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I. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O ITPEJIMETA
«'’EOMETPHUS»

[Iporpamma mo3BoJIsieT JOOMBATHCS CHEAYIOMIUX PE3YIbTATOB OCBOCHMSI
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO 0Opa30BaHUs:
JIUYHOCIMHDbIE:

e (opmMupoBaHHs OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTU H
CIIOCOOHOCTH O0YYaroUIMXCs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBALMU K 00YYEHUIO U NMO3HAHHIO;

e ¢dopMUpOBaHHS KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOIIEHUU U
COTPYOHUYECTBE CO  CBEPCTHHKAaMH, CTapIIMMH W  MJIAQQUIMMU B
o0pa3oBaTeNbHOM, Y4eOHO-UCCIEN0BATEIbCKOM, TBOPUECKON W JAPYTrUX BHJIAX
NEATEIbHOCTH;

® yMEHUS SICHO, TOYHO, TPAMOTHO HM3J1araTb CBOM MBICJIM B YCTHOM U TMCBMEHHOMN
peuH, MOHKWMATh CMBICI MOCTAaBICHHOW 3aJayM, BBICTPAUBATh APTYMEHTALMIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI;

® [IEPBOHAYAJIBHOIO TNPEJICTABICHUSd O MAaTeMaTHYeCKOM Hayke Kak cdepe
YeJIOBEUYECKON JEeSATENIbHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HAYUMOCTU IS
pa3BUTHS LIUBUJIN3AIUY;

® KPUTUYHOCTH MBIIUICHUSI, YMEHHUSI PACHNO3HABATh JIOTHUYECKA HEKOPPEKTHHIE
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (PaKTa;

® KPEAaTUBHOCTH MBIIUICHUS, WHUIMATUBBI, HAXOJYMBOCTH, AKTHUBHOCTU TIPHU
pelieHny apupMeTHIeCcKuX 3a1a4;

® yMEHHUS KOHTPOJMPOBATH NpPOLECC U pe3yibTaT Y4YEOHOW MaTeMaTHYeCKON

NEeSATEeITbHOCTH;
e (popmupoBaHus CIIOCOOHOCTH K AMOILIMOHATILHOMY BOCHPUSATUIO
MaTeMaTUYeCKUX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKACHUI;
Memanpeomemmuwie:

® CIOCOOHOCTHM  CaMOCTOATENbHO  IUIAHUPOBATH  AJIbTEPHATUBHBIE  MYTH
JOCTHXKEHMSI LIeJIel, OCO3HAHHO BbIOMpaTh HauOoisiee 3(P(HEKTUBHBIE CIIOCOObI
pelieHus: yueOHbIX U MO3HABATENbHbIX 33/1a4;

® YMEHHS OCYIIECTBIISAITh KOHTPOJb MO OOpa3lly M BHOCUTh HEOOXOIHUMBIE
KOPPEKTHUBBI;

® CIOCOOHOCTH aJeKBaTHO OLIEHMBAaTh NPABWJIBHOCTh WM  OHIMOOYHOCTD
BBITIOJTHEHUS Y4eOHOU 3aiauM, €€ OOBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS;

® yMEHHUSl YCTAHABJIMBATh MPUUYMHHO-CIIEICTBEHHbIE CBSA3HU; CTPOUTH JIOTHUYECKUE
pacCyKJIeHUs1, yMO3aKJItOUeHUs (MHIYKTUBHBIE, 1ETyKTUBHBIC U 10 aHAJIOTHH) U
BBIBOJIBL;

® YMEHHS CO3/1aBaTh, MPUMEHATh U MPe0oOPa3OBHIBATh 3HAKOBO-CUMBOJINYECKUE
CPEICTBA, MOJEIIM U CXEMBI JUIsl PEIICHUs] yUEOHBIX U [T03HABATENIbHBIX 33/1a4;

® pa3BUTUS CIIOCOOHOCTH OpPraHU30BBIBATH y4EOHOE COTPYOHUYECTBO MU
COBMECTHYIO JIEATEIBHOCTh C YYHUTEJIEM M CBEPCTHUKAMH: OIPEACIATH LENH,
pacnpenensaTb GyHKIUU U POJIM YYACTHUKOB, B3aMMOJENCTBOBATh U HAXOIUTh



