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1. nanupyempbie pe3yabTATHI 0CBOEHHS Y4eOHOIO MpeaMera
«I'eomeTpus»

[Iporpamma oOecriednBaeT JOCTHKEHUE CIEAYIOUIMX pE3YAbTaTOB OCBOCHUS
00pa3oBaTebHON IPOTPaMMbI OCHOBHOT'O O0IIIEro 00pa3oBaHMUs:

Juynocmuole pezyiomanbol:

1) dopmupoBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTHIO M €amMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMH K
00y4eHHIO U TIO3HAHHUIO, BBIOOPY JalbHEHIIero o0pa3oBaHusl Ha 0a3e OPHUEHTHPOBKH B
Mupe npodeccuil U npodecCHOHAIbHBIX MPEINOYTEHUH, OCO3HAHHOMY IOCTPOEHUIO
WHIUBUAYaJIbHOW  OOpa3oBaTeNbHOM  TPAaeKTOpPUM  C  Y4€TOM  YCTOMUYMBBIX
MI03HABATEIbHBIX HHTEPECOB;

2) @®opMHUpPOBAaHUE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPaKTHKU;

3) dopMupoBaHHE KOMMYHHKATUBHOW KOMIIETCHTHOCTH B OOLICHUH M COTPYIHHYECTBE CO
CBEPCTHUKAMH, CTAPIIMMUA U MIIQIIUMHU B 00pa30BaTEIbHON, OOIECTBEHHO IMOJIE3HOM,
y4eOHO-HCCIIE0BATEIbCKOM, TBOPUECKON U IPYroil BUIAX IEATEILHOCTH;

4) YMeHue SCHO, TOYHO, IPAMOTHO HM3JIaraTh CBOM MBICIHM B YCTHOW U MUChbMEHHOHN peuw,
MMOHUMAaTh CMBIC]I TIOCTAaBJIEHHOM 3a7auyu, BBICTpaMBaTh apryMEHTAlMIO, MPUBOIHUTH
MIPUMEPHI U KOHTP TIPUMEDPHI;

5 KpuTHYHOCTH MBIIIJICHUS, YMEHHE pPAaClO3HABaTh JIOTHYECKH  HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTIMYATH TUIIOTE3Y OT (PaKTa;

6) KpeaTHMBHOCTb MBIIICHUS, WHUIMATUBY, HAXOIYUBOCTb, AKTUBHOCTH TMPH pEICHUH
F€OMETPHUUYECKHX 3a/1a4;

7) YMeHHMe KOHTPOJHpPOBATh MPOIECC MW pe3yabTaT yueOHON  MaTeMaTHYECKOM
NEeSATENbHOCTH;

8) CmocoOHOCTh K SMONMOHATBHOMY BOCIPHUATHIO MaTeMaTHYECKMX OOBEKTOB, 3ajad,
pELLIeHUH, PacCyKICHUI;

Memanpeomemiioie pezyibnaimol:

1)

2)
3)

4)

5)
6)

7)

YMeHHe CaMOCTOSITENIbHO IUIAHUPOBATh AaJbTEPHATUBHBIC TYTH JOCTHKCHHS IICIeH,
OCO3HAaHHO BBIOMpaTh HambOojee dS(PPeKkTUBHBIE CHOCOOBI pEIICHUS Y4YEOHBIX H
MO03HABATENIbHBIX 33134,

YMeHue OCyIIecTBIATh KOHTPOJb IO Pe3yabTaTy M MO CHOcoOy ACHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHS U BHOCUTh HEOOXOIMMbIC KOPPEKTHBHI;

YMeHue afekBaTHO OLIEHHWBATh MPABUWJIBHOCTh U OIIMOOYHOCTH BBIMIOJIHEHUS YueOHOM
3aauu, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ pEIlICHMS,
Oco3HaHHOE BJAJICHUE JIOTUYECKHUMH JECHCTBUSAMH ONpEICIICHUs MOHATUH, 0000IIeHus,
YCTAHOBJICHHSI AHAIOTHH, KIacCU(PUKAIMM Ha OCHOBE CaMOCTOSITEIBHOTO BbhIOOpa
OCHOBaHUU M KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBS3EH;

YMeHue  ycTaHaBiIMBaTh  NPUUYMHHO-CIEACTBEHHBIE  CBSI3M, CTPOUTH  JIOTHYECKOE
paccyxJeHue, yMo3akitoueHHe (MHAYKTUBHOE, AETyKTUBHOE U TI0 aHAJIOTHH) U BBIBOIBL;
YMeHue co3naBarh, IPUMEHATH W MPEeoOpa3OBHIBaTh 3HAKOBO-CHMBOJIUYECKHE CPEACTBA,
MOJIENTU M CXEMBI JUI PelIeHusl y4eOHbIX U TO3HABATENbHBIX 3a7a4;

YMeHue oOopraHu30BBIBaTh Y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO JAESITEIBbHOCTH C
YUUTENEM U CBEPCTHUKAMHU: ONIPEACTATH IIeNd, paclpeaesaTh GYHKIIMHA U POJIU YIaCTHUKOB,
obuue cmocoObl paboThl; yMEeHHE padoTaTh B TpYIIE: HAXOAUTh OOIIee pelieHHe u
paspemiath KOH(MIMKTH HA OCHOBE COTJIACOBAHUSI MO3HMIMK U y4€Ta WHTEPECOB; CIIYIIATh
naptHepa; GopMyIupoBaTh, ApTyMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;



8) dopmupoBaHWEe M pa3BUTHE Yy4eOHOW M OOIIE IMOJH30BATCIBCKONW KOMIICTCHTHOCTH B
001acTH WCHOJB30BaHUSA HMH(DOPMAIIMOHHO - KOMMYHHMKAaUMOHHBIX TexHojoruid (MKT-
KOMIIETEHTHOCTH );

9) IlepBoHauanbHbIC MPEACTABICHHUS 00 HICSIX U METO/IaX MAaTEMAaTUKU KaK 00 YHUBEPCAILHOM
SI3bIKE HAYKU TEXHUKH; O CPEACTBaX MOJIEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

10) YMeHue BUAETh MaTeMAaTUYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHON CUTyallUd B JIPYrHX
JUCLMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

11) YMenue HaxoAUTh B PA3IMYHBIX MCTOYHHUKAX HH(POPMAINIO, HEOOXOAUMYIO ISl peIICHHS
MaTeMaTH4YEeCKUX MpoOJIeM, U TPEACTaBIATh €€ B IOHATHOU (popMe; MPUHUMATh PEUICHUS B
YCIIOBUSIX HEMOJIHOM UM U30BITOYHOM, TOUHOM UM BEPOSITHOCTHON MH(OpMaLIUK;

12) YMeHue noHMMaTh M MCHOJIb30BaTh MAaTEMAaTUYECKUE CPEJICTBA HAIVISHOCTH (PUCYHKH,
YepTek M, CXEMBI U JIp.) JUIS UIUTFOCTPALUH, HHTEPIIPETALIUN, apTyMEHTAIUH;

13) YMmeHue BbIABUraTh TUIOTE3BI MPU PELIEHUHN YYEOHBIX 3a/1a4 U MOHUMAaTh HE0OXOIUMOCTh
UX NPOBEPKH;

14) YMeHue NpUMEHATh HMHIYKTUBHBIE U JI€AYKTUBHBIE CIIOCOOBI pPAacCyXIEHHUI; BHUAETh
pa3IuyYHbIE CTpATETnu peLIeHHs 3a1ay;

15) IloHumaHue CyHIHOCTH aJrOPUTMHUYECKUX MpEeNNuCcaHuil W yMEHHe JeicTBOBaTh B
COOTBETCTBUU C MPEIOKEHHBIM aJITOPUTMOM;

16) YMeHne caMOCTOSITENIbHO CTaBUTh LIEJIH, BEIOMpATh U CO3JaBaTh aJTOPUTMBI JJISl pELICHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;

17) YMeHue miaHupoBaTh U OCYIIECTBIATH JIEATENIbHOCTh, HANPABICHHYIO Ha pEIlleHue 3ajay
HCCIIEI0BATENILCKOTO XapaKTepa;

