MyHununajJabHoe oopazopanue TyancuHCKHH palioH
MyHHIMIIAJIbHOE 0101KeTHOE 00111e00pa30BaTe/IbHOE YUpPEKIEeHHE
cpeaHsis 001eoopa3zoBareabHas mKkoJa Ne3um. A. Bepemarunoii r. Tyance
MYHHIMIIAJbHOro oopasoBanus TyancMHCKHH paiioH

YTBEPXIEHO
penIeHne ne1arornyeckoro COBeTa
ot 31 aBrycra 2021 roma nmpotoxos Nel
npeacenaTenb E.B.
PankeBuu

PABOYAS ITPOI'PAMMA

10 F€OMETPHUHU

VYposeHb 00pa3zoBaHus (Kjacc): OCHOBHOE 00111ee oOpazoBaHue, 7-9 kiacc
KommyecTBo yacoB:204 vaca
Yuurenr YanoBa Hartanpsa I'eHHanbeBHA

[Iporpamma pazpadortana B coorBeTcTBUHM 1 Ha 0cHOBE PI'OC 0CHOBHOTO 00111€TO
oOpa3oBaHUs

c yuérom OOIl ocHoBHOro oOmEero o0pa3oBaHusi, OJOOPEHHOW pEUICHUEM
dbenepanbHOro y4eOHO-METOJIUUYECKOTO OOBEIUHEHUS MO 00IeMy oOpa3oBaHUIO
(mporokon ot 08 ampenss 2015 roma Nel/15), ocHOBHOM 0Opa3zoBaTeIHLHOM
nporpaMmmel MBOY COIII Ne3 wum. A. Bepemarunoit r. Tyamce, mporpammsl
oOpazoBaTenbHbIX yupexaeHuit «l'eomerpus 7 — 9 kimaccy. (COOpHUK pabodmx
nporpamm 7-9 kmaccel. CocrtaButens T.A. BypmuctpoBa. M3marenbctBo: MockBa
«IIpocsemienuer, 2020 rox).

c yuéroM YMK JI.C. Aranacsina, B.®. byry3ona, C.b. Kagomuiesa, 2.1". [To3HsIk,
N.N. YOauuoit nznatenscrsa «IIpocsemenue» 2017-2021 rr.



1.Il.1annpyemble pe3y/abTaThl OCBOCHUSI Y1eOHOI'0 IIpeaMeTa.
[TporpamMma oOecreunBaeT JOCTHIKEHUE CIECAYIOIIUX PpPe3ylbTaTOB OCBOCHHUS
y4e0OHOro NnpeaMeTa:

1) chopMHPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYCHHUIO, TOTOBHOCTH U
CIOCOOHOCTh OOy4arolIMXCsl K CaMOPa3BUTUI0O M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHMBalMM K OOYYEHMI0O M IIO3HaHWIO, BBIOOPY JaJIbHEHIIETO
oOpa3oBaHust Ha 0a3e OpHEHTHPOBKE B Mupe mpodeccuii u
npodeccrnoHaIbHBIX NPEANOYTEHHH, OCO3HAHHOMY OCTPOEHUIO
WHJUBUyAIbHOM 00pa30oBaTEIbHOM TPACKTOPUH C YYETOM YCTONYMBBIX
[TO3HABATEJIbHBIX HHTEPECOB;

2) hbopMupoBaHHe LEJI0CTHOTO MHUPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHON NMPAKTUKH;

3) popMupoBaHHE KOMMYHHUKATUBHOH KOMIICTGHTHOCTH B OOIICHUH H
COTPYJIHMYECTBE CO CBEPCTHHKAMH, CTaplIMMM H  MJIAJIIUMUA B
oOpa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-UCCIIEN0BATENbCKOM,
TBOPYECKOW U IPYIUX BUAAX ACATEIBHOCTH;

4) yMeHHE SICHO, TOYHO M TPaMOTHO H3JlaraTh CBOM MBICIIM B YCTHOH W
NVMCBMEHHOM pE€YM, IOHMMATh CMBICJI IOCTABJICHHOW 3aa4M, BBICTPAMBATH
apryMeHTalUI0, IPUBOJANTH IPUMEPBI U KOHTPIIPUMEDHI;

5) KPUTUYHOCTH MBIIUICHUS, YMEHHE PAcIiO3HABATh JIOTHUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATh TMIIOTE3Y OT (DaKTa;

6) KpeaTUBHOCTh MBIIUICHUSI, WHUIIUATHABY, HAXOIYMBOCTh, AKTUBHOCTH TIPHU
pelIeHNH allredpanyecKux 3aj1ay;

7) yMEHUE KOHTPOJUPOBATHh MPOIECC M PE3yJIbTaT yu4eOHONH MaTeMaTW4eCcKOn
NEeSATENbHOCTH;

8) crmocoOHOCTh K AMOIMOHAIBHOMY BOCHPHUSTHIO MAaTeMaTHYECKUX OOBEKTOB,
3a71a4, pEIIEHNN, PACCYKICHUN;

Juunocmmuole pesynvmamovl ompaxcarom c@opmupo6aHHOCmb, 6 HOM HUCIE 6
yacmu:
1. nampuomuueckozo eocnumanus

IIPOSIBJICHMEM MHTEpECa K MPOLUIOMY U HACTOSIIEMY POCCUHCKOW MaTEMAaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUNUCKOMN
MaTEMaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUW B APYTHX HayKax U
NPUKIIAAHBIX cepax;

2. 2pas#coOancko2o u 0YyX08HO-HPABCMEEHHO20 60CHUMAHUSL

TOTOBHOCTBIO K BBINOJIHEHUIO OO0SI3aHHOCTEH TpakJIaHMHA W peaju3allii €ro
npas, MPEJACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBICHHH, MPOILEAYP TPaXKIAHCKOro oO0IIecTBa (BIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXJCHHIO ATHUECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
IIPUMEHEHUEM JOCTMKEHUN HAyKH, OCO3HAHMEM BAXXHOCTH MOPAIBHO-3THYECKUX
IPUHIUIIOB B JAESITEIIBHOCTH YUYEHOTO;

3. mpyoosoeo eocnumanusi:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIIEHUWM MPAKTHYECKUX 3a1ad
MaTE€MaTUYECKOM HANpaBJICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTe€MaTHYECKOIrO



oOpa3oBaHMsI Ha MNPOTSKEHUH BCEH KU3HU [UIsI YCNEIHOW Npo¢eCcCHOHATbHON
NESATEIIBHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM U
IOCTPOECHUEM HHJMBUIYAIBHON TPAEKTOPUM OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEN;

4. Dcmemuuecko2o 60CHUMAHUSL:

CHOCOOHOCTBIO K  AMOLMOHAIBHOMY U ACTETHMYECKOMY  BOCHPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlad, PELICHUMN, pacCyXICHUHA; YMEHHIO BUJAETb
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5. []ennocmu Hay4Ho20 NO3HAHUAL:

OpUEHTaUuel B JIEATEIbBHOCTH HA COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
IpEe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPHUPOABI U
oOIIecTBa, IMOHMMAaHMEM MAaTEMaTUYECKOM HayKH Kak c(epbl 4YelnoBeuecKou
NEeSATEIbHOCTH, 3TaloB €€ pPa3BUTHUA M 3HAYUMOCTH JUIsl PAa3BUTHS LMBUIIM3ALINU;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKA W MaTEMaTUYECKON KyJIbTYpOH KaK CpPEICTBOM
NO3HAHWA MHpA; OBJAJCHUEM IIPOCTEHUINMMH HAaBBIKAMHU HCCIEN0BATEIBbCKON
NEATEIbHOCTH;

