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VY4eOubi mnpeaver «MaremMaTtuka» ~— BXOOUT B TNPEAMETHYIO  00JacThb
«Marematuka u wuH(popmaTtuka». OH CHOCOOCTBYET pa3BUTHIO BBIYMCIUTEIBHOU
KyJIbTYpbl W JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BATHCS
QIrOpUTMaMH, a TaKXKE NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX B
MOBCEAHEBHOM ku3HU 00yuarouuxcs ¢ 3I1P. YueOHbIil mpeaMeT pa3BUBAET MBIILICHUE,
MPOCTPAaHCTBEHHOE  BOOOpakeHHWe, (YHKUMOHAIbHYIO  TIPAMOTHOCTb,  YMEHHS
BOCHIPUHUMATh WU KPUTHYECKU aHAIU3UPOBATh HHPOPMALIMIO, MPEACTABICHHYIO B
pa3IUYHbIX popMax.

OO0yuenue matemaTuke Aa€T BO3MOXHOCThH pa3BuBaTh y oOydvaromuxcs ¢ 3IIP
TOYHYIO, DPALMOHAJIBHYI0 W WH(GOPMATHUBHYIO peYb, yMEHHE OTOMpaTh Haubosee
HNOJXOJSIIME SI3bIKOBbIE, CMMBOJHMYECKUE, TrpadUyecKue CpeCcTBa AJid BbIPaKECHUS
CYKJICHHI ¥ HarJIAIHOTO UX IPEACTABIEHUS.

Heo0xonuMbIM KOMIOHEHTOM OOIIEe KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABIgeTCs  o0llee 3HAKOMCTBO C  METOJAaMU  TO3HAHMS  JACHCTBUTENIBHOCTH,
IPEACTABIEHUE O NMPEIMETE U METOAAX MAaTEMAaTUKH, UX OTIUYUN OT METOJOB APYIHUX
€CTECTBEHHBIX U TYMAaHUTApPHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUSI MaTEMaTUKU TS
pelIeHus] Hay4YyHbIX W TMPUKIAAHBIX 3anad. Takum 00pa3oM, MaTeMaTU4YecKoe
o0pa3oBaHME BHOCUT CBOM BKJIaJ B OpMHUpPOBaHHE OOLIEH KYJIbTYphl YEIOBEKA.

N3yyenue wmaTemMaTHKd TakKe CIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHUIO
YeJIOBEKa, MOHUMAHUIO KpAacoTbl M M3SIIECTBA MATEMATHYECKUX PaACCYXKIACHUU,
BOCHPUATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UIEU CUMMETPHH.

[Iporpamma oTpaxaeT cojepkaHue oOydeHus mpenMery «Marematuka» c
y4eToM 0COoOBIX 00pa3oBaTeNbHBIX MOTpeOHOcTel oOydaromuxcsa ¢ 3[IP. Osnagenue
y4eOHBIM MpenMeToM «MaTemaThka» NpPeACTaBIAeT ONPENeNEHHYIO CIOKHOCTh JJIS
yuanuxcs ¢ 3[1P. ¥V obyuaromuxcs ¢ 3[IP HaubGonee BbIpakeHbl OTCTAaBAHUS B Pa3BUTHH
CJIOBECHO-JIOTHYECKUX (OpPM MBIIUICHUS,, TOSTOMY aOCTpaKTHbIE W OTBIICYCHHBIC
KaTeropuu HUM TPYIAHOJIOCTYNMHBI. B TOXe Bpems Mpu cCrenuasbHOM OOYYeHUH
oOydaromuecs: MOTYT BBINMOJHATh 3afaHusl MO anroputMy. OHU BOCTIPUMMYHUBHI K
MOMOIIM, MOTYT BBITIOJIHUTH TMEPEHOC HAa aHAJIOTMYHOE 3aJlaHue YCBOEHHOTO criocola
pemeHuss. CHUKEHUE PA3BUTHUS MBICIUTENBHBIX ONEPAUUil M 3aMEIJIEHHOE CTaHOBIICHHE
JIOTUYECKUX AEUCTBUM MNPUBOAAT K HEJOCTATOYHOW OCMBICIEHHOCTH COBEPIIAEMBIX
y4eOHBbIX JedcTBHiA. Y  00ydJaromuxcsi 3aTpyJHEHbl CYETHBIE BBIYHMCICHUS,
MIPOU3BOAMMBIE B YM€. B MMCbMEHHBIX BBIYMCICHUSAX OHU MOTYT IIPONYCKAaTh OJAWH U3
MIPOMEKYTOUHBIX IaroB. [Ipu paboTre ¢ YMCIOBHIMU BBIPAKCHUSIMH, BHIYUCICHUEM UX
3HAYEHUsI MOTYT HE YJIEP’KMBATh NPABUIIBHBIN MOPANOK aeuctsuil. [Ipu ynpouiennu,
npeoOpa3oBaHuu BbIpakeHud yuammecs ¢ 3[IP He Moryr caMocCTOSATENbHO TPHHATH
pELICHUE O MOCJIENOBATEIbHOCTH BBIITOJIHEHUS AEUCTBUUA. KOHKPETHOCTh MBINLUICHUS
OCJIOJKHSIET YCBOCHUS HABBIKA PEIICHUS YPABHEHUM, HEPABEHCTB, CUCTEMbI YPABHEHHUIM.
M MasiogocTynmHo coBepilieHHe 00paTUMBbIX OTepaluii.