Lpeoyemuvie pezynvmanvi:
Zxaacc

Ooyuarowuiica nayuumca:
Omnpenensartb, Kakasg ¢uUrypa Ha3bplBaeTCs OTPE3KOM; HAy4yUTCS 0003HAYaTh TOUKH U MPSMBIE
Ha pUCYHKE, M300pakaTh BO3MOXKHBIE CIIydad B3aUMHOTO PACIIOJIOKEHHS] TOYEK U MPSMBIX,
JBYX TPSMBIX, OOBSICHATH, YTO TaKO€ OTPE30K, M300pakaTb W 0003HAYaTh OTPE3KH Ha
PHUCYHKE.
OObsACHATh, 4YTO Takoe Jy4d, wu300pakaTb U 0003HAYaTh Jy4M, OIPECNATh Kakas
reoMerpuueckas Gurypa Ha3bIBaeTCsl yIJIOM, YTO Ha3bIBAIOT CTOPOHAMM M BEPILIUHOM yria,
0003Ha4YaTh HEPa3BEPHYTHIE U Pa3BEPHYTHIE YIJIbl, MOKA3bIBATh HA PHUCYHKE BHYTPEHHIOIO
o0nacTb Hepa3BEPHYTOTO yriia, MPOBOIUTS JIy4, Pa3AeSIONINil ero Ha J1Ba yIia;
Onpenenarb Kakue TreoMeTpuueckue (Urypbl Ha3bIBalOTCS paBHBIMM, Kakas TOYKa
HA3bIBAETCSl CEPEeIMHOM OTpe3Ka, KaKOW Jyd Ha3blBaeTcsi OMCCEKTPUCOM Yria; CpaBHUBATH
OTPE3KH U YIIIbl, 3alHCHIBATh PE3yNbTAaThl CPAaBHEHMsSI, OTMEUYATh C MOMOIIbIO MacITabHOMI
JTUHENKU cepeIMHy OTpe3Ka, C TOMOIIBIO TPAHCTIOPTHPA IPOBOAUTH OUCCEKTPUCY YIIIa;
W3mepsaATh JaHHBIA OTPE30K C MOMOINBIO MacIITaOHOM JIMHEHKU W BbIpaxaTh €ro JUIMHY B
CaHTUMETpaxX, MUUIMMETPAX, METPAX, HAXOAUTh JIMHY OTPE3Ka B TEX CIIydasX, KOT/Aa TOYKa
JICJIUT TaHHBIN OTPE30K Ha JIBa OTPE3Ka, IJMHBI KOTOPBIX U3BECTHBI;
Omnpenenars 4To Takoe rpajyCHas Mepa yria, HaXOAUTh TPaJdyCHbIE MEPBI YIJIOB, UCIOIb3Ys
TPAHCIOPTHP, U300pakaTh MPSAMON, OCTPBIH, TYION U Pa3BEPHYTHINA YIIIb;
Onpenenars Kakue yriibl Ha3bIBAIOTCS CMEXHBIMU M YEMY PaBHA CyMMa CMEXHBIX YIJIOB,
KaKHe YIJbl Ha3bIBAIOTCS BEPTUKAJIBHBIMH M KAaKUM CBOWCTBOM OO0aJal0T BEPTHUKAJIbHbBIE
yIJIbl, KaKUE MPSMBIE HA3BIBAKOTCS NEPIIEHIUKYIIPHBIMH; HAYYUTCS CTPOUTH YroJl, CMEXHBIN
C JIaHHBIM YTJIOM, M300pa)kaTb BEPTHUKAJbHBIE YIJIbl, HAXOJUTh HAa PHUCYHKE CMEXHBIE U
BEPTUKAJIbHBIE YIJIbI;
OObscHATH, Kakas (uUrypa Ha3bIBAaeTCid TPEYrOJbHMKOM, M HA3bIBaTh €ro 3JEMEHTHI; 4TO
TAKO€ IEPUMETP TPEYroJIbHUKA, KAaKUE€ TPEYrOJIbHUKM Ha3bIBAIOTCS DPAaBHBIMH, J1aBaTh
(opMyYIHPOBKY U I0Ka3bIBATh MEPBbIN MPU3HAK PABEHCTBA TPEYTOJIbHUKOB;
JlaBaTh omnpeneneHus NepueHANKYIIApa, IPOBEAEHHOTO U3 TOUKH K TaHHOW MPSMOH,



MeMaHbl, OUCCEKTPUCHI, BBICOTHI TPEYTOJIbBHHUKA, PAaBHOOEAPEHHOTO M PaBHOCTOPOHHETO
TPEYroJIbHUKOB; (POPMYyIHpPOBaTH TEOpPEMY O MEPIEHAMKYIApe K MpsSMOH, O CBOMCTBa
paBHOOEIPEHHOTO TPEYrOJbHHKA,

@opMyJIMpPOBATH U IOKa3bIBaTh BTOPON U TPETUM IPU3HAKU PABEHCTBA TPEYrOJIbHUKOB;
JlaBaTh ompezeneHne OKPYKHOCTH, OOBSICHATh, YTO TaKO€ LIEHTP, Paauyc, XOopaa, AUaMeTp,
Jyra OKPYKHOCTH. BBINOJHATE C IOMOIIBIO LUPKYJISA U JIMHEUKU NPOCTEHIINE NOCTPOCHUS:
OTpe3Ka, paBHOTO JAHHOMY; YIJjla, PaBHOTO JaHHOMY; OMCCEKTPHUCHI JAaHHOTO YIJIa; MPsIMO,
MIPOXOJAIIEH 4Yepe3 JNaHHYK0 TOYKY M NEPIECHAMKYIAPHYIO K JIaHHOW IPSMOM; CEpeIHHbI
JAHHOTO OTPE3Ka.

JlaBaTh ompeneneHUe NapalielbHbIX MPSAMBIX, Ha3BaHUSA YIJIOB, OOpa3ylOIIMXCS MpU
MePeCceueHNH JBYX MPSIMBIX CeKyIlel, (OPMYITUPOBKH MPU3HAKOB MMapaUICITbHOCTH MPSMBIX;
IIOHUMATh, KaKH€ OTPE3KH W JIydd SBISIOTCS MapajlIelIbHBIMHU; HAYYHUTHCS ITOKa3bIBaTh Ha
PUCYHKE Mapbl HAKPECT JIEKAIIUX, COOTBETCTBEHHBIX, OJHOCTOPOHHUX YIJIOB, JNOKa3bIBAThH
MIPU3HAKU NAPAIEIBHOCTH JIBYX MPSAMBIX;

@OopMyIMpOBATh AKCHOMY MApaJUICIbHBIX NPSAMBIX W CIEACTBUSA M3 HEE; J0Ka3bIBaTh
CBOMCTBA MMAPAJUICIBHBIX MPSMBIX M IPUMEHATh UX IIPU PELICHUH 3a/1a4;

Jloka3bIBaThb TEOpPEMY O CyMME YIJIOB TPEYTOJIbHUKA U €€ CIIEICTBHS; ONpPENEIATh, KaKOU
YrOJl Ha3bIBa€TCS BHEIIHUM YIJIOM TpPEYrOJIbHMKA, KAKOM TPEYrOJbHHUK Ha3bIBACTCS
OCTPOYT'OJIbHBIM, IIPSIMOYT'OJIbHBIM, TYIIOYTOJIEHBIM;

Jloka3pIBaTh TEOPEMY O COOTHOILIEHHSX MEXIAYy CTOPOHAMHM M YIVIAMH TPEYrOJIbHMKA W
CIIEJICTBUSI M3 HEE, TEOPEMY O HEPABEHCTBE TPEYrOJIbHUKA, MPUMEHATh UX IPH PEIICHUH
3a/1ay;

Jloka3piBaTh CBOWCTBA MPAMOYIOJBHBIX TPEYroJIbHUKOB, (OPMYIUPOBATh MPHU3HAKU
pPaBEHCTBA IPSMOYTOJIBbHBIX TPEYTOJIBHUKOB M JOKa3bIBATh WX, NPUMEHATH CBOWCTBA H
IIPU3HAKU IIPY PEILICHUN 3aa4;

OnpenensiTh Kakoll OTPE30K HA3bIBACTCS HAKJIOHHOM, MPOBEAEHHON M3 JAHHOM TOYKH K
JAHHOW IPSAMOM, YTO HA3BIBACTCA PACCTOSTHUEM OT TOYKH JO IPSAMON M PACCTOSTHUEM MEXKIY
JOBYMs NMapajUIeIbHBIMU MPSMBIMH; HAYYUTHCS CTPOUTH TPEYrOJBHUK IO IBYM CTOPOHAM U
YTy MEXAY HUMH, 110 CTOPOHE U IBYM IPUJICKALIMM K HEH yIiiam, 110 TPEM CTOPOHaM.

