MYHUIUINTAJIBHOE BIO/ZKETHOE OBIIEOBPA30BATEJIbBHOE YUYPEXJIEHUE
«Cpennsisa o0meodpasoBarejbHas mkoaa Ne 3 r. HoBo3bi0koBa»

AHHOTanus K pado4eii nporpamme yueoHoro npeamera «I'eomerpus».

8 kiacc.

Pabouass mporpamma ydeOHOTO Tpenmera «['eomeTpus» 00s3aTeNbHON MPEAMETHO U
obnactu «MaremaTuka 1 HHPOpMATHUKay pa3padoTaHa B COOTBETCTBUU ¢ TyHKTOM 18.2.2 ®I'OC
000, ©OO0IT 00O , mkonsHbIM [lonokeHHEM 0 paboueil mporpamMmme y4yeOHOIO IMpeaMera,
y4eOHOTro Kypca, yueOHOro MOyisl, Kypca BHEYPOUHOU JEeSITEIbHOCTU U peanusyercs 1 ro.

Pabouass mporpamma pa3zpaboTaHa yuyuTeIeM MaTeMaTHKU U OIpPENENsIeT OpraHu3aluio
00pa30BaTeNIbHON IeATENBHOCTH YUUTENS B ILIKOJIE 110 ydeOHOMY mpenMety «l'eomeTpus».

PaGouass mporpamma yuyeOHoro mpenmera «['eomerpusi» sBnsercs vacteio OOII COO
OTIPEAEIISIONICH:

—COJIepKAHUE;

—IUJIaHUPYEMBbIE Pe3yIbTaThl (JINYHOCTHBIE, METAIPEMETHBIE U MPEAMETHBIE);

—TeMaTUYeCcKoe IUIAHHPOBAHHME C Yy4YeTOM paboueil MporpaMMbl BOCHUTAHHUS U
BO3MOYKHOCTBIO Hcnojb3oBanus DOP/IIOP.

PaGouass mporpamma oOcyxJeHa W TNPUHATA PEHICHHEM UIIKOJBHOTO METOJNYECKOTO
ooveaunenus MO yuureneil MareMaTHYeCKMX M €CTECTBEHHOHAYUHBIX JAMCLMILIUH,
COTJIacOBaHa 3aMECTHUTENIEM AUPEKTOpa MO y4eOHO-BOCHUTATENbHOM paboTe U yTBEpKIeHa

JAUPCKTOPOM HIKOJIBI.

Hara: 31.08.2023
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Cornacno yuebnomy muany MBOY CHI Ne 3 Ha u3yueHue reomMeTpum B 8 —M Kiacce
oTBoaUTCs 68 yacoB (34 yueOHBIX Heslenu), U3 pacyeTa 2 yaca B Henento. Pabouas mporpamma
opueHTHpoBaHa Ha ucnoip3oBanue YMK Aranacsu JI. . T'eomerpus: yueOHuMK a1t 7-9 KL
obmieo0pazoBarenbHBIX yupexaeHuit — Mocksa: [Ipocsemenue, 2018.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEIMETA

[Iporpamma  oOecriednBaeT  JOCTHKEHUS  CICAYIOIIUX  PE3YJIbTAaTOB  OCBOCHHSA
00pa3oBaTebHON POTrPaMMBI OCHOBHOTO O0IIIEro 0Opa3oBaHMS:

JAUYHOCHHbLE:

* (hopMUpOBaHHE OTBETCTBEHHOTO OTHOMIICHUS K YYCHHIO, TOTOBHOCTH W CHOCOOHOCTH
oOyJaromuxcss K CaMOpPa3BUTHIO W caMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMH K OOYYEHHUIO U
MO3HAHUIO, BEIOOPY AajbHEWIero o0pa3oBaHus Ha 0a3e OPUEHTUPOBKHA B MUpE mpodeccuii u
npoecCHOHANBHBIX ~ TPEANOYTEHH,  OCO3HAHHOMY  IIOCTPOCHUIO  HMHIMBHIyaJTbHOMN
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUUBBIX MIO3HABATEIBHBIX HHTEPECOB;

* hopMUpOBaHHE IIEOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTHKH;

* hopMupOBaHHE KOMMYHHKATHUBHON KOMIIETEHTHOCTH M OOIIEHUHM M COTPYIAHHYECTBE CO
CBEPCTHHUKAMHM, CTApIIMMH U MJIAJAIIUMHU B 00pa30BaTeNbHOM, OOIIECTBEHHO 0JIE3HOM, y4eOHO-
MCCIIEI0BATENILCKOM, TBOPUECKOH U APYTHX BUIAX JACATEIHHOCTH,

* yMEHHUE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIH B YCTHOW M MHCBMEHHOW peuw,
MMOHUMATh CMBICTT ITOCTABJICHHOW 3aJ[au¥, BRICTPAMBATh apTyMEHTAIUIO, IPHBOIUTH IPUMEPHI U
KOHTPITPUMEDHI;

* KDUTUYHOCTh ~ MBIIUICHUS, YMEHHE  pPAaclio3HaBaTh  JIOTHYECKH  HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTIINYATh TUTIOTE3Y OT (hakTa;