oOmue crnocoOsl paboTh; yMmMeHHsT paboTaTh B TPYIIE: HAXOAUTH 00IIee
pelieHne u paspeniaTb KOHGIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMH U y4€Ta
WHTEPECOB; CilylmaTh maptHépa; (opMylupoBaTh, apryMEHTUpPOBaTh U
OTCTauBaTh CBOE MHEHHUE;
dbopmupoBaHus y4eOHOM U OOIIENOJIB30BATENIBCKONM KOMIETEHTHOCTH B
00JacTi MCMOIB30BaHUS HWH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTUH
(MKT-KOMIIETEHTHOCTH);
MEPBOHAYAIILHOTO MPEACTABICHUS 00 UIESX U O METOJaX MAaTEMAaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKU;
pa3BUTHSL  CIIOCOOHOCTHM BHJETh MATEMAaTUYECKYI0 3ajadyy B JPYrux
JTUCHUIUIMHAX, B OKPY>KAIOIIEeH KU3HMU;
YMEHMSI HaXOJIUTh B Pa3IMYHBIX HCTOUYHHUKAX HH(POPMALUIO, HEOOXOAMMYIO
JUISL PELICHUs MaTeMaTUYEeCKUX MNpoOieM, M TPEACTaBIATh €€ B IOHATHOMN
dbopme; TpUHUMATh PEIICHUE B YCIOBUAX HEMOJHOW M U30BITOYHOMN, TOYHOU U
BEPOSITHOCTHON MH(OpMAIUH;
YMEHUSI MMOHUMATh U HUCIOJIb30BAaTh MAaTEMATUYECKHE CPEJCTBA HAIJISIIHOCTH
(pUCYHKH, YEpTEeXH, CXEMbl W Jp.) Ui WUIIOCTPAllUM, HUHTEPIpETaIiH,
apryMeHTaIluy;
YMEHUSI BBIIBUTATh TUIOTE3bl MPHU PEIICHUH y4eOHBIX 3aad W MOHUMaHUS
HEO0OXOIMMOCTHU UX MPOBEPKU;
NOHUMAHUSl  CYUIHOCTH  aJTOPUTMHYECKUX TMPEANHCAHWN W yYMEHHs
JEMCTBOBATh B COOTBETCTBUU C NPEIJIOKEHHBIM aJITOPUTMOM;
YMEHHSI CaMOCTOSITENIbHO CTaBUTh 1I€JIM, BHIOMpATh M CO37aBaTh aJITOPUTMBI
JUTSL pelieHusl y4eOHbIX MaTEeMaTUYECKUX MPOOJIeM;
CHOCOOHOCTH TUIAHUPOBATh U OCYILECTBIATH ACSTEIbHOCTD, HAIIPaBJICHHYIO Ha
pelIeHune 3aa4 UCCIIe0BATENbCKOTO XapaKTepa;
npeomemmuuple:
OBaJicHhe O0a30BbIM MOHSATUMHBIM ammapaTroM [0 OCHOBHBIM pa3jesiaM
COJEpKaHUs, NPEJCTaBIeHHEe OO0 OCHOBHBIX M3y4aeMbIX TIIOHATHAX, Kak
BOKHEUIITUX MATEMAaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBATh U U3Yy4aTh
peanbHbIE MTPOLIECCHI U SIBJICHUS;
yMeHHE paboTaTh C MaTeMAaTUYECKUM TEKCTOM (aHAJIM3UpPOBATh, H3BJIEKATh
HEOOX0oauMyl0  MHGOpMAIMIO), TPaMOTHO NPUMEHSITh MAaTEMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOIb30BATh Pa3IUYHbIC S3bIKM MAaTEMaTHKU;
yMEHUE IPOBOJUTH KJaccudukanuu, JIOTUYECKHE 000CHOBaHUS,
JTI0KA3aTeNIbCTBA MATEMATHUECKUX YTBEPKICHUN;
YMEHUE pAaCIO3HABaTh BHUABl MATEMAaTUYECKUX YTBEPKIACHUN (aKCHOMBI,
OTIpeIeNICHUS], TEOPEMBI U Jp.), IPSIMbIE U OOPATHBIE TEOPEMBI;
OBJIAJICHUE T€OMETPUYECKUM SI3bIKOM, YMEHUE MCIOJB30BATh €r0 ISl ONKUCAHUS
MPEIMETOB OKPYXKAIOIIEr0 MUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBIICHUN
U U300pa3UTENbHBIX YMEHUN, NTPUOOPETEHUE HABBIKOB TI€OMETPHUUYECKUX
TMOCTPOEHHUM;
YCBOEHUE CHUCTEMAaTUYECKHX 3HAHUU O IJIOCKUX (DUrypax U MX CBOMCTBaX, a

TAKKC Ha HArJLIIHOM YPOBHC — O HpOCTCﬁIHHX IMPOCTPAHCTBCHHBIX TCJIAX,



YMEHHE TPUMEHATh CHUCTEMAaTHYECKHE 3HAHUSA O HHUX Ui PELICHHUs
IF€OMETPUYECKUX U IIPAKTUYECKUX 3a/1a4;