Odyuarowuiica noayuum 603MOMCHOCHIb:

Llonumare:

CYIIECCTBO IMOHATHA MAaTEMATUUCCKOI'0 JOKA3aTCJIbCTBA, IIPUMCEPBI 10KA3aTCIbCTB,

CYIIECTBO IMOHATHA aJIlOpUTMaA, IIPUMEPHI AJITOPUTMOB;

KaK HCIIOJIB3YIOTCA MATECMATHYCCKHUC q)OpMy.HBI, YpaBHCHHA U HCPABCHCTBA,; IPUMEPBI UX
IPpUMCHCHUA JJIA PCHICHUA MATCMATUYCCKHUX U IIPAKTHYCCKUX 3aaa4;

KaK MaTCMAaTUYCCKHU OIIPCACIICHHBIC q)YHKI_II/II/I MOTYT OIIUCBIBATH PCAJIbHBIC 3aBUCUMOCTH;
IIPUBOJUTDL IIPUMEPBI TAKOT'O OITMCAHMA,

KakK l'IOTpC6HOCTI/I IIPAKTUKU TMPUBCIU MATEMATHUUYCCKYHO HAYKy K HCO6X0,I[I/IMOCTI/I
PaCIUPCHUSA ITOHATHA YUCIIA,

BepOHTHOCTHLIﬁ XapaKTEep MHOT'UX 3aKOHOMepHOCTCI>'I OKpYKaroumero Mmupa, mnpuMephbl
CTaTUCTHUYCCKUX 3aKOHOMepHOCTCﬁ " BBIBOJOB,

KaKum o6pa30M reoMeTpHrsd BO3HUKIIA U3 TPAKTHYCCKUX 3alavd 3CMIICMCPUS, IMPUMCEPBI
TCOMETPHUICCKUX 00BEKTOB U YTBep)K,I[eHI/Iﬁ 0 HUX, BAJKHBIX UIA IIPAKTUKH,

CMBICJI HKACAIU3alluu, MO3BOJISIONIEH pemiaTtbk 3aaavyu peanLHoﬁ JIEHCTBUTEIILHOCTU
MAaTEMaTHYCCKUMU MCTOAaMU, IIPUMEPBI OI_I_II/I6OK, BO3HHUKAIOMIUX ITPU UACATNU3ANU,

! METh:

MOJIb30BaThCS OCHOBHBIMH €IMHHUIIAMH JUTUHBL,; BBIPAXKaTh 00Jiee KPYITHBIC €IMHUIBI Yepe3
6oJiee MenKkue 1 Ha00OPOT;



Hcn

COCTaBJIATh OYKBEHHBIC BBIPRKEHUS U (OPMYIBI 1O YCIOBUSM 337a4; OCYILECTBIATH B
BBIpQKECHUAX M (POpMyJax YHUCIOBBIE MOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOIINE
BBIYMCIIEHUS, OCYLIECTBIISITh IOJICTAHOBKY OJHOI'O BBIPDAXKEHHUS B JIPYroe; BBIpaXaTb W3
(bopMyn 0HY TEPEMEHHYIO Yepe3 OCTalbHbIC;

IIPOBOJUTH HECJIOXKHBIE J10KA3aTEIbCTBA, MOJy4aTh MPOCTEUIINE CIEACTBUS U3 U3BECTHBIX
WIM paHee I[IOJIyYEHHBIX YTBEPXKACHUW, OLCHUBATh JIOTMUECKYIO0 IPaBHIIBHOCTh
paccyXJAeHUH, MCIOIb30BaTh MPUMEPHl I WUIIOCTPAMM U KOHTPIPUMEPHl s
OIIPOBEPIKEHUs YTBEPKICHUN;

10JIb30BAThCS A3BIKOM T'€OMETPUH JJIsl ONIMCAHUS [IPEIMETOB OKPYKAIOLIETO MUPA;
pacrno3HaBaTh F€OMETPUUECKHE (PUTYPBI, Pa3IUyaTh UX B3AUMHOE PACIOJIOKEHUE;
pacrno3HaBaTh Ha YepTexkax, MOJENIX U B OKpYXKalolleil 00CTaHOBKE OCHOBHBIE TeJa,
n300paxarh ux;

pelaTh reoMeTpUYecKue 3a1auu, ONUpasich Ha N3y4EHHbIE CBOMCTBA (DUTYp U OTHOILIEHUM
MEXAY HUMH, IPUMEHSS JONOJHUTENbHbIE TIOCTPOCHUS, |

IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS IIPU PELIECHNUH 3a/1a4, UCIIOJIb3Ys U3BECTHBIE
TEOpEMBbI, 0OHAPYKUBasi BO3MOKHOCTH JUISl UX HCIIOIb30BaHMUSL.

b30BATh IIDH TEHHBIC 3HAHNSA U VMEHHUS B MPAKTHYECKON ATCJIALHOCTH U

IOBCEIHEBHOM JKH3HMU I

pENICHHS HeCIOKHBIX MPAKTUYCCKUX PACUSTHBIX 331a4
YCTHOU TIPUKHUIKH M OIICHKHU Pe3yJIbTaTa BEIYHUCICHHH; MPOBEPKH PE3ybTaTa BEIYUCIICHUS C
WCII0JIb30BAHUEM PA3JINIHBIX IPUEMOB;

WHTEPIPETAIMH PE3YJIbTATOB PEIICHHS 33124 C YYETOM OTPAHUYCHUH, CBSI3aHHBIX C
peaTbHBIMU CBOMCTBAMH PacCMaTPUBAEMBIX TIPOIIECCOB U SBIICHHIA;

BBITIOJTHEHUSI pacyeToB 1o (opMyrnam, cocTaBieHUs (GopMys, BBIPaKAIONUX 3aBUCHMOCTH
MEXIy pealbHbIMH BEJIMYMHAMHU; HAXOXKICHUS HYXKHOW (OpMYyIBl B  CIPABOYHBIX
MaTepuaax;

MO/ICTTMPOBAHUS MPAKTHUECKUX CUTYalUi U MCCICIOBAHUNE TIOCTPOCHHBIX MOJIENIEH C
WCIIOJIb30BAHUEM arllliapara ajareopsi;

ONMHCAaHMsI 3aBUCUMOCTEH MeEXay (U3UYECKUMHU BEIMYMHAMH  COOTBETCTBYIOIIMMHU
(dbopMyTaMu IpY UCCIICTOBAaHUH HECIIOKHBIX MTPAKTUYCCKUX CUTYAIUH;

BBICTPaMBaHUs apTYMEHTAIMH MIPH JJOKa3aTeIbCTBE (B (hOpME MOHOJIOTA U IUAJIOTA);
pacrio3HaBaHMsl JIOTHYECKH HEKOPPEKTHBIX PACCY)KJICHHH, 3aluch MaTeMaTHYECKUX
YTBEPXKJICHUH, JTOKA3aTEIIbCTB;

pelIeHHs MPAKTHYECKUX 33124 B IIOBCETHEBHON U MPO(ECCHOHATLHON ICATEIILHOCTH C
WCIIOJIb30BaHUEM JICHCTBHI C YMCIaMH, JUTHH, TUIONIAIeH, 00bEMOB;

OIHMCAHMSI PEATTbHBIX CUTYallUi Ha SI3bIKE TEOMETPHU;

MOCTPOCHHI  TCOMETPUYECKUMH  WHCTPYMEHTaMH  (JIMHEWKa, YroOJbHHUK, IUPKYJb,
TPAHCIIOPTHUD).

KJa

Oodyuarowguiica nayuumcea:

OOBsicHUTB, Kakas (Urypa Ha3bIBaeTCs MHOTOYIOJbHMKOM, Ha3BaTh €ro 3JIEMEHTHI. 3HATh,
YTO TAaKO€ MEepUMETP MHOTOYrOJbHMKA, KAaKOH MHOTOYTOJIBHUK Ha3bIBAae€TCs BBIMYKIIBIM;
YMETh BBIBECTH (POPMYITYy CYMMBI YIJIOB BBITYKJIOTO MHOTOYT OJIbHUKA.

JlaBaTh ompeeneHus napajiesorpaMMa U Tpanenuu, GopMyIupoBaTh CBOMCTBA U MPU3HAKU
napajiesiorpaMMa U paBHOOEIPEHHOW Tpamneluy; JA0Ka3blBaTh U NPUMEHATHh NMPU PELICHUU
3a/a4; JEIUTh OTPE30K HAa N PaBHBIX YacTeW C MOMOINBIO LMPKYJS W JIMHEHKU M pellaTh
3aJ1a4M Ha [IOCTPOCHHUE.

JlaBaTh ompeneneHusi MpsSMOYrojibHUKa, poM0Oa, KBajpaTa, (HOPMYIMPOBKM HX CBOUCTB H
MIPU3HAKOB; JOKA3bIBaTh H3yYCHHbIE TEOPEMBI U IPUMEHATh UX IPU PEIICHUH 3a/1a4; J1aBaTh



OTIpEJICNICHUs CUMMETPUYHBIX TOYCK M (UTYp OTHOCHUTEIBHO MPSIMON U TOYKH; HAYYUTHCS
CTPOUTh CHUMMETPUYHBIE TOYKM M pACIO3HaBaTh (UIYphI, OONAJAIONINE OCEBOH U
LEHTPAIbHON CUMMETPHEM.

OnpenensaTb OCHOBHBIE CBOWCTBAa IUIOMIAJNEH © (HOpMYyNy Ui BBIYUCICHHS IUIOIMIAIA
MPSIMOYTOJIbHAKA, HAyYUTCS BBIBOOUTH 3Ty (GOPMYITy U UCHOIB30BaTh €€ M CBOHCTBA
IIJIOIIAIEH IIPU PEIEHNH 3a/1a4.