* KPEAaTUBHOCTh MBIIIJICHHS, WHUIMATUBY, HAXOJYUBOCTh, AKTUBHOCTh IPH pPEHICHUU
TeOMETPUYECKUX 3a]1ad;

* yMEHHE KOHTPOJHMPOBAaTH TIPOLIECC W  pe3yabTaT y4eOHOH  MareMaTHYECKOU
NeSTeTbHOCTH,

* ClIOCOOHOCTh K 3MOIMOHAILHOMY BOCTIPUSTHIO MaTEeMaTHYeCKHX OOBEKTOB, 3ajad,
pELIEeHHH, pACCYKICHUI;

MemanpeomenHble:

pe2yisimusHble VHUBEPCANbHbLE VieOHble QetiCEusL:

* yMEHUE CaMOCTOSITEIBHO IJIAHWPOBATh AaJbTCPHATUBHBIC ITYyTH JOCTH)KCHUS IICTICH,
OCO3HAHHO BBIOMpaTh Hanbosee dPPeKTUBHBIC CIOCOOBI PEIICHUsT YICOHBIX U MTO3HABATEIHHBIX
3ajay;

* yMEHUE OCYHICCTBIATh KOHTPOJb IO pe3yibTaTy M CIIOCOOY JCHCTBHS Ha YpPOBHE
MIPOU3BOJIEHOTO BHUMAHHS U BHOCUTH HEOOXOIMMbIE KOPPEKTHBHI,

* YMEHHUE aJICKBATHO OIICHUBATh MPABWJIBHOCTh WM OLIHOOYHOCTh BBIMIOJHEHHS Y4eOHOM
3aJ1auu, ¢ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHHS,;

* IOHUMaHKWE CYIIHOCTH AJITOPUTMHUYCCKHX TPEANUCAHUNA M YMEHHUE JIeHCTBOBaTh B
COOTBETCTBHUH C MIPEUIOKEHHBIM aJITOPUTMOM;

* YMEHHUE CAMOCTOSITEIILHO CTABUTH II€JTH, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JIJISI PEIICHUS
y4EOHBIX MAaTEMaTHYECKHX MPOOIEeM;

* YMEHHE IJIaHUPOBATh U OCYLIECTBIATH JEATEIbHOCTh, HAMPABJICHHYIO Ha pellleHue 3a/1a4
HCCIIEI0BATENILCKOTO XapaKTepa;

HO3HABAMENbHbLE VHUBEPCANbHLE VieOHble 0etcmEus:

* OCO3HAHHOE BJIJICHUE JIOTUYECKUMH JNEHCTBUSAMHU ONpEeNeHUs MOHATUH, 0000IIeHus,
YCTaHOBJICHHsI aHAJIOTUH, KJIacCU(PUKALMU HAa OCHOBE CaMOCTOSITEIBHOTO BBIOOpa OCHOBAHUN U
KPUTEPHEB, YCTAaHOBJIECHHS POJOBUIOBBIX CBSI3EH;

* yMEHHE YCTAHABIMBATh IMPUYMHHO-CIEJACTBEHHBIE CBSI3M, CTPOUTH JIOTMUYECKOE
paccyJeHne, yMo3aKitoueHue (MHIyKTUBHOE, e JyKTUBHOE U 110 aHAJIOTHH) U BBHIBOJIBI;

* yMEHHUE CO3[aBaTh, MPUMEHATh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA,
MOJIEJIM ¥ CXEMBI JIJIsl peleHus yueOHBIX M M03HABATEIbHbIX 337ay;




* hopMHupoBaHNE W pPA3BUTHE YYEOHOW M OOMIETIONB30BATEIICKOW KOMIICTCHTHOCTH B

o0acTu

HCIIOJIB30BaHUA

KOMIIETEHTHOCTH);
* (hopMupOBaHHE TEPBOHAYAIBHBIX IMPEICTABICHUNA 00 HIESX U O METOJAaX MaTeMaTHKU
KAaK YHUBEPCAJIBHOM SI3bIKE HayKU U TEXHHUKHU, CPEACTBE MOJEIUPOBAHUS SBJICHUN U IIPOLIECCOB;
* yMEHHUE BHUJETh MAaTEeMaTHYECKYIO 33Jjadyy B KOHTEKCTE MPOOJIEMHON CUTyalluu B IPYTUX
JUCUUIIIMHAX, B OKPYKAOLIEH )KU3HH;
* YMEHUE HAXOJHUTh B PA3INYHBIX HCTOYHUKAX HH(OPMAINIO, HEOOXOAUMYIO JUTS PEIICHUS
MaTeMaTHYECKUX IMpoOJeM, U TMPEACTaBIATh €€ B MOHATHOW (QopMme; MPUHUMATh pPELICHUE B
YCIIOBUSX HETIOJIHON U U30BITOYHOM, TOUHON U BEPOATHOCTHOM MH(pOpMaLny;
* yMEHHME TIOHUMATh U MCIIOJIb30BaTh MAaTEMATUYECKUE CPEICTBA HAIVISIIHOCTU (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) Ul WIUIIOCTPALIUM, HHTEPIIPETAIINY, apTyMEHTALlUN;

