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1. INIAHUPYEMMbBIE PE3Y/IbTATbI OCBOEHUA
KYPCA 2zeomempuu B 7—9 KIIACCAX

7 Kimacc
Harnsannas reomerpus

OOyyaromuicss Hay4uTCs:

1) pacnio3HaBaTh Ha yepTexKax, pUCYHKaX, MOJAEIAX U B OKPY>KAIOIIEM MHUPE IJIOCKUE
Y IPOCTPAHCTBEHHBIE T€OMETPUUYECKHUE PUTYPBI;

2) pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO Mapajiefenuneaa, npaBUiIbHON
NUpaMubl, TWIMHAPA U KOHYCA;

3) ompenenaTh MO JUHEHHBIM pa3MepaM pPa3BEPTKU (PUTYPBl JMHEHHBIE pa3Mephl
caMoit (purypsl 1 Ha00OPOT;

4) BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO NapaljiesienuIe1a.

OO0yyarouuics MoJIy4uT BO3MOKHOCTbD:

5) BBIYUCIATE 00BEMBI POCTPAHCTBEHHBIX FEOMETPUICCKUX (PHUTYpP, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX MapalieenuIe/10B;

6) yrayOuTh W pa3BUTh NPEACTABICHHS O MPOCTPAHCTBCHHBIX T'€OMETPUUYCCKUX
durypax;

7) IPUMEHSATH TIOHSATHE PA3BEPTKHU /IS BBIOJHEHUS IPAKTUYCCKUX PACUETOB.

8 KIiacc
['eometpuueckue Gpurypsl

OOyyaromuiicss Hay9uTCs:

1) monb30BaTHCSA SI3LIKOM T€OMETPHUH JJI ONTUCAHUS MIPEAMETOB OKPYKAIOIIET0 MUpa U
UX B3aUMHOTO PACMOJIOKEHHUS;

2) pacro3HaBaTh U M300pakaTh Ha YEPTEKaX U PUCYHKAX TeOMeTpUdecKue GUrypsl u
uX KOH(HUTypaIuu;

3) HaxomWTh 3HAYECHUS J[UIMH JIMHEWHBIX DJJIEMEHTOB (UTyp M UX OTHOIICHHUS,
rpaagycHyto Mepy yrioB oT 0 mo 180°, mpuMeHsisi ompenesieHHsl, CBOMCTBA M TMPU3HAKH
buryp m ux sJIEeMEHTOB, OTHOIICHHS (GUTYp (paBEHCTBO, MOJ00HUE, CHMMETPHUH, TTOBOPOT,
napa’suieIbHbINA MePEeHOC);

4) onepupoBaTh C HA4YaJIbHBIMH TIOHATHUSMH TPUTOHOMETPUM W  BBITIOIHATH
AJIEMEHTApHBIC ONepanuu HaJ QYHKIUSIMHU YTIIOB;

5) pemaTe 3a7a4M Ha JTOKA3aTENbCTBO, OMHUPASCh HA W3YyYEHHBIE CBOWCTBA (QUTYD H
OTHOIICHUH MEX1y HUMU U IPUMEHSISI U3YyYEHHBIC METObI JOKA3aTEIbCTB;

6) pemiaTh HECJOXKHBIE 3a/layd Ha TOCTPOCHUE, MPUMEHSS OCHOBHBIE aJTOPUTMBI
MOCTPOCHUS C TTOMOIIBIO IIUPKYJIS U JIMHEUKHU;

7) pemath MPOCTEUIITNE TUTAHUMETPUUYECKHE 3a]]a49H B IIPOCTPAHCTBE.

OO6yuaronuiics NOAYyYUT BO3MOKHOCTb:

8) oBiazeTh METOJAMH PEIICHUS 3a7a4 Ha BBIYHUCICHHS M JIOKA3aTeIbCTBA: METOJIOM
OT TMPOTHUBHOIO, METOAOM TMOJ00MSI, METOJOM Tmepedopa BapUAHTOB U METOAOM
F€OMETPUUECKUX MECT TOUECK;

9) mnproOpecTH OMBIT NPUMEHEHHS alreOpanvdeckoro W TPUTOHOMETPUYECKOTO
amnmapara U uiaed ABMKCHUS TIPH PEIICHUN TeOMETPUIECKHIX 3a]1a4;

10) oBiameTh TPaJAWIMOHHOW CXEMOW pelICHHS 3aja4 Ha TOCTPOSHHUE C ITOMOIIBIO
IUPKYJISA U TUHEHKH: aHAIIN3, TIOCTPOCHUE, JOKA3aTeIhCTBO U CCIICIOBAHUE;



11) HayumThCs pemiath 3aJadd Ha MOCTPOCHUE METOJIOM TI'€OMETPUYECKOTO MecTa
TOYEK U METOJIOM MOJ00HS;

12) mproOpecTH OMBIT UCCIICTOBAHMS CBOWCTB IFIAHUMETPUICCKUX (DUTYP C TTOMOIIIBIO
KOMITBIOTEPHBIX MPOTpaMM;

13) mnpuoOpecTH ONBIT BHIMOJHEHUS MPOSKTOB Mo TemaM: «['eomerpuueckue
npeoOpa3zoBaHus Ha MIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o popMyIiey.

N3mepenne reoMeTpuyecKuX BEIUYHH

OOyyaromuics Hay4uTcs:

1) ucnonb30BaTh CBOMCTBA U3MEPEHUS JIJIUH, IJIOMIAAEH U YIJIOB MPU PEUICHUH 3a1a4
Ha HaxOXJEHUE JUIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JJIMHBI JAYTd OKPY>KHOCTH,
rpagyCHOM MepHI yIiia;

2) BBIYUCISATH JJIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp U UX YIJIbI, UCHOIB3Ys (POPMYIIbI
JUTMHBI OKPYXXHOCTH M JIUTUHBI YT OKPY>KHOCTH, (OPMYJIbI TUIoaAeil puryp;

3) BBIYUCHATH IUIOIIAJMA TPEYrOJIbHUKOB, MPSMOYTOJbHUKOB, Mapajljie]orpaMMOB,
Tpamneuuii, KpyroB 1 CEKTOPOB;

4) BBIYUCIIATH ITIUHY OKPY>KHOCTH, JUIMHY AYTH OKPYHOCTH;

5) pemarh 3aJauyd  Ha J0KAa3aTEIbCTBO C MCIOJIB30BaHHEM (OPMYIN JJIMHBI
OKPYXHOCTH U JIJIMHBI IyTH OKPY>KHOCTH, POpMYII TIomaaeit puryp;

6) pemaTh MNpPAKTHYECKUE 3a7auyd, CBA3aHHBIE C HAXOXIACHHUEM TIe€OMETPUUECKHUX
BEJIMYUH (MCTIOJIB3YsI PU HEOOXOAMMOCTH CIIPABOYHHUKHU U TEXHUUYECKHUE CPEIICTBA).

OOyyaroluiics MOJTYyYUT BO3MOKHOCTD:

7) BBIYUCISTH IUIOIIAAN (QUTYP, COCTABICHHBIX U3 ABYX WK OOJiee TPSMOYTOIBHUKOB,
napasuieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOPa;

8) BBIYMCIIATH TUIOMIAIA MHOTOYTOJLHHKOB, UCIIONB3Ys OTHOIICHHS PABHOBEIUKOCTH
1 paBHOCOCTaBJIEHHOCTH;

9) mnpuoOpecTH ONBIT NPUMEHEHUs aAIreOpanvyeckoro M TPUTOHOMETPHYECKOTO
anmapaTa W UWAEW JABIKEHUS INpU pEUIeHMHM 3aJad Ha BbIYMCICHHE IUIoUaen
MHOTOYTOJIbHUKOB.

9 knacc
Koopaunatsr
BrinyckHuk HayuuTCs:
1) BBIYUCHATH JJIUMHY OTpPE3Ka MO KOOPAMHATAM €r0 KOHIIOB; BBIUUCIATH KOOPJAUHATHI
CEpEeINHbI OTPE3KA;
2) WCHOJB30BaTh KOOPJMHATHBIA METOJA JUII HW3YYCHHUS CBOWCTB TIPSAMBIX H
OKPYXHOCTEH.
BrInyCKHUK MOJIYYUT BO3MOKHOCTb:
3) oBIaACTh KOOPIWHATHBIM METOJIOM pEIICHHWS 3aJad Ha BBIYHCICHHEC W
JI0KA3aTeNIbCTBO;
4) npuoOpecTH OMBIT HCIOJB30BaHUS KOMIIBIOTEPHBIX TIPOTpaMM JUIsl aHaju3a
YACTHBIX CIy4a€B B3aUMHOTI'0O PACIIOJIOKEHUS OKPYKHOCTEHN U MPAMBIX;
5) proOpECTH ONBIT BHIMOJTHEHHS MTPOCKTOB Ha TeMy «IIpuMeHeHre KOOpIUHATHOTO
METO/Ia P PEIIEHNUH 3a]1a4 HA BBIYMCIIEHUE U JOKA3aTEIbCTBO.
BekTopsl
BrinyckHUK Hay4uTCSA:
1) onepupoBaTh ¢ BEKTOpAMU: HAXOJIUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 3aIaHHBIX
r€OMETPUYECKH, HAXOJIUTh BEKTOP, PABHBIM IPOU3BEACHUIO 3aJJaHHOTO BEKTOPA HA YHCJIO;



2) HaXOAUTh JUIsl BEKTOPOB, 3aJaHHBIX KOOPJAMWHATAMU: JJIMHY BEKTOpa, KOOPIAUHATHI
CYMMBI U Pa3HOCTH JIBYX M 00jiee BEKTOPOB, KOOPAMHATHI IPOU3BEACHHU S BEKTOpA HA YHUCIIO,
MIPUMEHSS pu HEO0OXOJIUMOCTH COYETaTEIIbHBIN, [IEPEMECTUTEIIbHBIN 51
pacupeneuTENbHBIN 3aKOHBI;

3) BBIYMCIIATH CKAJISIPHOE MPOU3BEJEHUE BEKTOPOB, HAXOAUTh YTOJI MEX]ly BEKTOPAMH,
YCTaHaBIMBATh NEPIECHAUKYIAPHOCTD MPSIMBIX.

BpIyCKHUK MOJYYUT BO3MOKHOCTS:

4) oBnaneTh BEKTOPHBIM METOJOM JUIsi pEIHICHUS 3aJad Ha BBIYHCICHHE WU
JI0KA3aTeNIbCTBO;

5) npuoOpecTH OmBIT BBHIMOJHEHUS MPOCKTOB Ha TeMy «l[IpuMeHeHHe BEKTOPHOTO
METO/1a IIPU PELICHNUHU 3a1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBO.

Hcropus matematuku

1) OnuceiBaTh OTICIBHBIC BBLIAIONIUECS PE3YJIbTaThl, OJIYYCHHBIC B XOJIC Pa3BUTHSI
MaTEeMaTUKU KaK HaAyKH;

2) 3HAaTh TPUMEpPbl MATEMATHYCCKHX OTKPBITHA W WX aBTOPOB B CBSI3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

3) MOHMMATh POJIb MATEMATHKH B pa3BUTHH Poccuu.

