[Ipunoxenue
K OCHOBHOM 00pa3oBaTeIbHOM Mporpamme
OCHOBHOTI'O O0IIIEr0o 00pa30BaHUs

Pabouasi nporpaMma 1o reoMeTpuu

s 7-9 kiaccos



1.IInanupyemvoie pezyromamot uzyuenus Kypca ceomempuu 6 7 — 9 Knacce

Jnist oGecriedeHrs BO3MOXXHOCTH YCTICIIHOTO MPOJODKEHUS 00pa30BaHUS

Ha 0a30BOM YpOBHE BBIITYCKHHUK ITOJYYUT BO3MOXKHOCTh HAYUYUTHCS B 7—9 Kiaccax:
I'eomeTpuueckue purypni

'] OnepupoBaTh NOHATHIMU T€OMETPHUECKUX DUTYD;

] U3BIEKaTh, UHTEPIIPETUPOBATH U MPE0OPa30BbIBATE HHPOPMALIUIO O TEOMETPHUECKUX
¢urypax, npeacTaBICHHYIO Ha YepTekKax;

] MPUMEHATHUIS PEeLICHU 3aJjad TeOMeTpUUYecKHe (PaKThl, €CIIU YCIOBHUS UX IPUMEHEHUS
3aJaHbl B IBHOM (JOpMeE, a TAaKXKe MPeJoIaracTcs HECKOJIbKO 1IaroB perieHus;

L] peiaTh 3a/1a4M Ha HAXOX/IEHUE F€OMETPUYECKUX BEJIMUUH 110 00pa3LaM Uil aJropuTMaM;
[l ¢opmynupoBaTh CBOICTBA U MPU3HAKHU QITYD;

] 1OKa3bIBaTh FEOMETPUUYECKUE YTBEPIKICHUS;

[ BIIQAETh CTAHIAPTHOM KIACCH(PHUKAIMEN TUIOCKHX GUTYp (TPEYroJbHUKOB U
YeThIPEXYTOJIbHUKOB).

B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

] MCIONIB30BaTh CBOMCTBA Fr€OMETPUUYECKUX (UTYp JUIsl pellIeHHs TUIIOBBIX 3a/RY,
BO3HUKAIOIIMX B CUTyallUsIX [TOBCEAHEBHOM KM3HHU, 3a/1a4 IPAKTUYECKOT0 CONEPIKAHNUS;

] MCIIONIB30BaTh CBOMCTBA F€OMETPUYECKUX (GUTYp JUISl peLeHHs 3a/1a4 IPAKTUYECKOTI0
XapakTepa M 3a/1a4 U3 CMEKHbIX JTUCIUIUINH.

OTHomeHust

[J OmepupoBaTh MOHATHSIMHU: PABEHCTBO (DUTYP, PaBHBICPUTYPBI, PABEHCTBO TPEYTOJIHHUKOB,
[apaJuIEIbHOCTD MPSAMBIX, IEPIECHAUKYISIPHOCTD NPSIMBIX, YIJIBI MEXKAY IPSIMBIMU,
NEePIEeHIUKYIISAP, HAKJIIOHHAs, TPOEKIHs, Toaodue puryp, nogo0HbIe GpUrypsl, Mo100HbIE
TPEYrOJIbHUKY;

[l mpuMeHATh Teopemy Paiieca U TEOPEMY O MIPOMOPLHUOHAIBHBIX OTPE3KAX MPHU PELICHUH 3a/1a4;
] XapaKTepHu30BaTh B3aUMHOE PACIIOJIIOKEHHUE ITPSIMON U OKPY>KHOCTH, IBYX OKPYKHOCTEH.

B noBceiHeBHOM KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:

] MCHOJB30BaTh OTHOLIEHUS AJIS PEIIEHUS 3a1a4, BO3HUKAIOUIUX B PEAIbHOU KU3HU.
HN3mepenus u BbIYMCICHUS

U] BBINOJIHATE U3MEPEHUE UIMH, PACCTOSIHUHI, BEIMYHUH YIJIOB C IOMOIIbIO HHCTPYMEHTOB AJIs
WU3MEPEHU JUTUH U YIJIOB;

'] mpUMEHATH GOPMYIIbI IEPUMETPA, TUIOAAN U 00bEMA, TUIOIIAAN TOBEPXHOCTH OTJEIbHBIX
MHOTOTPaHHHUKOB IPU BBIUMCIICHUSX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBUH;

npuMeHsTh Teopemy [Ingdaropa, 6a30Bbie TPUTOHOMETPUUECKHE COOTHOILIECHUS [T BBIUMCIICHUS
JUTMH, PACCTOSHU,IUIOMIAICH B TPOCTEHIINX CIIydasx;

'] onmepupoBaTh MPeJCTaBICHUSIMHU O JUIMHE, TUIOIAAN, 00bEME KaK O BEIMYUHAX;

[l mpumenats Teopemy Iudaropa, popmysnsl miomanu, o6bEMa Mpu paleHu MHOTOIIATOBBIX
3aJa4, B KOTOPBIX HE BCEIaHHBIE MPE/ICTABIEHBI IBHO U KOTOPbIE TPEOYIOT BBIYMCICHUH,
orepupoBaTh O0Jee MIUPOKUM KOTHMUECTBOM (DOPMYJIIITUHBL, TUIOIIAIU, 00bEMA, BEIUUCIIATH
XapaKTEePUCTUKH KOMOMHAIMH PUryp (OKpy>KHOCTEH 1 MHOTOYTOJIbHUKOB),BBIYUCIIATD
paccTosiHUS MEXly pUrypaMu, IPUMEHSATh TPUTOHOMETPUYECKUE (POPMYJIBI ISl BBIYMCIEHUN B
6oJ1ee CIIOKHBIX CIydasiX, IPOBOAUTEH BBIYMCICHHUS HA OCHOBE PaBHOBEIMKOCTHU U
PaBHOCOCTaBJIEHHOCTH;

] MPOBOAMTH MPOCTHIE BEIYUCICHHS Ha OOBbEMHBIX TEJaX;

[l ¢opMynupoBaTh 3aJ1a4y Ha BBIYKCICHHE JUIMH, TUIOIIae 1 00bEMOB U peliaTh ux.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeIMETOB:

| BBIYMCIATH PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYalUsX, IPUMEHATh GOPMYJIbI U
BBIUNCIIATH IUIOIAAHN B IPOCTHIX CIIyYasiX;

| MpOBOAMTH BBIYMCICHUS HA MECTHOCTH, IPUMEHATH (PCPMYJIbI IIPU BBIYMCICHUAX B CMEXHBIX
y4eOHBIX IPeMETaX, B OKPYKaroIe 1eHCTBUTEIbHOCTH.



I'eomeTpruyeckue nocTpoeHus

] M300paxatrh TUIOBBIE IUNIOCKHE (GUTYPBI U (PUTYpPBI B IPOCTPAHCTBE OT PYKHU U € TIOMOIIBIO
UHCTPYMEHTOB;

] u300paxarb reoMeTpuyeckre (GUrypsl 1o TEKCTOBOMY U CUMBOJIBHOMY OIIMCAHUIO;

L] cBOOOIHO ONEpUPOBATh YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CIIy4asx;

[ BBINOJIHATH IOCTPOCHUSI TPEYTOJIbHUKOB, IIPUMEHATH OTIEIIBHBIE METOBI IIOCTPOSCHUI
UUPKYJIEM U JIMTHEHKOW M IPOBOJAUTH NPOCTENIINE UCCIECIOBAHUS YUCIIA PEILICHU;

] u300paxarh TUIOBBICIIJIOCKHE PUTYpBl U 0OBEMHBIE T€IA C OMOLIBIO MPOCTEHIINX
KOMIIBIOTEPHBIX MHCTPYMEHTOB.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

] BBINOJHATH MPOCTEUIINE TIOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B pEalbHON YKU3HU;

] OLEHMBATh pa3Mepbl peallbHbIX 0OBEKTOB OKPYKAKALIEr0 MUpA.