* yMEHUE

BBIIBUT'aThb THUIIOTE3BI

HE0OX0IMMOCTb UX NPOBEPKH;
* yMEHUE TNPUMEHATh WHIYKTUBHBIE W JEIyKTUBHBIE CIIOCOOBI PACCYKICHHUH, BUJIETh
pa3NMYHbIE CTPATETHU PEUICHNUS 33134,
KOMMYHUKAMUBHblE YHUBEPCAIbHble YYeOHble 0eUCmEUs.:

UH(POPMALMOHHO -KOMMYHUKAITHOHHBIX

IpU pEeHIeHHHd  Yy4eOHBIX

texHosoruit  (MKT-

3aJa4 MW IIOHUMAThb

* yMEHHME OPraHM30BBIBATH y4EOHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIBHOCTb C
YUHTEIEM M CBEPCTHUKAMM: OIpPENESATh LeNIH, paclpeneisiTh GYHKIUH U POJIH YYaCTHUKOB,
obmue crocoObl paboTHI;

* yMeHHE paboTaTh B IpylNIe: HAXOAWTh OOIIee pellieHHWe W pa3pemiaTb KOHQIMUKTHI Ha

OCHOBE COIJIACOBaHMS MO3ULIUIN U y4€Ta HUHTEPECOB;

* CIIyIIATh NTAPTHEPA;
* (hopMyIHpOBaTh, ApIyMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE;
IIpenmeTHbIE pe3yJibTaThI

HauMenoBanue

pa3/iesioB U TeM

JAunnakTudyeckue eIMHUIILI 00Pa30BaTEILHOIO Npolecca

Y4eHHK HAYYUTCH

YY€HHUK MOJYIHT BO3ZMOKHOCTH

HAYYHUTHCH

YeroIpex-
YroJIbHUKH

- MOJTH30BATHCS SI3BIKOM
TEOMETPUU JJIsl OMUCAHUS TPEIMETOB
OKPYXAaroIero MUpa M MX B3aHMHOTO
PAaCIIONOXKCHUS;

-pacrmo3HaBaTh M HM300paxkaTh Ha

gepTekax M PHUCYHKAaX TeOMETPHUYCCKHE

(burypsl 1 NX KOH(HUTYpanny;

- HAXOIUTh 3HAYCHUS JUIUH JTMHEHHBIX
3JIEMEHTOB (PUTYp W MX OTHOIICHUS,
rpagycHytoo mepy yrioB oT 0 mo 180°,
MPUMEHSISI ONPE/IEICHUS, CBOMCTBA U
MPHU3HAKU QUTYP U UX SJIEMCHTOB,

- orHomeHus ¢uryp (paBeHCTBO,
nogoOue,  CHMMETPHH,  IOBOPOT,
napaJuIelIbHBII epeHoc);

- OlepupoBaTh C  HAYaJbHBIMHU
TOHATUSMH TPUTOHOMETPUU u
BBITIOJHATH DJIEMEHTApHBIC OIepaIiiu
Ha/l QYHKIUSMH YTJIOB;

- pewaTh 3a/Ja4d Ha J0Ka3aTenbCTBO,
ONUpAasCh Ha UW3YyYCHHBIE CBOMCTBA
¢uryp m OTHOLICHHH MEXKIy HUMH U
MIPUMEHSIS W3y4YeHHbIE METO/IBI
JIOKa3aTeNbCTB;

- pefuiaTb HCECIO0XHBIC 3aJavd Ha

- 061a0emv Memoodamu peutenus 3a0ad
Ha BbIYUCHEHUSA U OOKA3aMeNbCmea.: Memooom
om NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM

nepebopa 8APUAHMOB u Memooom
2e0MEeMPUYECKUX MeC MOYeK,

- npuobpecmu  onvim  NpUMEHEHUs
aneebpauyeckoeo U - MPUSOHOMEMPULECKO20

annapama u uoell OBUNCEHUs NpPU peuleHuu
2eoMempudeckux 3a0a4;

- 081a0emb  MPAOUYUOHHOU  CXEMOL
peuwieHuss 3a0a4 Ha NOCMPOEHUe ¢ NOMOUBIO
YUpKYA U JUHENKU: AaHanus, HnocmpoeHue,
00Ka3amenbCmeo U ucciedosanue;

- Hayuumuvcs  pewamsv  3a0a4i  HA
NOCMpoOeHue  MemoooM  2eOMempuyecKoeo
Mecma modex u Memooom noooous,

- npuobpecmu  OnvIm  UCCTEO08AHUSL
ceolicme  NIAHUMempuyeckux — gueyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM,

- npuobpecmu  Onvim  BbINOJIHEHUS.
npoexkmos no memam: «l eomempuueckue
npeobpazosanus Ha RIOCKOCUY,
«llocmpoenue ompesxos no gopmynex.