MeTo1pl MATEMATHKHU
1) BBIOMpaTh MTOAXOASIIUMN W3YYEHHBIH METOA [JIs PEIICHUS H3YYCHHBIX THUIIOB
MaTeMaTHYECKUX 3aJ1a4;
2) IPUBOAUTD IIPUMEPHI MATEMATHUYECKMX 3aKOHOMEPHOCTEH B OKPY KaIOIIeH

NENCTBUTEIIBHOCTH U IPOU3BEICHUSAX UCKYCCTBA.
OCHOBHBIE HaNpaBJICHUS TPOEKTHOW IEATEIIBHOCTH

— HanpasieHue «Hayka u )KU3Hb», MPEANOoIaratoniee 3HaKOMCTBO YUaIINXCsl C

— COBpPEMEHHBIMHM HAYYHBIMH JIOCTH)KCHHUSIMU B Pa3IUYHBIX 00JIACTIX U UX

— HCHOJIb30BAaHHUEM B MTOBCEIHEBHOM )KU3HH;

— HanpanieHue «MHp BOKpPYr HAac», OPUEHTHPOBAHHOE HA 3HAKOMCTBO C 3aKOHAMH
OKpY’Karollel Hac MPUPObI 32 paMKaMH IIKOJBbHOW MPOTPaMMBl;

— HampaBieHue «ColuanbHBIA MPOEKT», OPUEHTUPOBAHHOE Ha Ppa3pabOTKy
OOIIECTBEHHO 3HAYMMBIX, COIMAIBHO HAMNPABICHHBIX MPOCKTOB, HAIIEJICHHBIX Ha
MPUOOPETEHHE YUAIIMMHICS OTbITA aaNTAIMH K )KU3HU B COBPEMEHHBIX yCIOBUSX;

— HampaBJeHHE «JIEKTPOHHOE TTOCOOUE», KOTOPOE MPEATOaraeT CO3/1aHNue

— MyJbTUMEIWMHBIX YYEOHBIX TMOCOOMH HOBOTO TIOKOJIGHHS TI0  Pa3HbIM
o0pa3oBaTeIbHBIM, MEKIIPEAMETHHIM TEMaM.

2. COAEP/KAHHE KYPCA 'EOMETPHH B 7—9 KJIIACCAX

JIn4HOCTHBIE, MeTanpeAMeTHbIE " npeaMeTHbIE pe3yabTaThl
OCBOEHHsI Kypca reoMeTpuu 7- 9 Kjiacos

[Iporpamma oOecreunBaeT JOCTHUKEHUE CICAYIOIIMX PE3yJbTaTOB OCBOCHUS
00pa3zoBaTeIbHOI IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus:

JIuunocmmuwie pezy1vmamol ompasicaiom, 6 MoM 4ucie 6 Yacmu:

1./lampuomuueckozo eocnumanusi:



MPOSIBJICHUEM HWHTEpeca K TPOIUIOMY M HACTOSIIEMY POCCHMCKON MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHKECHUAM POCCUUCKUX MATEMATUKOB M POCCUMCKOU
MaTeMaTHYeCKON MIKOJIBI, K HCIIOJB30BAHUIO JTHX JOCTH)KCHUH B JAPYTHMX HayKax H
MPUKIIAIHBIX cdepax.

2-3. [pasicoanckozo 6ocnumanus U HpPAGCMEEHHO20 BOCNUMAHUSL Oemeli HA OCHO8€
POCCUICKUX MPAOUYUOHHBIX YEHHOCEeU.:

TOTOBHOCTBIO K BBITIOTHCHHUIO OOS3aHHOCTEH TpaKTaHWHA W peaju3allid €ro IpaB,
MPEICTABIICHUEM O MaTEMaTUYECKUX OCHOBax (DYHKIIMOHHPOBAHUS PA3JIMUHBIX CTPYKTYP,
ABJICHUW, MPOLIENYp TPakJaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl U IIp.); TOTOBHOCTHIO K
00CY)XJICHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM

NPUMCHCHUEM JIOCTHKCHUH HAyKW, OCO3HAHMEM BaXHOCTH MOPAIBHO-3THYCCKUX
NIPUHIIMIIOB B ICITEILHOCTH YYEHOTO.

4. Ionynapuzayuu Hay4HbIX 3HAHUL cpedu Oemeli (Llennocmu HayuHo20 NO3HAHUA):

OpHEHTAITMEN B ICSITEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs 4YEJIOBEKA, MPUPOJBI W O0OIINeCcTBa, MOHUMaHUEM
MaTEMaTUYCCKOW HAayKH KaK cepbl YeTOBECYCCKOMN JCSITCIBHOCTH, ITANOB €& pa3BUTHS U
3HAYMMOCTH JUISI Pa3BUTUS I[IMBUJIM3AIMH, OBJIQJCHHEM S3BIKOM MATEMAaTHKU M
MaTEMaTUYECKOW KYJIbTYpPOH KaK CPEeJICTBOM IO3HAHHUS MHpPA; OBJIAJCHHEM MPOCTCHIINMHU
HaBBIKAMHU HCCJICI0BATEIbCKOU JEATEILHOCTH.

5. Quzuueckoeo 6ocnumanus u GopmMuposanus Kyibmypsbl 300P06b3L.

TOTOBHOCTBIO MTPUMEHSTH MaTEMaTUYECKHUE 3HAHUSI B MHTEpecax

CBOETO 3/I0POBBS, BEACHHS 3I0pOBOro oOpasza >KH3HU (3I0pOBOE TMHUTaHHE,
cOaJIaHCUPOBAHHBIA PEXKUM 3aHATUA M OTIbIXa, pEryiisipHas (Qu3nyeckas aKTUBHOCTD);
c(hopMHUPOBAHHOCTHIO HaBbIKA pedIICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMIUOKY U TaKOTO
e TpaBa JIPyroro 4yeJoBeKa.

6. Tpyoosoco socnumanus u npogheccuoHaIbLHO20 CAMOONPeOeneHU. .

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PEUICHUH MPAKTHUECKUX 3a/1a4 MaTeMaTUYECKOMN
HAIPABJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMaTHYECKOTO 0Opa30BaHMs Ha MPOTSIKEHUU
BCEH JKM3HM JIJIs1 YCIEITHON MPOPECCUOHATBHON JEATETHPHOCTA U PA3BUTHEM HEOOXOIMMBIX
YMEHUH; OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIUBUIYAIBHOW TPACKTOPUU
00pa30BaHus U KU3HECHHBIX IJIAHOB C yUYETOM

JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

1. DKronoeuyecko2o eocnumanusi:

OpHEHTAIMeld Ha MNPUMEHEHHUE MaTeMaTHYEeCKUX 3HAHWUN IS pEHIeHHs 3a7ad B
00JIaCTH COXPAaHHOCTH OKPYXKAIOMIEH Cpenbl, TUIAHUPOBAHUS TIOCTYNKOB W OICHKU WX
BO3MOXHBIX TTOCIICJICTBUN ISl OKPY>KAIOIIEH CPEeJlbl; OCOZHAHMEM TII00aIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM U MyTeH UX PEIICHUS.

8. Dcmemuueckozo éocnumanus:

CIIOCOOHOCTBIO K AMOITMOHAILHOMY W 3CTETUYECKOMY BOCHPHUATHIO MaTEMaTHUYECKUX
O0OBEKTOB, 3ajad, pEIICHWH, pacCyXICHUW; YMEHHUIO BHJETh MaTEMaTUYECKUC
3aKOHOMEPHOCTH B HICKYCCTBE.

Memanpeomemuuvle:



1) ymeHue caMOCTOSATENbHO TIaHUPOBATh albTEPHATUBHBIC IMYTU JOCTHXKEHUS 1ETeH,
OCO3HAHHO BbIOMpaTh Haubonee dSPPeKTUBHBIE CMOCOOBI pEIIeHUs Y4YeOHBIX U
MO3HABATEIbHBIX 3a]1a4;

2) yMEHHE OCYIIECTBISITh KOHTPOJIb IO PE3YJIBTATY U MO CIIOCO0Y NEUCTBUSL HA YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTHUBBIL;

3) ymeHuEe aJleKBaTHO OIICHUBATh MPABUIBLHOCTh WM OIIMOOYHOCTH BBIMOJHECHUS
yueOHOM 3a7a4u, €€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

4) OCO3HAaHHOE BJQJCHUE JIOTUYECKUMU JEUCTBUSIMU ONpPEICICHUsI TMOHSATUM,
0000IIIeHNs, YCTAHOBJICHUSI aHAJIOTUM, KiIacCU(PUKAIMM HAa OCHOBE CaMOCTOSITEIHLHOTO
BbIOOpA OCHOBAHUM M KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBS3CH;

5) yMeHHe yCTaHaBJIMBaTh NPUYUHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyxJieHue, yMo3akiiroueHue (MHAYKTUBHOE, JICAYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBL;

6) yMmMeHue co3/1aBaTh, MPUMEHSITH U MPEOOPa30BHIBATH 3HAKOBO-CHUMBOJIMYECKUE
CpEICTBa, MOJCIH M CXEMBI JIJIsl peIIeHUs] yUeOHBIX U TTO3HABATEIBHBIX 33744,

7) yMEeHUE OpPraHU30BbIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO JICATEIIBHOCTD C
YUHUTEIIEM W CBEPCTHUKAMU: OINPENSsATh IIeH, paclpeieisaTh (QYHKIUU U  POJIH
YYaCTHUKOB, 0OIIMe crnocoObl paboThl; yMeHUE paboTaTh B TpYIIE: HAXOIUTh oOIee
peleHre u paspenarbh KOHQIMKTBI Ha OCHOBE COTJIACOBAHUS MO3UIIMN U y4éTa HHTEPECOB;
CIIymiaTh napTaépa; GopMyaupoBaTh, ApryMEHTUPOBATh U OTCTAaWBAaTh CBOE MHECHHE;

8) hopmupoBaHue U pa3BUTHE YUEOHOU M OOIIEMOIb30BATEIbCKOM KOMIIETEHTHOCTH B
00JaCTH  MCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX — TexHonoruit (MKT-
KOMIIETEHTHOCTH);

9) QopmupoBaHue TMEpBOHAYATIBHBIX MPEICTABICHUN 00 wuAEsIX M O MeToAax
MaTEMaTUKU Kak 00 YHHBEPCAJILHOM SI3bIKE HAYKU U TEXHHUKH, O CPEACTBE MOJCIMPOBAHUS
SIBIICHUW W TIPOLIECCOB;

10) yMeHHe BHAETh MaTEMaTHYECKYIO 3a7a4y B KOHTEKCTE MPOOJEMHONW CHUTyaIlud B
OPYTUX NUCIUIUIMHAX, B OKPYKAIOLIEH KU3HU;

11) ymeHrue HaxoAWTh B Pa3IMYHBIX MCTOYHMKAX WH(OpMAIHIO, HEOOXOIUMYIO IS
pElIeHHs] MaTeMaTUYECKUX MPOOIeM, U MPEACTaBIATh €€ B MOHATHOW (opMe; TPUHUMATH
pElICHHE B YCIOBHUSIX HETIOTHOW U U30BITOYHOM, TOYHOW U BEPOSITHOCTHON MH(MOPMAITNH;

12) ymeHue mNOHMMATh M UCIOJb30BATH MATEMATUYECKHE CPEACTBA HATJISIAHOCTH
(pUCYHKH, YEPTEKU, CXEMBI U Ap.) ISl WUTIOCTPAlUU, UHTEPIIPETALUN, apTyMEHTAIUY;

13) ymeHue BBIIBUTaTh THUIOTE3bl NPU PEHICHUM YYEOHBIX 3a/lad U TOHUMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