IIpeoOpa3oBanus

[} Ctpouts ¢urypy, CAMMETPUYHYIO JaHHOM (hPUT'ype OTHOCUTENILHO OCH U TOYKH;

] omepupoBaTh MOHATUEM JIBHKEHUS U IpeoOpa3zoBaHus N000us, BIaeTh NpUuEMaMu
HOCTPOCHUS (PUTYp C MCIIOJIb30BAaHUEM ABMKEHHUH U MpeoOpa3oBaHUil NOJ00Ms, IPUMEHSTh
IIOJIyYEHHBIE 3HAHUS U OIBIT IIOCTPOCHUN B CMEKHBIX MPEIMETAX U B PEAIbHBIX CUTYalUsAX
OKPY’KaroIlero Mupa;

[l cTpouth GuUrypy, nog00HYIO JAHHOU, MTOJIH30BATHCA CBOMCTBAMH TMOI00MS 1J11 0OOCHOBAHHUS
CBOICTB Quryp;

IPUMEHSTH CBOMCTBA JABWKCHHUMN IS TIPOBEICHHS TPOCTEUIIIMX 0OOCHOBAaHUI CBOHCTB (pUTyp.
B noBceHeBHOM KU3HM M NIPH U3YYCHHH APYTUX NPEIMETOB:

] pacrio3HaBaTh JABM)KEHHE OOBEKTOB B OKPYKAIOILEM MUPE;

] pacmo3HaBaThb CHMMETPHUHBIE (DUTYpPBI B OKPY’KAIOILIEM MHPE;

[l IpUMEHATH CBOMCTBA IBUKEHUI U IPUMEHSITH 110001 JIsl TOCTPOSHUM U BHIYUCICHU.
BekTopbI M KOOPpAUHATHI HA MJIOCKOCTH

[l omepupoBaTh MOHATUSMHU: BEKTOP, CyMMa BEKTOPOB, Pa3HOCTh BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YKCJIO, YIOJl MEXKIAY BEKTOPAMHU, CKAJIISIPHOE ITPOU3BEIEHNE BEKTOPOB, KOOPIUHATHI
Ha IUIOCKOCTH, KOOPJAMHATHI BEKTOPA;

[ ompenensiTh NPUOIMKEHH KOOPAMHATHI TOUKH 10 €€ N300paKEeHUIO Ha KOOPIMHATHON
IIJIOCKOCTH;

[ BBINOJHATH JEMCTBUS HAJl BEKTOPAMHU (CI0XKEHHE, BBIYMTAaHUE, YMHOKEHUE Ha YUCIIO),
BBIYHCIIATH CKAISIPHOE NMPOU3BENCHUE BEKTOPOB, ONPEAEIATh B IPOCTENIINX CIIy4asx yro
MEXly BEKTOPaMH, BBIIIOJIHATH Pa3JI0KEHUE BEKTOPA HA COCTABIIAIOLINE, IPUMEHSATH
MOJIy4YEHHbIE 3HaHUA B (pU3HKeE, MOIB30BATHCS POPMYIION BBIUNCICHUS PACCTOSIHUSI MEKIY
TOYKaMHU 10 U3BECTHBIM KOOPAWHATAM, UCIIOJIb30BaTh YpaBHEHUs (pUTYp JUId pelieHus 3ajad;
[l IPUMEHATH BEKTOPHI U KOOPJAMHATHI JIJISl PEIICHHS] TEOMETPUYECKIX 3a/1a4 Ha BBIYUCIICHUE
JUIMH, YTJIOB.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

[l MCIIoNb30BaTh BEKTOPHI IS PELLICHMS POCTEHIINX 3a1a4 Ha ONPEIEICHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBUKEHUS;

] MCIONIb30BaTh MOHATHUS BEKTOPOB M KOOPMHAT JUUIsl pelieH s 3a/1a4 o usuke, reorpaduu u
JIPYTUM y4eOHBIM IIpeIMeTaM.

Hcropuss MaTeMaTHKHU

[l OmMCHIBaTh OTJEIBHBIE BBIIAIOIINECS PE3YyIbTAThI, IOJYYEHHBIE B XO/I€ PA3BUTHS MATEMaTUKH
KaK HayKU;

[l 3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITUH U UX ABTOPOB B CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

] TIOHMMAaTb POJIb MATEMAaTUKHU B pa3BuTuu Poccuu;

] XapakTepHu30BaTh BKJIAJ BBIJAIOLIUXCSI MaTEMAaTUKOB B Pa3BUTHE MaTEMATUKU M UHBIX
Hay4HBIX 00JacTei.

MeTtoabl MATEMATHKH



] BbiOupaTh MOAXOAIMMI U3YUEHHBIH METO ITPU PELICHUN U3yYCHHBIX THIIOB
MaTeMaTHYeCKUX 3a7ay;

[/ IpUBOAUTH PUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH JEHCTBUTEIbHOCTH
U TIPOU3BEJICHUSIX UCKYCCTBA;

[l MCronb3ysi U3y4eHHbIE METObI, TPOBOJIUTD JIOKA3ATEIbCTBO, BHIIIOJIHATH OIPOBEPKEHUE;

] BpIOMpAaTh U3yYEHHBIE METObI U MX KOMOMHALIMU JUIS PEIICHUs MaTeMaTUYeCKIX 3a/1ay;

[l MCronb30BaTh MaTEMAaTUUYECKUE 3HAHUS JIJIS1 OTIMCAHUS 3aKOHOMEPHOCTEH B OKpYXkKarolen
JNEHCTBUTENLHOCTU U IPOU3BENICHUSX UCKYCCTBA,;

[l MpUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU MaTeMaTUYECKUX 3a/1a4.

[Tporpamma obecrieqnBaeT JOCTHKEHHE CICAYIOUINX PE3yIbTaTOB OCBOCHUS 00pa30BaTeIbHON
IPOrpaMMbl OCHOBHOT'O OOIIIET0 0Opa30BaHUS:

JIMYHOCTHBIE:

1) hopMmupoBaHKE OTBETCTBEHHOIO OTHOIICHHS K YIEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJarOIXCs K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUU K O0YUCHUIO U
MO3HAHUIO, BBIOOPY JalIbHENIEro o0pa3oBanus Ha 6a3e OPUEHTUPOBKHU B MUpe mpodeccuit u
PO ECCHOHAIBHBIX MPEAMOYTCHHN, 0CO3HAHHOMY ITOCTPOCHHUIO WHIUBUTyaIbHON
00pa30oBaTenbHOI TPACKTOPUH C YUETOM YCTOMYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

2) hbopmEpoBaHKE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

3) bopmupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMHU U MIAAIIMMU B 00pa30BaTeNbHOM, OOLIECTBEHHO MOJIE3HOM, y4eOHO —
MCCJIEI0BATENbCKOM, TBOPUYECKOUN U IPYTUX BUIAX JIEATEIbHOCTH;

4) yMeHue ICHO, TOYHO, IPAMOTHO HM3JIaraTh CBOM MBIC/IA B YCTHOW U MUCHbMEHHOM peUH,
MMOHUMATh CMBICJI TIOCTABJIEHHOM 3a/]a4M, BRICTPAUBaTh apryMEHTAIIUIO, TIPUBOIUTH IPUMEPHI U
KOHTPIPUMEDBIL;

5) KPUTHYHOCTD MBIIIICHHSI, yMEHUE PAcIiO3HABATh JOTMUECKH HEKOPPEKTHBIC BBICKA3bIBAHHUS,
OTIIMYATh TUIOTE3Y OT (paKTa;

6) KpeaTHBHOCTh MBIIUICHHUS, HHUIIHATHBY, HAXOIYMBOCTh, AKTUBHOCTH IPH PEIICHUH
T€OMETPUUYECKHX 3a/1a4;

7) yMeHUE KOHTPOJIMPOBATH MPOIECC M PE3YJIbTAT yICOHON MaTeMaTHUECKOM JISSITEbHOCTH;

8) crocoOHOCTH K 3MOIMOHAILHOMY BOCHIPUATHIO MATEMAaTHYECKUX 00OBEKTOB, 3a/1a4, PEIICHHUH,
pacCyXIeHHUI;

MeTanpeaMeTHbIe:

1) yMeHHEe CaMOCTOSTENHHO TUIAHUPOBATh AbTEPHATHBHBIC TYTH JOCTHKEHHS LIENIeH,
OCO3HAHHO BBIOMpPATh Hanboee 3 PEeKTUBHBIE CIIOCOOBI pelIeHHs Y4eOHbBIX U TTO3HABATEIbHBIX
3ajady;