[IOCTPOEHUE, TPUMEHSAs OCHOBHBIE
aJITOPUTMBI MOCTPOEHUS] C IOMOILBIO
LUPKYJIS ¥ JINHEHKY;

- pemarpb mpocTerime
IUTAHUMETPUYECKUE 3a1a9u B
MPOCTPAHCTBE.

Iomans - WCTIOJIb30BaTh CBOMCTBAa M3MEPEHUS - BLIYUCTAMD naowaou puzyp,
JUIMH, TUIOI@Jed W YIJIOB IIPH | COCMABNEHHbIX U3  08yx  uau  bOojee
pelieHHH 3ajad Ha  HAXOXKACHHE | NPAMOY20TbHUKOS, napanienozpammos,
JUIMHBL OTpe3Ka, TPaJyCHOW MEPBI | mMpey2oibHUKOS,
yria; - GLIYUCTSIMD NIOWAOU MHO2OY2ONbHUKOS,
- BBIUUCIATH JUIMHBI  JIMHCHHBIX | UCHONB3YA  OMHOWEHUS PABHOBETUKOCU U
9MEMEHTOB GUryp W HMX  YIIBL, | pAGHOCOCMABIEHHOCTIL,
ucnonb3yst  GopMynbl  IIIOImAaeH - npuobpecmu  onvim  NpUMEHEHUs
¢buryp; aneedpauyecko2o U - MPUSOHOMEMPULECKO2O
- BBIYHCIIATD IJIOMIAM | annapama u uoeli O8UNCEeHUs Npu peuleHuu
TPEYTrOJIbHUKOB,  MPSIMOYTOJIBHUKOB, | 3204y Ha sblyUCIeHUe nnowaoeti
napajuieNiorpaMMOoB, TPATeInii; MHO20Y20TIbHUKOB.

- pemiath 3aa4d Ha J0Ka3aTelbCTBO C
WCTONBb30BaHueM (OpMyIT IUIOIAaeH
uryp;

- pemiath TpakTHYECKHE 3aJ1ayH,
CBSI3aHHBIC c HaXOXK/ICHHEM
TeOMETPUYECKUAX BEITMYUH (HCIIOIB3YS
pH HEOOXOJAMMOCTH CIPABOYHUKU U
TEXHUYECKHE CPEICTRA).

IMoxo0HbIE - pacro3HaBath ¥ H300pa)xath Ha - 081A0emb Memooamu peuileHusi 3a0ay

TPeyroJib-HUKH

HYepTekax U PHCYHKaX FeOMETPUICCKUE
(huryphl 1 KX KOHGUTYpAITUH;
- - HAXOJUTH 3HAYCHHS JUTHH JIMHEHHBIX
QIIEMEHTOB (PUTYp W MX OTHO-IIICHUS,
rpamxycHyto Mepy yriioB ot 0 g0 180°,
MPUMEHSISI OTIPEJIeNICHHS, CBONCTBA U
MpHU3HAKA PUTYP U UX SJIEMCHTOB,
- orHomeHus ¢uryp (paBEHCTBO,
nogooue, CHMMETPHH, ITOBOPOT,
TTapajuIeIbHBIA TEPEHOC);
- pemaTh 3aJ1a4d Ha JIOKa3aTeNbCTBO,
ONUpasCh Ha W3YyUYCHHBIC CBOWCTBA
(buryp M OTHOIICHWH MEXJy HUMH U
MIPUMEHSISI W3yUYCHHBIC METOJIBI
JIOKa3aTeNbCTB;

HA GbIYUCACHUS U OOKA3AMENbCMEA: MemoooM
om NPOMUBHO20, MEMOOOM HOO0OUS, MEMOOOM
nepebopa B8APUAHMOB u Memooom
2eOMEMPUYECKUX MECH MOYEK;

- Hayuumvcs  pewiams 34044y HA
HOCMPOEHUE — MEMOOOM  2COMEMPUUECKO20
Mecma moyex u Memooom noooous,

OxkpyxHOCTH

- HCHOJB30BaTh CBOMCTBA HN3MEPECHUA
JUIMH, TUIOIIaJed W yIJIOB OpHU
PECIICHN N 3a1a4 Ha HaXO0XIACHUC
MJIMHBI  OKPY>KHOCTH, [JIMHBI AOYyT'd
OKPYHOCTHU, FPATyCHON MEpHI yIia;

- BBIYUCIIATH JJIUHBI JIMHEHHBIX
aneMeHToB (GuUTyp W WX  YIJIB,
HUCTIONIb3YA (hopMyITBI JUTAHBI
OKPYXXHOCTHU )51 JJIIUHBI AyTu
OKpYXXKHOCTH, (hopMynel  TuTOmaAEH
uryp;

- BBIUMCIIATH ILIOHIAAW KpPYroB H
CEKTOpOB;

- BBIYHCIIITH UIMHY OKPYXXHOCTH,
UINHY OYT'U OKPY:KHOCTH;

- pelIaTh 3aAa4Md Ha J0Ka3aTCJIbCTBO C

UCHONb30BaHueM  (OpMyNl  JUIMHBI

- BLIMUCTAMb niowaou Queyp,

COCMABIEHHBIX U3 Kpyed U CeKmopa,

- npuobpecmu onvim npUMeHeHuUs.
aneebpauiecko2o U MmMpueOHOMempuyecKo2o
annapama u uoet O8UNCEHUs. NPU peuleHuU

3a0a4 HA B8bIYUCTIeHUE NI0WAOCIL.