Onpenenats (GopMyJbl JUIsI BBIYMCICHUS IUIOMQACH TapajuieJiorpaMma, TPEyroJIbHHKa W
Tpanenuy;, HayduTCs UX JOKa3bIBaTh, (OPMYIUPOBATH TEOPEMY OO OTHOIICHUH TLIOINAJCH
TPEYroJbHUKOB, UMEIOMINX 0 PABHOMY YTIIy, U YMETh IPUMEHSATh U3Y4EeHHBIC (OPMYJIBI IPU
pelIeHNH 3a1au.

®opmynupoBath Teopemy [ludaropa u odpatHyro €€ Teopemy; 10Ka3bIBaTh U MPUMEHSTH MIPH
pelIeHNH 3a1au.

JlaBaTth ompeneneHuss MPOMOPHHOHATBHBIX OTPE3KOB U IMOJOOHBIX TPEYrOJHHUKOB,
dhopmyaupoBaTh TeOpeMy 00 OTHOIICHHH TUIOIIAIeH MOJOOHBIX TPEYTOJLHUKOB M CBOMCTBO
OMCCEKTPUCHI TPEYTOJIbHUKA; IPUMEHSTh UX MIPU PEIICHUH 3a/1a4.

dopMynMpoBaTh MPU3HAKUA TOJA00WS TPEYroJbHUKOB, OKA3blBaTh M TMPUMEHSTH TIPU
peIIeHNH 3a1au.

DopMyIMpOBaTh TEOPEMBI O CPEIHEW JUHWUU TPEYTrOJbHUKA, TOYKE TMEPECCUCHHS MeauaH
TPEYroJdbHUKA © TPOMOPIHMOHATIBHBIX OTpPEe3Kax B TMPSIMOYTOJBHOM TPEYrOJIbHUKE;
JTIOKa3bIBaTh W MPUMEHATH NMPU PEIICHUU 33]1a4, HAYYUTCS C TIOMOIIBIO IUPKYJIS U JIMHEHKH
JIEJITHh OTPE30K B IAHHOM OTHOIIICHUH U PEIIaTh 33/1a4u Ha TIOCTPOEHUE.

dopMynHpoBaTh ONPEEICHUs CUHYCA, KOCUHYCA, TAHI€HCA OCTPOro yria MpsSMOYroJbHOTO
TPEYrojabHUKA, JIOKa3bIBaTh OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO; OIPEACIAThH
3HAYEHUs CMHYCa, KOCHHYCca, TaHTeHca s yriioB 30°, 45°, 60°.

Onpenensatb BO3MOXHBIE CIIydad B3aMMHOTO pACIHOJIOKEHUS NPSIMOM M OKPYXKHOCTH,
(hopMyIHUpOBaTh ONpPECIICHHE KacaTeIbHOW, CBOMCTBO M MPU3HAK KACATEIbHOM; TOKAa3bIBaTh
Y IPUMEHATD UX [P PELICHUU 3a/1ad.

Onpenenarb, Kakol yron Ha3bIBae€TCs LEHTPaJbHBIM W KaKOW BIMCAHHBIM, OIPENENSTh
IpagyCcHYI0 Mepy HAyrd OKpYXHOCTH. POopMyIMpoBaTh TEOPEMY O BIHCAHHOM YIIIE,
CIIEJICTBUSl M3 HEM W Teopemy O NPOM3BEICHUH OTPE3KOB IEPECEKAIOMINXCS XOPI; YMETh
J0Ka3bIBaTh 3T TEOPEMbI U IPUMEHSThH UX IIPU PELICHUU 3a]au.

DopMyIHpPOBaTH TEOPEMBI O OMCCEKTPHUCE YTIIa U O CePeIMHHOM NEPIIEHINKYIISPE K OTPE3KY,
WX CIEICTBUS, TEOPEMY O MEPECEUYCHUH BBICOT TPEYroJIbHUKA; JOKA3bIBATh M MPUMEHSATH UX
IIPH pEIICHUH 3a/au.

Omnpenenarb, Kakas OKPYKHOCTh HAa3bIBa€TCSd BIUCAHHOW B MHOTOYrOJBHUK U Kakas
OTIMCAHHOI OKOJIO MHOTOYT0JIbHHKA. DOPMYITUPOBATH TEOPEMBI 00 OKPYKHOCTH, BIUCAHHOU
B TPEYTOJBHUK, U 00 OKPYKHOCTH, OMTMCAHHON OKOJIO TPEYroJIbHUKA, CBOMCTBA BIMCAHHOTO U
OTHMCAHHOTO YETHIPEXYTOIBHUKOB; TI0Ka3bIBATh U MPUMEHSThH UX IIPU PEIICHUH 3a]1au.

Odbyuarowuiica noayuum 603MOHCHOCHLb:

Llonumare:

CYIICCTBO MOHATHA MAaTEMAaTUUCCKOI'0 JOKa3aTCJIbCTBA; IPUMEPBI NOKA3aTCIbCTB;

CYIICCTBO IMMOHATHA aJITOpUTMA, ITPUMCEPBI AJITOPUTMOB;

KaK HCIIOJIB3YIOTCA MATECMATHYCCKHUC q)OpMy.TIBI, YPaBHCHHA U HCPABCHCTBA, IPUMEPBI UX
NPUMCHCHUSA I PCHICHUSA MATCMATUYICCKUX U IIPAKTUYUCCKUX 3a1aY,

KaK MaTCMaTUUCCKU ONIPCACIICHHBIC q)YHKI_II/II/I MOTYT OIMIUCBIBATH PCAJIbHBIC 3aBUCUMOCTH,
MNPUBOJUTH ITPUMCPBI TAKOTO OTIMCAHUS;

KakK HOTpC6HOCTI/I NPaKTUKHU TIPUBCIIM MATCMATHYCCKYI0D HAYKy K HCO6XOI[I/IMOCTI/I
pacIupCHU MMOHATHA YHUCJIA,



BEPOSITHOCTHBIM XapaKTEpP MHOTMX 3aKOHOMEPHOCTEM OKpYXKAIOLIEro MHUpa; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

KakuM 00pa30oM T'€OMETpHsl BO3HHKJIA U3 MPAKTHYECKUX 33134 3eMJICMEpHs; MPHUMEPHI
T€OMETPUYECKUX OOBEKTOB M YTBEPIKICHUN O HUX, BAXKHBIX JIJISl IPAKTUKU;

CMBICIT HWJI€alIM3alMy, I[IO3BOJISIIOLICH pellaTh 3aJadyd pPEAJbHOM JAEHMCTBUTEIBHOCTH
MaTeMaTHYE€CKUMHU METOIaMH, PUMEPBI OITMOO0K, BOSHUKAIOIINX MIPU UACAIA3AINN;

! MECTh:

MOJIb30BaThC OCHOBHBIMU €IMHUILAMH IUIOMAAM, 00BbeMa; BBIpaXKaTh OoJiee KpYIHBIC
€IMHULIBI uepe3 Oosiee MeIKue 1 Ha000poT;

COCTaBJIATh OYKBEHHBIC BBIPRKECHUS U (OPMYNIBI MO YCIOBHSAM 3aJad; OCYIIECTBIATH B
BBIpDOKEHUSAX M (OpMyJax YHCIOBBIE IOJCTAHOBKM M BBINOJHITH COOTBETCTBYIOIIHE
BBIYMCIICHUS, OCYLIECTBIISTh IOJICTAHOBKY OJHOTO BBIPaXKEHHS B JIPYroe; BbIpaXaTb W3
(hopMyI1 0O/IHY IEPEMEHHYIO YEPE3 OCTaANIbHBIE;

pelarb TEKCTOBbIE 3a/lauM airedpandeckuM METOJI0M, HMHTEpPIPETHPOBATh MOJYyYEHHBIN
pe3ynbTaT, IPOBOAUTE OTOOP PELIEHUM, UCXO U3 POPMYIUPOBKH 334a4H;

n300paxkaTh YnciIa TOYKaMHU Ha KOOPJUHATHOMN NpsSMOii;

OTIPEENATh KOOPAMHATHI TOYKH IMJIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMU KOOPJMHATAMU;
MIPOBOJUTH HECJIOXKHBIE J10KAa3aTeIbCTBA, MOJyYaTh MPOCTEHUIINE CIEACTBUS U3 M3BECTHBIX
WIM paHee TIIOJyYEeHHBIX YTBEPXKACHUW, OIEHUBaTh JIOTMUECKYI0 IPaBHIBHOCTh
paccyXJeHUH, HCIONb30BaTh MPUMEPHl s WUIIOCTPAllMM U KOHTPIPHUMEPHI s
ONIPOBEPIKEHUS YTBEPKICHUN;

