIM HEKOJTHHEAPHBIM BEKTOpaM 1
11 Koopaunatel BekTopa 1
§2. Ilpocmeiiwiue 3a0auu 6 Koopounamax

12 CBsi3b MEX/Ty KOOpAMHATAMH BEKTOpA M KOOPAMHATAMH €T0 Havyaja U KOHIIA 1
13 [Ipocreiimne 3a1a4n B KOOpAUHATAX 1

§3. Ypasnenun oxkpyscnocmu u npamoit
14 YpaBHeHUE TMHUU Ha MJIOCKOCTU. Y PaBHEHUS OKPYKHOCTH 1
15 YpaBHEeHHS NpsIMON 1
16 B3aumHoe pacrionoxeHue IByxX OKpYKHOCTEHN 1
17-18 | Pemenune 3amau 2
19 Koumponvnas paboma Ne 1 no meme «Bexmopwl. Memoo xoopounam»» 1

I'naea X1. Coomnowenus mexcoy cmoponamu u yenamu mpeyzonvhuka. Ckanapnoe
npouseedenue 6eKmopoe
§1. Cunyc, kocunyc, manzenc, Komanzenc y2ia
20 AHaim3 KOHTPOJIbHOM paboTsl. CHHYC, KOCUHYC, TAHTEHC, KOTAHT€HC 1
21 OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYIIBI TPUBEACHUS 1
22 @DopMyJbl Ul BBIYMCIEHUS KOOPAUHAT TOUKH 1
§2. Coomnowenun merxicoy cmoponamu u yenamu mpeyzoabHUKA

23 Teopema o 1IoImaay TpEeyrojJbHUKa 1
24 Teopema cuHycOB 1
25 Teopema KOCHHYCOB 1
26 Pemenue TpeyronbHukoB. M3MepuTenbHbIe paOboThI 1

§3. Ckanapnoe npoussedenue 6eKmopos
27 VYroa Mexay BEKTOpamMu 1
28 CxkansipHoe Mmpou3BeieHne BEKTOpOoB. CBOMCTBA CKATSIPHOTO ITPOU3BEICHUS 1

BEKTOPOB

29-30 | Pemenue 3agau 2




31 Koumponvnas paboma Ne 2 no meme « Coomuoutenusi mexncoy cmopoHamu u 1

yenamu mpeyzonvuuxa. CkansipHoe npousgedeHue 8eKmoposy
32 Pemienue 3anau 1

I'nasa X\\. /[nuna okpysicnocmu u niowiaov Kpyza
§1. Ilpasunvrvie MHO20y201bHUKU

33 [TpaBuiibHBII MHOTOYTOJIBHUK. OKPYKHOCTb, OITMCAHHAS OKOJIO MPABUIBHOTO 1

MHOTOYTOJIbHUKA
34 OKpy’>KHOCTb, BIICAHHAs B IIPAaBUIIbHBIM MHOTOYTI'OJIbHUK 1
35 DopMyIIbl I BBIYUCIEHUS TUIOIIAIU MPAaBUILHOTO MHOTOYTOJIbHUKA, €T0 1

CTOPOHBI M paJiyca BOUCAHHOW OKPYKHOCTH
36 Pemenue 3anau 1

§2. /lnuna okpyscnocmu u niowadv Kpyza
37-38 | JlnmuHa OKpY)KHOCTH 2
39-40 | Ilnomans Kpyra 1 KpyroBOro ceKTopa 2
41-43 | Pemenue 3amau 3
44 Koumponvnas paboma Ne 3 no meme «/[nuna oxkpyscnocmu u niowjaos Kpyea» 1
I'nasa X111. Jeuscenue
§1. Ilonamue osusxcenusn
45 OtobOpaxkeHne mI0cKoCTH Ha ceOs. [TonsaTre nBrKeHus 1
46 CBoiicTBa ABMKCHUS 1
47 Pewmenue 3amau 1
§2. Ilapannenvnulii nepenoc u nogopom
48 [TapamiensHBIH TEPEHOC 1
49 IToBopor 1
50-51 | Pemenue 3amau 2
52 Konumponvnasa paboma Ne 4 no meme «/{eudsicenuey 1
53 Penrenne 3amau 1
I'nasa X1V. Hauanvuoie ceéedenusn uz cmepeomempuu
§1. Muozozpannuxu
54 [Tpenmer crepeomeTpu. MHOTOrpaHHUK 1
55 [Tpusma. [Tapannenenunen 1
56 O6nem Tena. CBoiCTBa MPSAMOYTOJILHOTO Mapajlieenue/ia 1
57 [Tupamuga 1
§2. Tena u nosepxnocmu epawienusn
58 N7 05030100) 1
59 Konyc 1
60 Cdepa u map 1
61-62 | Pemenue 3amau 2
Iloemopenue

63-65 | [loBTOpeHMe U 000O0IICHHE TPOHICHHOTO MaTepraia 3
66 WToroBast KOHTpOJIbHAsA paboTa 1
67-68 | Peseps