OKPYXHOCTHU u JJINHBI Ayru
OKPYXHOCTH,  (QopMyn  IIomaaen
uryp;
- peumaTtb MPAKTHUYCCKUC 3aJadu,
CBA3aHHbIC C HaX0XJICHUEM
TCOMCTPUUYCCKUX BCIIMYNH
(I/ICHOJ'II)3y$I npu H606XOI[I/IMOCTI/I
CIIPaBOYHUKHN u TEXHUYCCKHUEC
CpEICTBA).

HTtorosoe

NMOBTOpPEHHE

COAEPKXAHUME YYEBHOI'O IPEAMETA

IloBTOpeHue kypca reomerpum 7 kiaacca (3 yaca)
I'naBa 5.Yerbipexyroabuuku (14 yacon)

MHOTOYroNbHUK, BBIITYKJIBIN MHOTOYT'OJIbHUK, YETBIPEXYTOJILHUK.
[Tapannenorpamm, ero cBoicTBa U npusHaku. Tpanenus. [IpsmoyronbHuk, poM0O, KBajapar,
nx cBoycTBa. OceBas M IEHTPaIbHAasl CHMMETPHUHN.

Henab: n3yunts Hanbosee Ba)KHbIE BUJbI YETHIPEXYTOJIbHUKOB — Mapajuieorpamm,
MPSIMOYTOJIbHUK, pOMO, KBaJpaT, Tpaleuuo; 1aTh NpecTaBlieHne o GUrypax, o0magaronmx
OCEBOM WJIM LIEHTPAJIbHOW CUMMETPHEM.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEMbl W PpELICHHS MHOTHX 3ajad
MPOBOJATCS C TOMOIIBIO MPU3HAKOB PABEHCTBA TPEYrOJbHUKOB, MOATOMY IOJIE3HO HX
MMOBTOPUTH, B HaYaJle U3YUYEHUS TEMBI.

OceBasi ¥ LEHTpaJdbHAs CUMMETPUH BBOJITCS HE Kak MpeoOpa3oBaHHUE IUIOCKOCTH, a
KaK CBOWCTBA T€OMETPUYECKUX (PUTYp, B YaCTHOCTH UYETHIPEXyroJbHUKOB. Paccmorpenue
STHUX MOHATHUH KaK ABIKEHUHN INIOCKOCTH COCTOUTCS B 9 Kitacce.

I'nasa 6.ILiomann (14 yacoB)

[lonsitue iouaau MHOTOYTOJIbHHUKA. [Tnomaau MPSIMOYTOJIbHUKA,
napajuiesiorpamma, TpeyrojibHuka, Tpanenuu. Teopema Iludaropa.

Heab: pacumputh M yrIyOUTh TMOJIyde€HHbIE B 5—0 Kiaccax MpeICcTaBlICHUs
oOyuaronuxcs 00 M3MEPEHUU U BBIUMCICHHUM IUIOIIAJCH; BbHIBECTH (DOPMYIBI IIIOMIAAeH
MPSIMOYTOJIbHUKA, MapajieIorpaMMa, TPeyroibHUKA, TParelny; 10Ka3aTh OJHY U3 TJIaBHBIX
TeopeM reomeTpun — Teopemy lludaropa.

Brisog (I)OpMy.]'I JJIA BBIYUCIICHUA nnomaz[eﬁ IIpAMOYT'OJIBHUKA, ITapaliiejiorpamma,
TPEYroJIbHUKA, TPpAIICIUU OCHOBBIBACTCS HA ABYX OCHOBHBIX CBOMCTBaX rmomaz[eﬁ, KOTOPbIC
INPpUHHUMAIOTCA UCXO s U3 HAarJIIAHBIX HpeHCTaBHCHHﬁ, a TAK)KC Ha cbopMlee jiomaaun KBaja-
para, 000CHOBaHHE KOTOpOfI HE sIBJIsIETCS 00s3aTeIbHBIM JJIA 06yqa}oumxc;1.

HerpaauimoHHo Ui IIKOJBHOTO Kypca sIBJISETCS TeopemMa 00 OTHOIIEHHH
IUIOIIAJeH TPEyroJbHUKOB, UMEIOIIUX M0 paBHOMY yriy. OHa MO3BOJIAET B JalibHEHIIeM
JaTh TMPOCTOE JI0KAa3aTeIbCTBO MPU3HAKOB 110100Us1 TPEYroJbHUKOB. B 3TOM cocTouT 0JHO
U3 MPEUMYLIECTB, 00YCIOBICHHBIX PAHHUM BBEACHUEM MOHATHS IIoIIa . /loka3aTrenbcTBo
Teopembl [Iudaropa ocHOBbIBaeTCs Ha CBOMCTBaxX Iulomanen u ¢opmynax s miomanei
KBaJpaTa M TpsAMOYroJibHUKa. JloKa3plBaeTcs Takke Teopema, oOpaTHas Teopeme
[Mugaropa.