M0JIb30BATHCS SI3bIKOM T€OMETPUH IS ONTUCAHUS PEAMETOB OKPYKAIOILIEr0 MUPA;
pacrno3HaBaTh FreOMETpUUecKHe (PUTypsl, pa3nuyaTh UX B3aUMHOE PACIOJIOKEHUE;
n300paxaTb TreoMeTpuueckue (UIypbl; BBINOIHATH YEPTEXKH [0 YCIOBUIO 3ajady;
OCYIIECTBJISATH MTpeoOpazoBanust GUryp;

BBIYHCIISATH 3HAUEHUS T€OMETPUUECKUX BEJIMYUH (JJIUH, YIJIOB, IUIOaAeld, 00beMOB), B TOM
gpcne: 11 yraos ot 0° 1o 90° onpenensaTh 3HAYCHUS TPUTOHOMETPUUYECKUX (YHKIMH 110
3aJlaHHBIM 3HAYEHHUsAM YrjioB. HaXxoauTe 3HAYEHUS TPUTOHOMETPUYECKUX (PYyHKUUN 10
3HAQUEHHUIO OJHOW W3 HUX, HAXOAWTh CTOPOHBI, YIJbl M IUIOLIAAU TPEYrOJbHHUKOB, IJIMHBI
JIOMaHbIX, JAYyT OKPYKHOCTH, IUIONIaJIed OCHOBHBIX TeoMeTpuueckux ¢uryp u Quryp,
COCTaBJICHHBIX U3 HUX;

pelaTh reoMeTpUUecKe 3a7ayu, ONMHUPasCh Ha W3YYEHHbIE CBOMCTBA (UIYp U OTHOIIECHUMN
MEXAYy HHMH, MPHUMEHSsS  JONOJHUTEIbHBIE  TMOCTPOEHUs,  airedpanveckuii u
TPUTOHOMETPUYECKUH almapart, UJIed CHMMETPUH;

MNpOBOAUTE JAOKA34aTCJIBbHBIC PACCYXICHUSA IPU PCHICHUU 3alay, HCIIOJIb3ysl HU3BCCTHBLIC
TCOPCMBI, O6H3py>I(I/IBaH BO3MO>XHOCTH AJIA UX HCIIOJIB30BAHMUA,

peUICHNA HECIOXKHBIX MMPAKTUYCCKUX PACYCTHBIX 3a1a4, B TOM HYUCJIC C UCIIOJIb30BAHUCM TIpH
HeO6XO,[[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAJIOB, KAJILKYJIATOPA, KOMIIBIOTEPA,

YCTHOﬁ MPUKUIAKA U OLICHKU PE3YJIbTAaTa BBI‘II/ICJ'ICHI/II‘/’I; IMPOBEPKU PEC3yJIbTaTa BBIYUCICHUA C
HCIIOJIb30BAHUEM PA3JIMYHBIX ITPUCMOB;

HUHTCpHIPCTAllUN PE3YJIbTATOB PCHICHUA 3aad C Y4YCTOM OrpaHquHHﬁ, CBA3aHHBIX C
pCaIbHBIMU CBOMCTBaMH paccMaTpruBaCMbIX IPOUECCOB U }IBHGHI/Iﬁ;

BBIIIOJIHCHHUA pacyYCTOB IO (I)opMynaM, COCTaBJICHUA (I)OpMYJ'I, BbIpaKaromux 3aBUCUMOCTU
MCXKAY PpCalbHBIMHU BCIIMYMHAMH, HAXOKICHUA HY)KHOﬁ (bOpMyJ'IBI B CIIPpaBOYHBIX
MaTrepuaiax;

MOJCIUPOBAHUA TIPAKTUYCCKUX CI/ITyaI_II/Iﬁ n HCCICAOBAHHUC ITOCTPOCHHBIX MoJelen ¢
HCIIOJIb30BAHHUEM aIlliapara anre6pbl;



ONMMCAaHMUS 3aBUCUMOCTEH Mexay (HU3UUYECKUMH BEIMYMHAMH  COOTBETCTBYIOIIMMU
(bopMynaMu Ipu UCCIETOBAaHUH HECTIOKHBIX MTPAKTUYECKUX CUTYAIUH;

BBICTPaMBAaHUS apIYMEHTAIH NP JOKa3aTelbCTBE (B (hopMe MOHOJIOTA U AUAJIOTA);
pacro3HaBaHUsl JIOTMUECKH HEKOPPEKTHBIX PpAacCyKICHHWH; 3alucu MaTeMaTH4YEeCKHX
YTBEPKJICHUH, T0OKA3aTEIbCTB;

pelIeHus MPaKTHYECKUX 33134 B IIOBCETHEBHON U MTPO(HECCHOHATEHON ACATEIIEHOCTH C
HCIIOJIb30BAHUEM ACHCTBHM C YHCIAaMHU, JUIMH, IUIOIIAei, 00bEMOB;

OTMCAHHUS PEAJIbHBIX CUTYalUi Ha A3bIKE T€OMETPUH;

pacyeToB, BKIIOYAIOIINUX NPOCTEUIIINE TPUTOHOMETPUUECKUE (POPMYIIBI;

pelIeHNs FTEOMETPUUECKUX 3a/1a4 C UCIO0Ib30BaHUEM TPUTOHOMETPUU

pelIeHNs MPAaKTUYECKUX 3a/ay, CBA3aHHbBIX C HAX0XKJIEHUEM I'€OMETPUUYECKIX BETUUNH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPAaBOYHUKU U TEXHUUECKHUE CPE/ICTBA);

MOCTPOCHUM TIEeOMETPUYECKMMHM HHCTpYMEHTaMH  (JIMHEHKa, YroJbHUK, LUPKYJb,
TPAHCIIOPTHUP).

2 KJAcCC

Oobyuarowuiica nayyumces:

DopMyIMpOBaTh OMPEEICHUST BEKTOpa M PaBHBIX BEKTOPOB; M300pakaTh W 0003HAYaTh
BEKTOPBI, OTKJIAJILIBATH OT TaHHOW TOYKH BEKTOD, PAaBHBIN JAHHOMY; PEIIaTh 3aa4uH.
OOBACHATh, KaK OIpeleNseTcd CyMMa JIBYX M Ooyiee BEKTOPOB; (pOopMynHpoOBaTh 3aKOHBI
CJIO’KEHHUS BEKTOPOB, OMPEIEISITh PA3HOCTh JBYX BEKTOPOB; (HOPMYITHPOBATh, KAKOW BEKTOP
Ha3bIBAETCS MPOTUBOTIOJIOKHBIM JJAHHOMY; CTPOUTh CYMMY JIBYX M 0OJIe€ TaHHBIX BEKTOPOB,
MOJIb3YSCh TpaBWJIAMU TPEYroJibHUKA, MapajuieorpaMMa, MHOTOYTOJIbHUKA, CTPOUTH
Pa3HOCTh JIBYX JAHHBIX BEKTOPOB; pelIaTh 3aJauu.

OOBACHATH, KAKOW BEKTOp Ha3bIBACTCSI MPOMU3BEJCHUEM BEKTOpa Ha 4ucio; (GOpMyIHpOBaTh
CBOMCTBa YMHOXEHHUSI BEKTOpAa HA YHCIO, KAaKOW OTPE30K HA3bIBAETCA CpPEIHEU JIMHHUEH
Tpaneuuu; GopMyaupoBaTh M JOKa3bIBaTb TEOPEMY O CpPEAHEW JIMHUU Tpareluu; peniathb
3a/1auH.

DopMyIHpOBaTh U AOKA3BIBATH JIEMMbI O KOJJTMHEAPHBIX BEKTOPAX U TEOPEMBI O Pa3JIOKECHUU
BEKTOpa IO JBYM HEKOJUIMHEApHbIM BEKTOpaM, MpaBWjia JAEUCTBUNA Haa BEKTOpPaMHU C
3aJJaHHBIMU KOOPJIMHATAMMU; PEIlIaTh 3aJauu.

BoeiBoauTth popmyIibl KOOpIUMHAT BEKTOPa Yepe3 KOOPAUHATHI €ro KOHIA ¥ Hayalla, KOOpAUHAT
CepeIHbI OTPe3Ka, UIMHBI BEKTOPA M PACCTOSHUS MEXY IBYMs TOUKaMU; peliaTh 3aJauu.
BeiBOoaUTh ypaBHEHHSI OKPYXHOCTHU M MPSIMON; CTPOUTH OKPY>KHOCTH U TpsIMbIE, 3aJaHHbIE
YPaBHEHUSIMU; PeIIaTh 3aJauH.

Onpenensaty cuHyc, KOCMHYC M TaHreHc yriioB ot 0° mo 180° poka3piBaTb OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO; HCIHOIB30BaTh (OPMYIbl Ui BBIYUCIEHUS KOOPIHHAT
TOYKH; peliaTh 3a/1a4H.

dopmynHpoBaTh U J0Ka3bIBATH TEOPEMY O IIOLIAAU TPEYroJIbHUKA, TEOPEMbl CHUHYCOB U
KOCHHYCOB; pellaTh 3aJauu.