2) YMEHHE OCYILECTBIIATH KOHTPOJIb MO PE3YJIBTATY U 110 CIIOCO0Y JICHCTBHS Ha YPOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTHh HEOOXOIUMBIC KOPPEKTHBHI,

3) yMeHHe aJIeKBaTHO OIICHUBATH MPABUIIBHOCTD WM OIIMOOYHOCTh BBHIIIOJHEHUST YUEOHOI
3aauu, €€ O0BEKTUBHYIO TPYJAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

4) 0CO3HAaHHOE BJIAJICHUE JIOTHUECKUMHU JICHCTBUSAMH ONPECICHHS MTOHATHI, 0000IIICHNS,
YCTaHOBJICHHSI aHAJIOTU I, Ki1accuUKaI Ha OCHOBE CAMOCTOSITENIbHOTO BIOOpA OCHOBaHUI U
KPUTEPUEB, YCTAHOBIICHUS POJOBHIOBBIX CBSI3EH;

5) yMeHHe yCcTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE PACCYKICHHE,
YMO3aKTI04YeHUe(MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOBL;

6) ymeHue co3/1aBaTh, IPUMEHATH U IPe0OPa30BhIBATH 3HAKOBOCHMBOJIUYECKUE CPE/ICTRA,
MOJICTIM M CXEMBI JJIsl PEIIeHUs] y4eOHBIX U MTO3HABATEIILHBIX 33/1aY;

7) yMeHHUE OPraHM30BbIBATh YUeOHOE COTPYIHUIESCTBO U COBMECTHYIO JACATEILHOCTD C YUUTEIEM
U CBEPCTHUKAMHU: ONIPEENATH LEH, pacpeAesaTh GYHKIIMN U POJIU YIaCTHUKOB, 00IIHe
crocoObI paboThI; yMeHHE paboTaTh B TPYIIE: HAXOAUTH OOIIee pelIeHNne U pa3peliaTh



KOH(JIMKTHI HA OCHOBE COTJIACOBAaHUS MO3UINHA 1 y4€éTa HHTEPECOB; CIYyIIaTh MapTHEPA;
(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) dpopmupoBaHue U pa3BUTHE YIeOHOU U OOIICIONB30BATEILCKON KOMIICTEHTHOCTH B 00J1aCTH
UCIIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHoJorui (MKT-komnereHTHOCTH);
9) popmupoBaHue MepBOHAYATBHBIX PEACTABICHUN 00 HICSIX U O METOJIaX MATEMAaTHUKH KakK 00
YHHMBEPCAIbHOM SI3bIKE HAYKU M TEXHUKH, O CPEICTBE MOJCINPOBAHMUS SBJICHUN U IPOLIECCOB;
10) ymeHue BUACTh MaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluH B APYTUX
JUCLUILINHAX, B OKPYXKAIOIEH KU3HU;

11) yMeHue HaXOIUTh B Pa3IMYHBIX HCTOYHUKAX HH(OPMALIUIO, HEOOXOJUMYIO JJISl PEIICHHUS
MaTeMaTHYeCKUX MpoOJIeM, U IPEACTaBIATh €€ B IOHATHON (hopMe; IPUHUMATh PELICHUE B
YCIIOBHSAX HETIOJHOW M U30BITOYHON, TOYHOM U BEPOSTHOCTHOM MH(OpMAIIHH;

12) yMeHHe TOHUMATh ¥ UCIIOJIb30BATh MATEMATHUYECKUE CPEIICTBA HATIISTHOCTH (PUCYHKH,
YEepTEKH, CXEMBI U JIP.) AJI WILTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUH;

13) yMeHue BBIJIBUIaTh THIIOTE3bI IPU PELICHUH YYE€OHBIX 33/1a4 H IOHUMATh HEOOXOAUMOCTh UX
IIPOBEPKU;

14) yMeHHe IPUMEHSTh HHAYKTUBHBIC U JICAYKTUBHbBIC CIIOCOOBI pACCYKICHUI, BUICTh
pa3IuyYHbIE CTPATETUHU PELICHUS 3aay;

15) noHMMaHue CYIIHOCTH aJIrOPUTMHUYCCKHX MPEANICAHUI U YMEHHE JICHCTBOBATH B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJITOPUTMOM;

16) yMeHHE caMOCTOSITEIBHO CTABUTh LICJIH, BBIOUPATh M CO3JaBaTh AITOPUTMBI JUISl PELICHHS
y4eOHBIX MaTeMaTHYECKUX MPOOIIeM;

17) yMeHuUe IIaHUPOBATh U OCYILECTBIISTH ACATEIbHOCTD, HAIPABJICHHYIO HA PEIICHHE 3314
UCCJIEIOBATEIbCKOTO XapaKTepa;

npeaMeTHbIe:

1) oBnayieHre 0A30BBIM MOHATHIHBIM aIMapaToM MO0 OCHOBHBIM pa3/ieiiaM COJICPKAHUS;
npeJcTaBiIeHne 00 OCHOBHBIX U3y4aeMbIX MOHATHAX (YUCII0, TeOMETpHUecKas purypa, BEKTop,
KOOpJMHATHI) KaK BaKHEUIINX MaTeMaTHUYECKUX MOJIENSAX, TO3BOJISIOIINX OMUCHIBATh U U3Yy4aTh
peasIbHBIE NTPOLIECCH] U SBICHUS;

2) yMeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAIN3UPOBATh, H3BJICKATh HEOOXOAUMYIO
UH(OPMALINIO), TOUHO U TPAMOTHO BBIPAXKaTh CBOM MBICIIH B YCTHOW U MMCbMEHHOM peyn C
PUMEHEHHEM MaTeMAaTUYECKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh PA3INYHbIE S3bIKH
MaTeMaTHKH, TPOBOJIUTh KJIACCU(PUKAIINHU, IOTHIECKHE 0OOCHOBAHUS, 10Ka3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKICHUII;

3) oBnajgeHUE HABBIKAMH YCTHBIX, TMChbMEHHBIX, HHCTPYMEHTAIbHBIX BHIUYMCICHHN;

4) oBJaJiecHUE TEOMETPUIECKUM SI3BIKOM, YMEHHE UCIIOJIb30BATh €T0 JIJIsl OMIMCAHUS TPEIMETOB
OKPY’KaIOIIEero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3UTEIbHBIX
YMEHHH, TpHOOpeTeHNEe HABBIKOB TEOMETPUYECKUX TTOCTPOEHUH;

5) ycBoeHHE cucTeMaTHYeCKUX 3HAHUH O IJIOCKUX (PUTypax U X CBOMCTBAxX, a TAK)KE Ha
HarJIsiTHOM YPOBHE — O IPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHSTh
CUCTEMATUUYECKUE 3HAHUSA O HUX JUIS PELIEHHs] TEOMETPUUECKHUX U MPAKTUYECKUX 3a/1ay;

6) ymMeHue u3MepsTh JJTUHBI OTPE3KOB, BEIMYUHBI YIIIOB, UCIIOIB30BATH (POPMYITBI IS
HaXO0XKJICHUS EPUMETPOB, TUIOIAAeH U 00bEMOB reOMETpUUECKUX (pUryp;

7) yMEHUE IPUMEHSTh U3yUCHHBIC TIOHSTHUS, PE3YJIbTAThl, METOIBI JIJISl PELIICHUS 33124
IIPAKTUYECKOI0 XapaKTepa 1 3aa4 U3 CMEXKHBIX JUCLHUIUIMH C UCIIOJIb30BaHUEM NIpU
HEO0OXOIUMOCTH CIIPABOYHBIX MATEPHATIOB, KAJIBKYJISTOPA, KOMIIBIOTEpA.

2. Cooeporcanue Kypca zeomempuu 7 — 9 Knaccol

I'eomerpuueckue Gpurypsl

@urypbl B reoMeTPpUH U B OKpYsKkaloleM Mupe. ['eomerpuueckas ¢purypa. DopmupoBanue
NPEICTaBICHUN O METAIIPEIMETHOM MOHATUN «purypay. Touka, TMHUA, OTPE3OK, IpsMasi, JIy4,
JI0OMaHasi, INIOCKOCTh, yroil. buccekrpuca yria u €€ CBOMCTBA, BUBI YIJIOB, MHOTOYTOJIbHUKH,
KpYT.