6. Qusuueckoco 6ocnumanus,  Gopmuposanus  Kyaibmypvl  300p08bsi U

IMOYUOHATLHO20 DJIA20NONY YU

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHMS B MHTEpPECax CBOETO
3I0pOBBS,  BEJIEHUS  3J0pOBOro  oOpa3a  JKM3HM  (30pOBOE  IUTAHHE,
cOQJIaHCUPOBAHHBIM  PEXUM 3aHATUA W  OTIObIXa, peryjsdpHas (u3ndeckas
aKTUBHOCTH); C(POPMUPOBAHHOCTHIO HaBbIKa pediIeKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOro K€ MpaBa IPyroro 4eioBeKa;

7. Dxonocuuecko2o 60CNUMAaHU:

OpMEHTallMsd HAa NMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUM Ui pelieHus 3ajad B
00JIaCTH COXPAHHOCTH OKPYXAIOLIEH Cpebl, JTAHUPOBAHUS MOCTYIKOB U OIIEHKU MX
BO3MOXXHBIX TIOCTEACTBUNA HJISi OKPY’XKAIOLIEH Cpenbl; OCO3HAHMEM TJI00aIbHOIO
XapakTepa 3KOJOTHYECKHUX MPo0JieM U MMyTei X peleHUs;

8. 1uunocmuvle pe3ynvmamul, obecneuugarowue a0anmayuio 0byuanue2ocs K

UBMEHAIOWUMCSL YCTIOBUAM COYUATILHOU U NPUPOOHOU CPEObL:

TOTOBHOCTB K J€HCTBHSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, ITOBBILICHUIO YPOBHSI
CBOEI KOMIIETEHTHOCTH YE€pPE3 MPAKTUYECKYIO JESITEIBHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS y APYTUX JIIOJIeH, TPpUOOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHpPOBAHWM HOBBIX 3HAaHUN, B TOM YHUCIE
bopMyIMpoBaTh UAEH, MOHATHS, TUNIOTE3bl 00 OOBEKTAX U SIBJCHUSX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYaIMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0O KaK BBI3OB, TPeOYIOIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIC
pelieHuss W JACWCTBUA, (POPMYJIUPOBATH M OLICHUBATh PUCKU U TOCIEACTBUS,
(bOopMHPOBATH OTIBIT.



Memanpeomemuule:

1) yMeHHE CcaMOCTOSATENBHO TUIAHUPOBATh ANBTCPHATUBHBIC MYTH IOCTHXCHUS
1ejael, OCO3HaHHO BHIOMpaTh Hambojee 3(PGEeKTUBHBIC CIOCOOBI pelIeHUS
y4eOHBIX U IT03HABATENIbHbBIX 3a/1a4;

2) yMEHHE OCYIIECTBIISATH KOHTPOIb IO PE3YJIbTATy U 1O crocol0y ACUCTBHS Ha
YPOBHE MPOU3BOJIBHOTO BHUMAHUS U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBL;

3) yMeHuEe  aJCKBaTHO OIICHWBATh  IPABWIBHOCTh WM  OMIMOOYHOCTH
BBITIOJTHEHUS yueOHOU 3a7auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOYKHOCTH €€ pELICHNUS,

4) 0CO3HAHHOE BIIAJICHUE JIOTHYECKUMH JCUCTBUSMU ONPEACICHHUS TOHSITHIA,
0000IlIEHNs, YCTAHOBJIEHUSA AHAJIOrMH, KIacCHPUKAUUA HA OCHOBE
CaMOCTOSITENIbHOTO BBIOOpA OCHOBAaHWI W KPUTEPHUEB, YCTAHOBIICHHUS POJIO-
BUJIOBBIX CBSI3€EH;

5) yMeHHE yTaHABIMBATh NPUYUHHO-CIICICTBCHHBIC CBSI3H, CTPOUTH JIOTHUECKOE
paccyXxeHue, yMO3aKiIl4eHne (MHAYKTUBHOE, JIEIYKTUBHOE U N0 aHAJIOTHN)
U BBIBO/JIBL;

6) ymMmeHHe co3/1aBaTh, IPUMEHSTh U TIPEOOPA30BBIBATh 3HAKOBO-CUMBOJINYCCKUE
CPEICTBA, MOJIEJIM U CXEMBI JUIsl pEIICHUs yYeOHBIX U MO3HABATENIbHbIX 3a/1a4;

7) yMCHHE OpraHW30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO
JESATENBHOCTh C YUYUTEIEM U CBEPCTHUKAMHU: ONPEIEISATh LENH, paCIpeaeaTh
(YHKUMNA U pOJIM YYACTHUKOB, B3aUMOJEHCTBUE U OOIIME CIIOCOOBI padoTHI,
yMeHHe paboTaTh B TpyMNe: HAXOAuUTh OO0IIee pelieHue W pasperniaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMK U y4ETa UHTEPECOB; CIYIIaTh
naptHépa; GopMyIUpOBaTh, APTYMEHTUPOBATH M OTCTANBaTh CBOE MHEHHE,

8) bopmupoBaHre ydeOHOW U OOINEMOJIb30BATCIBLCKON KOMIIETCHTHOCTH B
00JacTU HCIOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM
(MKT-KOMIIETEHTHOCTH);

9) bopmupoBaHHe TMEpPBOHAYATIBHBIX IMPEACTABICHUH 00 HIASSIX W O METoJax
MaTeMaTUKU Kak 00 YHHBEpCAJIbHOM SI3bIKE HAyKH U TEXHHKE, O CPEICTBE
MOJICTMPOBAHUS SIBJICHUN U MPOIIECCOB;

10)  yMmeHuwe BHJIETh MATEMATHYECKYIO 3aJadyy B KOHTEKCTE MpPOOJIeMHOMN
CUTYalluH B IPYTUX JUCIUIUINHA, B OKPY’KaIOIEH )KU3HH;

11)  yMmMeHHWe HAaxXOOUTh B  PA3JIMYHBIX HCTOYHHMKAX  HMH(OpPMAIIHIO,
HEOOXOAMMYIO ISl pEIICHHs] MaTeMaTHIeCKUX MPOOIeM, U MPEICTaBIATh €€
B TOHATHOW (opme; NpUHUMATH pEIICHUE B YCIOBUAX HETMOTHOW U
U30BITOYHOM, TOYHOU U BEPOSITHOCTHOM MH(OpMAIIUH;

12)  ymMecHHMe TIOHMMAaTh ¥ HCIIOJB30BaTh MAaTEMATUYCCKHE CPEICTBA
HATTSIAHOCTH  (PUCYHKH, 4YEPTeXH, CXEMbl W [p.) Ui WILTIOCTPAIlHH,
MHTEPIIPETALMU U apTyMEHTallUH;

13)  yMeHHe BBIIBUTATh TMIIOTE3bI [IPU PEIICHUH yYeOHBIX 33/a4 U IOHUMATh
HEOOXOMMOCTb UX MPOBEPKU;

14)  ymMeHHWe TPUMEHSATh WHAYKTHUBHBIE ¥  JEAYKTHBHBIE  CIIOCOOBI
pacCyXJAeHU, BUACTh pa3INuHble CTPATETUH PELICHHS 3a/1a4;



15) moHMMaHME CYIIHOCTH AalTOPUTMUYECKHUX MPEINUCAHUNA W yMEHUE
JENCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AIITOPUTMOM;

16)  yMeHHME CaMOCTOSATEIbHO CTaBUTh IICJIM, BBHIOMpPATh W CO3]IaBaTh
ITOPUTMBI JUIsl pEUICHUsI yUeOHbIX MaTEeMAaTUYECKHUX MPOOJIEM;

17)  yMcHHME TUIaHMPOBATh M OCYIIECTBIIATH JCATCIBLHOCTh, HAIPAaBJICHHYIO
Ha pPEIIEHUE 3a/1a4 UCCIIEI0OBATENILCKOTO XapaKkTepa;

npeomemmubwie:

1) oBnamenrie 0a30BBIM TOHSATHIHBIM alllapaToM II0 OCHOBHBIM pa3ieiiam
COJICpKaHUs; MPEACTaBICHUE 00 OCHOBHBIX M3Y4ae€MbIX MOHATUAX (YHCIIO,
reoMerpuueckas (Qurypa, BEKTOp, KOOpPAMHATHI) KaK BBDKHEHIINX
MaTE€MaTUYECKUX MOJIENSAX, MO3BOJSIOIINX OINUCHIBATh U M3y4aTh PEalIbHbIE
MPOLIECCHI U SIBJICHUS;

2) yMeHue paboTaTh C TEOMETPHUYECKUM TEKCTOM (aHATU3UPOBATh, M3BIICKATH
HeoOXoMUMYyI0 MH(OpMaIus), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIU B
YCTHOW M IIMCBMEHHOM peYyd ¢ [PUMEHEHHEM MaTeMaTU4YeCKON
TEPMHUHOJIOTUA U CUMBOJIUKH, UCIIOJIb30BAaTh PA3JINYHbIE SI3bIKM MAaTEMATHKH,
OPOBOJAUTH KJACCU(UKALMU, JIOTMYECKHEe OOOCHOBAaHHMSA, JOKa3aTEeNbCTBA
MaTeMaTHYECKUX YTBEPKICHUI;

3) oBlaJicHUe  HaBBIKAMH  YCTHBIX, IHCBMEHHBIX,  HMHCTPYMEHTAJIbHBIX
BBIUNCJICHUH;

4) OBIaZICHNE TEOMETPUYECKUM SI3BIKOM, YMEHHE WCIIOJIb30BaTh €ro s
OMHCAHUS TMPEAMETOB OKPYKAIOIIEr0 MHpA, Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEACTABICHUA M HW300pa3uTENbHBIX YMEHUN, MPUMEHEHHUE HABBIKOB
r€OMETPUYECKUX ITOCTPOEHU;

5) ycBOCHHE CUCTEMAaTUYECKUX 3HAHUW O IUIOCKUX (PUTypax M MX CBOWCTBAX, a
TaK)XK€ Ha HAIJIIIHOM YPOBHE — O NPOCTEHMIIMX MPOCTPAHCTBEHHBIX TeEJax,
YMEHUE TMPUMEHSITh CUCTEMATHUYECKME 3HAHUS O HUX [Js PELICHUS
reOMETPUYECKHUX U MPAKTUUYECKUX 3a/1ady;

6) yMeHHue HU3MEpATh JUIMHBI OTPE3KOB, BEJIUYMHBI YIJIOB, HCIOJb30BATh
dbopMynbl NI HAXOXKICHUS TMEPUMETPOB, IUIONMIAed W O0OBEMOB
r€OMETPUYECKUX (QUTYP;

7) yMeHHUe NPUMEHATh U3yUCHHBIC TTOHSATHUS, PE3YJIbTAaThl, METOIbI [T PEIICHHUS
3a/1a4 MPAKTHUYECKOTO XapakTepa M 3aJlad M3 CMEXHBIX JUCHUIUIMH C
UCIIOJIb30BAaHUEM  TNPU  HEOOXOJIMMOCTHM  CIPaBOYHBIX  MaTEpUAJIOB,
KAJIBKYJISITOPA, KOMIIBIOTEPA.

1. Coaep:xanue y4eOHOro npeaMera:

Harasigznasi reomerpusi. HarnmsgHeie mpeacTaBiaeHUsT O MPOCTPAHCTBEHHBIX
dburypax: Ky0, mapaienenunes], nmpyusmMa, nupaMmua, map, chepa, KOHyC, TATUHP.
N3o6paxkenne mpocTpaHcTBEeHHBIX (uryp. Ilpumepsl cedenwit. MHOrOrpaHHUKH.
[IpaBunbHBIE MHOTOTpAaHHUKH. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, ITWIMHIAPA U
KOHYCa.

[Tonsitue  00béMa; emuHUIBI  00BEMa. OOBEM  TPSIMOYTOJIBLHOTO
napasuienenunesna, Kyoa.



I'eomerpuyeckue ¢urypsl.llpsvbie u yrael. Touka, mpsmasi, IIIOCKOCTb.
Otpesok, ayd. Yroa. Buasl yrios. BeprukanbsHbele U CMexHBIE yIuibl. buccekrpuca
yria.

[TapamienpHbple M mepecekaromuecs npsMele. llepneHnuKyispHeie npsMbIe.
TeopeMbl 0 MapayIeIbBHOCTH U NMEPHNEHAUKYJSIPHOCTH NpsMBbIX. [lepnenaukyisp u
HAKJIOHHAas K psAMoi. CepeIMHHBIN NEPIIEHANKYIISAP K OTPE3KY.

I'eomeTrpuueckoe Mecto ToueK. CBOMCTBO OMCCEKTPUCHI YIJIa U CEPENUHHOTO
NIEPIICHINKYJIAPA K OTPE3KY.

Tpeyronbuuk.  Boicota, wmeamnana, OuccekTpuca, CpenHss  JHHUA
TpeyroyibHUKa. PaBHOOEIpEHHBIE W PABHOCTOPOHHHUE TPEYrOJbHUKH; CBOMCTBA M
NPU3HAKU PABHOOEIPEHHOTO TpeyrojbHuKa. [Ipru3HaKku paBeHCTBA TPEYrOJbHUKOB.
HepaBencTtBo TpeyronpHuka. COOTHOIIEHUS MEXKIYy CTOPOHAMHM U yIJlaMH
TPEYTOJIbHHUKA.

CymMa yrioB TpeyrosbHUKa. BHemHue yriel TpeyronbHuka. Teopema
®aneca. [logobuerpeyronpHukoB. IlpusHaku nomoOus TpeyroiabHUKOB. Teopema
[Tugaropa. CuHyc, KOCHHYC, TAHI€HC, KOTAHI'€HC OCTPOrO YIja MpPsIMOYTOJIBHOIO
TpeyroapHuka u yriaoB ot 0° mo 180°; mpuBenenne k octpoMmy yriy. Pemenue
IPSIMOYTOJIBHBIX ~TPEYTrOJIbHUKOB. (OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO.
@opMyJibl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC OJHOI'O U TOTO K€
yria. PemieHne TpeyroJbHHMKOB: TeOopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
3amMeyaTeIbHbIE TOYKU TPEYTOJIbHUKA.

Yerpipéxyronpauk. [lapammenorpamMm, €ro CBOHMCTBA W IPU3HAKU.
[IpsiMoyroynbHHMK, KBajapaT, poMO, UX CBOWCTBAa W Mpu3Haku. Tpameuus, cpegHss
JIMHUS TPAICLUH.

MHoroyronsHuk. Bpllykiible MHOTOYTOJbHUKKA. CymMMa YTIJOB BBIITYKJIOTO
MHOI'OyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. [yra, xopaa. Cektop, cerMeHT. LleHTpanbHbIN yro,
BIIMCAHHBIN YroJjl, BEJIMYMHA BIMCAHHOTO yriia. B3auMHOE pacnonoKeHue npsiMon u
OKPYKHOCTH, JBYX OKpyXHocTed. KacarempHas M cekymias K OKPYKHOCTH, MX
CBOMCTBA. BrrcaHHbBIE U ONHMCAHHBIE MHOTOYTOJIBHUKHA. OKPYXHOCTb, BIUCAaHHAs B
TPEYTOJbHUK, M OKPYKHOCTb, OIIMCAHHAs OKOJIO TPEyrojbHHUKA. BrnucaHHele u
OMMCAHHBIE OKPY>KHOCTH MPABUIIBHOIO MHOTOYTOJIbHUKA.

I'eomeTpuueckue mpeodpazoanus. [louarue o paBeHcTBe duryp. [lonstue o
JNBW>KCHUU: OCEBAsI M LICHTPAJIbHAs CUMMETPHH, MAPAJIICIbHBIA MEPEHOC, MOBOPOT.
[Tonsarue o mogoduu GUryp u roMOTETHUH.