OOBACHATH, UTO TAaKOE Yroll MeXAy BeKTopamu; (GOpMyIUpOBaTh ONpEAeTIeHHE CKaIsIpPHOTO
MIPOU3BE/ICHUS] BEKTOPOB, YCIOBUE MEPHNEHIUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAXKEHUE
CKaJISIpPHOTO MIPOU3BEJEHUS B KOOPAUHATAX U €r0 CBOMCTBA; peniaTh 3a1a4H.

dopmynHpoBaTh  OMpENeNieHne MPaBWIBHOTO MHOTOYTOJbHUKA; (opMynupoBaTh U
JOKa3bIBaTh TEOPEMBbI 00 OKPYKHOCTH, OMMCAHHOW OKOJIO MPAaBHILHOTO MHOTOYIOJIbHUKA, U
OKPY)KHOCTH, BIIUCAHHOW B TMPaBWJIbHBII MHOTOYTOJBHHK; HCIHOIB30BaTh (HOPMYIBI s
BBIYUCJICHUS yria, IUIOMAAM W CTOPOHBI MPaBUIBHOTO MHOTOYTOJIbHHKA U paauyca
BIMCAHHOM B HETO OKPYXHOCTH; BBIBOJAUTH UX U PUMEHSTh IIPU PEIICHUU 3a/1a4.
Hcnonb3oBatk (Gopmynbl ATHMHBI OKPYKHOCTH W JAYTH OKPYXHOCTH, IUIOIIATU Kpyra H
KPYTOBOT'O CEKTOPa; MPUMEHSTh UX IPH PELICHUU 33]1a4.



OOBSCHSTH, YTO TaKOe OTOOpaKCHHE IUIOCKOCTH Ha ce0s; (popMyIupoBaTh OMpPEICICHHE
JABMOKCHUSA IIJIOCKOCTH, AOKa3bIBAaTh TO, YTO OCEBasd U I.[eHTpaJIBHa?I CI/IMMeTpI/II/I SBJIAKOTCA
JIBMOKCHUSIMHM U YTO TIPU JIBUYKCHUHU OTPE30K OTOOpaXKaeTCsi Ha OTPE30K, a TPEYrOJIbHUK — Ha
PaBHBIN €My TPEYrOJIbHUK; peIlaTh 3a1a4H.

OOBSACHHUTB, YTO TAKOE MAPAJUICIBHBIN MEPEHOC M MOBOPOT; JOKA3bIBATh, YTO MapaJICIbHBINA
HepeHoc nu HOBOpOT SABJIIIOTCA ABMKCHUAMU ITJIOCKOCTH, pemaTI) 3a1a4u.

[Tomygar mpejacTaBieHHE O MPOCTCHUIIMX MHOTOIPAHHUKAX, TeJaXx M IOBEPXHOCTSIX B
MPOCTPAHCTBE; WCIIOIB30BaTh (OPMYJIBI JUISI BBIUMCICHHS IUIOIMIANCH TOBEPXHOCTEH H
00BEMOB TEIL

Qémmmimamwwu
IlonuMaTe;:

CYIICCTBO MOHATHA MAaTCMATUUYCCKOI0 JOKA3aTCJIbCTBA,; IPUMEPHLI JOKA3aTCIbCTB,

CYILIECTBO IOHATHS aJTOPUTMA; IIPUMEPEI aITOPUTMOB;

KaK MCIIOJIb3YIOTCSl MaTeMaTudeckue GopMysibl, ypaBHEHUS 1 HEPABEHCTBA; PUMEPHI UX
HpI/IMeHeHI/Ifl JJIA pCHIeHI/ISI MaTeMaTHUYCCKUX U HpaKTI/ILICCKI/IX 3aaad,

KaK MaTeMaTu4YCCKNu onpeneneHHme q)yHKHI/II/I MOFYT OITUCHBIBATH peanLHHe 3aBHCHUMOCTH,
HpI/IBO)]I/ITI) anMepm TaKOT'O OIIMCaHusA,

KaK TOTPeOHOCTH TMPAaKTUKH NPHUBEIM MaTEMaTHYECKyl0 HayKy K HE0OXOIWMOCTH
pacmnpeHHﬂ IIOHATHS YHCJIa,

BEPOSTHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA; IPHUMEPHI
CTaTUCTUYCCKUX 3aKOHOMepHOCTeI/I " BBIBOJOB,

KakuM 00pa3oM T'eOMETpUsl BO3HHUKJIA M3 MPAKTUYCCKUX 3a7ad 3eMJIEMEpHs; IMPUMEPHI
TEOMETPUUECKUX OOBEKTOB M YTBEPKACHHUI O HUX, BAXKHBIX JJIs TIPAKTUKH,

CMBICIT MJCANIN3AIMU, TO3BOJISIIONICH pelarh 3aJadyd  peajbHOW JEHCTBUTEIBLHOCTH
MaTeMaTHYECKUMHU METOIaMH, PUMEPBI OITMOOK, BOSHUKAIOIIHNX MIPH HACATH3AIIH;

YMern:

M0JIb30BaThCS OCHOBHBIMH €AMHUIIAMH JUTMHBI, TUTOLIa 1, 00beMa; BEIpakaTh OoJiee
KPYITHBIE €IMHUIIBI Yepe3 Oosiee MeNKue 1 Hao0opoT;

COCTaBIIATh OYKBEHHBIE BBIPAKCHHS M (POPMYNIBI 1O YCIOBUSM 3ajad; OCYIIECTBISTH B
BBIpOKEHUAX U (OpMyJaxX YHCIOBBIC IIOJCTAHOBKH W BBINOJHATH COOTBETCTBYIOIIUE
BBIYHCIICHUS, OCYIIECTBIATH MOJCTAHOBKY OJHOTO BBIPAXCHHUS B JPYroe; BBIpaXKaTb W3
(bopMyn OHY IEPEMEHHYIO Yepe3 OCTANILHBIC,

pemaTh TeKCTOBBIC 33/1a41 aJlre0OpanyeckuM METOIOM, HHTEPIIPETUPOBATH ITOJTyYECHHBIH
pe3ynbTat, IPOBOAUTH OTOOP PELICHH, HCX0As U3 (GOpMYIUPOBKYU 33/1a4H;

n300pakaTh YMCIa TOYKAMH Ha KOOPJHMHATHOHW MPSMOH;

OTIPENETATh KOOPAHMHATHI TOYKH IUIOCKOCTH, CTPOUTH TOUKH C 33aHHBIMH KOOPJIMHATAMU;
NPOBOJMTH HECIJIOXKHBIC JI0KAa3aTeNIbCTBA, MOJTYy4aTh MPOCTEHIINE CIEICTBUS U3 M3BECTHBIX
WIM paHee TIOJNy4CHHBIX YTBEPXKICHHH, OICHUBATh JIOTUYECKYIO IPABHIJIHOCTD
paccy)KJeHUH, HCHOJb30BAaTh MPHUMEPHl [UI1 WUIIOCTPAMM M KOHTPHPUMEPHI UL
OTIPOBEPKEHUS YTBEPIKICHHIA;

MI0JIb30BAaThCA A3BIKOM T'€OMETPHH ISl ONMCAHUS PEAMETOB OKPY)KAIOILIEr0 MUPa;
pacrio3HaBaTh reoMeTpUYecKue GUrypbl, pa3anyaTh UX B3aUMHOE PacIOJIOKEHUE;
n300pakaTh TreoMeTpudeckue (Urypbl; BBIIOJIHATH YEPTEXKH IO YCIOBUIO 3ajady;
OCYIIECTBIIATH MpeoOpa3oBaHus GUryp;

pacrio3HaBaThb Ha uepTeXax, MOJENAX M B OKpyXKaromeld 0OCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeJa, N300paXkaTh UX;

B IIPOCTEUIIINX CIy4asX CTPOUThH CEUCHHUS U pa3BEPTKU MIPOCTPAHCTBEHHBIX TEI;



MIPOBOJIUTH OTIEpPAIMK HaJl BEKTOPAMH, BEIYUCIIATH JUIMHY U KOOPIUHATHI BEKTOPA, YToJI
MEX]ly BEKTOpaMHU;

BBIUUCIIATH 3HAYCHHSI TEOMETPUYECKUX BEJIMYUH (JUTMH, YIIIOB, IJIOMIACH, 00bEMOB), B TOM
yucne: s yrioB ot 0 go 180° ompenensrs 3HaYeHHUsS TPUTOHOMETPHUECKUX (DYHKIMHA 110
3aJJaHHBIM 3HAYEHHUSM yriIoB. HaXomuTh 3HaU€HHWS TPUTOHOMETPHUYECKUX (YHKUIUH IO
3HAYEHUIO OJHOW W3 HUX, HAXOJIUTh CTOPOHBI, YIJIBl M IJIOMIATN TPEYTOJBHUKOB, JUTHHBI
JOMaHbBIX, JIyI OKPYKHOCTH, IUIOIIAZCH OCHOBHBIX T'€OMETpHUYECKHX Guryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

pemaTh TeOMETPUUYECKHE 3a/1a4d, ONHMPAsiCh Ha W3YYEHHBIE CBOWCTBA (UTYp U OTHOIICHHMA
MEXIy HHMH, TPHUMEHSS  JIOTIOJIHUTEIbHBIE  TMOCTPOEHHs,  alnreOpanveckuii
TPUTOHOMETPHUUYECKHH anmnapaT, uaeu CAMMETPHH;