OceBast cuMMeTpHst reoMeTpudeckux Guryp. LleHTpanbHas cCHMMETpPHUS T€OMETPUIECKUX (PUTYD.



MHoroyrojibHUKH. MHOIOYrOJIbHUK, €0 3JIEMEHTHI U €r0 CBOMCTBA. Pacrio3naBanue
HEKOTOPBIX MHOTOYTOJIbHUKOB.

BrlInykiibie ¥ HEBBIITYKIIBIE MHOTOYTOJIbBHUKH. [IpaBUIIbBHBIE MHOTOYTOJIBHUKH.
Tpeyronbauku. Bricota, Meauana, 6uccekTpuca, CpeHsis TUHUS TPEYroJbHUKA.
PaBHOOeApEHHBII TPEYTOJIIBHUK, €TO CBOWCTBA U MPU3HAKH. PAaBHOCTOPOHHUI TPEYrOJbHUK.
[IpsaMOyrosibHBIN, OCTPO YTrOJIbHBINA, TYIOYTOJIbHBIA TPEYTOJIbHUKH.

Bremnue yrisl TpeyroiabHuka. HepaBeHCTBO TpeyronbHUKa.

Yetbipéxyronpuuku. [lapamienorpamMm, poM0, NpsSMOYTOIbHUK, KBAJpaT, Tpaneus,
paBHOOEpEHHAs TpaICIHs.

CaolicTBa U MPU3HAKY Mapajijiesiorpamma, pom0a, NpsIMOyroJbHUKA, KBaIpara.
Oxpy:xkHOCTDb, KPYr. OKpYKHOCTb, KPYT, UX JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE U BIINCAHHBIE
yrabl. KacaTenbHas u cexkymas K OKpyKHOCTH, UX CBOMCTBAa. BrimcaHHbIe U ONUCAaHHbIE
OKPYKHOCTH JJIs TPEYTOJIbHUKOB, YETBIPEXYTOJIbHUKOB, IIPABUIIBHBIX MHOTOYTOJIbHUKOB.
I'eomerpnueckue ¢purypsl B npocTpancrse (00bEMHBIE Tes1a). MHOTOTpaHHUK U €ro
aneMeHTsl. Ha3BaHMs MHOIOTpaHHUKOB C Pa3HBIM IIOJIOKEHUEM U KOJIMYECTBOM I'PAHEM.
[TepBuuHbIe MpeACTaBICHUS O MUPaMUJIe, Mapaiielenunee, npusMe, chepe, mape, HUIuHApE,
KOHYC€, X 3JIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTHomeHunst

PaBenctBo ¢uryp. ColicTBa paBHbIX TPEYroJIbHUKOB. [Ipy 3HaKu paBeHCTBA TPEYTOJIbHUKOB.
HapanaeabHocTs NPAMBIX. [[pU3HaKU U CBOICTBA NapaJIEIbHBIX MPAMBIX. AKcuoma
napannenrvbHocmu Eexauoa.

Teopema Daneca.

Ilepnenauxkyasipuble npsimbie. [Ipsamoit yroa. Ilepnenaukyisap k npsamon. Hakiionnas,
npoekuusa. CepeuHHbIN NEPIeHIUKYISP K OTPE3KY.

Ceoticmea u npusHaxku nepneHouKyIapHOCmu.

IMopodue. IIponopyuonanvusie ompesxu, nooodue gueyp. IlooodbHvle

mpeyzonbruxu. [Ipusnaxku nodoous.

B3auMHoe pacnosiokeHue IpsMON U OKPYKHOCTHU, IBYX OKPYKHOCTEM.

HN3mepeHus ¥ BbIYMCICHUS

Beanunnsl. [lonstue Bennuunel. iinna. M3mepenue mmnael. EauHuns

MU3MeEpeHus MHbL. Bennunna yria. I'pagycHas mepa yriia. [lonstre o miomany miockon
burypsl u e€ cBoicTBax.

N3mepenne momanei. Equnuier uamepenus miomanu. [pencrasnenue 06 00bEme 1 ero
cBoiicTBax. M3mepenne o0béma. Ennnuiisl usmepenust 00bEMOB.

HN3mepenus u BbluncaeHus. IHCTpyMEHTBI 11 U3BMEPEHUN U ITOCTPOEHUI; U3MEPEHUE U
BBIYHUCIICHHE YTJIOB, JUIMH (PacCTOSHUI), mutomanei.

Tpuronomerpuyeckue GyHKIMH OCTPOTO YIJia B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue GyHKIUHU TYIOTO yriia. BelurcieHne 31eMeHTOB TPEYTOJIbHUKOB C
WCITOJIb30BAHNEM TPUTOHOMETPUUECKUX COOTHOIMIEHUU. POPMYIIBI IITOIMIAIA TPEYTOJIBHUKA,
napaujiesiorpaMMa 1 €ro 4aCcTHBIX BUJIOB, ()OPMYJIbI JUIMHBI OKPY>KHOCTH M TIJIOIIAIH KpyTa.
CpaBrenue u Beruncienue miomazaeii. Teopema I[udaropa. Teopema cunycos. Teopema
KOCHUHYCOB.

Paccrosinusi. PaccTtosinue Mmexny Toukamu. PacctostHue oT TOUku 10 npsiMoil. PaccrosiHue
MEXTy (puUrypamu.

I'eomeTpuueckne mocrpoeHus. ['eomeTpruiyeckre NOCTPOCHUS ISl WIUTFOCTPAlUA CBOMCTB
reomeTpuueckux ¢puryp. MHCTpyMeHTHI 17151 TOCTPOEHUH: LUPKYJIb, TUHEHKA, YTOJIbHUK.
[TpocTeiimye nocTpoeHUs HUPKYIEM U TUHENKOI: MoCcTpoeHue OUCCEeKTPHUCHI YIia,
NEPIEHAUKYJIApA K IPAMOU, yria, paBHOro JaHHOMY. [locTpoeHue TpeyroiabHUKOB 110
TPEM CTOPOHAM, IByM CTOPOHAM M YIJIy MEXIY HUMH, CTOPOHE U ABYM IMPUJICKAIINM K HEH
yriaM. JlesnieHue oTpe3ka B JaHHOM OTHOLICHUH.

I'eomeTpuyeckne nmpeodpazoBaHus



IIpeo6pa3oBanus. [Tonsarue npeobpazosanus. [IpencraBienue o MeTanpeAMETHOM OHSATHH
«11peoOpa3zoBaHuE».

[Tonobue.

JBukenus. OceBast U LEHTPAJIbHAsA CUMMETPUH, IIOBOPOT U NapaJIICIIbHBIN IIEPEHOC.
KomOunanuy ABMKEHUN HA INIOCKOCTHA U UX CBOMCTBA.

BekTopbI M KOOPAUHATHI HA IJIOCKOCTH

BekTopsbl. [loasTue BekTOpa, AEUCTBHUS HAJl BEKTOPAaMH, CIOJIb30BAHNE BEKTOPOB B (DU3HKE,
pa3I0KEeHUE BEKTOPa HAa COCTABIIAIOIINE, CKAIIPHOE TPOU3BEACHUE BEKTOPOB.

Koopaunartel. OcHOBHBIE IOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSHUE MEXTy TOUKAMH.
Koopaunatsl cepeiuHbl OTpE3Ka.

VYpaBuenus guryp. [IpumMeHeHre BEeKTOPOB U KOOPIAMHAT ISl PELICHUS MPOCTEHIINX
TEOMETPUYECKHX 3a]au.

Hcropust MaTeMaTHKHU

Bo03HUKHOBEHHE MAaTEMATUKHU KaK HAayKH, dTanbl €€ pa3BUTHs. OCHOBHBIE pa3Jesibl MATEMATUKH.
Brirarompecs MaTeMaTUKH U UX BKJIJ B Pa3BUTHE HAyKH. bECKOHEYHOCTh MHOKECTBA ITPOCTHIX
yuces. Yucna u 1IuHbI OTPE3KOB.

Panmonaneueie yncna. [lorpeGHOCT B HppanmonanbHbix uncnax. [lkomna [Tudaropa.
3apoxeHue anredpsl B Hepax apupmeruku. An-Xopesmu. Poxxaenne OykBeHHON CUMBOJIUKH.
I1. ®epma, @. Buer, P. Jle kapt. McTropus Bompoca 0 HaX0KACHUU GOPMYIT KOpHEH
anredpanvyeckux ypaBHEHUH cTeneHnei, 6onbiux uyeToipéx. H. Tapranss, Jx. Kapaano, H.