14) ymeHue NPUMEHSATh WHIYKTHUBHBIE W JAEAYKTHUBHBIE CIIOCOOBI PaCCyXIACHUH,
BUJIETh Pa3JIMYHbIE CTPATETUU PEUICHUS 3a]1aY;

15) noHnMaHue CyIIHOCTH AITOPUTMUYECKUX MPEANUCAHUN U yMEHUE JeHCTBOBATh B
COOTBETCTBUHU C MPETIOKEHHBIM aIrOPUTMOM;

16) ymeHue camMoCTOATENIbHO CTABUTh 1I€JIM, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI IS
pelieHns y4eOHbIX MaTeMaTUHYECKUX MPOOIeM;

17) ymeHue mIaHupoBaTh U OCYLIECTBIISATh AEATEIbHOCTD, HAPABICHHYIO HA PEIICHUE
3a/1a4y UCCIIeI0BATEIbCKOTO XapaKTepa;



npeomemmuuvle:

1) oBnageHue 0a30BBIM MOHATHUMHBIM amnmaparoM [0 OCHOBHBIM pa3zieiam
CoJIep KaHMs; IPEICTaBIEHNE 00 OCHOBHBIX M3y4aeMbIX MOHATHIX (YUCII0, FeOMETpUYECKast
¢urypa, BEKTOp, KOOPAMHATHI) KaK BaXKHEHIINX MAaTEMAaTHYECKUX MOJAEIIAX, MO3BOJISIOMINX
OMKCHIBATH U U3YYaTh PeaJIbHbIE MPOLECCHI U SIBICHHUS;

2) ymeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, W3BIIEKATh
HEOOXOMMYI0 HMH(OpPMAlMIO), TOYUHO M TPaMOTHO BBIPAXKAaTh CBOU MBICIIM B YCTHOW U
MUCbMEHHOM peYd ¢ NPUMEHEHHMEM MAaTeMaTUYecKOW TEPMHUHOJIOIMM U CHUMBOJIUKH,
MCIIOJIb30BaTh Pa3jMYHbIE S3bIKM MATEMATUKH, MPOBOAUTH KIIAaCCU(PHUKALMU, JIOTHUECKHUE
000CHOBaHMS, 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHHUI;

3) oBylaJieHNE HABBIKAMH YCTHBIX, TMCbMEHHbBIX, MHCTPYMEHTAJIbHBIX BBIYUCICHUI;

4) oBnajeHUE TeOMETPUYECKUM S3BIKOM, YMEHHE HCIOJIb30BaTh €ro JUIsl OMUCAHUs
OPEeIMETOB OKPYXAIOLIEro MHUpPA, pPa3BUTUE MPOCTPAHCTBEHHBIX MPEJACTABICHUN W
N300pa3UTENIbHBIX YMEHUN, TPUOOPETEHUE HABBIKOB T€OMETPUUYECKUX MTOCTPOCHUM;

5) ycBoeHHE CUCTEMAaTHYECKUX 3HAHUM O IUIOCKUX (PUTYypax M MX CBOMCTBAX, a TAKXKe
Ha HArJISHOM YpPOBHE — O MPOCTEUIIUX MPOCTPAHCTBEHHBIX TEJaX, YMEHUE MPUMEHSTh
CUCTEMATHUYECKUE 3HAHUS O HUX JIJISl PEIICHUs TEOMETPUYECKUX U MPAKTUUECKUX 3a/1a4;

6) yMeHUE U3MEPSITh JJIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, UCTIOIB30BATh (POPMYIIBI IS
HAXO0XJACHUS TIEPUMETPOB, TUIOIIaIe 1 00bEMOB reOMETPUUYECKUX (DUTYD;

7) yMeHHE IPUMEHSATh U3YUYEHHBIEC MOHATHUS, PE3yJIbTaThl, METOJIbI AJIsl PEIICHUS 3a/1a4
IPaKTUYECKOTr0 XapakTepa U 3a7ad M3 CMEXKHBIX IUCUUIUIMH C MCIIOJIIb30BAHUEM IIpU
HE0O0XOMMOCTH CIIPAaBOYHBIX MaTEPUANIOB, KAJIbKYJIATOPA, KOMIBIOTEPA.

2. COAJEP)KAHUE KYPCATEOMETPHUMU 7 -9 KIIACCOB

Harnsignas reomerpus. Harnsggnele mnpencrtaBieHuss O MPOCTPAHCTBEHHBIX
durypax: kyO, mapajjienenumnes, Npu3Ma, NUpaMmuaa, map, chepa, KoOHyC, ITHIAHIP.
N3o0paxenne mnpoctpaHcTBeHHBIX ¢uryp. [lpumepsl cedeHmit. MHOTOTrpaHHUKH.
[IpaBunibHbIE MHOTOrpaHHUKH. [IpuMepbl pa3BEPTOK MHOTOTPAHHHMKOB, LWIMHApPA U
KOHYyca.

[Tonstue oO0bEMa; eauHUIBl 00bEMa. OOBEM HPSIMOYTOIBHOTO MapajuieNenuIe/a,
KyOa.

I'eomerpuueckue purypsl. [Ipsmeie u yrasl. Touka, npsimasi, I0CKOCTh. OTPe30K,
ay4d. Yroi. Buael yrinos. BepTrukanbHble 1 CMEKHBIE YIUIbl. buccekTpuca yria.

[lapannenbHble W mepecekarouuecss npsimble. [lepneHauKyasipHbIE psSIMBIE.
Teopembl © mnapaIeNbHOCTH M MEPHEHIUKYIAPHOCTU NpsiMmbiX. llepnenaukynsap u
HaKJIOHHAs K npsMoi. CepeAMHHBIN NePHEeHAUKYISP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBoilcTBa OMCCEKTPHUCHI yrila W CEPEeIMHHOTO
MEPIEHIUKYJIIApa K OTPE3KY.

TpeyronbHuk. Bwicota, Mennana, OHWCCEKTpHUCa, CPEAHsSs JUHUA TPEYTrOJIbHUKA.
PaBHoOenpeHHblE W pPAaBHOCTOPOHHUE  TPEYrOJILHUKH; CBOMCTBA M  MPU3HAKHU



pPaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB. HepaBeHCTBO
TpeyrojibHuKa. COOTHOLIEHUSI MEXAY CTOPOHAMU U YIJIAMU TPEYTOJIbHUKA.

Cymma yrioB TpeyronbHuka. BHemHume yrisl TpeyroiapHuka. Teopema Paneca.
[logoOue TpeyronpuukoB. IlpusHaku nomoOus TpeyronbHUKOB. Teopema Iludaropa.
Cunyc, KOCHMHYC, TAaHT€HC, KOTAHI€HC OCTPOr0 yIJia MPSMOYTOJIBHOIO TPEYTrOJbHUKA WU
yrnmoB ot 0 nmo 180°;, mpuBegeHue K OCTpoMy yriay. PemieHue npsiMOYroNbHBIX
TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYyIibl, CBA3BIBAIOIINE
CHUHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC OJHOTO U TOrO € yria. PemeHue TpeyrojJbHUKOB:
T€OpeEMa KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeyaTeIbHbIE TOUKU TPEYTrOJIbHUKA.

Ueteipéxyronpuuk. Ilapannenorpamm, ero cBoicTBa M npuszHaku. [IpsMOyTOJIbHUK,
KBaApart, poMO, UX CBOMCTBA U MPU3HAKU. Tparnenusi, CpeIHss TUHUS TPATlCIIUH.

MHoroyrojsibHUK.  Bpinykiible  MHOroyrojdbHUKd. CymMMa yIJIOB  BBIIYKJIOTO
MHOTOyTOoJbHUKA. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

OkpyxHocts u kpyr. Jlyra, xopaa. Cekrop, cerMeHT. lleHTpanbHbId yroi,
BIIMCAHHBIM yTOJI, BEJIMYMHA BIHCAHHOTO Yyrja. B3auMHoOe pacmoyiokeHue mnpsiMol U
OKPYXKHOCTH, JBYX OKpykHOCTeW. KacarenbHas M cekyiiasi K OKpYXHOCTH, UX CBOMCTBA.
Brnucannbele U onucaHHbIE MHOTOYTrOJIbHUKUA. OKPYKHOCTh, BIMCAHHASI B TPEYTrOJbHUK U
OKPYXKHOCTb, OMHMCAHHAs OKOJIO TPEYroJibHUKA. BHHCaHHBIE M OMUCAHHBIE OKPYKHOCTH
MPaBUJILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue mnpeoOpazoBanus. [lonsitue o paseHctBe ¢uryp. [lonstue o
NBWKEHHHM: OCEBas M LEHTpaJbHas CHUMMETPUM, NapalIeNIbHbId IEPEHOC, IOBOPOT.
[TonsiTue o mogoOuu GUryp u TOMOTETHH.

[TocTpoeHust ¢ MOMOIIBIO LUPKYJIS U JUHEWKU. OCHOBHBIE 33J]a4d Ha MOCTPOECHUE:
JEJIEHUE OTpe3Ka IomojiaM; MOCTPOEHUE YIJIa, PaBHOIO JaHHOMY; IIOCTPOEHHE
TPEYroJbHUKA MO TPEM CTOPOHAM; MOCTPOCHUE MEPIEHAMNKYISIpA K NPSIMOM; TOCTPOCHHE
OMCCEeKTPHCHI yria; AeICHUEe OTpe3Ka Ha N paBHBIX YaCTEH.

Peuienrie 3a1ay Ha BBIUMCIECHHE, OKA3aTEIbLCTBO M MOCTPOEHUE C MCIOJIb30BAHHEM
CBOMCTB U3YYCHHBIX QUTYD.

HN3mepenue reoMeTpu4ecKuX BeJM4MH. [[mrHa oTpe3ka. PaccTosiHME OT TOYKH 10
npsiMoii. PaccTostHue Mexay napaiieabHbIMU NPSIMbIMH.

[TepuMeTp MHOTOYTOJIbHUKA.

JInrHa OKPY>KHOCTH, YUCIIO T, IJIMHA TYTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBHE MEXKIY BEJIMYMHON LIEHTPAIBHOTO yria M
JUTMHOM TyTH OKPY>KHOCTH.

[Tonsitne Turomanu miuockux Guryp. PaBHOCOCTaBICHHBIE U PAaBHOBEIHKNE (DUTYPHI.
[nomane npsmoyronbHuka. Ilnomanu mnapamienorpaMma, TPEYrojibHHUKAa W Tpareluu.
[Inomane MHOroyronsHuka. Ilmomanps kpyra u miomanas cekropa. COOTHOLICHHE MEXIY
TJTOIIAIMU TTOJOOHBIX QUTYD.

Pemienne 3amay Ha BBIYKCICHUE U JOKA3aTEIICTBO C MCMOJb30BAHUEM H3YYEHHBIX
dbopmyi.

Koopannarel. YpaBuenue npsmon. Koopaunatel cepenussl otpe3ka. Dopmyna
PacCTOSIHUSA MEXIY ABYMSI TOUKAMH IIJIOCKOCTH. Y PaBHEHUE OKPY>KHOCTH.



Bekrtopbl. Jlnmuna (momynb) BekTtopa. PaBenctBo BekTopoB. KosnmmHeapHbie
BeKTOpbl. KoopamHaTel BEKTOpa. YMHOXKEHUE BEKTOpa Ha YHUCIO, CyMMa BEKTOPOB,
pasyIoKEHNE BEKTOpA IO JBYM HEKOJUIMHEAPHBIM BeKTOpaMm. CKalasipHOE NPOU3BEICHUE
BEKTOPOB.