MIPOBOJIUTH JIOKa3aTeIbHBIE PACCYKICHHS MIPH PEIICHUN 334, UCTIOJIb3Ysl N3BECTHBIE
TEOpEMbI, 00HAPYKHUBasi BO3MOXXHOCTH ISl UX UCTIOJIB30BaHUS;

pemaTh MpoCcTeHIie MTaHNMETPUIECKUE 33/1a49H B TPOCTPAHCTBE;

NCcoap30BATE DKM TCHHEIC 3HAHNA M VMCHHMA B IDAKTHYCCKON JeATEeILHOCTH M
IOBCEIHEBHOM JKH3HHU I

peIIeHNs] HECIIOKHBIX MPAKTHYECKUX PACYETHBIX 3a/1a4, B TOM YHCIIE C HCIOIB30BAHUEM TIPH
HEOO0XOIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KaJbKYJISTOPA, KOMITBIOTEPA,

YCTHOM NMPUKHUIKH U OLEHKH Pe3yIbTaTa BEIYMCICHHIA; IPOBEPKH PE3YIIbTAaTa BEIYUCIICHUS C
WCTIOJIb30BAHNEM PA3IMYHBIX TPHEMOB;

WHTEPIPETAIINH PE3YJIbTATOB PEIICHHS 3324 C YI€TOM OTPaHUYCHUH, CBA3aHHBIX C
peaTbHBIMU CBOMCTBAMH PACCMaTPUBAEMBIX ITPOIIECCOB U SIBIICHUN;

BBINOJTHEHUST PacyeToB 1O (hopMysiaM, COCTABICHHS (OPMYJ, BBIPAYKAIOUINX 3aBHCHUMOCTH
MEXKIYy peaJbHBIMH BEIMYMHAMH; HAXOXKICHHS HYXKHOH (OpMylnsl B CIIPaBOYHBIX
Marepuanax;

MOJICTTUPOBAHMS MPAKTHUECKUX CUTYalni M UCCIEI0BAaHUN TIOCTPOCHHBIX MOJIENICH €
UCTIOJIb30BAHUEM amIapara anreOpsr;

ONMCAHUS 3aBUCHMOCTEH MEXAy (U3MYECKUMH BEIMYMHAMU COOTBETCTBYIOIIMMU
(bopMynaMy IpU MCCIICAOBAHNYT HECIIOKHBIX MMPAKTHYECKUX CUTYALHii;

BBICTPAaUBaHMUs apTyMEHTAIMH NP JI0Ka3aTeNbCTBE (B (hOpME MOHOJIOTA U JIUAJIOTA);
pacno3HaBaHHUsA JIOTUYECKH HEKOPPEKTHBIX PACCY)KICHUH; 3allUCH MaTeMaTH4eCKUX
YTBEPXKJICHHUH, I0KAa3aTEIIbCTB;

peLIeHNs MPAaKTUYECKUX 33/1a4 B TIOBCETHEBHOM U MPO(HECCHOHATBHOM ESTEIBHOCTH C
UCIIOJIb30BAHUEM JCHCTBHH C YNCIIAMH, JUTHH, IUIOIIA/ICH, 00bEMOB;

OTIMCAHUS peajIbHBIX CUTYalUi Ha S3bIKE TE€OMETPHH;

pacyeToB, BKIIOYAIONINX MPOCTEHIINE TPUTOHOMETPUYECKUE POPMYIIBI;

pELIeHUs] TEOMETPHYECKUX 33124 C HCIIOJIb30BaHHEM TPHUTOHOMETPHU

peLIeHNUs MPAaKTUYECKUX 33/1a4, CBSI3aHHBIX C HAX0XKICHUEM T'€OMETPUYECKIX BETHYHH
(Mcnop3yst Mpu HEOOXOAUMOCTH CHPABOYHUKU M TEXHUYECKUE CPEJICTBA);

MOCTPOEHUH  T€OMETPUUECKUMH WHCTPYMEHTaMM  (JIMHEWKa, YroJbHUK, LUPKYIb,
TPaHCIOPTHUP).



2. Conep:xanue yueonoro npeavera «'eomerpus».

KJia

I'maBa 1. HauanbHble reoMeTpHYecKHe CBeACHUS.

IIpsmas u ortpesok. [IpoBemmBaHue HpsMONM Ha MeCTHOCTH. Jlyd m yron. PaBeHCTBO
reomerpuueckux Quryp. CpaBHEHHE OTpPEe3KOB M YIioB. M3mepeHue oTpe3koB. JlnmmHa oTpeska.
Enununer msmepenus. M3mepurensHble MHCTpYMEHTHI. M3mepenue yrios. IlepneHaukyispHbie
npsimble. CMeXxHbIE U BepTUKaNIbHBIE yIiIbl. [locTpoeHne npsMbIX yrii0B Ha MECTHOCTH.

I'naBa 2. TpeyroabHuku.

Tpeyronbauk. IlepBblil NpU3HAaK pPaBEHCTBA TPEYrOJBHUKOB. llepneHauKkyimssp K IpsMOM.
Mennanbl, OUCCEKTPUCHI U BBICOTHI TpeyrojbHUKa. CBOICTBAa paBHOOEAPEHHOTO TPEYrOJIbHHKA.
Bropoii u Tpetuii mpu3HaK paBeHCTBa TpeyrosbHUKOB. OkpyxHOCTb. IlocTpoeHue nupkynem u
nuHerkou. [IpuMepsl 3a1a4 Ha MOCTPOEHNE.

I'naBa 3. IlapannenbHble npsiMble.

Onpenenenne napauiedbHBIX MNpsAMBIX. [IpU3HakM mapamieabHOCTH  JIBYX  IPSIMBIX.
[IpakTrueckue crocoObl MOCTPOEHUS MapajljieNbHbIX NpsAMbIX. OO akcHoMax reoMeTpuu. Akcuoma
napajuleNIbHbIX TOpsMbIX. TeopeMbl 00 yriax, oOpa3oBaHHBIX [BYMS MapauieIbHBIMU WM
MEPIEeHIUKYISIPHBIMH CTOPOHAMMU.

I'naBa 4. CooTHOLIEHNSI MEXKTY CTOPOHAMM U YIJIAMH TPEyroJbHHKA.

Teopema 0 cymMe yriioB TpeyrojbHHUKa. OCTpPOYrOJbHBIN, IPSIMOYTOJIBHBIN U TYIOYIOJIBHBIN
TPEYroJbHUKH. TeopemMa O COOTHOLIEHUSAX MEXAY CTOPOHAaMH H yIJaMH TPEYroJbHHUKA.
HepaBenctBo tpeyrosibHuka. HexkoTopbie CBOMCTBA MPSAMOYTOJIBHBIX TPEYroiabHHUKOB. [Ipu3Haku
paBEHCTBA MPSIMOYIOJIBHBIX TPEYrOJIbHUKOB. *YTOJIKOBBIN OTpaXkaresb. PaccTosiHMe OT TOUKH J10
npsmoi. PaccrosiHMe MexDy NapajlielIbHBIMU HPSAMBIMHA. [IoCTpoeHME TpEeyrojbHUKA IO TPEM
JJIEMEHTaM.

8 Kjacc

I'naBa 5. UeThIpexyrojbHUKH.

MHoroyronpHuK. Bbimykiiblii  MHOroyrojibHuK. UYersipexyroibHuk. [lapanmnenorpamm.
[Ipusnaku mapamienorpamma. Tpamenus. IlpsmoyronsHuk. Pom0 wu  kBaapar. OceBas wu
LIEHTpaJIbHasi CHMMETPHUSL.

T'nasa 6. Ilinomane.

[Tonste miomanu MHOroyronbHuka. *Ilnomane kBaapata. Ilmomags HPSMOYroJibHUKA.
[Tnomanp mapamnenorpamma. [Tnomans tpeyronsuuka. [Inomane tpanemuu. Teopema I[udaropa.
Teopema, o6paTtHas Teopeme [Tudaropa. @opmyna ['epona.

I'nasa 7. Ilono0HbIe TPEYTr0JIbHUKH.