X. AGens, 3. I'anya.

[TosiBneHre MeTo1a KOOPAUHAT, O3BOJISIOIIEr0 IEPEBOIUTH FEOMETPUUECKUE OOBEKTHI Ha SI3bIK
anreopsl. [losenenne rpadpuxos Gynakmumii. P. Jlexkapt, [1. @epma. [Ipumepsl pa3inaHbIX CHCTEM
KoopauHat. 3agauda Jleonapno [Iuzanckoro (PuboHaqum) o kposmkax, ynciaa PudoHayyuu.
3anava o maxmaTtHoi gocke. CX0IuMOCTh T€OMETPUYECKOM MPOTPECCHH.

Hcroku Teopun BEPOATHOCTEN: CTpaxoBoe A€o, asapTHble Urpsl. 11. depma, b. Ilackans, 4.
bepnymu, A. H.Koamoropos. Ot 3emnenenus k reomerpuu. [lugarop u ero mxona. danec,
Apxumen. [Inaton u Apucrorens.

ITocTpoeHne nmpaBUIBbHBIX MHOIOYrOJbHUKOB. Tpucekuus yria. Ksagpartypa kpyra. Y qsoenue
kyOa. Mcropus uucna m. 3omoroe ceuenue. «Havyana» Eskiuna. JI. Diinep, H. U. JlobaueBckuii.
Hcropus naToro nocrynara.

I'eomeTpus u ucKyccTBO. I'eoMeTpruUecKre 3aKOHOMEPHOCTH OKPYKAIOLIEro MUPA. ACTPOHOMHS
u reoMeTpus. UTo U Kak y3Hau AHakcarop, patocder u Apucrapx o pazmepax JIyHsl, 3emiaun
u ComnHua. Ponb poccuiickux y4€HbIX B pa3BuTuu Matematuku: JI. Oitnep, H. . JlobaueBckmit,
IT. JI. Yebsmues, C. B. KoBanesckas, A. H. Konmoropos.

Maremaruka B pazsutuu Poccuu: I1€tp I, mikoma MaTeMaTnyeCcKuX U HaBUTALIKUX HAYK,
pasButHe poccuiickoro ¢uiota, A.H. Kpsimos. Kocmuueckas nporpamma u M. B. Kenpim.

3. Temamuueckoe njiaanHupoeanue ceomempuu

Ne Coaepxanue KO0J. | XapaKTepuCTHKA
napar MaTepuaJa YacoB | OCHOBHBIX BU/10B
paga AesiTeJIbHOCTH
yUueHHKa
YYA
7 Knmacc
I'naga 1 10
HayajbHble reoMeTpruyeckue
CBeJeHHusl
ITpsimast u otpe3ok. JIyd u 2 OOBSACHATD, UTO TAKOE
yroJn OTpPE30K, JIy4, yroj, KaKue
3 CpaBHEHHUE OTPE3KOB U yriioB | 1 (buUrypbl Ha3bIBAIOTCS




4,5

N3mepenne oTpe3KoB.
W3mepenue yrios.

4,5

H3mepeHue 0Tpe3KoB.
N3mepenue yrios.

Ilepnen quKyIsipHbIE TIPSIMBIE

VYpok pelieHus 3anad

PaBHBIMH, KaK
CPaBHUBAIOTCS U
U3MEPSIOTCS OTPE3KHU U
YIJIbl, 4TO TaKOE IPagyc u
rpajycHas Mepa yria,
KAaKOM yroJl Ha3bIBaeTCs
HPSMBIM, TYIIBIM, OCTPBIM,
pa3BEPHYTHIM, YTO TAKOE
cepeivHa OTpe3Ka U
OuccekTpuca yria, Kakue
YIJIbI Ha3bIBAKOTCS
CMEXHBIMHU M KaKue
BEPTUKAJIbHBIMH;
dbopMynupoBaTh u
000CHOBBIBAaTh
YTBEPKJICHHE O CBOMCTBAX
CMEKHBIX U
BEPTUKAJIHHBIX YIJIOB;
OOBSICHATD, KAKUE MPSIMBIE
Ha3bIBAIOTCSA
NEepPIEHANKYIISPHBIMH;
dbopmynupoBaTh U
000CHOBBIBaTh
YTBEpXKJEHHE O CBOICTBE
JIBYX TPSIMBIX,
NEepIEHANKYIISPHBIX K
TpeTbeil; n300pakaTh U
pacrio3HaBaTh yKa3aHHbIE
IIpOCTENIINE

(burypsl Ha yepTeKaX;
pelaTth 3a1auu,
CBSI3aHHBIE C STUMHU
pocTelmuMy QUrypamu

KonTpoJsbHas paGora Ne 1

I'naga 2 TpeyronbHHuK

U

17

1

1 TlepBblii TpU3HAK PAaBEHCTBA
TPEYrOJIbHUKOB

Vpok pelienus 3aaad 1no TeMe
«TpeyronpHUKN»

3

2 MenuaHbl, OUCCEKTPUCHI U
BBICOTHI TPEYTOJIbHUKA

Bropoii u TpeTuit npu3sHaKu
PaBEHCTBA TPEYTOJIbHUKOB

33.,[13‘-11/1 Ha MOCTPOCHUC

Vpok pelieHus 3aaad 1no TeMe
«TpeyronpHuKm»

KonTpoabsnas padora Ne 2

OObsCHATD, Kakas purypa
Ha3bIBACTCS
TPEYroJIbHUKOB, UTO TaKOE
BEPIINHBI, CTOPOHBI,

YIJIBI B TIEPUMET]
TPEyroJbHUKa, KaKon
TPEYTOJILHUK Ha3bIBACTCSI
paBHOOEIPEHHBIM U KaKou
PaBHOCTOPOHHUM, KaKue
TPEYTroJbHUKU
Ha3bIBAIOTCS PABHBIMU;
MU300paxarh 1
pacrio3HaBaTh Ha
yepTekax TPEeyroJbHUKU
U UX JIEMEHTHI;
bopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMBI O




MpU3HAKaxX paBEHCTBA
TPEYroJIbHUKOB;
00BACHATH, YTO
Ha3bIBACTCS
MEPIEeHIUKYIIIPOM,
MPOBEJICHHBIM U3 JAaHHOU
TOYKH K JAaHHOU MPSIMOI;
bopmynupoBaTh 1
JTIOKa3bIBaTh TEOPEMY O
MEePHEHANKYIISPE K
MPSIMOM; OOBSCHSTS,
KaKue OTPe3KU
HA3bIBAIOTCS MEIHUaHOM,
OMCCEKTPUCOI U BBICOTOM
TPEYroJbHHUKA;
dbopMynupoBaTh u
JTIOKA3bIBaTh TEOPEMBI O
CBOMCTBAX
PaBHOOEIPEHHOTO
TPEYroJbHUKA; PelIaTh
3a]1a4uM, CBA3aHHbIE C
MpU3HAKaMU PaBEHCTBA
TPEYrOJIbHUKOB U
CBOMCTBaMHU
PaBHOOEIPEHHOTO
TPEYroJIbHUKA;
dbopMynupoBaTh
OIpezeIeHUe
OKPY>KHOCTH; OOBSICHSITH,
YTO TaKO€ LEHTP, paauyc,
XOopJia U JuamMeTp
OKPY>KHOCTH; PEIIATh
IIPOCTEUIINE 3a/1a4U Ha
nocTpoeHue (MoCTpoeHue
yria, paBHOTO JaHHOMY,
MIOCTPOCHHE OMCCEKTPUCHI
yria, MoCTpOeHHe
MEPIEeHIUKYISPHBIX
MPSIMBIX, TIOCTPOSHUE
CepeNHbBI OTPE3KA) U
OoJree CIIOXKHBIC 3a/1a4H,
UCIIOJIb3YIOIINE
YKa3aHHBbIE IPOCTENIINE;
COMOCTABIISTh
MTOJIyYEHHBIN pe3yibTaT C
YCIIOBHEM 3aJ1a4H;
aHATM3UPOBATh
BO3MOJKHBIE CITy4au.