TeopeTnko-MHOKECTBEHHbIE MOHATHA. MHOXKECTBO, DJJIEMEHT MHOXECTBA.
3amaHue MHOXECTB IIEPEUMCICHHUEM JJIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM.
[HonmuoxkecTBO. OObEeIMHEHNE U TTEPECEUEHNE MHOKECTB.

JuieMeHTbl Joruku. OmnpeneneHue. AKCHOMBI W TeopeMmbl. Jloka3aTenbCTBO.
JlokazarenbCcTBO OT mpoTtuBHOro. Teopema, oOpaTHas gaHHOW. [Ipumep u KOHTprHpUMED.
[loHsiTHE O PaBHOCWIBHOCTH, CJI€IOBAHUHU, YIOTPEOJIIEHUE JOTHYECKUX CBSI3OK eciu ..., Mo
ccsy 6 MOM U MOJILKO 8 MOM Cllyyae, NTOTUYECKUE CBA3KH U, UTU.

I'eometrpus B ucropudeckom pazputuu. Ot 3emiiemepus Kk reometpuu. [ludarop u
ero mkona. Panec. Apxumena. [locTpoeHne NnpaBUIBHBIX MHOTOYTOJBHUKOB. Tpucekuus
yria. KBagparypa kpyra. ¥YaBoenue ky0a. Mctopus uncna n. 3onotoe ceuenue. «Hagamna»
Esxmuma. JI. Ditnep. H. U. Jlo6aueBckuii. MicTopus msiToro mocTyJara.

N300peTenre MeTroAa KOOpPAMHAT, MO3BOJISIONIETO IMEPEBOAUTH T€OMETPUUECKHE
o0BekThl Ha s3bIk anreOpel. P. Jlekapt u [I. ®epma. Ilpumepsl pa3iuyHBIX CHCTEM
KOOpJIMHAT Ha TUIOCKOCTH.

Copnepxxanue Kypca oOyueHus 7 Kjacc

1.Hauanbubie reomeTpudeckue cBepenus (10 u)

[Ipocreiimue reomeTpuueckre GUrypbl: mpsaMasi, TOUKa, OTPe30K, Jyd, yroi. [lonsrue
paBeHCcTBa reomerpuueckux ¢uryp. CpaBHEeHHE OTPE3KOB M yrioB. M3MepeHnue oTpe3KoB,
IUTMHA oTpe3ka. M3MepeHue yrioB, rpajgycHas mepa yria. CMeXHbIe U BEPTHUKAJIbHBIE YIIIbI,
WX CBOMCTBA. [leprieHAuKyIsipHBIC TIPAMBIE.

OcHOBHast 1ellb — CHCTEMAaTU3UPOBATh 3HAHUS YyYallUXCS O MPOCTEUIINX
reOMETPUYECKUX (PUTYypax U UX CBOMCTBAX; BBECTH IOHSATHE PaBEHCTBA (hUTYP.

2. Tpeyronbuuku (17 u.)

Tpeyronbauk. Ilpru3Haky paBeHCTBa TPEYroJbHUKOB. llepneHaukynsp K NIpsMOM.
Menuanbl, OMCCEKTPHUCHl U BBICOTHI TPEYroJbHUKA. PaBHOOEIPEHHBIN TPEYTOJBHUK H €TI0
CBOMCTBa. 3a/1auu Ha MOCTPOCHUE C TOMOIIBIO HUPKYJIS U TUHEUKHU.

OcHOBHasi  1leJb — BBECTH IOHSITUE TEOPEMBI; BbIPAOOTATh YMEHHUE /10Ka3bIBATh
PAaBEHCTBO TPEYTOJBbHUKOB C IOMOIIBI0 HW3YYECHHBIX ITPU3HAKOB; BBECTUM HOBBIM KJacc
3a71a4 — Ha MOCTPOEHUE C MO MOIIBIO LIUPKYJISA U JINHENKH.

3. [MapamrensHbie ipsimbie (13 4.)

[Ipu3Haku napaajneabHOCTH MNPSAMBIX. AKCHOMA MapasuieNibHbIX NpsiMbix. CBoiicTBa
MapasuieNIbHbIX MPSMBbIX.

OcHOBHa 11€J1b — BBECTH OJIHO M3 BAXKHEUIIUX MOHATHN — IMOHATUE MapaJIICIbHBIX
NpsIMBIX; JaTh IEpPBOE MpPEACTaBICHHE 00 aKCHMOMaX M aKCUOMAaTUYEeCKOM METO/E B
r€OMETPUH; BBECTH AKCHOMY NAPaJUIEIbHbBIX MPSAMBIX.

4. COOTHOIICHHS MEX Ty CTOPOHAMH U yIilaMu TpeyrojibHuka (18 4.)



Cymma yrijioB TpeyroJibHHUKA. CooTHOILlIEHUE MEXAy CTOPOHAMU U YIJIaMH
TpeyrojibHuKa. HepaBeHCTBO TpeyroyibHUKA. IIpAMOYyronpHble TPEYroJIbHUKY, UX CBOKCTBA
U TPU3HAKA paBeHCTBA. PaccrosHMe OT TOYKM A0 HpsAMOU. PaccrosHue wmexnay
IapajuIeIbHBIMUA NPAMBIMU. [I0CTpOEHNE TPEYTOIIBHUKA MO TPEM DJIEMEHTAM.

OcHOBHast 1enb — PACCMOTPETh HOBBIE MHTEPECHBIE M Ba)XKHbIE CBOMCTBA
TPEYTrOJIbHUKOB.

5. IToBTopenue. Pemrenne 3amayu (10 u.)

Conepxanue Kypca o0yueHusi 8 Kiacc

1. Yetbipéxyronpauku (14 4.)

MHOTOYTOJIbHHUK, BBITYKJIBIT MHOTOYTOJIbHUK, YEeTHIPEXYTOJIbHUK.
[Tapamnenorpamm, ero cBoiicTBa u npusHaku. Tpanerus. [IpssmoyronbHuK, poM0, KBaapar,
ux cBoiicTBa. OceBas U IIEHTpaIbHAs CHMMETPHUH.

OcHOBHasi 1edb — U3YYHTh HamOoJlee BaKHBIE BUABI YETHIPEXYTrOJbHUKOB —
napasuieJorpaMM, TPSMOYTOJbHUK, POMO, KBajpar, Tpamelus; JaTh MpPeJCTaBICHUE O
¢durypax, 06Ja7ar0MX OCEBON WIH LIEHTPAJILHOM CUMMETPHU.

2. TTnomanp (14 4.)

[TonsTne TUTOIIIA T MHOTOyTOJNbHMKA.  [lmomaam  mpsMOYTOJIbHHKA,
napasuiesiorpaMma, TPEyroJibHUKa, TpanemuH. Teopema [Mudaropa.
OcHOBHasi 1ENb - PacIIUPUTh U YIrIyOUTh MOJyYEHHbIE 5 - 6 Kilaccax MpeacTaBiICHUS
ydaniuxcsi 00 HM3MEpPeHHH W BBIUMUCIEHUW TIUIONIA/ICH; BbIBECTH (OPMYJIbI IUIOMIAIEH
OpsIMOYTOJIbHUKA, TMapajuiejorpaMma, TpPEyroJibHUKa, Tpaneluuu; [I0Ka3aTh OAHY U3
TJIaBHBIX TEOpPEM reomeTpun — Teopemy lludaropa.

3. [logoOubIe Tpeyroapauku (19 4.)

[TonoOnple TpeyronpHuKH. IIpu3Haku 1OMOOMS TPEYroJbHHKOB. IlpuMmeHeHHe
noI00Ms K JI0Ka3aTeNIbCTBY TEOPEM U pelieHuto 3a1a4. CHHYC, KOCUHYC U TAHT€HC OCTPOTO
yria IpsMOYTOJIBHOTO TPEYTroJIbHHUKA.

OcHOBHasi 1edb — BBECTH MOHATHE TOMOOHBIX TPEYTOJBHUKOB; PACCMOTPETH
MPU3HAKH TIOJI00MS TPEYTOJBbHUKOB U UX MPUMEHEHUS; CIENaTh MEPBbIN IIar B OCBOCHUU
YYalUMHUCS TPUTOHOMETPUUECKOTO anmnapara reOMETPHUH.

4. OkpyxxHOCTH (17 1.)

B3anmHoe pacnonoxkeHue npsMoW M OKpYyKHOCTH. KacartenbHas K OKpYy»XHOCTH, €€
CBOMCTBO W Tpu3HaK. lleHTpanbHble W BOUCaHHBIC YIibl. UeThipe 3aMedaTelIbHbIE TOUYKH
TpeyrojibHUKA. BrincanHas u onmucaHHasi OKPY>KHOCTH.

OcHOBHas 11e7Tb — PACIIUPUTH CBEICHHS 00 OKPYKHOCTH, TOJTyUYCHHBIE YIaITUMUCS B
7 Kiacce; U3y4ynuTh HOBBIE (DaKThI, CBA3aHHBIC C OKPYKHOCTHIO; TO3HAKOMHTH YUYaIIUXCS C
YEeTHIPHMS 3aMeYaTeIbHBIMU TOYKAMH TPEYTOIHHUKA.

5. IloBTOpenue. Pemenue 3agaa (4 4.)

Conepxxanue Kypca oOydeHus 9 kiacc

1. Bextopsr (8 u.)



IlonsitTue Bektopa. PaBeHcTBO BeEkTOpOB. CIIOKEHME W BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOPa Ha YUCIIO.

OcHoBHass 1enb - (QOpMyJIHpPOBATH OMNPENEIEHUS W WUIIOCTPUPOBATH MOHITHS
BEKTOpa, €ro JUIMHbI, KOJUIMHEApHBIX U pPaBHBIX BEKTOPOB; MOTHBHUPOBATH BBEICHUE
IIOHATUN W JCUCTBUM, CBI3aHHBIX C BEKTOpPAaMHU, COOTBETCTBYIOUIMMU IPUMEpPAMHU,
OTHOCSIIIUMUCS K (PU3NYECKUM BEKTOPHBIM BEJIMYMHAM; NMPUMEHSATH BEKTOPBI M JEHCTBUSA
HaJl HUMH [IPU PELICHUNA T'€OMETPUYECKUX 3a1a4

2. Meton koopaunat (10 u.)

Pa3znoxxenune BekTOpa MO JABYM HEKOJUIMHEApHBIM BekTOpaM. KoopauHaThl BEKTOpa.
[IpocTeiiiue 3a7aun B KOOpJUHATAX. YPAaBHEHUS OKPYKHOCTU M TpsiMou. [IpumeHeHue
BEKTOPOB U KOOPAMHAT MPHU PEIICHUU 3a/1au.

OcHOBHasl 11elb — HAy4YUTh YYalllUXCS BBIMOJHATH JEUCTBUSA HAJ BEKTOpaMHU Kak
HaAIpaBJIEHHBIMU OTPE3KaMH, 4YTO BaXHO JJIsI TPUMEHEHUS BEKTOPOB B (PUBHKE;
MO3HAKOMUTh C MCIOJIb30BAHHEM BEKTOPOB U METOJa KOOpPJMHAT TMpU pelIeHUU
r€OMETPUYECKHUX 3a/1a4.