I'maBa7. Ilono0HbIe TpeyrobHukH (1949acoB)




[MonoOuble TpeyroapHUKH. [lpu3Haku nOA00HS TpeyrodbHHKOB. I[IprMeHeHue
000U K I0Ka3aTeNbCTBY TEOPEM U peleHHIo 3a1a4. CHHYC, KOCHHYC U TAHI'€HC OCTPOTO
yria IpsAMOYIrOJLHOIO TPEYrOJbHUKA.

Ilesab: BBECTH MOHATHE MMOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKU TMOA00HS
TPEYrOJIbHUKOB WM WX IPUMEHEHHUs; CHAENaTh IEpPBBIM IIar B OCBOCHUM YYalllUMUCS
TPUTOHOMETPUYECKOTO alllapara reOMeTpHUU.

Ornpenenenre MOJO0OHBIX TPEYrOJbLHUKOB JAa€TCS HE Ha OCHOBE MpeoOpa3oBaHUs
moI00wsI, a Yepe3 PaBEHCTBO YIJIOB U MIPOMOPIIUOHAILHOCTH CXOJICTBEHHBIX CTOPOH.

[Ipu3Haku noAoOMsI TPEYroJbHUKOB JOKAa3blBAIOTCSI C IOMOIIBIO TEOPEMBI 00
OTHOILIEHHUH IIJIOMAJEN TPEYTOJIbHUKOB, HIMEIOIIUX 10 PABHOMY YIIIy.

Ha ocHoBe mnpu3HakoB moJ00MsI JIOKa3bIBaeTCsl TeopemMa O CpelHed JHMHUU
TPEYroJIbHUKA, YTBEP/KJIECHUE O TOYKE IEpEeCEeYeHUs] MEIMaH TPEyroJbHUKA, a TAKXKE IBa
YTBEPKACHHS O MPONOPLHOHAIBHBIX OTPE3KAaX B IMPAMOYTOJIBHOM TpEyrojpHHKE. Jlaercs
MIpe/ICTaBJICHUE O METOJIE MOJ00MS B 3a7jauax Ha OCTPOEHHUE.

B 3akitoueHue TeMbl BBOJAATCS JIEMEHTHl TPUTOHOMETPUH — CHHYC, KOCHUHYC U
TaHI€HC OCTPOrO YIila MPSIMOYTOJIBHOTO TPEYrOJIbHHKA.

I'nasa 8. OkpyxHocTb (17 yacos)

B3anMHOe pacrionoxeHue npssMord U OKpYKHOCTH. KacarenpHas K OKpYKHOCTH,
€€ CBOMCTBO U IIPpU3HAK. HeHTpaJ'IBHBIe " BIIMCAHHBIC YTJIbI. quLIpe 3aME€YaTCIbHBIC TOYKN
TPEYroJbHUKA. Bmumcannas n onmcanHas OKPYXHOCTH.

Henab: pacumputh cBeieHUsT 00 OKPYKHOCTHU, MOJy4YEHHbIE YJalUMUCS B 7 Kjacce;
M3Y4YUTh HOBBIE (DAaKTHI, CBSI3aHHBIE C OKPYKHOCTbIO; MO3HAKOMUTH OOYYalOIMIMXCA C
YETBIPHbMSI 3aMeUYaTEIbHBIMU TOUYKAMH TPEYTOJIbHUKA.

B nanHOW Teme BBOAMTCA MHOTO HOBBIX MOHATHH W paccMaTpPUBAECTCS MHOTO
YTBEP)KJICHUM, CBSI3aHHBIX C OKPYXHOCTBIO. JIJIsi X YCBOCHHs CIEAYyeT yACTUTH OOJBIIOE
BHUMAaHHUE PEIICHUIO 3a/1a4.

YTBepKIeHUS 0 TOUKE NepecedeHrsi ONCCEKTPHUC TPEYroJbHUKA U TOYKE MepeceueHus
CEpeMHHBIX MEPHEHAUKYISIPOB K CTOPOHAM TPEYTrOJbHUKA BBIBOJSATCS KakK CIEJICTBUS U3
TEOpEM O CBOMCTBax OHCCEKTPHUCHI yIila M CEPeAMHHOTO NEepIEHINKYJspa K OTPe3Ky.
Teopema o Touke nepecedeHus BbICOT TPEYrOJIbHUKA (MJIM UX MPOJOJKEHUN) T0Ka3bIBACTCS
C TIOMOIIIBIO YTBEPKACHUS O TOUKE NIEPECEUCHUSI CEPEITMHHBIX MEPIIECHANKYISIPOB.

Hapsiny ¢ Teopemamu 00 OKPY)KHOCTSIX, BIIUCAHHOW B TPEYrOJbHUK U OIMUCAHHOU
OKOJIO HEro, paccMaTpHUBAIOTCSI CBOMCTBO CTOPOH OIKCAHHOTO YETHIPEXYTOJbHUKA U
CBOMCTBO yIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHHKA.