® YMEHHUS U3MEPSATh JUIMHBI OTPE3KOB, BEIUUMHBI YIJIOB, UCIOIb30BaTh (POPMYJIbI
JUTSL HAXOXKACHUS IEPUMETPOB, IJIOMIAAeH U 00BEMOB Fr€OMETPHUIECKHUX QUTYD;

® yYMEHHME IIPUMEHATh WU3YUYCHHBIC IOHATHUSA, PE3YIbTAThl, METOABI JUI1 PEIICHUS
3ala4 [PAKTUYECKOr0 Xapakrepa M 3aJad U3 CMEXKHBIX JUCLUIUIMH C
UCIOJB30BaHUEM  TIPU  HEOOXOIMMOCTH CIPaBOYHBIX  MaTEpHUaJIOB,
KQJIbKYJIATOPA, KOMIIBIOTEPA.

Harasignas reomerpus
Buvinycknux nayuumcs:
1. pacno3HaBaTh Ha YEpPTEXKaxX, PUCYHKAX, MOJEISAX B OKPYKAIOIIEM MHUpE
IUIOCKHE U IPOCTPAHCTBEHHBIE TEOMETPUUECKUE PUTYDBI;
2. pacro3HaBaTh  pa3BEPTKUM  KyOa, MPsIMOYTOJBHOIO  Mapajulesenunena,
NpaBUIBLHOM MUPAMUIbI, HIAIUHAPA U KOHYCA;
3. OmpeAenATh MO JIMHEHHBIM pa3MepaM pa3BEPTKHU QUTYPHI, TUHEHHBIE pa3Mephl
caMoit (purypsl 1 HA00OPOT;
4. BBIYUCIATH O0BEM MPSAMOYTOJIBHOTO Mapavieienunesaa.
Buinycknux nonyuum 603mMoiCHOCHb HAYUUMBCA:
1. BbIUMCIATH  OOBEMBI ~ NPOCTPAHCTBEHHBIX  TE€OMETPUYECKHX  Quryp,

COCTaBJICHHBIX W3 MPSIMOYTOJIbHBIX MAPAJIICIICTIUIIE/IOB;
2. yrinyOuTh W Pa3BUTh IPEJCTABICHHUS O IMPOCTPAHCTBEHHBIX T'€OMETPUUCCKUX

urypax;
3. MPUMEHATH MOHATHE PA3BEPTKU JIJISl BBHITIOTHEHUS MPAKTUUECKUX PAcUETOB.

I'eomerpuyeckue purypsi

Buinycknuk nayuumcs:
MOJIb30BAThCS SI3IKOM F'€OMETPHUU ISl OMUCAHUS TPEAMETOB OKPYKAIOIIEr0 MUpa
Y UX B3aMMHOTI'O PacroJI0KEHHUS;
. pacro3HaBaTh U U300pakaTh Ha YepPTEkKax U PUCYHKAX reoMeTpudeckue GUrypsl u
UX KOHQUTYpaluu;
HAaXOJWTh 3HAYCHUS JUIMH JIMHEHHBIX JJIEMEHTOB (UTYp M UX OTHOIICHUS,
rpalyCHyr0 Mepy yrioB or 0° mo 180°, mpuUMEHsis OIpENeNICHUsl, CBOMCTBA W
Npu3HaKu (GUryp M WX DJIEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO, MOJ00uE,
CUMMETPHH, IOBOPOT, NapaJJIEIbHBINA EPEHOC);
ONEpPUPOBATh C HAYAIBHBIMU TMOHSITUSMH TPUTOHOMETPUU U  BBINOJIHSITH
AJIEMEHTapHBIE onepanuy HaJl GYHKIUSIMH YTIIOB;
pemaTh 3a/ladyu Ha J0Ka3aTeIhCTBO, OMUPASICh Ha M3YYCHHBIC CBOMCTBA (UTYp U
OTHOILIEHUI MEXAY HUMU U TPUMEHSISI U3YYEHHBIE METO/IbI I0KA3aTEIbCTB;
pelaTh HECJIOXHbIE 3aJa4d Ha MOCTPOEHUE, MPUMEHSSI OCHOBHBIE aJTOPUTMBbI
MOCTPOCHUS C TOMOIIBIO IUPKYJIS U TMHEUKY;
. peuatb NpocTeiIne MIaHUMETPUUECKUE 33]]a4l B IPOCTPAHCTBE.



o b

BblnyCKHuK noay4dunt 603MONCHOCMb HAYYUMbCA.!