3. CooTHomieHUsT MEXAYy CTOpOHAMU U yrllamMu TpeyroibHuka. CKasipHOe
npousBeacHue BekTopoB (11 u.)

CuHyc, KOCMHYC M TaHT€HC Yyryia. TeopeMbl CHHYCOB U KOCHHYCOB. Perenue
TPEYroibHUKOB.  CKalsipHOE TPOU3BEAECHHWE BEKTOPOB M €ro NPUMEHEHHE B
Tr€OMETPUUECKHUX 3a/1avax.

OcHOBHasi 1LefIb — Pa3BUTh YMEHUE YYalUXCS NPUMEHSATh TPUTOHOMETPUUYECKUI
amnmnapar Ipu pelIeHUH T€OMETPUUECKUX 3a/1au.

4. JlnuHa OKPY>KHOCTH M Iuiomiaab kpyra (12 4.)

[IpaBusibHBIE MHOTOYTOJBHUKUA. OKpPYKHOCTH, OINHUCAaHHAsE OKOJO HPABUIIBHOIO
MHOTOYTI'OJIbHUKAa M BHOUCaHHas B Hero. IlocTpoeHWe MNpaBWIbHBIX MHOTOYTOJBHHUKOB.
JnrHa okpyxxHocTH. [Imomane kpyra.

OcHOBHas 1IeJb — PaCIIMPUTh 3HAHHUE YYAIIMXCA O MHOTOYTOJIbHUKAX; pACCMOTPETh
MOHATHS JJIMHBI OKPYXHOCTH M TUIOMIAIU Kpyra U (POPMYJIIBI ISl UX BHIYMCIICHHUS.

5. ABmxkenus (8 4.)

OtoOpakenne miuockoctu Ha cebs. [lonstue nBwxkenus. OceBas U IEHTpalbHAsS
cummerpun. [lapamtensHeii nepenoc. [loBopot. Hanmoxenus u nBuxeHus.

OcHOBHast ~ 1ellb — NO3HAKOMUTh  y4YalllUXCd C  [OHSATUEM JBUXKEHUS U €ro
CBOMCTBaMHU, C OCHOBHBIMU BHUJAMH JIBUKEHUN, B3aUMOOTHOIICHUSIMH HAJIOKEHHUN H
IBUKEHUH. JIBMKEHWE TUIOCKOCTH BBOAMTCS KaK OTOOpa)X€HUE TIUIOCKOCTH CceOs,
COXpaHSIOIIEE PACCTOSIHUE MEK]TY TOUKAMU.

6. HauaneHbIe cBeieHUS U3 cTepeoMeTpun (8 49.)

[Ipeamer ctepeomerpun. ['eomeTprueckue Tena M MOBEPXHOCTH. MHOTOrpaHHUKH:
npu3Ma, mnapajuielienunesa, nupamuaa, GopMyn Jisi BblUUCIEHUS UX 00beMoB. Tema u
MMOBEPXHOCTH BpaIllCHUs: LWIMHAP, KOHYC, cdepa, map, GopMysbl ISl BBIYUCICHUS UX
IJI0IA/Ie MOBEPXHOCTEH U OOBEMOB.



OcHOBHasi 1elNb — JaTh HAauyalbHOE NPEJCTaBICHHE O TelaX U MOBEPXHOCTAX B
MPOCTPAHCTBE; TMO3HAKOMUTH YYAIIUXCS C OCHOBHBIMH (DOpMynamMu MAJisi BBIUYMCICHHS
IO MOBEPXHOCTEW U 0OBEMOB TET.

7. O0 akcuomax reomeTpuu (2 4.)

becena 00 akcmomax reoMeTpuu.

OcHOBHasi 1enp — JaTh Oojee TIyOOKOEe TPEACTaBICHHE O CHUCTEME AaKCHOM
TUTAHUMETPHUH U aKCMOMAaTHYEeCKOM MeTojie. B maHHO#H TeMe paccka3bpIBaeTCsi O pa3lIuIHbIX
CHUCTeMax aKCHOM T'€OMETPHH, B YAaCTHOCTH O PAa3IMYHBIX CMOCO0axX BBEACHHUS MOHSTHUSA
paBeHCTBa QUryp.

8. [loBTopenue. Perrenne 3amau (9 4.)

TeMblI 17151 NPOEKTHOM AeATETbHOCTH
IIpumepnvie memvl uccie0o8amenbCKux pabom no 2eomempuu Oisl Yuawuxcs 7 Knaccos:
Bunsl cummerpun. CUMMETPHS B ApXUTEKTYPE U KU3HU.
I'eomerpus u qpyrue HayKH.
30710TO€ CeUYeHHE — rapMOHUYHAS TPONOPLIHUSL.
N3roToBiieHne CHEKMHOK U3 Oymard.
N3roToBiieHnEe IEHTPAIbHO-CUMMETPUYHBIX (QUTYp U3 OyMmaru.
HecrannaprHsle 3a1a4n 10 reOMETPUH.
O npoUCXO0KIEHUU HEKOTOPBIX FEOMETPUYECKUX TEPMUHOB M ITOHATHUH.
IlocTpoenue yria, COAEPKALLEro LEI0€ KOJIUIECTBO IPagyCoB.
IIpaBuiIbHBIE MHOTOTPAaHHUKHU
Paznuunble pa3BepTku KyOa
Ctpana TpeyrojbHUKOB.

IIpumepnsie memuvl npoekmog no 2eomempuu 0isl ydawmuxcs 8 Kiaccos:
AKcCHMOMaTH4YECKOM MocTpoeHre reomeTpun EBKiKIa 10 COBpEMEHHOCTH.
BecnioobHO0€E T1010011€
B3anMocBs3b apXUTEKTYPbl U MATEMATUKH B CUMMETPHH.

BnucanHble 1 OUCaHHBIE OKPYKHOCTH
BnucanHble 1 OUCAHHBIE YETHIPEXYTOJIbHUKHU.
['eomeTpust U UCKYCCTBO.

3ameyaTenbHbIe KPUBbBIC

3ameyaTenbHble TOUKU TPEYTrOJIbHUKA.
Mertpuueckas cucremMa Mep (0 BOSHUKHOBEHUU U COBEPIICHCTBOBAHUU MEP JIJIUHBI,
MJI0Ia 1, 00BeEMa).

HecrannapTHble 3a1a4u 10 reOMETPUH.
[Tapannenorpamm BaprunboHna

[TapkeTsl 1 OOpAOPHI

[TenanbHBIN TPEYTOJIBHUK

[Mudarop u ero mkodna.

[TupaMubl B apXUTEKTYPE.



[Tnomanu guryp

[Ipumenenue nogo0uUs TPEYroJbHUKOB MPU U3MEPUTEILHBIX paboTax.
Pemenue 3amau Ha moctpoeHue.

Yucino [In

DTOT YAUBUTEIBHO CUMMETPUYHBINA MHUP.

lIpumepnvie memovl npoekmog no ceomempuu 0 yvawuxcs 9 kiaccos:
ANTOPUTMUYECKHUIN TTOAXO0/ K PEIICHUIO TEOMETPUUECKHUX 3a]1a4.
Brniucannelie n onrMcaHHble OKPY>KHOCTH. BHEBNIMCAHHBIE OKPY>KHOCTH.
Meton nonoOus B 3aj1auax Ha TOCTPOEHUE.
MO>KHO 71 CUUTATh MUP T€OMETPUYECKHU TTPABUIILHBIM.
HecrannaptHble 3a1a4u 10 T€OMETPUH.
HecrtannaptHbie criocoObl HAXO0XKACHUS TIOMIAJIeH HEKOTOPhIX MHOTOYTOJIbHUKOB.
[IprMeHeHne BEKTOPOB K JOKA3aTEJIbCTBY CBOMCTB M MPU3HAKOB MapalljieIorpamMma.
[IprMeHeHre BEKTOPOB K JOKA3aTEIbCTBY TEOPEM O TPEYTrOJIbHUKAX.
[IpumeneHue mogo0us K JOKA3aTEIbCTBY U PEIICHUIO 3a/a4.
Uem reometpust JIoGaueBCKOTO OTJIMYAETCSI OT TeoMeTpun EBKIna.

3. TEMATUYECKOE IINIAHUPOBAHMUE, B TOM YUCJIE C YYETOM
INPOI'PAMMBI BOCIUTAHUA C YKASAHUEM KOJIUYECTBA YACOB,
OTBOAMMBIX HA OCBOEHME KAK/IOU TEMBbI

Copaepskanue marepuaJjia Konuuec XapakrTepucruka OcHOBHBIE
TBO OCHOBHBIX BH/IOB /IeSITEJIbHOCTH | HaNpaBJIeHUs
4acoB YYeHHKA (Ha YPOBHe Y4eOHBIX |BOCIIMTATEIbHOM
JeicTBHIT) JesITeJIbHOCTH
7 KJ1acc
I'napa I. HayanbHble 10 OOBACHATD, YTO TAKOE OTPE30K,
reoMeTpuyecKkue CBeJIeHus 7y, Yroj, Kakue Gurypsl
Ha3bIBAIOTCS PABHBIMH, KaK
[Ipsamas u otpe3ok. JIyy u yroa 2 CPaBHUBAIOTCS U U3MEPSIOTCS 1,4,5
CpaBHEHME OTPE3KOB U YIJIOB 1 OTPE3KHU U YIJIbI, YTO TAKOE Ipaayc | 6,8
N3mepenne otpe3koB. 3mepenue 2 U TpajlycHas Mepa yria, Kakou 4,5,7
YIJI0B YTOJ1 Ha3bIBAETCA MPSAMBIM, TYIIBIM,
BBoaHasi KOHTpoJIbHAsSI padoTa 1 OCTpPBIM, Pa3BEPHYTHIM, UTO TAKOE | 7
ceperHa OTpe3Ka U OMCCEeKTpHca
[lepnenaukynspHble IPsMbIE 2 yIJla, KaKue yriibl Ha3bIBAIOTCS 2-3,6
Pemrenue 3anau 1 CMEXHBIMHU U KaKhe — 1,5,8
KontpoJsbHas padora Ne 1 1 BEPTHUKAJIbHBIMH; 6

dbopMynupoBath 1 000CHOBBIBAThH
YTBEPKACHUS O CBOMCTBAX
CMEXHBIX U BEPTHUKAIbHBIX YIJIOB;
00BSACHATH, KaKHe MPSIMbIE
HA3BIBAIOTCS TIEPIICHIUKYISIPHBIMU;
dbopMynupoBath 1 000CHOBBIBATh
YTBEPkKACHHUE O CBOWCTBE ABYX
MPSIMBIX, IEPHIECHAUKYIISIPHBIX

K TPEThEil; N300paxkaTh U
pacro3HaBaTh YKa3aHHBIC




npocTeinme GUrypsl Ha YepTexax;
pemarTs 3a/1a4u, CBA3aHHbIE C
3TUMU TPOCTEHIIUMH PUTYpaMU