[TocTtpoenne ¢ TNOMOIIBIO HUPKYJId W JMHEWKUW. OCHOBHBIE 3aJauyd Ha
IIOCTPOCHUE: JIEJICHUE OTpPE3Ka IOMOJIaM; IOCTPOEHUE YIJIA, PABHOTO JTAHHOMY;
IIOCTPOCHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM; ITIOCTPOEHUE TPEYTOJIbHUKA IO TPEM
CTOpPOHAaM; IMOCTPOCHHE MEPIEHAUKYIISIPA K MPSIMON; MOCTPOCHUE OMCCEKTPHUCHI yTIa;
JIeJIEHNE OTPE3Ka Ha N paBHBIX YaCTEM.

Pemienne 3amad Ha BBIUMCIICEHHME, JOKA3aTeIbCTBO M IIOCTPOCHHUE C
UCIIOJIb30BaHUEM CBOWMCTB M3YUYEHHBIX (DUTYD.

HN3mepenune reomerpuyeckux BeanuyuH./yimHa otpeska. PaccrosHue ot
TOYKH 10 IpsIMOM. PaccTossHre Mexay mapaieabHbIMU IPSMBIMH.

IIepuMeTp MHOTOYTOJIBHHKA.



JInuHa OKPYKHOCTH, YHCIIO T, JIMHA TyTH OKPYKHOCTH.

I'panycHast mepa yriia, COOTBETCTBUE MEKIY BEIMYMHOMN IIEHTPAIBHOTO yria
Y JUIMHOM 1yT'Y OKPY>KHOCTH.

[Tonsitne mmomanu miockux (uryp. PaBHOcCOCTaBICHHBIE U PaBHOBEIUKUE
¢burypsl. [Tnomans npsmoyronsHuka. [lnomanu napainenorpaMmma, TpeyrojibHUKA U
Tpaneunu. Ilnomans MHoroyronbHuka. [lnomans kpyra © IUIOIIAJb CEKTOpA.
CooTHolIeHUEe MEX Iy TUIOIAASIMU OI00HBIX GUTYP.

Pemienne 3amad Ha BBIUMCIEHHME W JOKA3aTEIbCTBO C MCIOJIB30BAHUEM
U3YYEHHBIX (DOPMYIL

Koopaunarel.YpaBuenne mnpsmon. KoopauHaTel cepenviHbl  OTpeE3Ka.
dopmysa pacCTOSHUSA MEXAY ABYMsI TOUKaMU IJIOCKOCTU. Y PABHEHUE OKPYKHOCTH.

Bekrtopsl.[[nuna (Moaysns) BekTopa. PaBeHcTBO BekTOpoB. KoisnmmHeapHbie
BEKTOpBI. KoOpiMHATBEI BEKTOpA. YMHOXKEHHE BEKTOPA HA YHCIIO, CyMMa BEKTOPOB,
pa3IoKEHUE BEKTOPOB II0 JBYM HEKOJUIMHEApHBIM BekTopaM. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE NMOHATUA. MHOXECTBO, 3JIEMEHT MHOKECTBA.
3aJlaHle MHOYKECTB NEPEUMCICHUEM 3JIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM.
[TonMHOxkecTBO. OOBEIUHEHUE U TIEPECEUECHUE MHOMKECTB.

uieMeHThI Joruku. Onpenenenue. AKCHOMBI U TeOpeMbL. Jl0Ka3aTenbCTBo.
JlokazatenbCcTBO OT MPOTUBHOrO. Teopema, oOpatHas npanHou. I[lpumep wu
KOHTPIIPUMED.

[ToHsiTHE O PABHOCUIIBHOCTH, CIEAOBAHUH, YIOTPEOICHHE TOTUYECKUX CBA30K
eciu..., mo..., 8 MOM U MOJIbKO 8 MOM caydae, TOTUUECKUE CBI3KU U, UIU.

I'eomerpuss B ucropuuyeckoM paspuruud. OT 3emieMepus K T€OMETPHH.
[ludparop wu ero mxkana. Danec. Apxumen. IlocTpoeHue mNpaBUIBHBIX
MHOTOYTOIBHUKOB. Tpucekuusa yrna. KBaapartypa kpyra.YnBoenue ky6a. Mcropus
yucna m. 3onotoe ceuenue. «Hauama» Eskmupa. JI. Ditnep. H.W. JloGaueBckwii.
Hcropus naroro nocrynara.

N3o06perenue MeToaa KOOPAMHAT, IT03BOJIAIOLIETO IIEPEBOUTH
rCOMETPUYECKHEe OOBEKTHI Ha sI3bIK anreOpul. P. [exapm u I @epma. Ilpumepol
PA3IUYHBIX cUCmeM KOOPOUHAM HA NJIOCKOCHU.

2. TemaTtnueckoe INIAHUPOBAHHME C YKAa3aHHUEM KOJIHYECTBA YaC0B,
OTBOAMMBbBIX HA OCBOCHMHC Ka)KlIOﬁ TEMBbI:

Pa3znen Ko.- TeMmbl KoJ- | OcHoBHBIE BHABI AeATeIbHOCTH | OCHOBHbBIE
BO BO o0yuawimuxcsi (Ha ypoBHe HamnpasJieH
4aco 4aco YHHBEPCAJBbHBIX YU4eOHBIX s
B B neiicTBMiA) BocmuTa-
TEeJIBbHOHN
JesATeNb-
HOCTH
7 kJjacce
HavyaibHEIE 10 [Ipsmas u 2 OOBsCHATH, YTO Takoe OTpe3ok, | 1,2,3,4,5,6,
r€OMETPUYECKHE OTPE30K. 1y, yrox, KaKue 78
UTYPBIHA3BIBAIOTCS ABHBIMU
CBEJICHUS JIyd n yrou. uryp P ’




CpaBHeHue
OTPE3KOB U
YTJIOB.

N3mepenne
OTPE3KOB.
N3mepenue
YTJIOB.

[lepnieniuKyIsIp
HBIE TIPSIMBIE.

Pemenue 3agau.

KonTposbHas
paboralNel.

Kak CPaBHHMBAIOTCS U
MU3MEPSIOTCSIOTPE3KU U YTIIBI, YTO
Takoe rpaayc M TpajycHas Mmepa
yria,

KaKOW yroJl Ha3bIBAaeTCS MPSIMbIM,
TYIBIM, OCTPBIM, DPa3BEPHYTHIM,
YTO TaKoe€ CepelrHa OTpe3ka U
OWCceKTpucayria, Kakue YIJIbI
HA3bIBAIOTCSl CMEKHBIMH U KaKue
BEPTUKATBHBIMU; (OPMYITUPOBATH
U OOOCHOBBIBATH YTBEPKACHUSIO
CBOMCTBAx CMEKHBIX u
BEPTUKAJIbHBIX YIJIOB; OOBICHATD,
Kakhue  MpsAMbIe  Ha3bIBAIOTCS
NEePIEeHIUKYISPHBIMU;
(dbopMyimpoBaTbl  000CHOBEIBATH
yTBEpXKACHUE 0 CBOICTBE
JBYXTIPSIMBIX,
NEPIICHIUKYISAPHBIX K TPEThEH;
u300paxarb W pacrno3HaBaTh
yKa3zaHHble IpocTeiine (urypbl

Ha YepTeKax;peliath — 3aJayH,
CBsI3aHHbBIC c STHUMH
pOCTEHIIIMMU (HUTYpaMH.