OBJIAJICTb MCTOOAaMH PCIICHHA 3ada4 Ha BBIYUCIICHHA U JOKA3aTCIIbCTBA: MCTOAOM
OT IIPOTUBHOI'0, MCTOAOM HO,ZIO6I/I$I, MCTOJO0M nepe6opa BapHaHTOB U MCTOIOM
ICOMCTPHUUCCKHUX MCCT TOUYCK;

HpI/IO6p€CTI/I OIIBIT IIPHUMCHCHUA 8JII“€6pElH‘-I€CKOFO H TPpUTOHOMCTPHUYICCKOI'O
arIiapara u PII[Cﬁ IIpHu pCHICHUN I'COMCTPHUYICCKHUX 3aJaY;

OBJIAJACTDH Tp&I[PIHPIOHHOﬁ CXEMOH pemICHUA 3a1a4 Ha IMIOCTPOCHHC C ITOMOIIBIO

HUPKYJIS U TUHEUKU: aHAJIU3, TOCTPOCHHE, IOKA3aTEeIbCTBO U UCCIIE0BAHUE;
HAay4YUThCA pellaTh 3aJayd Ha IOCTPOCHUE T'€OMETPUYECKOIO0 MECTa TOYEK U
METOJO0M IOA00U;

MPUOOPECTH OTBIT UCCICAOBAHUS CBOMCTB IJIAHUMETPUUCCKUX (PUTYP ¢ TTOMOIIBIO
KOMITBIOTEPHBIX MPOrpamMM;

NPUOOPECTH OMNBIT BBHIMIOJIHEHUS TIPOCKTOB 1O TeMaM: «l'eoMeTpuueckue
npeoOpa3zoBaHusl Ha TIOCKOCTHY, «[locTpoeHne oTpe3koB o popmyier.

HN3mepenue reoMmeTpuYeCcKuX BeJTHYHH

Buinycknux nayyumcs:

UCITI0JI30BATh CBOMCTBA U3MEPEHMS JJIMH, IJIOMAJAEH U YIJI0B IIPHU PELICHUU 33]1a4
Ha HAXOXEHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JIMHBI AYyTU OKPYKHOCTH,
rpagyCHOU MEPHI yTJa;

BBIYHCIIATH JAJIMHBI JUHEHHBIX 3JIEMEHTOB U UX YIJIbI, UCIIOJIb3Ys (DOPMYJIbI IJTUHBI
OKPYXHOCTH U JJIMHBI YT OKPY>KHOCTH, (POPMYJIbI TUIOIAAEH PuUryp;

BBIYUCIIATh IUIOIIAA TPEYTOJIbHUKOB, INPSAMOYTOJIBHUKOB, IapajuleIOrpaMMOB,
Tpareunii, KpyroB v CEKTOpPOB;

BBIYMCIIATH JJIMHY OKPY>KHOCTH, JUIMHY IyTH OKPY>KHOCTH;

pemiath 3aJadyd Ha JOKa3aTeJbCTBO C HCIOJb30BaHHWEM (OpPMYN JJIUHBI
OKPY>KHOCTH U JUIMHBI IyTHU OKPYKHOCTH, POpMyJI mtomaneit puryp;

pemarb MPaKTHYECKHE 3a/Jaud, CBS3aHHBIE C HAXO0XICHHEM TIE€OMETPUYECKHX
BEJIMYMH (MUCIONB3Ysl MpPU HEOOXOJMMOCTH CHPABOYHUKKM M TEXHHUYECKHE
CpeicTBa).

Buinycknuk nomyuum 603M0iCHOCMb HAYYUMBCA:

BBIUMCIIATh  IUIOW@AAM  (Uryp, COCTaBJIEHHBIX M3 JBYX WM Oojee
MPSAMOYTOJILHUKOB, NTAPaJlIeIOrPAMMOB, TPEYTOJIBHUKOB, KPYra U CEKTOPA;
BBIYUCJIIATH IJIOIIAIM MHOTOYTOJIbHUKOB, UCTOJIb3Ysl OTHOLIEHUS PABHOBEINKOCTH
Y PaBHOCOCTABJICHHOCTH;

OPUOOPECTH OMBIT MPUMEHEHUS aNreOpauyeckoro M TPUTOHOMETPUUECKOTO
anrapara M WAEW JBW)KXEHUS NPU PELIEHWM 3aJa4 Ha BBIYUCICHHUE IUIOIIAACH
MHOTI'OYT'OJIbHUKOB.

Koopaunarsbl

Buinycknuk nayuumcesa:

BBIYHCIIATH JJIMHY OTPE3KA MO KOOPAUHATAM €ro KOHLOB; BBIYUCIATH KOOPIHHATHI
CEpPEANHBI OTPE3KA;

UCIIOJI30BaTh KOOPAMHATHBIA METOA I HM3Y4YEHHUS CBOWCTB MpPSAMBIX U
OKPY>KHOCTEM.