I'nasa II. TpeyroiabHuku

17

[lepBblii IpU3HAK PABEHCTBA
TPEYrOJIbHUKOB

Mennanbl, OUCCEKTPUCHI U BBICOTHI
TPEYroJbHUKA

Bropoi1 u Tpetuii npu3Haku
paBEHCTBA TPEYroJIbHUKOB

3aauy Ha MOCTPOCHUE

Pemrenne 3amau

KonTpoabHnas padora Ne 2

w w

OOmbsicHATD, Kakas purypa
Ha3bIBAETCS TPEYrOJbHUKOM, UTO
TaKO€ BEPILLUUHBI, CTOPOHBI, YIJIbl U
IIEPUMETP TPEYrOJIbHUKA, KAKON
TPEYTrOJIbHUK Ha3bIBAeTCS
paBHOOEIPEHHBIM U KAKOW —
PaBHOCTOPOHHUM, KaKue
TPEYrOJIbHUKN Ha3bIBAKOTCS
PaBHBIMU; U300paXkaTh U
pacrno3HaBaTh Ha yepTexax
TPEYTOJbHUKU U UX AJIEMEHTHI;
dbopmMyIMpoBaTh U JI0Ka3bIBAThH
TEOPEMBI O IPU3HAKAX PABEHCTBA
TPEYrOJILHUKOB; OOBSICHATh, YTO
Ha3bIBAETCS MEPIEHAUKYISIPOM,
POBEIEHHBIM M3 TAHHON TOYKH K
JaHHOW MpsIMOit; GopMyIHpOBaTh U
JIOKa3bIBaTh TEOPEMY O
NEPIeHIUKYISApE K IPIMON;
OOBSICHATh, KAKHE OTPE3KHU
Ha3BIBAIOTCS MEIUAHOM,
OMCCEKTPHUCOI M BBICOTOM
TpeYrojbHuKa; (GOpMyIUpOBaTh U
JOKa3bIBaTh TEOPEMBI O CBOMCTBAX
paBHOOEPEHHOTO TPEYroJIbHUKA;
pelaTth 3aa4u, CBI3aHHbIE C
pU3HAKaMU PaBEHCTBA

U CBOMCTBaMH paBHOOEAPEHHOTO
TpeyrojbHuKa; GopMyIupoBaTh
oTpe/esieHue OKPY>KHOCTH;
0O0BSACHATH, UTO TAKOE LEHTP,
paauyc, Xopaa U JuameTp
OKPY)KHOCTH; peliaTh MpoCTEeUIINE
3a/1a4M Ha MOCTPOCHHE
(mocTpoeHue yria, paBHOTO
JTAHHOMY, ITOCTPOCHHE
OHMCCEKTPUCHI yTiia, IOCTPOSCHUE
NEPICHIUKYISPHBIX MPSMBIX,
HOCTPOEHHE CepeINHBI OTPE3Ka) U
OoJiee CIOKHBIC 3aa4H,
MCIIOJIb3YIOIINE YKA3aHHbIE
IIPOCTEHILINE; COTIOCTABIISTD
HOJIy4EeHHBIH pe3ylbTaT ¢
YCJIOBHEM 3aJ[auil; aHAIU3UPOBATh
BO3MOXKHBIE CIIydau

2-3,4,5
6,7,8
56,8

2-3,4,8
6,8

I'nasa III. ITapajnenbHbie
npsMble

13

[Tpu3Haku napamienbHOCTH
JBYX MPSIMBIX

DopMyIMpOBATH ONPEEIEHUE
napasieNbHBIX MPSMBIX; OOBSICHSITD
C TIOMOIIBIO PUCYHKA, KAKUE YTJIBI,
o0pa3oBaHHbIE NP TTEPECEUCHUN

2-3,5,7




Akcuoma napajuiesIbHbIX IPSIMBIX
Pemenue 3amnay
KonTpoabHnas padora Ne 3

= W o1

JBYX IPSIMBIX CEKYILEH,
Ha3bIBAIOTCS HAKPECT JISKAIIMMH,
KaKhe — OJHOCTOPOHHUMH U
KaKHe — CO OTBETCTBEHHBIMH,
dbopMynupOBaTh U JOKA3BIBATH
TEOPEMBI, BRIPAXKAIOIINE TTPU3HAKH
NapauIeTbHOCTU JIBYX MPSMBIX;
OOBSACHSATH, YTO TAKOE AKCUOMBI
TCOMETPHUH U KAKUE aKCHOMBI YK
UCTIOJIb30BAJINCH PAaHEe;
bopMynMpoBaTh AKCUOMY
NapauIeIbHBIX MPSIMBIX U
BBIBOJIUTH CJICJICTBUS U3 HEE;
bopMyIHpOBaTh U JI0Ka3bIBATh
TEOPEMBI O CBOMCTBAX
napauIeIIbHBIX MPSIMBIX, 00paTHBIC
TEOopeMaM O MpHU3HAKaX
NapaieIbHOCTH, CBS3aHHBIX C
HAKPECT JISKAITUMH,
COOTBETCTBEHHBIMH U
OJTHOCTOPOHHUMH YTJIaMH, B CBSI3U
C 3TUM OOBSCHSATH, UTO TAKOE
YCJIOBHE U 3aKJTFOUEHHE TEOPEMBI,
Kakasi TeOpeMa Ha3bIBaeTCs
00paTHOM 1O OTHOIIICHUIO K
TaHHOU TeopeMe; OOBICHSTh, B UM
3aKJII0YAETCSI METO
JI0Ka3aTeNbCTBA OT MPOTUBHOTO:
dbopMynupoBaTh U JOKa3bIBATh
TEOPEMBI 00 yriiax c
COOTBETCTBEHHO MapauIeIbHBIMU U
NEePIEeHIUKYISIPHBIMA CTOPOHAMM;
MPUBOJIUTH PUMEPbI
HCIIOJIb30BaHUS ATOTO METO/1a;
peliaTth 3a/laui Ha BBIYMCIICHUE,
JI0Ka3aTeNbCTBO U TIOCTPOCHHUE,
CBSI3aHHBIE C MMapaJIJICIIbHBIMU
IPSIMBIMU

1,4,7
4,6,8

I'nasa IV. CooTHOIIEHHS MEXKTY
CTOPOHAMH M yIJ1aAMH
TPEyroJbHUKA

18

CyMMa yrJioB TpeyroJibHUKa
CoOTHOILLIEHUS] MEXAY
CTOPOHAMH U yTJIaMHU
TpeyroJibHUKa
KoHTposbHas pa6oTra Ne 4

[IpAMoyroJibHbIe TPEYTOJIbHUKHU
[locTpoeHue TpeyroJabHUKA 110
TpPEM 3JIEMEeHTaM

Pemenue 3agau

KoHTpoJsibHast pa6oTa N2 5

w

dopmynupoBaTh U JOKa3bIBaTh
TEOpEMY O CyMMeE YTJIOB
TPEYroJIbHUKA U €€ CIEeICTBUE O
BHEIIIHEM YTJIe TPEYroJIbHUKA,
IPOBOJUTH KJIACCU(PUKALIUIO
TPEYroJIbHUKOB T10 yIJIaM;
(bopMynHupoOBaTh U IOKa3bIBATh
TEOPEMY O COOTHOILIEHUSIX MEXKIY
CTOpPOHAMH U yIilaMH
TpeyroJyibHUKa (MpsiMoe 1 0OpaTHOe
YTBEP)KJICHUS) U CIEICTBUS U3 HeE,
TEOpPEMY O HEPABEHCTBE
TPEyroJibHUuKa; GOPMYJINPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
HPSMOYTOJIbHBIX TPEYTOJIbHUKOB
(IPSAIMOYTOJIBHBIN TPEYTOIBHUK C
yriaom 30°, mpu3HaKu paBEHCTBA
IPSMOYTOJIbHBIX TPEYTrOJIbHUKOB);

1,5,7
4,6,8

2-3,5

6,8
4,7




(dbopMynupOBaTh OMpECIICHUS
paccTOsIHUSA OT TOYKH JI0 IPSIMOH,
pPacCTOSHUS MEXAY
napajuIeJIbHBIMU NIPSIMBIMY;
pelaTh 3a/1a4 Ha BBIYMCIICHMUS,
JI0Ka3aTeJIbCTBO U IIOCTPOCHHUE,
CBSI3aHHbBIE C COOTHOILIEHUSMHU
MEX/1y CTOPOHAMU U yriiaMH
TPEYTrOJbHUKA U PACCTOSIHUEM
MEX/1y MapalIeIbHBIMU IPSIMbIMHU,
IIpU HEOOXOIMMOCTH ITPOBOUTH 110
XOJy pelIeHUs JOTOTHUTEIbHbIE
IIOCTPOEHHUS, COTIOCTABIISATh
IIOJTY4EHHBIN pe3ynbTaT C
YCIIOBHEM 33J1a4M, B 3a7]a4ax Ha
IIOCTPOEHUE UCCIIEN0BATH
BO3MOJKHBIE CITydau

IloBTOpeHue. Pemienue 3aaa4 10 1-8
WTorosast KOHTpOJIbHasi paboTa 1 6

8 KJ1acc
I'1aBa V. YeTbIpEXyroJIbHUKH 14 O6BACHATD, YTO TAKOE JIOMaHasl,
MHoroyrosipHuKu 2 MHOTOYTOJIbHUK, ero BepuiuHsl, | 1,6,8
BBoaHasA KOHTPOJIbHAs pa6oTa 1 CMeXXHble CTOPOHBI, IMarOHaly, |6

M3006paXkaTh U paclo3HaBaTh

[TapasisienorpamMm u Tpamneyus 5 MHOTOYTOJIbHUKU Ha YepTexKax; 6,7
[IpssMOyroIbHUK, pOMO, KBaZipaT 4 [I0Ka3bIBaTh 3JIEMEHTHI MHOTO 2-3,4
PemeHnue 3agau 1 YrOJIbHUKQ, er0 BHYTPEHHIOI0 U 6,8
KoHnTposbHast pa6oTa Ne 1 1 BHELIHIOKW 00J1aCcTy; 6

dbopMysIMpoBaTh onpeesieHue
BBINIYKJIOTO MHOTOYTOJIbHUKA;
M300pakaTh U pacrno3HaBaTh
BBINYKJIble U HEBBIMYKJIble
MHOTOYTOJIbHUKY;
dbopMynMpoBaTh U JOKa3bIBaTh
yTBEP:KJEeHUS 0 CYMMe YTJIOB
BBINIYKJIOTO MHOTOYTOJIbHUKA U
CyMMe €ro BHEelLIHUX yTJIOB;
00'bSACHATD, KAKHE CTOPOHBI
(BepLIMHBI) YeThIPEXYTOJbHUKA
Ha3bIBAIOTCS
IPOTHUBOIOJIOXXHBIMU;
dbopMynvpoBaTh onpeeeHns
napaJsijieJiorpamMMa, Tpanenuy,
paBHOOE/JpEHHON U
NpsAMOYTOJIbHOM TpalneLuy,
NpsMOYTOJIbHUKA, pOMOa3,
KBaJjpaTa; U3006pakaTb U
pacno3HaBaThb 3TH
YeThIPEXYTroJIbHUKY;
dbopMynMpoBaTh U J0Ka3bIBaTh
yTBEP:KJeHHs 00 UX CBOUCTBAX U
NpU3HaKax; pelaTh 3a/jla4u Ha
BbIUMCJIEHUE, J0KA3aTENbCTBO U
NOCTPOEHME, CBSI3aHHbIE C 3TUMHU

BU/JIAMU YeTbIPEXYTOJbHUKOB;




00'BSICHATH, KAKHE IBe TOYKH
Ha3bIBalOTCH CUMMETPUYHbIMHU
OTHOCUTEJIbHO NPsAMOU (TOYKH), B
KakKoM cJsy4ae purypa
Ha3bIBaeTCHd CUMMeTPUYHOU
OTHOCHUTEJILHO IPAMOU (TOYKHU) U
YTO TaKoe OCh (L eHTp)
CUMMeTpPUU QUTYpbl; IPUBOJUTD
npuMepbl Uryp, 06J1aJa0IIUX
oceBOH (LlEHTpaIbHOM)
CUMMeTpHEH, a TaKKe IIpUMepbl
0CEBOU U LeHTPaJIbHOH
CUMMETPHUH B OKpYyXKarolerl Hac
06CTaHOBKe