TpeyroabHUKH 17 | IlepBblii IpU3HAK OOBACHATD, kakas | 1,2,3,4,5,6,
paBEHCTBA ¢urypanassiBaeTCs 7,8
TPeyTOTBHIKOB. TPEYroJILHUKOM, YTO

TAKO€ BEPIIMHBI, CTOPOHBI, YIJIbI
Menuanbi, U TICPUMETP TPEYroJbHHUKA, KAaKOU
OHCCEKTPHCHI U TPEYTOJIBHUK Ha3bIBAETCS
BBICOTBI paBHOOEIPEHHBIM u
TPEYTOJIbHHKA. KaKOWpPaBHOCTOPOHHHM, KaKue
Bropoii u Tpetuii TPEYroJbHUKU Ha3bIBAIOTCS

PaBHBIMU; n300paxarb "
MPU3HAKU

pacrio3HaBaThb ~ Ha  YepTEkKax
paBCHCTBA TPEYrOJbHUKU M HMX 3JIEMEHTBI;
TPCYTOJIbHUKOB (dbopMyIIIpoBaTh W JIOKa3bIBaTh
3amauu Ha TEOPEMBI O MPHU3HAKAX PAaBEHCTBA
TIOCTPOCHHE TPEYroJbHHKOB;
PewreHe 3anaq OOBSICHATh,YTOHA3BIBACTCS

MEPIIECHAUKYIISIPOM,
Koutposbras MPOBEIEHHBIM U3 JTaHHOW TOYKHU K
pabota Ne2 JIAaHHOM TPSAMOii; POPMYITUPOBATE

u JI0Ka3bIBATbTEOPEMY 0
MEePNEHIUKYISIpE K TPSMOM;
OOBSICHSTH, KaKHUeOTPE3KU
Ha3bIBAIOTCA MEIUaHoM,
OHCCEeKTPUCOI u
BBICOTOMTPEYTOJbHHKA;

(dbopMynupoBaTh U JIOKa3bIBaTh
TEOPEMBIO CBOMCTBAx

PaBHOOEIPEHHOT0 TPEYroJbHHKA,




pemaTh 3agadd, CBS3aHHBIE C
MpU3HAKAMU paBeHCTBA
TPEYroJIbHUKOBH CBOWCTBaAMH
PaBHOOEIPEHHOTO TPEYroJbHHKA,
(bopMyHpoBaTh orpeeeHne
OKPY)XHOCTH;  OOBSICHITH, 4TO
TaKOCLECHTP, paauyc, Xopla H
IUaMETp OKPYKHOCTH, pEIIaTh
npocTeinIme 3a7a9u Ha
MOCTpoeHUue (MOCTPOCHHE YTIa,
pPaBHOTOZAHHOMY,  IIOCTPOCHHE
OMCCEKTPUCHI yIJIa, TOCTPOCHHE
NePIEH UK PHBIX MPSIMBIX,
IIOCTPOCHHE CEPEIUHBI OTPE3KA)
U Ooyee  CIOXHBIC  3a/IayH,

UCIIOJIB3YIOLINE yYKa3aHHBIE
IIPOCTEHILHNE; COIIOCTABJIATH
IIOJIY4CHHBIN pe3yabTar c

yCJI0BUEM3aJau; aHAJIIN3UPOBATH
BO3MOJXHBIC CJIYYaH.

[TapaiutenbHbie
IIPsIMbIE
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[Ipu3Haku
MapaJyIeIbHOCTH
JIBYX TIPSIMBIX

Axcuoma
napayieIbHbIX
TIPSMBIX

Pemienne 3amau

KonTponpHas
paboTa Ne3

dopmynupoBaTb  ONpeAeTeHUe
napayIebHBIX NPSMBIX;
OOBSICHATH C MOMOILBIO PUCYHKA,
Kakue yribl, 00pa30BaHHBICHIPU
nepeceyeHn  JABYX  MPSIMBIX
CEeKylleH,  HAa3bIBAIOTCSIHAKPECT
JeXKaIuMH,
KaKHEOJHOCTOPOHHUMH W Kakue
co-

OTBETCTBCHHBIMH;
¢dbopMynaMpoBaTh U JI0OKa3bIBaTh
TEOPEMBI,BRIPAKAIOIINE TTPH3HAKH
napanaenbHOCTH JIBYX
MPSIMBIX;00BSICHITh, YTO TaKOe
aKCUOMBI TE€OMETPUU U Kakue
aKCUOMBI YK€ HCIIOJIb30BAINCh
panee; (GopMyIHpoBaTH aKCHOMY

napauIeIbHbIX MIPSIMBIX u
BBIBOAUTH CIICACTBUA u3
Hed;popMyIHpPOBaTh u
JOKa3bIBATh TECOPEMBI (6}
CBOMCTBAxX napajIeIbHbIX
MpsIMBIX, OOpaTHBIE TeopeMaM O
MIpU3HAKax NapajuIeIbHOCTH,
CBA3aHHBIX C HAKPECT JIC)KAIUMU,
COOTBETCTBEHHBIMU U

OOAHOCTOPOHHUMU yriiamu, B
CBA3U C OTUM OG"bSICHSITB, qTo
TaKO€ YCJIOBUE M 3aK/IIOUYEHUE
TEOPEMBI, Kakasreopema
Ha3bIBACTCS oOpaTtHo o
OTHOILLIECHUIO K JTaHHOU TEOPEME;

12,3456,
7,8




OOBACHATH, B 4YEM 3aKIIFOYAETCS
METO JIOKa3aTellbCTBa oT
IPOTHBHOTO: (OPMYJIMPOBATH U
JOKa3bIBaTh TEOPEMBIOO yriiax ¢
COOTBETCTBCHHO MapajlICIbHBIMU
HIIEPIICHIUKYIISIPHBIMU
CTOPOHAMH; MPUBOIUTH MPHUMEPHI
HCITOIB30BaHUSIITOIO METO/1a;
pelaTh 3aayd Ha BBIYHCIICHUE,
JI0Ka3aTelbCTBO U IOCTPOCHUE,
CBSI3aHHBIE C  IapalICIbHBIMU
HpSIMBIMI/I.

CooTHoOLIeHUS 18 CymMa yTiioB ®dopmynupoBath u J0Ka3wBath | 1,2,3,4,5,6,
MEXKITY TPEeyroIbHIKA TeOpeMy O  CyMME  YIJIOB 7,8
CTOPOHAMH 1 COOTHOIICHNS TPEYroJIbHUKa U €€ CIEICTBHE O
BHEIITHEM YTJI€ TPEYTOJIbHUKA,
yriamu MEKIY IPOBO/IUTH KJIacCH(UKAIIIO
TPCYTOJIbHHUKA CTOpOHaMu U TPEYTOJIHHUKOB o yriam;
yrilaMu (bopMyTUpOBaTE U JOKa3bIBaTh
TPCYroJIbHUKA TCOPEMY O COOTHOUICHUAX MCKIAY
KoHTposbHas CTOpOHaMH u yrilaMH
pa6ora Ned TPEYroJIbHUKA (npsmoe 51
00paTHOEYTBEPKICHUS ) u
IIpsiMoyroJbHbIC CIENCTBUS W3 HEE, TEOpEMY O
TPCYTOJIbHUKH HEPaBEHCTBETPEYrOJIbHUKA;
[TocTpoeHue (dbopMyIHpOBaTH M JIOKa3bIBATh
TPEYTONBHHKA TIO TEOPEMBIOCBOMCTBAX
TPEM SIeMeHTaM MPSAMOYTOJILHBIX  TPEYTOIBHUKOB
(IpsAIMOYTONIBHBIA TPEYTOJIBHUK C
Perenue 3anaq yriaom 30°, mpU3HAKU pPaBEHCTBA
KontposnbHast IPSIMOYTOJILHBIX TPEYTOJILHUKOB);
pabota Neb GopmynupoBaTh
OTIpeIeNIEHUSIPACCTOSHUS oT
TOYKHA JI0 TPSIMOH, PacCCTOSHHS
MEXITY napauieIbHbBIMU
NpSMBIMH; pelIaTh 3aJa4yd  Ha
BBIUUCIICHUS,
JI0Ka3aTelbCTBO U IOCTPOEHUE,
CBSI3aHHBIE C COOTHOIICHHSIMH
MEXJIy CTOPOHAMH M yrjiaMu
TPEYroibHUKA U  PaCCTOSHUEM
MEXy napauieIbHbBIMU
MPSIMBIMH, TIPH  HEOOXOTUMOCTH
NPOBOJUTH MO XOJy pPELICHHS
JIOTIOJTHUTETHHBICTIOCTPOCHUS,
COIOCTaBIIATh HOJTY4EeHHBIN
pe3yabTaT C YCIIOBHEM 3aJadd, B
3agavax Ha MIOCTPOCHHE
HCCIIeIOBAaTh BO3MOXKHBIE CITyJau.
[ToBTOpEHwUeE. 10 1,2,3,4513,5,6,
7,

Pemenue 3anau.