Buvinycknuk nonyyum 603M0#CHOCIb HAYYUMbCA.

OBJIAJICTh KOOPAWMHATHBIM METOJAOM pCIICHHs 3aJad Ha BBIYKMCICHHE U
J0KAa3aTeIbCTBO;

IpUOOPECTH ONBIT MCHOJIb30BAaHUS KOMIIBIOTEPHBIX IpOrpamMM JUIsl aHajau3a
YACTHBIX CIIy4acB B3aMMHOT'O PACIIONIOXKEHUS OKPYKHOCTEN U IPSIMBIX;
IPUOOPECTH OIBIT BBHIIIOJHEHUS POEKTOB Ha TeMy: «lIprMeHeHne KoOpAMHATHOTO
METO/1a IIPY PELICHNH 3a/1a4 Ha BBIYMCIIEHUE U J0KA3aTEIbCTBOY.

BexTopbl

Buinycknuk nayyumcs:

ONEpPUPOBATh C BEKTOPAMM: HAXOAUTb CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3aJaHHBIX TEOMETPUYECKH, HAXOAUTh BEKTOP, PABHBIA IPOU3BEACHUIO 33 JaHHOTO
BEKTOpA Ha 4UCIIO;

HaXOJUTh I BEKTOPOB, 3aIaHHBIX KOOPAMHATAMU: JJIMHY BEKTOPa, KOOPAMUHATHI
CYMMBI U Pa3HOCTH ABYX U 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEACHUS BEKTOPA
Ha YKCJIO, IPUMEHSA NPU HEOOXOIUMOCTH COYETATENbHBIN, IEPEMECTUTEIbHBIA U
pacIpeaeauTeIbHbIN 3aK0OHB,

BBIYUCIIATh CKAIPHOE IIPOM3BEIACHUE BEKTOPOB, HAXOAUTh YIOJd MEXIY
BEKTOPAMH, YCTAHABIUBATH NEPIEHAUKYIAPHOCTD MPSMBIX.

Buvinycknux nonyyum 603mMoiCHOCIb HAYYUMBCA

OBJAJCTh BEKTOPHBIM METOAOM Ul pELICHUSA 3a74ad Ha BBIYUCICHUE W
JOKa3aTelIbCTBO;

MPUOOPECTH OMBIT BHIMIOJHEHUSI MPOEKTOB Ha Temy: «lIpuMeHeHHne BEKTOPHOIO
METO/Ia ITPU PELICHUU 3a/1a4 HA BBIYMCIICHUE U I0KA3aTEIIbCTBOY.



II. COAEP)KAHME YYEBHOI'O IPEAMETA «I'EOMETPUS»

I'eomerpuyeckue purypsl

@urypsl B reOMeTPHH M B OKPY:Ka0IeM MHUpe

['eomerpuueckas ¢Qurypa. BHyTpeHHsis, BHemHsSsE o001acTd QUIYpHI,
rpanuna. JIuaum U o6nacTv Ha TUIOCKOCTU. BbINykiasi U HEBBINMyKJIAs (QUTYPHL.
[11nockast u HerIOCKast PUTYPHI.

Breinenenne cBOWCTB 00BekTOB. DOpMHpOBaHHWE TPEICTABICHUNA O
METamnpeMETHOM TMOHATHH «purypa». Touka, OTpe3ok, mpsmasi, Jyd4, JOMaHas,
IUIOCKOCTh, YIroJl, Ouccekrpuca yrjla © €€ CBOHCTBA, BHUIbl YIJIOB,
MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBasg cummeTpus reomerpuueckux ¢uryp. LleHTpanbHas cummerpus
T€OMETPUYECKUX (UTYP.

MHOroyrojibsHuKu

MHOroyrojibHuUK, €ro 2JIEMEeHTbl U €ero cBoucTtBa. [IpaBuiibHBIE
MHOTOYTOJIbHUKH. BBINMyKIIbIE W HEBBIMYKJIbIE MHOTOYTrOJbHHKHA. CyMMma yTIJIOB
BBIITYKJIOTO MHOTOYT'OJIbHUKA.

Tpeyronmpuuk.  Cymma  yrjaoB  TpeyrojbHuUKa.  PaBHOOEIpeHHBIM
TPEYrOJIbHUK, CBOWCTBA U MpPU3HAKU. PaBHOCTOPOHHUI TpeyrosbHUK. Mennansl,
OMCCEKTPHUCHI, BBHICOTHI TPEYTOJbHUKOB. 3aMeyaTelbHble TOUYKH B TPEYTOJIbHUKE.
HepaBeHCTBO TpeyroJibHUKA.