I'masa VI. ILnomaab 14 O6BACHATD, KaK IPOU3BOIUTCS
[Ino1maab MHOTOYTOJIbHAKA 2 M3MepeHue MIoIaJlen 1,5,7
[lnomaau napanienorpaMmma, 6 MHOTOYT0JIbHUKOB, KaKHe 2-3,5
TpPeyroJbHUKA U Tpaneyuu MHOTOYT0JIbHUKH Ha3bIBAKOTCS
Teopema [Mudaropa 3 paBHOBEJIMKUMHU U KaKue — 4,6
Pemenue 3aga4 2 PaBHOCOCTAaBJIEHHBIMU; 5,7,8
KouTposbHas pa6oTa Ne 2 1 dbopMyIMpoBaTh OCHOBHbIE 6
CBOMCTBA IJIOLA/leN U BBIBOJUTD
C UX TOMOI[bI0 GOPMYJIbI
NJIOIA/ler MPSAMOYTOJIbHUKA,
napaJsijiesorpamMma,
TpeyroJbHUKA, TpaleLuu;
dbopMyIMpOBaTh U [J0Ka3bIBaTh
TeopeMy 00 OTHOILIEHUH
IJI0Laled TPeyroJbHUKOB,
VMMEWIIUX [10 PABHOMY YTJ1V;
dbopMynMpoBaTh U JO0Ka3bIBaTh
TeopeMmy [ludaropa 1 o6paTHy0
el; BBIBOAUTb popmyty ['epoHa
JUIA IO TPEYTOJIbHUKA;
pelaTh 3a/la4y Ha BBIYHC/IEHUE
Y [10Ka3aTeJIbCTBO, CBI3aHHbIE C
dopMysiaMu oA AeN U
TeopeMoH [ludaropa
I'1aBa VII. [Togo6HbIE 19 OO6BACHATDL NOHATHE
TpPeyroJbHUKH NpPONOPLYOHAJBbHOCTUA OTPE3KOB;
OnpepnesieHue MoA0OHBIX 2 dbopMysIMpoBaTh onpeiesieHus 1,4,6
TpeyroJibHUKOB N0/J0OHBIX TPEYTOJIbHUKOB U
[Ipy3Haku noao6us K03pduIMeHTa 1006Us;
TPeyroJibHUKOB 5 dbopMynMpoBaTh U J0Ka3bIBaTh 4,5,7,8
KoHTposbHas pa6ora Ne 3 1 TeopeMbl: 00 OTHOLLIEHUU 6
IolaAen nogo06HbIX
[IpuMeHeHMe TOA00USA K 7 TPeyroJbHUKOB, O IPU3HAKaAX 4,6,8
Jl0Ka3aTeJIbCTBY TEOPEM U o061l TpeyroJbHUKOB, O
pelleHuIo 3a/1a4 cpeJiHel JIMHUU TPEYToJIbHUKA, O
CooTHO1IEHUA MEXAY 3 nepece4yeHUU MeJuaH 46,8
CTOPOHAMHU U yIJiaMHu TpeyroJbHUKA, O
NpPSMOYTOJIbHOTO TPEYTOJIbHHKA NPONOPLIMOHAJBbHbBIX OTPE3Kax B
KonTposibHasa pa6ora Ne 4 1 IpsAMOYTOJIbHOM TPEYyroJIbHUKE; | 6

00'bSICHATD, YTO TAKOE METOJ,
MoJJo6MA B 3aZa4ax Ha




NOCTPOEHME, U MPUBOJUTH
npUMepbl IPUMEHEHHUS 3TOTO
MeTO0/1a; 00 bSCHATD, KAK MOXKHO
HCI0JIb30BaTh CBOMCTBA
N0/I0OHBIX TPEYTOJIbHUKOB B
M3MepHUTebHbIX paboTax Ha
MECTHOCTH; 0O0'bACHATD, KaK
BBECTH IOHSTHE MOJ00US s
NPOM3BOJIBHBIX QUTYD;
dbopmyMpoBaTh onpeiesIeHus U
WJIJIIOCTPUPOBATH MOHATHUSA
CHHYCa, KOCUHYyCa U TaHT'eHCca
OCTPOTO yTJia NPSIMOYTOJIbHOTO
TPEYroJIbHUKA; BEIBOJAUTH
OCHOBHO€ TPUTOHOMETPHUYECKOE
TOX/IeCTBO U 3HAYEHU S CUHYCA,
KOCHHYCa U TaHTeHca ISl YIJIOB
30°,45°, 60°; pemiaTh 3a/1a4H,
CBsI3aHHbIE C TOA00MEM
TpPeyroJbHUKOB, AJis
BBIYHMCJIEHUS 3HAYEeHUH
TPUTOHOMETPUUECKUX QYHKIUH
HCIIOJIb30BaTh KOMIIbIOTEPHbIE
IpPOTrpaMMblI

I'1aBa VIII. OKpy>XHOCTBb 17
KacaTesibHas K OKpY>KHOCTHU 3
lleHTpa/IbHbIE U BIIMCAHHbIE 4
YTJIbl

YeTbIpe 3aMevyaTesIbHbIE TOUKHU 3
TpeyroJbHUKA

BrnvcaHHas ¥ onMcaHHas 3
OKPY>KHOCTH

HTorosasg KOHTpPOJIbHAA 1
pao6oTta

PemeHue 3agau 2
KoHTposibHast pa6oTa Ne 5 1

HccnegoBaTh B3auMHOE
pacnoJiokeHre NpsiMOH U
OKPY>XHOCTH; GOPMYJIMPOBATH
omnpe/ie/ieHUe KacaTeJbHOU K
OKPY>XHOCTH; GOPMYJIUPOBATH U
Jl0Ka3bIBaTb TEOPEMBI: O
CBOMCTBe KacaTeJbHOMH, O
NpU3HaKe KacaTeJbHOH, 00
OTpe3Kax KacaTeJsbHbIX,
NpOBEJEHHBIX U3 OJJHOW TOYKY;
dbopMyIMpOBaTh MOHATHUA
LEHTPaJIbHOTO yrJia U TPaAyCHOU
Mepbl IyTU OKPY>KHOCTH;
dbopMysIMpoBaTh U 10KA3bIBATh
TeopeMbl: O BIMCAHHOM YTJIE, O
NpOM3BeJleHUH OTPE3KOB
nepeceKarluXxcs Xop/a;
dbopMyIMpoBaTh U 10KA3bIBATh
TeopeMbl, CBSI3aHHbIE C
3aMedaTeJbHbIMH TOYKaMHU
TpeyroJjbHHUKa: 0 GUCCEKTPHUCE
yrIJja U, Kak CJ1e/ICTBHUE, O
nepeceyeHUH GUCCEKTPUC
TpeyroJbHUKA; O CEpeMHHOM
neprneHJUKyJspe K OTPE3KYy U,
KaK CJIe[ICTBHE, O epeceyeHru
cepeVHHBIX NepIeHAUKYJISPOB
K CTOPOHAaM TPEYTOJIbHUKA; O
nepeceyeHUH BbICOT
TpeyroJjbHHUKa; GOPMYJIHUPOBATh
olpe/ie/IeHUsI OKPY>KHOCTEH,

1,5
1,5,7

4,5,7

2-3,6,8

4,6,7




BIIMCAHHOM B MHOTOYTOJIbHUK U
OIIMCAaHHOM 0KOJIO
MHOTOYTOJIbHUKA;
dbopMyHMpoBaTh U J0KA3bIBATh
TeopeMbl: 06 OKPY>KHOCTH,
BIIMCAaHHOM B TPEYroJIbHUK; 00
OKPY>XHOCTH, OIMCAHHOM OKOJIO
TPeyroJibHUKA; O CBOMCTBE
CTOPOH ONMUCAHHOTO
YeTbIPEXYroJIbHUKA; O CBOMCTBE
YIJIOB BIIMCAHHOTO YeTbIPEX
YyTrOJIbHUKA; pellaTh 3aa4M Ha
BbIUMCJIEHUE, [J0KA3aTeJbCTBO U
IIOCTPO€EHMe, CBSI3aHHbIE C
OKPYHOCTb}0, BIUCAHHBIMU U
ONMCaHHBIMU TPEyroJbHUKAMHU U
YeTbIpEXYroJIbHUKAMU;
HhccJieoBaTh CBOMCTBA
KOHQUTypaLui, CBI3aHHbIX C
OKPYKHOCTbIO, C TOMOLbIO
KOMIIbIOTEPHBIX IPOrpaMM

IloBTOpeHue. Pemienue 3aay4 4 1-8
9 KJ1acc
I'raBa IX. BekTopbl 8 ®opmyMpoBaTh onpesiesIeHUd U
[ToHaTHE BEKTOpaA 2 WJUJIIOCTPUPOBATH NOHATHUA 1,4
CyiokeHMe U BbIYMTaHHE 2 BEKTOpa, ero AJIMHBEI, 6,8
BEKTOPOB KOJIJIMHEApHBIX U paBHBIX
BBoJHas KOHTpPOJIbHAsA padboTa 1 BEKTOPOB; MOTUBUPOBATh 6
BBeJieHHe TOHATHUH U IeHCTBUH,
YMHOkKeHUe BEKTOpa Ha YUCJIO. 3 CBSI3aHHBIX C BEKTOPAMH, 1,2-3
[I[puMeHeHU e BEKTOPOB K COOTBETCTBYIOILIUMHU 4,8
pelleHHUIo 33/ a4 puMepaMy, OTHOCALIMMHUCA K
$U3N4YeCcKUM BEKTOPHBIM
BeJINYMHAM; IPUMEHATh
BEKTOPHI U el CTBUA HaJ, HUMU
IpU pelleHuH reoMeTpU4IeCcKUX
3aj4a4
I'nraBa X. MeToa KOOpAUHAT 10 O6BSACHATH U UJJIIOCTPUPOBATH
KoopauHaThl BeKTOpa 2 NOHATHUSA NPSAMOYTOJIbHON 4,8
[IpocTeive 3a1a44 B 2 CHUCTEeMbI KOOPAWHAT, KOOpAUHAT | 2-3,7
KOOpAWHATax TOYKH U KOOPJAUHAT BEKTOPA;
YpaBHeHUs OKPY>XHOCTH U 3 BbIBOJAUTDb U UCIIOJI30BAaThb IpU | 2-3,7
npsiMou pelleHUH 33434 GOPMYJIbI
PemeHnue 3amau 2 KOOpPJMHAT cepeMHbI OTPe3Ka, 2-3,7
KoHTposbHast pa6oTa Ne 1 1 JJIMHBI BEKTOPA, PACCTOAHUSA 6
MeXy JBYMsl TOUKaMH,
ypaBHEHUS OKPY>KHOCTHU U
NpsSAMOU
I'naBa XI. COOTHOLIEHUA MEXKAY 11 ®opMyMpoBaTh U
CTOPOHAMMU H yIJIaMH WJLJIOCTPUPOBATH ONpeiesieHUs
TpeyrojbHUKA. CKaasspHoe CUHYCa, KOCUHYCa, TAHTeHCa U
Nnpou3sBeleHue BEeKTOPOB KoTaHreHca yrioB ot 0 go 180°;
CHHYC, KOCUHYC, TAHT€HC, 3 BbIBOJUTb OCHOBHOE 1,4