8 kiacce




YeTbIpEXYyTroibH
KU
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MHOTOyroJIbHUK
"

[Tapannenorpam
M U Tpamneuus

[IpsAMOYTOJIBHUK,
pom0O, KBaapar

Pemenue 3agau

KonTtponbHas
pabora Nel

OOBSACHATH, YTO TaKO€ JOMaHa,
MHOTOYTOJIbHUK, €r0 BEpIIMHBI,
CMEXHBIE CTOPOHBI, JUArOHAIH,
n3o0pakaTh W pacro3HaBaTh
MHOTOYTOJIbHUKHA Ha 4YepTeiKax;
MOKa3bIBaTh  AJIEMEHTHl  MHOTO
yroJIbHUKA, €r0 BHYTPEHHIOI U
BHEIIHIOKO
obnactu;popMyIupoBaTh
olpeziesieHue BBIITYKJIOTO
MHOTOYTOJIbHUKA;

n3o0pakaTh W pacro3HaBaTh
BBIITYKJIbIE u HEBBIITYKJIbIC
MHOTOYTOJIbHHUKH,
(dbopMynupoBaTh U JIOKa3bIBaTh
YTBEPXKICHHUSIO CyMME  YIJIOB
BBIMYKJIOTO MHOTOYTOJIbHUKA U
CyMME  €rOBHEIIHHUX  VIJIOB;
OOBSICHATh,  Kakue  CTOPOHBI
(BepuIMHBI)  YETHIPEXYTOJIbHUKA
Ha3bIBAIOTCATIPOTHBOIOIOKHBIMH
;  (opmynupoBaTh ompeneneHus
napasuieIorpaMma, TparemnuH,
paBHOOEAPEHHOM u
MIPSIMOYTOJIBHOM Tpaneuuu,
OpSIMOYTOJIbHUKA, pomba,
KBaJpara, n300paxarb "
pacro3HaBaTh
ATHUYETHIPEXYTOIbHUKH;
¢dbopMyaMpoBaTh M JI0OKa3bIBaTh
YTBEPXKICHHUST 00 MX CBOWMCTBaX W
NpU3HaKax; pemarbh 3a7ayd Ha
BBIUMCIIEHUE, JIOKA3aTEebCTBO M
HIOCTPOEHHUE, CBSI3aHHbIE C 3TU-

MH BUJIaMH YETBIPEXYTOJIHLHUKOB;
OOBSICHATH, KAKUE JIBE TOUKH
Ha3bIBAIOTCS  CHMMETPUYHBIMH
OTHOCUTEIBHO MPSIMON (TOUKH),

B  KakoM  ciy4dae  ¢urypa
Ha3bIBAETCS CUMMETPUYHOMN
OTHOCHUTENIbHO MpPSIMON (TOYKH) U
4TO TaKoe 0oChb (ueHtp)
CUMMETPUHADUTYPBI,  TPHUBOIAHUTH
npumMepsl  ¢uryp, obragaromux
0CeBOM(1IEHTpaTbHOM )
CUMMETpHEH, a TaKKe NpUMEpH
0CEBOM WLEHTPAIBHON
CUMMETPUN B OKpPYXKarOLIEH Hac
00CTaHOBKE.

1,2,34,5,6,
7,8

[Inomrane
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[Inomrane
MHOT'OYT'OJIbHUKA

I[Inomans

OOBSCHATH, KaK MPOU3BOIUTCS
U3MEpPEHHE  IUIOIIAJed  MHOTO
YT OJIbHUKOB, KakKue

1,2,3,4,5,6,
7,8




Hap aJljie J'[O]"p aMM MHOTI'OYT'OJIbBHUKHA Ha3bIBAKOTCA
a, TPeyrOIbHUKA PaBHOBEIIUKUMH u KaKue
U Tpaneruu PaBHOCOCTaBJICHHBIMU;

(hopMyITHpPOBaTHOCHOBHBIC
Teopema CBOMCTBA ILJIOIIAJEH U BBIBOJAWTH
Iudaropa c 170'¢ HOMOIIBIO(QOPMYJIbI
Pemienue 3amau Iomaaen MPsIMOYTOJIbHUKA,
KoHTponbHas napajiesiorpaMMa, TpeyrojbHHKa,
paGora Ne2 Tpaneuuu; (GHopMyIupoBaTb U

JTOKa3bIBaThTCOPEMY 00

OTHOIICHUU iouaaen

TPEYTONBHUKOB, HMMECIOIIUX TIO

paBHOMY YIi1y; (OpMYIUpPOBaThH U

noka3beiBaTh Teopemy [ludaropa n

o0patHyto ei; BBIBOJIUTH

¢dopmyny [D'eponamns ruromaau

TPEeYroJbHHUKA; pelaTh 3a/1a4i Ha

BBIUMCIICHHCH  JIOKA3aTeIbCTBO,

CBSI3aHHBIE c bopmymnamu

iomazaei ureopemoit Iudaropa.

[TomoOHEBIE 19 Omnpenenexue OOBSICHATD nousrue | 1,2,3,4,5,6,
TPEYrOIbHUKH I0I0OHBIX POMOPIIMOHAILHOCTH  OTPE3KOB; 7,8
TPeyTOTBHHKOB (dhopMynupoBathb oTpeaeneHus

NOJMOOHBIX  TPEYroJLHUKOB U
IpusHaku kK03 Punnenta noo0us;
nox00us bopMyTUpOBaTE W JOKa3bIBaTh
TPEYTOJILHUKOB TEOPEMBI: 00 OTHOIICHUU
KOHTpO JIbHAS mJiomaaei IOJIOOHBIX
pa6ora Ne3 TPEYTOJIbHUKOB,O MpU3HAKax

Mojo0usl  TPEYroJIbHUKOB, O
[Ipumenenue .

CpenHell JTUHUUTPEYrolbHUKA, O
nonoous K nepeceueHu MeIiaH
A0Ka3aTCJIbCTBY TPEYroabHUKA,

TCOPCM U OIIPONIOPIIMOHATILHBIX OTpPE3KaxX B
pelIeH IO 3314 IPSIMOYTOJILHOM TPEYTOJbHUKE;
CooTHOLICHUS OOBSCHATH, YTO TaKOE€ METOJ
noxoous B 3amadax Ha
MEXAY MIOCTPOCHHUE, u IPUBOIUTH
CTOpPOHAaMH 1 NpUMEPHl  NPUMEHEHUST  3TOTO
yrjlaMu METO0/1a;00BSACHATh, KaK MOXKHO
MPSAMOYTOJBHOTO HMCII0JIL30BaTh CBOMCTBA
TPEyroabHUKA MOT0OHBIXTPEYTOILHUKOB B
KoHTponbHas W3MEpUTENbHBIX ~ paboTax  Ha

MECTHOCTH;  OOBSCHATH,  Kak

pabora Ned BBECTH TIOHSTHE TIOMOOWS JIs

MIPOU3BOJILHBIXPUTY;
(dbopMynupoBaTh OIpeAeNeHue u
WJUTIOCTPUPOBATHIIOHTHS
CHHyCa, KOCHHyca M TaHI€Hca
OCTPOro yria HpSIMOYTOJILHOTO
TPEYroJbHUKA,; BBIBOAMTH
OCHOBHOE TPUTOHOMETPHUYECKOE




TOXKJIECTBO M 3HAYCHHUS CHHYCA,
KOCHHYCa W TaHTeHCa Ui YIJIOB
30°, 45°, 60°; pemars 3amauw,
CBSI3aHHBIEC nogoo1eM
TPEYTrOJIbHUKOB, IS BBIYUCIICHUS
3HAYCHUUTPUTOHOMETPUICCKUX
GbyHKIMI HCIIOJIB30BaTh
KOMITBIOTEPHBIC TPOTPAMMBI.