Yeroipéxyronpuuku. [lapamnenorpamm, pomM0, NpsSMOYTOJIbHHK, KBaJpart,
Tpanenus. CBOMCTBA M NPHU3HAKM MapajuieJorpamMmma, pomoOa, MpsMOYroidbHUKA,
kBagpara. Teopema BapuHboHa.

OKpy:KHOCTB, KPYT

WX snemMeHThl 1 cBOMCTBA. XOpABI U CEKyLIME, UX CBOMCTBA. KacaTenbHble U
UX CBOWCTBA. lleHTpanbpHble W BIHMCAaHHBIE YIUIbl. BIMCAaHHBIE W OINKMCAaHHBIE
OKPYKHOCTH JJIsI TPEYTrOJIbHUKOB. BIMCaHHbIE W ONMCAHHBIE OKPYKHOCTH JJIs
YEeTBIPEXYTOJIbHUKOB. BHEBNMCAaHHBIE OKPYKHOCTH. PagukanpHas OCk.

Durypsl B NIpocTpaHcTBE (00bEeMHBIE TEA)

MHororpasnHuk W €ro sjeMeHThl. Ha3BaHWsT MHOTOrpaHHHMKOB C Pa3HbIM
MTOJIOKEHUEM U KOJMYECTBOM rpaHeul. [lepBuuHbIE NpencTaBlIeHUs O NUpaMHuaax,
napajuienienumneaax, npusMax, chepe, mape, MWIMHIPE, KOHYCE, UX dJIEMEHTaX U
IIPOCTEUIINX CBOKUCTBAX.

OTHOmIEHUA

PaBencrBo ¢uryp

CBoiicTBA W TNPU3HAKK PABEHCTBA TPEYrOJBHUKOB. JOMOTHUTEIBHBIE
IIPU3HAKH PABEHCTBA TPEYTOJbHUKOB. [[pU3Haku paBeHCTBa mapajljieI0rpaMMOB.

I[HapaJjiebHOCTH NPAMBIX

[Ipu3Haku U CBOMCTBA MapajuIieNIbHBIX MPSIMbIX. AKCMOMa MapaijIeIbHOCTH
EBknupa. IlepBuuHble NpPENCTaBICHUS O HEEBKIMAOBBIX Te€OMETpuUsiXx. Teopema
Paneca.

IHepneHaukyasipHbIE NPSIMbIE



[Tpsimoit yrout. Ilepnenaukyisap K npsamoi. CepeIuHHbIN NepIEeHIUKYISAp K
orpe3ky. CBOWCTBA M NPU3HAKKA NEPHEHAUKYISIPHOCTH MpsAMbIX. HakiioHHBIE,
MIPOEKIINH, NX CBOMCTBA.

IToxoOue

[Iponopionaneubie 0Tpe3kH, nogodue ¢uryp. [logoOHbIE TpEeyroabHUKY.
[Tpu3naku nogo0ust TpeyroabHUKOB. OTHOIIIEHHE IJIOMIAeH TOT00HBIX (QUTYP.

B3aumHoe pacnoJioxkeHre NpsIMol M OKPY/KHOCTH, IBYX OKPYKHOCTEM.

HN3mepenust M BIYMCICHUS

Beanuunbl

[lonarne BemnuuHbl. Jlnuna. W3mepenne mimHbl. EOuHNOBL U3MeEpeHHs
JUTUHBI.

Benmnunna yrima. I'pagycnas mepa yria. CHHYC, KOCHHYC W TAHT'€HC OCTPOTO
yTJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tonsitue o mmomanu TMiocko Qurypsl U e€ cBoicTBax. M3mepenue
miomanei. EnuHuisl n3MepeHus miomaim.

[TpencraBienne o0 00BEME MPOCTPAHCTBEHHOM (PUIYphI U €r0 CBOMCTBAX.
N3mepenune o6béMa. Ennnuniel n3mepenus o00bEMOB.

HN3mepenust M BbIYMCICHUSA

WMHCTpyMEHTBI 11 U3MEPEHUM U IIOCTPOCHUM; M3MEPEHUE U BBIYMCIICHUE
YIJI0B, JJIMH (PacCTOSIHUM), IUIOUIaied, BBIYMCIIEHUE 3JIEMEHTOB TPEYTOJIBHUKOB C
WCIIOJIb30BAaHUEM TPUTOHOMETPUUYECKUX cOooTHOImEeHUM. I[lnomamu. ®dopmynsl
IUIOIIAIA TPEYroJIbHUKA, MapajuleIorpaMMa M €r0 YacTHBIX BHUJAOB, TpamneLuH,
dbopmyna ['epona, popmyina Mol BBITYKIOTO YETHIPEXYTOJIbHUKA, (DOPMYJIBI
JUIMHBI OKPYKHOCTH U IUIOIIAaAu Kpyra. [lnomans KpyroBoro cexkropa, KpyroBoro
cermeHTa. [lmomans NpaBUIBHOIO MHOTOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBsl Tpoiiku. TpUrOHOMETpHUUYECKHE
COOTHOUICHMSI B MPSIMOYTOJIBHOM TPEyrojibHUKE. TpuroHomerpuueckue (GyHKIIH
TYIIOTO yIJIa.