TI'naea 3

IapajjejbHble NIPsAIMbIE

1

IIpu3Haky napajienbHOCTH
JBYX IPSIMBIX

®opMyIMpOBaThH
OINpecIICHUE




Axcroma napajieIbHbIX
IPSAMBIX

Yok pelieHus 3a1ad 1no TeMe

«[TapannenbHble IPSMBIE)

HapajIeNIbHBIX MPSMBIX;
OOBSICHATD C TIOMOLIBIO
PHUCYHKA, KaKHE YTJIbI,
o0pa3oBaHHbBIE IPU
HepeCceueHH JBYX
IIPSAMBIX CEKYILEH,
Ha3bIBAIOTCS HAKPECT
JIeKAIIMMU, KAKUMH
OJIHOCTOPOHHUMM U KaKue
COOTBETCTBEHHBIMH;
bopMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI,
BBIpa)KAIOLIE IPU3HAKH
MapajuIeIbHOCTH JIBYX
HPSMBIX; OOBSICHATH, YTO
TaKOE aKCHOMBI
reOMETPHUU U KaKue
aKCHOMBI yKe
WCTIOJIb30BAJIMCH PAHEE;
(bopMynHpOBaTh AKCHOMY
NPSMBIX ¥ BBIBOJIUTD
CJIEZICTBUS U3 HEE;
dbopMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI O
CBOMCTBAX NapaJljIeIbHbIX
IpSIMBIX, OOpaTHBIE
TeopeMaM O MpHU3HAKAM
napaieNIbHOCTH,
CBSI3aHHBIX C HAKPECT
JeKaIuMH,
COOTBETCTBEHHBIMH U
OJIHOCTOPOHHUMH YTJIaMH,
B CBSI3U C OTHM
OOBSICHUTB, YTO TaKOE
YCIIOBHE U 3aKJTI0UEHHE
TEOpEeMBbI, KaKkasi TeopeMa
Ha3bIBaeTCsl 00paTHOI 1o
OTHOILIEHHIO K JJAHHOH
TeopeMe; OOBSICHATH B
YeM 3aKIIH04aeTCs] METOT
JI0Ka3aTenbCcTBa OT
IPOTHBHOTO:
dbopMynupoBaTh u
JIOKa3bIBaTh TEOPEMBI 00
yIJ1ax ¢ COOTBETCTBEHHO
napajieIbHbIMU U
NepIeHINKYIISIPHBIMH
CTOpPOHAMM; TPUBOAUTH
IIPUMEPBI UCIIOJIB30BAHUS
ATOTO METOJIA; PeIIaTh
3aJjauu Ha BbIYUCIICHHE,
JTOKa3aTeIbCTBO U




IMOCTPOCHUC, CBA3aHHBIMHA
C

napayuiebHbBIMU
TIPSIMBIMU.
KonTposbHas pagora Ne 3 1
I'naea 4 18 dopmynupoBaTh U
CooTHOIIEHUS] MKy CTOPOHAMU U JTIOKa3bIBaTh TEOPEMY O
yIJ1aMH TPeyroJbHUKA CyMMe yTJIOB
TpeyrojbHHUKa U €€
1 CyMMa yriioB TpeyroJibHHKa 2 CIIEJICTBHE O
BHEIIHEM yTJIe
TPEYTroJIbHUKA; TPOBOJINUTH
2 COOTHOILIEHUS MEXTY 3 KJIacCU(PUKAITHIO
CTOPOHAMH U yTIIAMU TPEYTOJIHHUKOB TI0 yIJIaM;
TpeyrojbHUKa dbopMynupoBath u
JTIOKa3bIBaTh TEOPEMY O
KonTpoJsbHas padora Ne 4 1 COOTHOILICHUAX MCKIY
3 [IpsimoyronbHbBIE 4 CTOPOHAMH U yTIIAMU
TPEYroJIbHUKU TpeyrojbHUKa (MpsMoe U
o0paTHOE yTBEpKJIEHUE) U
4 4 TlocTpoeHue TpeyrojabHUKA 4 CJICACTBHUS U3 HEE,
1o TEOpeMy O
TPEM BJIEMEHTAM HCPAaBCHCTBE
Pemenue 3agau 3 TPCYTrOJIbHUKA,
Koutpoabnas padora Ne 5 1 opmynHpoBath 1

JTIOKa3bIBaTh TEOPEMBI O
CBOMCTBAxX
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB
(TIpSIMOYTOJTBHBII
TpeyroubHUK ¢ yriaom 30o,
MpU3HAKAMU

paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB);
dbopMynupoBaTh
OIPEEIICHUS PACCTOSIHUS
OT TOYKH JI0 MPSAMOH,
paccTOsSHUE MEXKIY
napajyuieIbHbBIMU
MPSIMBIMU; PEIIaTh 3a7a9u
Ha BBIYHCIICHHE,
JIOKa3aTeJbCTBO U
MIOCTPOEHHUE, CBS3AHHBIE C
COOTHOUIEHUSIMU MEX]Y
CTOPOHAMH U yIJIaMU
TPEYroJIbHUKA U
paccTosTHUEM MEXIY
napauIeTbHBIMA
PSIMBIMU, TIPU
HE00X0IUMOCTH
MIPOBOAMTH IO X011y




pelieHus
JTIOTIOJIHUTEIIbHBIC
MOCTPOCHUSI,
COIOCTABJISTh
MOJIYYEHHBIH PE3yNbTaT C
YCIIOBUEM 3aJiauu, B
3aJjayax Ha MOCTPOCHHE
HCCJIEI0BATh BO3MOXHbBIE
CIIy4au.

IToBTOpEHUE U
CHCTEMAaTU3alHs

y4eOHOro Marepuaia Kypca
reomeTpuu 7 kiacca. Penenue
3a7a4

10

8 Kiacc

I'maBa V. YeTbIpéxyrojibHUKHU 14

1 MHOrOoyronbHuKH 2 OOBACHATH, YTO TAKOE JIOMaHasl,

2 [Tapayenorpamm u 6 MHOI'OYTOJIbHUK, €70 BEPILINHBI,
Tpanenus CMEXHBIC CTOPOHBI,

3 [IpsiMOyTOJIBHUK, 4 JMaroHaJId, U300paxkatb U
pom0O,KBaIpaT pacro3HaBaTh MHOTOYTOJIbHUKH
Pentenue 3amau 1 Ha 4epTeax; [IOKa3bIBaTh

KonTponbnas padora No | 1
1

AJIEMEHTHI MHOTO YTOJIbHUKA,
€r0 BHYTPEHHIOIO U BHEIIHIOO
o0nactu; GopMyIupoBaTh
OTIpeIeIeHNE BBITYKIIOTO
MHOT'OYTOJIbHUKA; U300pakaTh
Y pacrio3HaBaTh BBHITYKJIIbIC U
HEBBIMYKJIbIE MHOTOYTOJIbHUKH;
(bopMyTUpPOBaTh U I0KA3bIBATh
YTBEPXKJIEHHSI O CyMMeE YTJIOB
BBIITYKJIOT'O MHOTOYTOJIbHUKA U
CYMME €Tro BHEIIIHUX YIJIOB;
OOBSICHATD, KAKUE CTOPOHBI
(BepILIMHBI) YETHIPEXYTOJIbHUKA
Ha3bIBAIOTCS
MPOTHBOIOJIOKHBIMHU;
(bopMyIUPOBATh ONIPEACIICHHS
napajuiesiorpaMMa, Tparnenu,
paBHOOEIPEHHOHN U
MIPSAMOYTOJIBHOW Tpanenuu,
MPsIMOYTOJIbHUKA, poMOa,
KBaJpaTa; U300paxarb U
pacrio3HaBaTh 3TH
YeThIPEXYTOJIbHUKY;
(bopMyTUpPOBaTh M I0KA3bIBATh
YTBEpXKJIEHHs 00 UX CBOMCTBAX
U IIpU3HaKax; peliaTh 3ajaud Ha
BBIYUCIICHHE, JT0KA3aTEILCTBO U
MOCTPOCHHUE,

CBSI3aHHBIE C STUMH BUJAMU
YETBIPEXYTOJIbHUKOB;