OKpy)HOCTb

17

KacarenpHas x
OKPY>KHOCTH

LlenTpanbHbie U
BIIMICAHHBIE YTJIbI

Yetpipe
3aMe4YaTeIIbHbIC
TOYKH
TPEYTOJIbHUKA

Brucanuasa n
OITMCaHHas
OKPY>KHOCTH

Pemenue 3agaun

KonTtponbpHas
pabota Ne5

HccnenoBath B3aUMHOE
pAacIIOIOKEHUE IpsAMON u
OKPY’KHOCTH; dbopmynupoBath
ONpEACIICHUE  KacaTeIbHOU K

OKpYKHOCTH; (OpMYJIMPOBATH U
JI0Ka3bIBaTh TEOPEMBI: O CBOICTBE
KacaTeJIbHOH, 0 IpU3HaKe
KacaTeJIbHOMH, 00 OTpe3Kax
KacaTeJbHbIX, IPOBEAEHHBIX U3
OJHOM TOYKHU;
(opMyIMPOBATHIIOHATHUS

LEHTPAJIBHOTO YIJIa U I'PaJyCHOU
MepBI IyTH OKPY>KHOCTH;
dbopMyIpoBaTh W JIOKa3bIBaTh
TEOpPEMbI: O BIIMCAHHOM YIJIe, O

IPOM3BEACHUHT OTPE3KOB
HepeceKaroIuXCIXOp/;

dbopmynupoBaTh H JIOKa3bIBaTh
TEOPEMBI, CBsI3aHHBIEC
3aMedyaTcCiIbHbIMHU TOYKaMH
TPEyroJbHHUKA! 0
OuccekTpuceyria , KaK
CIIeICTBUE, O  IEepPEeceYeHUuu
OMCCEKTpUC  TpEyroibHHKA; O

CEpEIMHHOM NEPNEHIUKYIAPE K
OTpE3KY U, KaK

CIIEACTBUE, O  IEPECEUEHUU
CEPEIUHHBIX TEPIEHINKYIIPOBK
CTOPOHaM  TpPEYroJibHUKa; O
IIepeceueHU BBICOT
TpPEeyroibHHKa; (OpPMYyIUPOBATH
OIpeAeIeHUs OKPYXHOCTEH,
BIIMCAaHHON B MHOTOYTOJBHUK U
OIMCaHHOU
OKOJIOMHOT'OYTOJIbHUKA;(pOpMYITU
poBaThb U JOKa3blBaThb TEOPEMBI:
00 OKpYXHOCTH,

BIIMCAaHHON B TpPEYTOJIbHUK; 00
OKPY’KHOCTH, OIMCaHHOM OKOJIO

TPEYrOJIbHUKA; 0 CBOMCTBE
CTOPOH OINHMCaHHOT O
YETBIPEXYTOJIBHUKA; O CBOMCTBE
yTJIOB BIIMCAHHOTO
YeThIPEXYTOJIbHUKA, pemarb

1,2,34,5,6,
7,8




3aJaun Ha BBIYHCIICHHE,
JIOKa3aTeIbCTBOM  MOCTPOCHHE,
CBSA3aHHBIE C  OKPYXXHOCTBIO,
BIIMCAHHBIMUH ONMCAHHBIMH
TPEYroJIbHUKAMHU
HYETHIPEX yrOJbHUKAMH;
HCCIIEI0BATh CBOICTBa
KOH(UTypaluii, CBA3aHHBIX C
OKPY)XHOCTBIO, C  IIOMOIIBIO
KOMITBIOTEPHBIX ITPOIPAMM.
[ToBTOpEHwUeE. 4 1,2,3,4,5,6,
Pemenne 3agau 7,8
9 kyacc
BexTopbl 8 IloHsiTHE dopmynuposats omnpenencaus u | 1,2,3,4,5,6,
BEKTOpA WJLTFOCTPUPOBATH 7,8
ClIOMKEHIC - NOHSATHSBEKTOPA, €ro  JUIMHBI,
KOJUTHHEAPHBIX u PaBHBIX
BbITUTAHHC BEKTOPOB;MOTHBHUPOBATH
BCKTOPOB BBEJICHUE IIOHATUI M JAelCTBUI,
YMHOXEHHE CBSI3aHHBIXC BEKTOPAMH,
BEKTOpa Ha COOTBCTCTBYIOIIMMU IIPpHUMEpaMH,
YHCIIO. OTHOCSIIIIUMHUCS K  (PU3NICCKUM
TIoMeHeHE BEKTOPHBIM BEJIMHHHAM;
p IPUMEHSTHBEKTOPBI W JICHCTBHUS
BEKTOpa K HaJA  HUMH  TpUd  PCIICHHH
PCIICHHUIO 3a/1a4 T€OMETPUUYECKUX 3a7au.
Meron 10 KoopauHatsl OO0bsicHaTh U wWLTOCTpUpOBaTh | 1,2,3,4,5,6,
KOOP/HHAT BEKTOpA MTOHATHS PSIMOYTOJIbHOM 7,8
Tpocreiimme CHCTEMBI KOOPJHMHAT, KOOPIUHAT
TOYKH " KOOPIUHAT
3aziaqun B BEKTOPA;BBIBOJIUTH u
KOOpAMHAaTax UCIIONB30BaTh  MPU  PEIICHUH
YpaBHeHus 3a/1a4 (bOpPMYIIBIKOOPAMHAT
OKPY>KHOCTH u CCPECAVHBI OTpPE3Ka, JJIMHBI
TPSIMO BEKTOpa, PaCCTOSTHUSIMEXKTY
JIBYMsT ~ TOYKAMH,  ypaBHCHHS
Pemenue 3amau .
OKPY>KHOCTH H TIPSIMOIA.
KonTtposnbHas
pabora Nel
CooTHomIeHUs 11 | Cunyc, KOCHHYC, DopmyIMpoBaTh u| 123456,
MEXTy TaHT€eHC, WUTIOCTPUPOBATh  OMpEIEICHUS 7,8
CTOpPOHAMHU u KOTaHTEeHC yTJia chHyca,rocuiyca, - Tafireica = M
kotanreHca yrioB ot 0 go 180°;
yriiaMmn CooTHomenus BBIBOJUTE OCHOBHOE
TpEYTOJIbHUKA. MCKIY TPUTOHOMETPUYECKOE TOKIECTBO
CxanspHoe CTOpOHAMH u u bopmyIbl NPUBE/ICHUS;
MIPOU3BEICHUE yrJIaMu dbopmynupoBaTh H JIOKa3bIBaTh
BEKTOPOB TPEYroJIbHIKA. TEOPEMBICUHYCOB M KOCHUHYCOB,
MPUMEHATh HMX TPH PEIICHUN
CkansipHoe _
TPEYroJbHUKOB, OOBSICHAThH, Kak
IIPOU3BECHUE

BEKTOPOB

HCIOJIb3YIOTCATPUTOHOMETPUYECK




Pemenue 3agau

KonTposbHas
pabota Ne2

ue (GOopMyiIbl B H3MEPHUTEIBHBIX
paboTax Ha
MECTHOCTH;(hOpPMYIHPOBATH
OIpeICICHUS yria MEXKTY
BEKTOpaMH UCKAJIIPHOTO
MIPOM3BEICHUS BEKTOPOB;
BBIBOJHUTH  (POPMYITYCKAISIPHOTO
MPOM3BEICHUS YepPe3 KOOPAMHATHI
BEKTOPOB;(hOPMYITUPOBATH u
00OCHOBBIBAaTh YTBEPXKICHHE O
CBOMCTBAaXCKAaISPHOTO
IPOU3BCACHUA, HCII0JIB30BAaTh
CKaJISIpHOE HPOU3BE/ICHUE
BEKTOPOB IIPU PEIICHUH 3a4a4.