9. IToBTopenue. Pemenne 3a1a4. (3 yaca)

I_le.nbz HOBTOpeHI/Ie, O606H_ICHI/I6 n CUCTCMaTHu3alusa 3HaHI/II71, YMGHI/Iﬁ KW HABBIKOB 3a
KypC reoMmeTpun 8 xacca.

TemaTuyeckoe NIaHUPOBaAHUE

Conepxanue XapakTepuCTUKa OCHOBHBIX BHUIOB JEATEIbHOCTU
Marepuana y4eHHMKa (Ha ypoBHE y4eOHBIX JEHCTBHIA)
I'naBa | YeThIpéxyrojbHUKHU OOBACHATH, YTO Takoe JOMaHas, MHOTOYTOJIbHHK, €ro

BCPIINHBI, CMCKHBIC CTOPOHBI, NHUAroHaJIu, I/1306pa)i(aTB
U paclio3HaBaTb  MHOIOYI'OJIbHUKM  Ha  YCPTCIKaAX;
ITOKa3bIBaTh OJICMCHTBI MHOTO YroJibHHUKa, €ro

V. 14 yacoB




Konmponvnasn
paooma Nel no meme:

«YemuipéxyzonbHuku»

BHYTPEHHIOIO M BHEIIHIOW 00nactu; (GopMyaupoBaTh
OTIpE/IeICHNE BBINYKJIOTO MHOTOYTOJBHHKA; H300pa-
’aThb M Paclo3HaBaThb BBIIYKJIbIE U  HEBBIIYKJIbIE
MHOTOYIOJIbHUKH;  (OPMYIUPOBATH W  JOKa3bIBATh
YTBEPKACHUS 0 CyMMe YIJIOB BBIIYKJIOTO
MHOTOYIOJIbHUKa M CYMME €ro BHEUIHUX YIJIOB;
OOBSCHSATD, KaKue CTOPOHBI (BepLIMHBI)
YEeThIPEXYrOJIbHUKA Ha3bIBAIOTCS IPOTHUBOIOJIOKHBIMY;
dopMynupoBaTh  OMpeneNeHusT  Mapajuiesorpamma,
Tpamenuu,  paBHOOCAPEHHOWM W TPSIMOYTOJBHOM
Tpanenui,  MpAMOYrojbHUKa,  poMOa,  KBajpara;
u300pakaTb M pacrno3HaBaTb 3TU YETbIPEXYTOJIbHUKU;
dbopmynupoBaTh M JOKa3bIBaTh YTBEPXK-IACHUS 00 HX
CBOMCTBaX M MpU3HAKaX; pelIaTh 3aJjaul Ha BBIUMCICHUE,
JI0Ka3aTeNbCTBO U IOCTPOCHME, CBSI3aHHBIE C ASTUMHU
BUJAMHU YETHIPEXYTOJBHUKOB; OOBSICHSITH, KaKHE JIBE
TOYKM Ha3bIBAIOTCS CHUMMETPUYHBIMH OTHOCHTEIHHO
npsiMON (TOYKHM),B KakoM ciydae (urypa Ha3bIBaeTcs
CUMMETPUYHOM OTHOCHUTEIBHO MPSAMOM (TOYKH) U YTO
Tako€ OCh (LIEHTP) CHUMMETpPUM (QUIYpBl; MPUBOIUTH
npuMepsl GUryp, 00JIATAIONIUX OCEBOM (LIEHTPATHHOM)
CUMMETpHUEHN, a TAKXKE IPUMEPHI OCEBOM U LEHTPAIBHON
CUMMETpPUI B OKpYKarolllel Hac 00CTaHOBKe

T'1aBa

VI.

Inomans 14 yacos

Konmponvnasn
paboma Ne2 no meme:

«llnowaou»n

OOBACHATh, Kak NPOM3BOAWTCS  H3MEPCHHE
IJIOIIAZ€i MHOTOYTOJIbHUKOB, KaKM€ MHOTOYTOJbHUKHU
Ha3BIBAIOTCS PaBHOBEIMKUMHU u KaKue
PaBHOCOCTABIICHHBIMH;  (OPMYJIUPOBATH  OCHOBHBIC
CBOMCTBA IUIOMIaAE€l M BBIBOOUTL C HX IIOMOIILIO
bopmyIIbI momaaei NPSAMOYTOJIbHUKA,
napasuiesiorpaMmma,

TPEyroJibHUKA, Tpanenuu; dhopmynHpoBaTh n
JI0OKa3pIBaTh ~TEOpeMy 00 OTHONIICHUH  IUIOIIAIeH
TPEYTrOJIbHUKOB, HMEIOIIMX IO  pPaBHOMY  YTIIY;
dbopmynupoBaTh M JI0Ka3biBaTh Teopemy [ludaropa u
00paTHy1o eii; BRIBOAUTH opMyiry ['epoHa 11 miomain
TPEyYroJIbHUKA; PEIlIaTh 3aJ1a4d Ha BHIYUCIICHUE

U JI0Ka3aTelbCTBO, CBSI3aHHBIE ¢ (opMyaamMu IJIoLaaen
u Teopemoii [Tudaropa

I'1aBa

VILI.