OOBSACHSATH, KAaKHE JBE TOUKU
HA3BIBAIOTCS CUMMETPUIHBIMU
OTHOCHUTEJILHO TIPSIMOM (TOYKH),
B KakoM cirydae ¢urypa
HA3bIBACTCSI CUMMETPHUYHOM
OTHOCHUTEJIBHO MPSAMOI (TOUKH)
1 9TO TaKoe OCh (IICHTP)
CUMMETpPUHU (DUTYPBL;
MPUBOJUTH IpUMEPHI GUTYD,
00J1aJaroIuX 0CeBOM
(IeHTpaTbHOIN ) CHMMETpPHEH, a
TaK>Ke IIPUMEpBI OCEBOM U
LEHTPAJIbHOW CUMMETpHUIA B
OKpY’KaloIlIe Hac 00CTaHOBKE

I'nasa VI. Ilnomaae 14
1 [Tnomaas MHOTOYTOJIBHUKA 2 OOBSCHSTH, KaK IPOU3BOTUTCS
2 [Tnomane napamienorpamma, | 6 M3MEepEeHHe IIomae
TPEYrOJbHUKA, TPATICITUH MHOT'OYTOJIbHUKOB, KaK/e
3 Teopema [ludaropa 3 MHOT'OYTI'OJIbHUKH Ha3bIBAIOTCS
Pemenue 3ama4 2 PaBHOBEIIMKAMH U KaKHE —
Kontponbnas padota Ne 2 1 PpaBHOCOCTABJICHHBIMM,
(dhopMyIupOBaTH OCHOBHBIE
CBOIICTBa IJIOLIAACH U
BBIBOJIUTH C MIX TTIOMOIIBIO
dbopMybILIIOmAICH
NPSIMOYTOJTBHHUKA,
napajuieiorpaMmma,
TPEYroJIbHUKA, TPATICIUH;
dbopMynupoBaTh U JOKA3bIBATH
TeopeMy 00 OTHOILLIEHUUN
TIoMIaiel TPEeyroJIbHUKOB,
UMEIOIIUX 10 PAaBHOMY YTIIY;
dbopMynupoBaTh U JI0Ka3bIBATh
teopemy [Iudaropa u o6parnyro
eif; BeIBoaUTH hopmyiy I'epona
JUTS TUTOTIAN TPEYTOJIBbHUKA;
peliaTh 3a7a491 Ha BRIYUCIICHUE
U JIOKa3aTeIbCTBO, CBSI3aHHBIE C
dbopMynamu 1utomnanei u
teopemoii I[Tudaropa
I'naBa VII. Ilogo0HbIe TPEYTrOJbHUKH 19
1 Omnpenenenue mMog00HbBIX 2 OOBSICHATDH ITIOHATHE
TPEYTOJIHHUKOB PONOPLHUOHATILHOCTH
2 [Tpu3naku momgoOust 5 OTpPE3KOB; POpMyIUPOBATH
TPEYTOJIHHUKOB oTpenieeHus
Kontponbnas padora No 3 1 MOA00HBIX TPEYTOJILHUKOB U
3 [IpumeHeHue MOA00HS K 7 K03 pHIMEHTA TOA00US;
JI0KA3aTelIbCTBY TEOPEM U dbopMynupoBaTh U AOKA3bIBATH
pelnieHue 3aaadq TEOPEMBI: 00 OTHOIIICHUU
4 COOTHOILIEHHE MEXKTY 3 IIOMIaAe MOJO0HBIX

CTOpPOHAMHU U yriaMu
IPSIMOYTOJIBHOTO

TPEYTOJIHHUKOB, O TIPU3HAKAX
MoA00Hs TPEYTrOJIbHUKOB, O




TpeyroJbHHUKA

KonTtponsHas padora Ne 4

CpeIIHeH JIMHUU TPEYTOJIbHHKA,
0 MepeceueHu MeInaH
TPEYroJbHUKA, O
MPOIMOPIIMOHAIILHBIX OTPE3KaX B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE,
00BACHATE, YTO TAKOE METOI
o100Ms B 3aja4ax Ha
MOCTPOCHHUE, U IPUBOIUTH
PUMEPBI IPUMEHEHHSI TOTO
METO/1a; O0BACHIThH, KAK MOYKHO
HCIIOJIB30BaTh CBOMCTBA
MOTI00HBIX TPEYTOIHHUKOB
BHU3MEPHUTENBHBIX padoTax Ha
MECTHOCTH; O0OBICHATH, KaK
BBECTH IOHATHUE ITOJ00MS ISt
MIPOU3BOJILHBIX (PUTYD;
(bOopMyYITHPOBATH OINPEICIICHUS U
WJUTIOCTPUPOBATH TIOHSATHS
CUHYCa,

KOCHHYCA U TAHT'€HCA OCTPOTO
yria mpsMOyrojJbHOTO
TPEYroJIbHUKA; BBIBOJUTH
OCHOBHOE TPUTOHOMETPHUIECKOE
TOKICCTBO U 3HAYCHUS CHHYCA,
KOCUHYCAa ¥ TaHTEHCA JIJIS YTIIOB
30°,

45°, 60°; pemaTh 3a1a4H,
CBSI3aHHBIC C TOJI00UEM
TPEYTOJIHHUKOB, JIJIS
BBIYHCIICHHS

3HAYEHUH TPUTOHOMETPUICCKHIX
(GYHKIUI HCTIONh30BAaTh
KOMITBIOTEPHBIE TIPOTPAMMBI

I'naBa VIII. OxkpyxHocTh

17

1

Kacarenapnas k OKPY’KHOCTHU

w

2

LlenTpanpHble U BIIUCAaHHbBIE
YTJIbI

UYeTtsIpe 3aMedarenbHble
TOYKHU
TPEYroJIbHUKA

Bnucannas u onucanHas
OKPY>KHOCTh

Pemenue 3amau

KourpoJubsHnas padora Ne 1

HccnenoBaTts B3auMHOE
pacnoIoKEeHUE IPSIMON U
OKPY>KHOCTH; (POPMYJINPOBAThH
ONpE/ICIICHUE KacaTeIbHON K
OKPY>KHOCTH; (POpPMYJINPOBATH U
JTIOKa3bIBaTh TEOPEMBI: O
CBOICTBE KacaTeJIbHOM, O
IpU3HaKe KacaTelbHOH, 00
OTpE3KaxX KacaTeNIbHBIX,
MIPOBEIEHHBIX

W3 OJTHOM TOYKH;
bopMyIUpPOBaThH MOHITHS
LEHTPAJIBLHOTO yIja U
I'paJlyCHOM MepbI IyT'1