JlnrHa
OKPY>KHOCTH
IUIOIIAAb Kpyra

151

12

IIpaBuibHbIE
MHOT'OYT'OJIbHUKU

JlnmHa
OKPY)XHOCTH U
TUIOIIAb Kpyra

Pemenne 3amau

KonTtponbHas
pabota Ne3

dopMmynupoBaTb  ONpeAeeHUe
IMPpaBUJIBHOT'O MHOI'OYI'OJIbHHUKA;
¢dbopMyaMpoBaTh U JI0OKa3bIBaTh
TeopeMbl 00  OKpY>KHOCTSIX,
OINHMCAaHHOI OKOJIO TPaBHJIBHOTO
MHOI'0YyroJIbHhuKaun BIIMCAHHOA B
HEro; BBIBOAWTh U HCIOJIb30BAThH
hopMyITBLIIS BBIYHCIICHUSA
IUIOINAAH IPaBUJIBHOTO
MHOI'0yroJbHHUKa,ero CTOpPOHLI U
pannyca BOUCAaHHON OKPYXHOCTH;
pemaTb3asadd  Ha  I[IOCTPOEHHE
IIPABWIBHBIX MHOT'OYI'OJIbHUKOB;
OO0BICHITH IIOHATHUA JJIMHBI
OKPY>KHOCTH M IIJIOLIAAH KPYyTa;
BBIBOJIUTH (bopMyIbI ISt
BBIUNCIICHUS] JUTMHBI OKPYKHOCTH
W JUIMHBI IyTd, [UIOWAaU Kpyra u
IUIOIIAN  KPYTOBOTO  CEKTOpa;
MPUMEHATh 3T  (OPMYJbl TpU
pEIIEHUN 3a]aY.

12,3456,
7,8

JBr>xeHust

IHousaTus
JIBYDKEHUS

[TapannenbHbIN
MIEPEHOC "
ITIOBOPOT

Pemenue 3agau

KonTposbHas
paborta Ne4

OOBACHATD, qTo TaKoe
0TOOpaXeHHE MIOCKOCTH Ha ce0st
M B KaKkoM ciy4ae  OHO
Ha3bIBAETCs IBIKEHUEM
ITOCKOCTH;00BSICHATh, YTO TaKOE
oceBast CUMMETPUS,
IEHTPATLHAICUMMETPHS,
napayienbHbIH MePEeHoC u
MMOBOPOT; OOOCHOBBIBATh, YTO ITH
O0TOOpaXeHHsI TUIOCKOCTH Ha ceOst
SIBIIAFOTCSIIBYKEHUSIMMU;
OOBSICHSITh, KAKOBA CBSI3b MEXKIY
JIBYKECHUSIMUH HaJIOKEHUSIMH;
WJUTIOCTPUPOBATH OCHOBHEIE BUJIBI
IBIDKEHUM, B TOM 4YHCIE C
ITOMOIILIO KOMITBIOTEPHBIX
MIPOTrpamM.

11213141516)




Havannuriie
CBEJICHUA
CTEpEOMETPUH

u3

Muororpannuku | 4
Tena u|l 4
MTOBEPXHOCTH
BpalllCHUs

OOBACHATD, 4TO TaKoe
MHOTOTPaHHUK, €T0 TpaHu, péopa,
BEPIIMHBI, JHUArOHAIM, KaKOH

MHOT'OIpaHHUK
Ha3bIBACTCABBINYKIIBIM, YTO TaKOE
N-yrosnpHas pu3ma, eé

OCHOBaHUS,00KOBbIE  TIpaHU U
OokoBble pEOpa, Kakas Mpu3Ma
Ha3bIBaeTCsl NpSIMOM M Kakas
HAKJIOHHOH, YTO TaKO€ BBICOTA
pU3MBbL,KaKas npusma
Ha3bIBACTCS MapaUICICITUIIEIOM U
KaKou napasuiesyienurne
Ha3bIBaCTCA MPSIMOYTOJIBHBIM;
(dhopMynupoBaTh 1 00OCHOBHIBATh
YTBEPKICHUS 0 CBOMCTBE
JUaroHalieinapaieNnenumnena 1 o
KBaJIparTe JTUATOHAJTH
PSIMOYTOJIBHOTO

napajuiefienumnena;  OObSCHATS,
9TO TaKOe 00BEM MHOTOTPAHHUKA;
BBIBOJIUTH (c MIOMOIIbIO
npuniuna Kasansepu)popmyny
00BEMa MPSIMOYTOJIBHOTO
napajienenuIena; OOBSACHATD,
KaKoli MHOTOTPaHHHUK Ha3bIBAETCS
MIAPaMHUJIOH, YTOTAKOE
OCHOBaHHWE, BepIINHA, OOKOBBIE
rpaHu, OOKOBbIE pE€Opa M BBICOTA
NUpaMUIBI,  Kakas  [UpaMuia
Ha3pIBAETCS  MPABWIBHOH, 4YTO
Takoe anodema  MpaBUIBHOU
MAPaMHUJIBI, TTPUBOIUTE (hopMyiTy
o0b€Ma mHpaMUIBI, OOBICHATS,
KaKoe TEJ0 Ha3bIBACTCS
WIMHIPOM, YTO TaKo€ ero Och,
BBICOTA, OCHOBAaHWS, PaJIUYC,

OokoBas MOBEPXHOCTb,
oOpasyromue, pa3BépTka OOKOBOI
MMOBEPXHOCTH, KaKUMH
dbopmynaMu BBIpaXAIOTCA 00BEM
u IJI011A]Tb 0OOKOBOM
MTOBEPXHOCTH

LII/IJ'II/IHI[pa;O6’b$ICHSITL, Kako€ TCJI0
HAa3bIBACTCA KOHYCOM, YTO TaKO€
€roocCnb, BBICOTA, OCHOBAHHUCEC,

OokoBas MOBEPXHOCTb,
oOpa3yromue, pa3BépTka OOKOBOM
MTOBEPXHOCTH, KaKHMHU

(hopMyIIaMUBBIPAKAIOTCS  00BEM
KOHyca U IUIOmaabs OOKOBOH
MMOBEPXHOCTU; OOBSICHSITH, Kakas

1,2,34,5,6,
7,8




MOBEPXHOCTh Ha3bIBaeTCsI chepoit
M KaKoe TEeJIO Ha3bIBACTCS IIAPOM,
9TO TaKoe PaaUyC MU JAHaAMETP
cdepbl (mapa), KaKUMH
bopMysiaMH BbIPaXKarOTCs

00bEM Imapa M IiIomanb chepsr;
n300pakaTh W paclo3HaBaTh Ha
PHUCYHKaX IpU3MY,
napasuiesIeIuIeI, nMpamMuzy,
LUJIAHP, KOHYC, mIap.

00 aKCcruoMax 1,2,3,4,5,6,

TUTAHUMETPUN 78

IToBTOpEHUE. 1,2,3,4,5,6,
7.8

Pemenue 3anau

COI'’TACOBAHO
IIpoToKOI 3aceaanns METOANYECKOTO
00beINHEHNS
yuuTened pU3nKO-MaTeMaTHUCCKUX
N €CCTCCTBCHHBIX Hay'K

oT

2021 roga Nel

COT'JTACOBAHO

3amecTtuTenb aupekropa no YBP

H.N. TpaBkuHa

2021 roga