Teopema kocuHycoB. TeopeMa CUHYCOB.

Pemienne TpeyroabHUKOB. Bpruncienue yrioB. BeluncieHue BBICOTHI,
MeAMaHbl U OMCCEKTpUCHI TpeyroiabHuKa. OproTpeyronpHuk. Teopema [Itonemes.
Teopema Menenas. Teopema UeBbl.

Paccrosinus

Paccrosiane mexny Toukamu. Paccrosiaue ot Touku 1o npssmMoit. Paccrosinue
Mexay purypamu.

PaBHOBeNMKHE U paBHOCOCTaBJICHHBIE (DUTYPHI.

CBoiicTBa (aKCHOMBI) ITTUHBI OTPE3Ka, BETUYUHBI yria, MIonai u oobeéma
burypsi.

I'eomeTpryecKkue nocTpoeHus

['eomeTprueckne NOCTPOEHUs I WLIIOCTPALMU CBOWCTB I€OMETPUYECKUX
buryp.

HNucTpyMeHTsI U1t ocTpoeHui. Llupkyins, 1nHenka.

[IpocTerimme  MNOCTPOEHHsT  LHUPKYJEM W JIMHEHMKOW:  ITOCTPOCHHUE
OHMCCEKTPUCHI yTiia, NEPIEHINKYJISApa K MPSAMOi, yIiia, pABHOTO JAHHOMY.



[TocTpoenne TPEyroJbHUKOB MO TPEM CTOPOHAM, JIBYM CTOPOHAM W YTy
MEXy HUMH, CTOPOHE U JIBYM MPUJICKAIIUM K HEH yIiiam, no opyeum 1emMeHmam.

Jlenenuie oTpe3ka B JaHHOM OTHOIIECHUHU.

OcCHOBHBIE METO/IbI pELICHUS 3a/1a4 Ha MOCTPOeHUE (METO/I T€OMETPUIECKUX
MECT TOYEK, METOJ NapajieJIbHOrO0 IMepeHoca, METOJ CHUMMETPUHU, METOI
noao0us).

Drarnbl pelieHus 3a1a4 Ha TOCTPOEHUE.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3zoBanus

[IpencraBnerrne O  MEXIOPEAMETHOM  TIOHITHH  «IIPEOOPa30BAHUE).
[IpeoOpazoBanus B Mmarematuke (B apudmeruke, anredbpe, TeOMETPHUECKHE
npeoOpa3oBaHus).

JIBHoKeHMSI

OceBasg W IEHTpajdbHAsE CUMMETPHUH, MOBOPOT M TMapaUieIbHBIA MEpeHoC.
KoMOuHanuy qukeHui Ha TNIOCKOCTH U UX CBOMCTBA.

IHoxoOue kak nmpeodpazoBaHue

["'omoTeTHs. ['eomeTpuyeckue npeoOpa3zoBaHus KaK CpEeIICTBO
JI0KA3aTeNIbCTBA YTBEPIKICHUM U PEIICHHUS 3a]1a4.

BeKTOpbI H KOOPAMHATHI HA TUIOCKOCTH

BexTopsl

[TonsiTue BekTOpa, NEHCTBHUS HaJ BEKTOpPaMH, KOJUIMHEAPHBIC BEKTOPBI,
BEKTOpPHBIM  0a3uc, pasloKeHWEe  BeKTopa 10  Oa3WCHBIM  BEKTOpaM.
EAvHCTBEHHOCTh pa3lioKEHUSI BEKTOPOB MO 0a3UCy, CKAISIPHOE TPOW3BEACHHUE U
€ro CBOMCTBA, UCIOJIb30BAaHUE BEKTOPOB B (PU3HKE.

Koopaunarsl

OcCHOBHBIC TIOHATHS, KOOPAMHATHI BEKTOPA, PACCTOSHUE MEXIY TOYKAMHU.
KoopnuHatel cepeunbl oTpe3ka. Y paBHeHUs PUTyp.

[IpumeneHnne BEKTOPOB M KOOPAWHAT JIJIsl PEIICHHSI TeOMETPHUUECKUX 3a/1a4.