[ToBTopenue. Pemenune 3anau

9 kJacc

I'maBa I X. BekTo

DbI

1

[TonsiTue BekTOpa

DopMyIHpOBaTh ONPEIEICHUS




" WJIUIIOCTPUPOBATD IMMOHATHA

2 CnoxxeHue 1 BhIYUTaHUE 3 BEKTOpA, €ro JJIMHBI,
BEKTOPOB KOJUTMHEAPHBIX U PABHBIX
3 YMHOKEHHE BEKTOpa Ha 3 BEKTOPOB; MOTUBUPOBAThH
yucno. [IJpumenenue BBEJICHUE MOHATUHN U IEHUCTBUH,
BEKTOPOB CBSI3aHHBIX C BEKTOPAMH,
K pEIIeHHUIO0 3a/1a4 COOTBETCTBYIOILIUMU
IIpPUMEpPaMH, OTHOCAILIUMUCS K
(bu3HYECKUM BEKTOPHBIM
BEJIMYMHAM; IPUMEHATh
BEKTOPbI U JIEUCTBUS HAJ HUMU
IIPU pelIeHun
reOMETPUUYECKUX 3a/1a4
I'naBa X. MeToa koopauHaTt 10
1 Koopaunatsl BekTopa 2 OOBACHATH U WILTIOCTPUPOBATD
2 [Ipocreiimue 3anauu B 2 MIOHATHUSA NPSMOYTOJIBHOU
KOOpJIMHATaxX CUCTEMbI KOOPAHMHAT,
3 YpaBHEHHUE OKPYKHOCTU U 3 KOOpAMHAT
npsiMOi TOYKH U KOOPJUHAT BEKTOPa;
BBIBOJIUTH U HCIIOJB30BaTh PU
Pemienue 3a1a4 2 pelieHuu 3aaa4 GopmyIsl
Kontponbnas padora Ne 1 1 KOOpAMHAT CEPEANHbI OTPE3Ka,
JUTMHBI BEKTOPA, PACCTOSHUS
MEXy IByMsl TOUKaMU,
YPaBHEHHUsI OKPYKXHOCTU U
IPSAMOM
I'naBa XI. CooTHOIIEHHE MEXKAY 11 dopmynupoBaTh U
CTOPOHAMM M YIJIAMM TPeyroJIbHUKA. WJUTIOCTPUPOBATH OIPEIETICHUS
CkansipHoe npousBe/iecHHe BEKTOPOB CHUHYCa, KOCUHYCa, TAHI'€HCA U
1 Cunyc, KOCUHYC, TAHTEHC, 3 KoTanreHca yrios ot 0 no 180°;
KOTaHI'€HC yIJia BBIBOJIUTH OCHOBHOE
TPUTOHOMETPHUECKOE
2 CooTHoOLIEHHE MEXTY 4 TOXKJIECTBO U
CTOPOHAaMU U YIJIaMU TPEyToJIbHUKA (GbopMyIibl IPUBEICHMUS;
(bopMynHUpOBaTh U JOKa3bIBATh
CkaJispHO€ MTPOU3BE/IEHNE BEKTOPOB TEOPEMBI CHHYCOB U KOCUHYCOB,
Pemenue 3amau 1 IIPUMEHSTH UX NPU PELICHUU
TPEYrOJIbHUKOB; OOBSICHATH, KaK
UCIIOJIb3YIOTCS
TPUTOHOMETpHUECKHUE (HOPMYJIIbI
B U3MEPUTENIbHBIX paboTax Ha
MECTHOCTH;
(bopMyIHpOBaTH ONpEIeIICHUS
yria MeXJy BEKTOpamH U
CKaJIIPHOT'O IPOU3BEIEHUS
BEKTOPOB; BBIBOJAUTH (hOpMYITY
CKaJIIPHOT'O IPOU3BEIEHUS
yepe3 KOOpIUHATHl BEKTOPOB;
KonrtponbHast pabora Ne 2 1
I'nmasa XII. /liinHa oKpYy:KHOCTH U 12 @opMynHpoOBaTh ONPENEICHNUE
IJIOLIAAb Kpyra IIPaBHWJIBHOI'O MHOTOYTOJIbHUKA;
1 \ [IpaBuiibHbBIE TPEYTOIBHUKHU 4 dbopMynupoBaTh u




JlnmuHa OKpyKHOCTH U
IUI0LIa/1b Kpyra

Pemenue 3agau

JIOKa3bIBaTh TEOPEMBI 00
OKPYHOCTSIX, OIIMCAHHOU
OKOJIO ITPaBUIILHOTO
MHOT'OYTOJIbHUKA U

BIIMCAHHOW B HETO; BBIBOJIUTH U
UCIIOJIE30BaTh (DOPMYIIBI JIJIS
BBIYMCIICHHUS ILIOIIA/IN
MPaBUILHOTO MHOTOYTOJIbHUKA,
€ro CTOPOHBI U paaunyca
BIIMCAHHOW OKPY>KHOCTH;
pemarb

3a/1a4u Ha IIOCTPOEHUE
MIPaBUJIbHBIX
MHOTOYTOJIbHUKOB; OOBSACHSTH
MOHATHUSA JJIMHBI OKPYKHOCTHU U
TJIOIAU KPYyTa; BBIBOJUTH
bopMyIIbI ISl BBIYUCIICHUS
JUTUHBI OKPY>KHOCTHU Y JUTMHBI
JIyTH, TUIOIIAU Kpyra u
IJIOIIA U KPYTOBOTO CEKTOPA;
MPUMEHSITH 3T (OPMYJIBI IPU
pelnieHnu 3a1a4y

KonTponbnas pabora No 1

I'nmasa XIIl. IBu:kenus

1

ITonsaTue gBMAKEHUS

w

2

[TapayutenpHBIN IEPEHOC U
IOBOPOT

Pemenue 3agau

OOBACHATH, UTO TAKOE
0TOOpakeHHe MIOCKOCTH Ha
ce0sl U B KAKOM CJIy4yae OHO
HA3BIBACTCS IBYKEHUEM
IUIOCKOCTH; OOBSICHATD, YTO
TaKoe 0ceBasi CHMMETPUS,
[EHTpaTbHAs CHMMETPHS,
napauieIbHBIA IEPEeHOC U
MMOBOPOT; 0OOCHOBHIBATH, YTO
9TH O0TOOpaKeHUs TUIOCKOCTH Ha
ceOst SIBIISTFOTCSI IBUKCHUSMU;
00BSACHATH, KAKOBA CBS3b
MEXTy IBIDKSHUSMHU U
HAIOKCHUSIMH,
WJUTIOCTPUPOBATH OCHOBHBIC
BUJIbI IBUKCHHIA, B TOM YHCIIE C
MTOMOIIIBI0 KOMITBIOTEPHBIX
porpaMm

KonTponbnas pabora Ne 4

[EEY

I'naBsa XI1V. HauaabHble cBeieHus U3

cTepeoM

eTpUH

1

1 MHoOrorpaHHuKH

SN

2

Tena n moBepxHOCTH
BpallleHUS

OOBSICHATH, UTO TAKOE
MHOT'OTPAaHHHK, €r0 IPaHH,
pEOpa, BEpIIMHBI, JHATOHAIH,
KaKoU

MHOTOTPaHHHK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKOE N-
yrojbHas Ipu3ma, eé
OCHOBaHWI,




OOKOBBIC TPaHH B OOKOBBIE
pEbpa, Kakas mpu3Ma
Ha3bIBAETCS MPSAMOI U KaKasi —
HAKJIOHHOM, YTO TaKOE BBICOTA
MPU3MBI, KaKas pu3Ma
Ha3bIBAETCS MMApaAILIENIECIIUIIEOM
u

KaKOW MapaiyIeenuIie]
HA3bIBACTCS MPSMOYTOJIbHBIM;
bopmynupoBaTh 1
000CHOBBIBaTh

YTBEPKJICHHS O CBOMCTBE
JIuaroHaiel napajuienenuneaa
¥ O KBaJ[paTe TUaroHaju
IPSIMOYTOJIBHOTO
napajuiesenumnesa; oObsICHATD,
YTO TaKoe 00BbEM
MHOTOTPaHHHKA;

BBIBOJIUTH (C TOMOLIBIO
npunnuna Kapansepu)
bopmyny 00bEMa
PSIMOYTOJIBHOTO
napajuiesenumnea; oObsICHATD,
KaKOi MHOTOTPaHHUK
Ha3bIBACTCS MUPAMUION, YTO
TaKoe

OCHOBaHUE, BEpIINHA, OOKOBBIE
rpaHu, 60KoBbIe pEOpa U
BBICOTA MTUPAMUJIBI, KaKast
MUpaMKJia Ha3bIBaeTCs
IIPaBUJIBHOM, YTO TaKOE
anoema mpaBUIbHON

MU PAMH/IBI,

IPUBOANUTE GOpPMYIly 00bEMa
MTUPaMUJIBI; OOBACHATH, KAKOE
TEJIO Ha3bIBACTCS ILIMIIMHIPOM,
YTO TaKOE €ro OCh, BBICOTA,
OCHOBaHMUs, pagnyc, 60KOBas
MMOBEPXHOCTh, 00pa3yroIue,
pa3BépTKa OOKOBOI
MOBEPXHOCTH, KAKUMH
dbopMynaMu BeIpaKAOTCS
00BEM U IIIOMIAb

OOKOBOI TTOBEPXHOCTH
WINH/IPA; OOBSACHATH, KaKOe
TEJIO Ha3bIBAETCs KOHYCOM, YTO
TaKoe ero Och, BHICOTA,
OCHOBaHHE, OOKOBas
MMOBEPXHOCTh, 00pa3yIoIne,
pa3BépTKa

OOKOBOI1 MOBEPXHOCTH, KAKUMU
(dbopMynaMu BEIPaXKaIOTCs




00bEM KOHYCA U TUIOMIAh
OOKOBOI TIOBEPXHOCTH;
OOBACHATD, KaKasi TOBEPXHOCTh
Ha3bIBaeTcs chepoit u Kakoe
TEIO

00 akcuomMax NJIAHUMETPHUH

IloBTOpenue. Pemenne 3axaq