IHoxoOHBIE  TpPeEyroJib-

HuKn 19 yacos
Konmpononasa paboma
Ne 3 no meme
«IToooonuvie
mpey2o1bHUKW)
Konmpononasa paboma
Ned no meme:

«Coomnowenun meixicoy

OOBACHATHL TMOHSATHE MPOMOPIHMOHATIBHOCTH OTPE3KOB;
bopMyIIMpoBaTh OTIpe/ICIICHUS 10TI0OHBIX
TPEYrOJIbHUKOB u ko3 durmenta o100us;
(bOopMyYIIMPOBATh U JIOKA3bIBATH TEOPEMBI: 00 OTHOIICHUH
ionaaed MoAOOHBIX TPEYroJbHUKOB, O TMpPU3HAKaX
nogoduss  TPEyroilbHUKOB, O  CpeOHEH  JHHHUH
TPEYroJbHUKA, O TIEPECeUYCHUH MEIUaH TPEYroJbHHUKA, O
IPOMOPIUOHANBHEIX ~ OTPE3Kax B MPSMOYTOJIHHOM
TPEYrOJbHUKE; OOBACHATH, YTO TaKO€ METOJ MOoJa00us B
3aladyaX Ha TOCTPOEHHE, U TMPHUBOJAUTH MPUMEPHI
OPUMEHEHHUS 3TOTO METOJa; OOBSCHATh, KaK MOXHO
UCIIOJIb30BaTh CBOWCTBA TOJOOHBIX TPEYroJLHUKOB B
U3MEPUTENbHBIX Pad0TaxX Ha MECTHOCTH;




cmoponamu  u  yziamu

nPAMOY2071bHO20
mpeyzoibHUKa)

I'maBa Okpy:KHOCTH UccnenoBaTe B3aWMHOE PAcMoOJIOKCHHE TMPSAMON U

VIII 17 wacos OKPYXHOCTH; (dbopMymupoBaTh OTIpeieTICHIE

) KacaTeJIbHOW K  OKpPYKHOCTH; (opMmyiupoBaTh H

JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE KACATEIbHOM, O

Konmponvnasn MpU3HAKE KacaTeabHOM, 00 OTpe3Kax KacaTeJbHBIX,

paooma Ne 5 no meme:

«OKpyscnocmov)

OPOBEAEHHBIX M3 OJHOM TOYKH; (OpPMYIMPOBATH
MOHATUSA LEHTPAIBHOIO yrjia W IpaJyCHOW Mephl Iyru
OKPYKHOCTH; (POPMYJIMPOBATh U JOKa3bIBATH TEOPEMBI: O
BIIMCAaHHOM  yrje, O  TPOU3BEICHUU  OTPE3KOB
nepeceKarmuxcss Xop; GopMyaupoBaTh U JI0Ka3bIBAThH
TCOPEMBI, CBA3AHHBLIC C 3aMCYATCIIbHBIMU TOYKaMH
TpPEeYrojbHUKa: 0 OMCCEKTpUCE yIia U, Kak CIeICTBUE, O
repeceyeHn OUCCEKTPHUC TPEYroJIbHUKA; O CEPEIUHHOM
MEePNEHIUKYISIpE K OTPEe3Ky U, Kak CJEACTBHE, O
IIEPECEUYEHUN  CEPENVHHBIX  IEPIEHIUKYIIPOB K
CTOpOHAM TpPEYTrOJbHUKA; O TMEPEeCeYEeHUU BBICOT
TPEYroJb-HUKA; dbopMynupoBaTh oTpeieIeCHUs
OKPY)KHOCTEH, BIIMCAHHOM B  MHOTIOYTIOJIbHUK U
OTIMCAHHOM OKOJI0O MHOTOYTOJbHHUKA; (GOpMYyIUpOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKpPYXHOCTH, BIHCAaHHOW B
TPEYrOJbHUK; OO0 OKPYXHOCTH, OIHUCAaHHOW OKOJIO
TPEYroJbHUKA; O CBOMCTBE CTOPOH  OINHMCAHHOTO
YeThIPEXYrOJIbHUKA; O CBOWCTBE YIJIOB BIIMCAHHOTO
YeThIPEX -YTOJbHHUKA; pellaTh 3aJauyd Ha BBIYHCICHHE,
JOKa3aTeNIbCTBO M IMOCTPOEHHE,  CBSI3aHHBIE  C
OKPY>KHOCTBIO, BIIMCAaHHBIMU u OTMCAHHBIMU
TPEYrOJbHUKAMU U YETHIPEXYrOJbHUKAMU HCCIIEA0BAThH
CBOMCTBa KOH(UTypalHii, CBI3aHHBIX C OKPY>KHOCTBIO, C
MOMOIUIBIO0 KOMIIBIOTEPHBIX TPOrpaMM

IToBTOpenue. Pemenne

3ama4 3 yaca