Addunnas cucrema koopauHaT. Pammyc-Bexktopsl Touek. LleHTpousg
CUCTEMBI TOYEK.

Hcmopua mamemamuku

Bosnuxknosenue mamemamuxu xax Hayku, smanvi e€ pazeumus. OcHogHble
pazoenvl mamemamuky. Buidarowuecs mamemamuxku u ux 6K1a0 6 pazeumue
HAYKU.

beckoneunocms mmnoorcecmea npocmuix uucen. Yucna u Onumsl ompesKos.
Payuonanvuvie uucna. Ilompebnocmv 6 uppayuonanvHvix uucaax. ILllkona
Iugpacopa

3apoorcoenue anceopvr 6 neopax apupmemuxu. Anv-Xopesmu. Pooswcoenue
oykeennol cumeonuxu. Il.@epma, . Buem, P. Jlexapm. Hcmopus eonpoca o
HAX0XCOeHUU hopmyn KopHel aneeopaudeckux ypasHeHull cmeneuetl, OOnbUIUX
yemwvipéx. H. Tapmanws, /[c. Kapoano, H.X. Abens, 2.1 anya.

llosgnenue  memooa Koopounam, no3eoasowe20 - nepegooumby
eeomempuieckue oovekmol Ha A3bIK aneebpul. Tloasnenue epaguxos gynxkyui. P.
Hexapm, I1. @epma. Ilpumepwvl pasnuunsix KOOpOUHaAm.



3aoaua Jleonapoo Iluszanckoeo (Qubomayuu) o Kpoaukax, Hucia
Qubonayuu. 3acaua o waxmamuolu Oocke. CX00UMOCHMb 2e0MempulecKoul
npozpeccuu.

Hcmoxu meopuu eeposamunocmeti. cmpaxogoe o0eno, azapmuvle uepwvl. I1.
@epma, b.I1lackans, A. bepuynnu, A.H.Koamozopos.

Om 3emneoenus k ceomempuu. llugazop u eco wkona. Danec, Apxumeo.
IInamon u Apucmomens. [locmpoernue npasuibHbIX MHO20Y20IbHUKOS. Tpuccekyus
yvena. Keaopamypa kpyea. Yoeoenue kyba. Ucmopus uucna rt. 3o10moe ceuenue.
«Hauanay» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Mcmopus namozo nocmynama.

l'eomempus  u  uckyccmeo.  I'eomempuueckue  3aKOHOMEPHOCMU
OKpYfcaroue2o Mupa.

Acmponomus u ceomempus. Ymo u kax y3uanu Anaxcazop, Ipamocghen u
Apucmapx o pazmepax Jlynoi, 3emau u Coanya. Paccmosanus om 3emau 0o Jlynul u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv  poccutickux  yuénvix 6 pazeumuu  mamemamuxu: JI1.Ounep.
H.U.Jlobauesckui, I1.J1. Yebviwes, C. Kosanesckasn, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp I, wikona mamemamuyeckux u
Hasueaykux Hayk, paszeumue poccuiickoeo @roma, A.H.Kpwinos. Kocmuueckas
npoepamma u M.B.Kenowviu.



1. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM
KOJMYECTBA YACOB HA OCBOEHUE KAKJIOH TEMbBI

Ne Conepxxkanue maTepuajia K-Bo
n/m 4acoB
7 Riacc
1 HavanpHble TEOMETPUYECKHE CBECHUS. 10
2 TpeyroabHUKH. 17
3 [TapanienpHbIe IpsIMBIE. 13
4 CooTHOIIEHUsI MEXAYy CTOpOHAMHU H  yIJlaMu 18
TPEYTOJIbHUKA.
5 [ToBTOpenne. Pemenne 3amay. 10
HTtoro 68
8 kiacce
1 YUeThIpEXYTOTbHUKMU. 14
2 ITmontane. 14
3 [Too6HBIE TPEYTONBHUKHY. 19
4 OKpyKHOCTB. 17
5 IToBTOpenue. Pemenne 3anay. 4
Htoro 68
9 k1acc
1 BekTopsl. 8
2 MeTton KOOpAMHAT. 10
3 CooTHOIIEHUST MEXAY CTOPOHAMHU W yIJlaMu 11
TpeyroibHuKa. CKaJIIpHOE MPOU3BEACHIE BEKTOPOB.
4 JInmHa OKpy>KHOCTH M IUIOIIAJb Kpyra. 12
5 JIBrOKCHUS. 8
6 HavanbHble CBEJIEHUS U3 CTEPEOMETPHH. 8
7 006 akcnomax IJIaHUMETPHUH. 2
8 IToBrOpenue. Pemenne 3amay. 9
9 HToro 68