[IponopumoHanbupie  oTpe3ku. OmpeneneHue NOJOOHBIX TpPeyrojlbHUKOB. OTHOIIEHUE
wionaaed MoJoOHBIX TpeyroJibHUKOB. [lpu3Haku mnomobus TpeyronbHUKOB. CpemHss JIUHUS
TpeyroibHUKa. [IponopuuoHanbHble OTPE3KHM B MPSAMOYrOJIBHOM TpeyrojbHuke. I[lpakruueckue
MPUJIOKEHUST To00UsT TpeyroabHUKoB. O momobun mpousBOJbHBIX ¢Guryp. CHHYC, KOCHUHYC H
TAHIE€HC OCTPOro yrila MpsIMOYIOJIBHOTO TPEYTrOJbHHUKA. 3HAYEHHUs CHHYCa, KOCHHYCa M TAaHI€HCa
30°, 45° u 60°.

I'maBa 8. Okpy:kHocTh. KacaTenbHas K OKPY/KHOCTH.

B3aumHoe pacnonoxenue npsMoi M okpyxkHocTu. KacarenbHas K OKpykHOCTU. ['pagycHas
Mepa Jyrd OKpPYKHOCTU. Teopema O BIHCAaHHOM yriae. YeTblpe 3aMeyaTelabHblE TOYKU
TpeyroiapbHuka. (CBoiicTBO OuccekTpuchl yria. CBOUCTBO CEpeIUHHOTO MEPHEHIUKYIspa K
oTpe3ky. Teopema o mepecedeHnr BBICOT TPEYyroJibHUKa). BriucanHast 1 omucaHHast OKPY>KHOCTH.

9 KJjace



I'naa 9. Bekropbl.

IlonsTe Bekropa. PaBeHCTBO BekTopoB. OTKIAAbIBAHUE BEKTOpA OT JaHHOM Touku. Cymma
JIBYX BEKTOPOB. 3aKOHBI CIIO)KE€HHUs BEKTOpoB. IIpaBuno mapamienorpamma. Cymma HECKOJIBKHX
BEKTOPOB. BpluMTaHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. lIpuMmeHeHue BEKTOpPOB K
peuienuto 3a1a4. CpeaHss JIMHNAS Tpalelyy.

I'nasa 10. Meroa koopauHar.

Pa3noxxenue BekTopa o JByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CBS3b
MEXAYy KOOpJIMHAaTaMH BEKTOpa M KOOpJMHATaM{ €ro Havajga M KoHua. [Ipocreimue 3amaun B
KOOpAMHATAaX. YPAaBHEHUE JIMHUM HA INIOCKOCTH. YPAaBHEHHUE OKPYKHOCTH M IpsMOH. B3ammHoe
PacCIIOJIOKEHUE JIBYX OKPYKHOCTEH.

I'nmaBa 11. CooTHOILIEHHS MKy CTOPOHAMH M YIJIaMM TpeyroibHuka. CkajnsipHoe
Npou3Be/ieHNe BEeKTOPOB.

CuHyc, KOCHHYC, TaHI'€HC U KOTaHTreHC yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
®opmynsl npuBeneHus. TeopeMa o MIOLMAAN TPeyroJbHUKOB. COOTHOLIEHNE MEXIY CTOPOHAMU U
yriaamMu TpeyroibHuKa. M3mepurenbHple paboTel. Yron Mexay BekTopamu. CkanspHoe
Ipou3BeieHne BeKTopoB. CkajisgpHOe MpousBeAeHHEe B KoopaunHatax. CBOHCTBa CKaJsipHOTO
MIPOU3BEAECHUS BEKTOPOB.

I'naBa 12. /linHa OKPYKHOCTH U IUIOIIAAb KpYra.

[IpaBunbHbBIE ~ MHOTOYrOJBHUKH.  OKpY)KHOCTb,  ONHCaHHas  OKOJIO  IPaBHJIBHOTO
MHOTOYroJibHUKa. OKpYXHOCTb, BIHMCaHHas B NPABWIbHBIM MHOTrOyroJbHUK. DopMynbl Ams
BBIYMCIEHUS IUJIOUIaJAM TPAaBUIBHOTO MHOTOYTOJbHHKA, €ro0 CTOPOHBI U pajanyca BIHMCAHHOM
okpyxHocTu. [locTpoeHHe MpaBUIIBHBIX MHOTOYTOJBHUKOB. J[JIMHA OKPYXKHOCTH M IJIOLIAb
kpyra. [I;momans KpyroBoro cexropa.

I'nasa 13. /IBuskenus.
OtobOpaxxenue miockocT Ha ceOs1. [Tonsitue nuxenus. [lapamenbHbIil MepeHoC U TOBOPOT
I'naBa 14. HayajbHble cBeleHUS U3 CTepPeOMEeTPHH.

[Ipeamert crepeomerpuu. Maororpannuku. [Ipusma. [apannenenunen. O6bem Tena.
CaolicTBa IpsAAMOYroJbHOTO napaienenunena. [lupamuna.

Tena v MOBEpXHOCTH BpaLICHUS.

IToBTOpEHHE.
Ilepedyennb 00513aTeJILHBIX KOHTPOJIbHBIX Pa00T
7 xjacc
Kontponsnas pabora Ne 1 no teme «Hauanbable noustus reoMmerpun. CMeXHbIE U BEpTUKAIbHbIE
YTIBD).

KonTpomsnas pa6ora Ne 2 no teme «TpeyroibHUK.

KonTponsnas padora Ne 3 no teme «llapannensabie mpsiMbiey.

Kontponsnas padora Ne 4 no teme «COOTHOIIEHUE MEKy CTOPOHAMH U YIIIAMU TPEYTOJIbHUKAY.
Kontponsnas padora Ne 5 o teme «lIpaMOyronbHbII TPEYrOJIbHUK.

8 KJacc
KonTtponpHast padota Ne 1 o teme «HeTbIpEXYTONBHUKI.
KonTtponpHas padota Ne 2 o teme «Ilimomaan MHOTOyroJIbHUKOBY.
KonTtponsHas padota Ne 3 o teme «IIpu3Haku moo0dust TpeyroabHUKOBY.
KonTtponsHas padota Ne 4 o teme «IIpumeHenune Teopuu no1o0usi TpeyroabHUKOB. COOTHOIIEHHUS
MEXAY CTOPOHAMHU U YTJIaMU IPSMOYTOJIBHOTO TPEYTOJIbHUKAY.
KonTtponsHast padota Ne 5 o reme «OKpy>KHOCTB.

9 xiacc
KonTponsnas pabora Ne 1 mo reme «Bektopbl. MeTo1 KOOpauHaT.



KonTtponsnas padota Ne 2 o reme «COOTHOIIEHHE MEX/Ty CTOPOHAMH U YIJIAMHU TPEYroJbHHUKA.
CkansipHO€ ITPOU3BEIECHUE BEKTOPOBY.

KonTtpomnsnas padora Ne 3 mo Teme « MHOTOYroJIbHUKH. [[[TMHA OKPY)KHOCTH | IUIOMIAAb KPYTay.
KonTpomnsnas padora Ne 4 o teme «/{BrkeHus .

Hrorosas koHTposibHas padoTa Ne 5 3a Kypc reOMeTpUHM OCHOBHOM ILIKOJIBI.



3. TemaTn4eckoe INIAaHUPOBaHHUE

7 kjaacce

Conep:kanue MaTepuaJia

KoJa-Bo yacoB

I'nmaBa 1. HayanbHble reoMeTpU4eCcKUE CBEICHUS. 10
I'naBa 2. TpeyroiabHUKH. 17
I'naa 3. [lapaienbHble psMbIE. 13
I'naBa 4. CooTHOIIEHUSI MEXAY CTOPOHAMHU U YTJIaMU TPEYroJIbHHKA. 18
KoHnTposabsHble paboThI 5
O06001eHne 1 TOBTOPEHNE 5
Pesepn 2
Bcero 68

8 kiacc

Conep:xxanue MmaTepuaJjia

KoJj-Bo uacoB

I'maBa 5. YeTbIpeXyroiabHUKH. 14
['nasa 6. [Tnomame. 13
I'maBa 7. [logoOHBIE TPEYTrOTHHUKH. 19
I'maBa 8. OxpyxHOCTh. KacaTenbpHas K OKpYXKHOCTH 16
KonTtponbHabIe paboThI 5
O06o01eHre 1 MOBTOPEHHE 4
Pezepr 2
Bcero 68

9 kiacce

Conep:xanue MmaTepuaJjia

Kos-Bo yacos

I'maBa 9. BekTopsl. 8
I'maBa 10. MeTo1 KOOpIMHAT. 10
I'maBa 11. CoOOTHOIICHUST MEXIY CTOPOHAMH M YIIIAMHU TPEYrOJIbHHKA. 12
CkassipHO€ MTPOU3BEICHUE BEKTOPOB.

I'mara 12. JInuHa OKPY)KHOCTH | TUIOIIAH KPyTa. 11
I'masa 13. JIBmxeHus. 8
I'naBa 14. HauanbHbIe CBEJCHUS U3 CTEPCOMETPHH. 7
KoHTposbsHbIe paboThHI 5
O60011eHne 1 TOBTOPEHHE 12
Bcero 68
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