KOTaHI'€HC yTJia

TPUTOHOMETpUYECKOE
TOXJEeCTBO U GOPMYJIbI




CooTHOLIEHUA MEXAY
CTOPOHAMHU M yIrJlaMHu
TpeyroJibHUKa

CkasnsspHOe Ipou3BeJieHue
BEKTOPOB

Pemenue 3aga4
KoHTpo/sibHas pa6orta Ne 2

npuBeseHUs; OPMyJIMPOBATh U
Jl0Ka3bIBaTb TEOPEMbI CHHYCOB U
KOCHHYCOB, IPUMEHATH UX IpU
pelleHuH TPeyroJbHUKOB;
00'bSICHSATD, KaK UCIOJb3YIOTCS
TPUTOHOMeTpUueckue GopMyJibl
B M3MepUTeJIbHbIX paboTax Ha
MeCTHOCTH; GOpMYJIMPOBaTh
onpe/iesieHUs yrja Mexay
BEKTOpPAaMH U CKaJIIPHOTO
IpOM3Be/leHNS] BEKTOPOB;
BbIBOJUTb POPMYJy CKaJISIPHOTO
NpOM3Be/leHUs Yepe3
KOOp/AMHATbI BEKTOPOB;
dbopMysiMpoBaTh U
060CHOBBIBATb YTBEPXKJEHHUE O
CBOMCTBAX CKaJIAPHOTO
NPOM3BE/IEHHUS; UCII0JIb30BATh
CKaJIIpHOE MTPOM3Be/ieHue
BEKTOPOB IIPU pellieHUH 33734

2-3,6

4,8

1,5,7

I'naga XII. IyinHa OKPY>KHOCTH
Y IUIOINAb Kpyra

12

[IpaBUJIbHBIE MHOTOYTOJIbHUKH
JlIMHa OKPY>XHOCTH U IJIOLAJb
Kpyra

Pemenue 3aga4

KonTposibHas paboTta Ne 3

®opMynUpOBaTh ONpeiesieHre
IPaBUJILHOTO MHOT'OYTOJIbHUKA;
dbopMyIMpoBaTh U [J0Ka3bIBaTh
TeopeMbl 06 OKPY>KHOCTSIX,
ONMUCAaHHOM OKO0JIO IPAaBUJIbHOTO
MHOT'OYTOoJIbHHKA Y BIINCAHHOMU B
Hero; BbIBOJAUTB U UCI0JIb30BaTh
bopMyibl /151 BBIYUC/IEHUS
IJIOLA/IU IPABUJIbHOTO
MHOI'OYT0JIbHUKA, €r0 CTOPOHBI U
pajyca BIMCAaHHOU
OKPY>KHOCTH; peliaTh 3a/la4yM Ha
IIOCTPOEHHEe NPaBUJIbHBIX
MHOI'OYT0JIbHUKOB; OObSICHATD
HOHATHSA JJIMHBI OKPYXKHOCTH U
IJIOIAIU KPYTa; BBIBOJUTD
bopMyibl AJ151 BBIYUCIEHUS
JUJIAHBI OKPYKHOCTH U JIJINHBI
JyTH, IJIOIAAU KpyTa U
IJIOLA/IM KPYTOBOI'O CEKTOPA;
IPUMEHSATb 3TU GOPMYJIbI IpU
pelleHHH 33/1a4

I'masa XIII. IBu>xeHus

[loHsiTUE ABUXKEHUSA
[TapasisiennbHBIA IEPEHOC U
OBOPOT

PeimeHue 3agady.
KoHTposibHas pa6ora Ne 4

w

OO6BACHATH, YTO TAKOE
0TOOpakeHue MJI0CKOCTH

Ha cebs ¥ B KAaKOM CJly4ae OHO
Ha3bIBaeTCs JBUKEHUEM
IJIOCKOCTH; OO'BbSICHATD, UYTO
TaKoe oceBasi CHMMETpHUS,
LeHTpaJibHasi CHMMeTpUs,
napaJijieJibHbI IepeHoC U
OBOPOT; 000CHOBBIBATH, UTO
3TU 0TOOpaAKEeHHS MJIIOCKOCTH Ha
ce0bs ABJSIIOTCSA JBUXKEHUSIMU;
00'bSICHSITh, KAKOBA CBSI3b MEXAY
JIBU>KEHUSIMU Y HAJI0KEHUSIMU;




WJLJIIOCTPUPOBATH OCHOBHbBIE
BU/Ibl IBU2KEHUH, B TOM YHUCJIE C
MOMOIIbI0 KOMIIBIOTEPHBIX
nporpamMmm

I'maBa XIV. HayasbHbIE
CBeJleHHUA U3 CTepeoOMeTpPUH

MHoOrOrpaHHUKHU
TeJsia 1 TOBEPXHOCTH BpallleHUA

O06BACHATD, YTO TaKOE
MHOTOTPaHHUK, €r0 IPaHU,
pé6pa, BepLIKHBI, AUarOHaJIHY,
KaKOW MHOTOIPaHHUK
Ha3bIBAETCS BbIMYKJIBIM, YTO
TaKoe N-yroJjbHasd NpU3Ma, eé
OCHOBaHMsl, 00KOBbIE TPaHU U
60KOBbIe pEOPA, KaKasi MprU3Ma
Ha3bIBaeTCsd NPSAMOU U Kakass —
HaKJIOHHOH, YTO TaKoe BbICOTa
NpU3Mbl, KaKasi MpHU3Ma
Ha3bIBaeTCs NapaJsiiesenuneom
Y KaKOW MapaJijiesienunes
Ha3bIBAETCS NPSMOYTOJIbHbBIM;
dbopMysiupoBaTh U
0060CHOBBIBATb YTBEPKAEHHUS O
CBOMCTBe JguaroHasjen
napaJijiesieniuiesia v o KBajjpaTe
JIMaroHaJIv MPSIMOYTOJIbHOTO
napaJijiesienuiesia; 00bsACHATD,
YTO TaKoe 00'bEM
MHOTOT'PaHHUKA; BIBOJUT (C
NOMOLUIbI0 MPUHLIMIA
KaBasnbepu) popmysiy 06 b€Ma
NpPsSIMOYTOJIbHOTO
napaJijiesienuieia; 0o’bsICHATD,
KaKOW MHOTOT'PaHHUK
Ha3bIBAETCS MUPAMHU/ION, YTO
TaKoe OCHOBaHUeE, BEPIIMHA,
O60KOBbIE I'paHU, O0KOBbIE pEOpa
Y BbICOTA MUPAMU/Ibl, KaKasi
nyMpaMu/ia Ha3blBaeTCs
NpaBUJIbHOM, YTO TaKoe arnopema
NpaBUJILHOW MUPAMU/BbI,
NPUBOAUTH GOPMYJy 06 bEMA
NHMpaMUbl; 00bSCHATD, KAKOE
TEJI0 Ha3bIBAeTCs [UIUHAPOM,
YTO Ta- KOe ero 0Cb, BICOTA,
OCHOBaHHUS, paJinyc, 60KoBast
MOBEPXHOCTh, 06pasymolIlue,
pa3BépTKa 60KOBOM
MOBEPXHOCTH, KAKUMH
dbopMyJsIaMu BbIpaXKaTCSA
00BEM M IJIOLAAbL O0KOBOH
MOBEPXHOCTH IIUJIUH/IPA;
00'BSICHATH, KAKOE TeJI0
Ha3bIBAETCS KOHYCOM, UTO TaKoe
€ro 0Cb, BbICOTQ, OCHOBaHUE,
60KOBasi IOBEPXHOCTb,
o6pasyrolue, pasBépTKa

2-3,4,5
57,8




OO0KOBOU OBEPXHOCTH, KAKUMHU
dbopMysiaMu BbIpaXKalTCSA 00bEM
KOHYyCa U IJI011a/ib 60KOBOMU
IIOBEPXHOCTH; 00'bSICHATD, KaKasi
IIOBEPXHOCTb HAa3bIBAETCS
chepoii ¥ KaKoe TeJsio
Ha3bIBAETCH IIAPOM, UTO TaKOe
pazuyc u auameTp chepbl
(wapa), kKakuMu popMyIaMHU
BbIpaXaTCsA 00'bEM 11apa U
niomazab chepbl; U306paXkaTh U
pacro3HaBaTh Ha pUCYHKaX
NpU3My, apajjesenunes,
NYMpaMHUAY, [UJUHAD, KOHYC, Iap

06 aKkcuoMax NJIaHUMEeTPUHU 2 1,4,8
IloBTOpeHue. PemeHue 3aga4 9 1-8
WTorosast KOHTpOJibHasi paboTa 1 6
KoHnTpoJsbHbIe padoThI
Ne HaumenoBanmue KounuecTBo
n/n 4acoB
7 KkJjace
1. | BBogHas KoHTpOJIbHAS paboTa 1
2. | KonTtponwsHas padora Nel o teme «HauanpHbIe reoMeTpHUECKUE CBEICHUS» 1
3. | KonTponwsHas padota Ne2 o teme «TpeyroabHUKM» 1
4. | KontponbHas padota Ne3 mo teme «IlapamienbHbie PsSMbIS) 1
5. | KonTtponsnas padota Ned o teme «COOTHOIICHHUS MEXAY CTOPOHAMU U yriIaMHu 1
TPEYrOJbHUKA»
6. | KonTponwsHas padota Ne5 o teme «COOTHOIICHHS MEXAY CTOPOHAMU U yriIaMHu 1
TPEYrOJbHUKA»
7. | UToroBas xoHTpoJibHAs paboTa
HToro 7
8 Kiacc
1. | BBogHas KoHTpOJIbHAS paboTa 1
2. | Kontpombnas pabora Nel mo teme «HeThIpeXyroibHUKI 1
3. | Koutponsnas pabota Ne2 mo teme «Ilnmomians 4eThIpexyroiabHUKa 1
4. | KonrponpsHas padota Ne3 no teme «IIpu3naku momoous TpeyroabHUKOBY 1
5. | KonrponbHas pabora Ned no teme «COOTHOLIEHHS B IPSIMOYT'OJIbHOM 1
TPEYrOJILHUKE»
6. | KonrponbHas pabora Ne5 o teme «OKpyKHOCTb» 1
HroroBas koHTposbHAs paboTa
HToro
9 KJ1acc
1. | BBogHas koHTpoJIbHAS paboTa
2. | KonrtponbHas pabora Nel mo teme «MeTo KOOpIMHAT 1
3. | KontponsHas padora Ne2 o teme «COOTHOIICHHSI M@Ky CTOPOHAMU U YTIIaMu 1
TpeyroiapbHuKka. CKaJasipHOE IPOU3BEICHIE BEKTOPOB»
4. | KontponwsHas padora Ne3 no teme «J/ljinHa OKPY>KHOCTH | ILIOMIAAb Kpyra» 1




KonTtpomnsHas padora Ne4 mo teme «JIBUKSHHS»

Hrorosas koHTpoJibHas paboTa

HUToro

COI'JTACOBAHO

IIpoTokou 3acenanus
METOJIMYECKOT0 00bETUMHEHUS
yuurenei matematuku MOBY

COMI Ne 18
OT 2021 roma Ne 1
E.B. Cxpunnuk

HoJnuck pykopoaurenas MO ®.1.0.

COI'JTACOBAHO

3amecTtuTenb qupexropa no Y BP
JlornHoBa A.A.

MOATUCH
D.1N.0

| 2021 rona
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