Huskuii  ypoBeHb  pa3BUTHS  JIOTHUECKMX  ONEpaluid, HEAOCTAaTOYHAs
O00OOIIEHHOCTh ~ MBINIUICHUST  3aTPYAHSIOT W3ydeHue TeMbl «DyHKIum»: 1pu
onpeseneHny (PyHKITMOHATIBHON 3aBUCUMOCTH, TIPH OMUCAHUU TpadUuecKol CUTYyaIluH,
UCIONb3Yysd T€OMETPUYECKUM, anreOpanueckuid, (yHKIMOHANIBHBIN s3bIku. Hepeako
yyalecss He BUIST Pa3HUIIbI MEXIY 00JIacThiO orpeseneHuss GyHKIUU U 00JaCTbiO
3HAYEHHUM.

Pemiennie 3amau compsikKeHO C TPYAHOCTAMH O(GOpMIICHHS] KPaTKOM 3alucu,
MPOBEJCHUS aHaJIU3a YCIOBUS 3a/aud, BbIACICHUS cyllecTBeHHOro. OOy4arouuecs ¢
3I1P 3aTpynHsitoTcsl clieflaTh YMO3aKIIOUEHHE OT OOIIEro K 4aCTHOMY, HEPEIKO



BBIOMPAIOT  HEPALMOHAJIBHBIE  CHOCOOBI  pPEIIEHUs, HHOIZA  OrPAHMYMBAIOTCS
MaHUIYJSIIHUSAMHA C YACITAMH.

[Ipy wu3ydyeHuMM reomMeTpuyeckoro wmartepuana oOyvaromuecs c¢  3IIP
CTAJKMBAIOTCA C TPYAHOCTBIO N€NaTh JIOTMYECKHE BBIBOJBI, CTPOUTH MOCIEJOBATEIBHBIE
paccyxneHus. HenpouHbple 3HAHMS OCHOBHBIX TEOPEM TE€OMETPUM MPUBOIUT K
OolIMOKaM B pEIIEHUH TeoMeTpuyeckux 3anad. OOydaromuecs MOTyT IOJIMEHUTb
dopMyiy, HEpaBUIbHO MPUMEHUTh TeopeMy. K cepbe3HbIM OmuOKaM B pelIeHHH 3a7ay
IPUBOJAT HEJOCTATOYHO PA3BUTHIE MPOCTPAHCTBEHHBIE MpEACTaBICHUs. M CII0XKHO
BBINIOJIHUTh YEPTEXK K YCIOBUIO, B NMHUCbMEHHBIX pabOTax, OHU HE MOTYT MPHUBECTHU
00BSICHEHHE K YEPTEXKY.

ToyHOCTH 3aIOMHUHAHUS U BOCIIPOU3BEEHUSI Y4eOHOro MaTepuana CHUKEHBI 1O
OpuyMHe CcJab0CTH MHECTUYECKOW JEeATEIbHOCTH, CYXEHUuss o0bema MaMsTH.
OOyuaromumess ¢ 3IIP TpeOyercsa Oomble BpeMEHM Ha 3aKpeIUICHHE MaTepuala,
aKTyaJu3alus 3HaHUM 10 ONOpe MPU BOCIPOU3BEAECHUU.

Jlist ipeo1osieHns TPYAHOCTEN B U3yUYEHUH y4yeOHOro npeameTa «MaTtemaThka
HeoOxoaMMa — ajanrauus oObeMa M Xapakrepa ydeOHOro  Marepuanga K
No3HaBaTEIbHBIM BO3MOKHOCTAM yuamuxcs ¢ 3I[IP. Cnexgyer yueOHbIN Marepuan
NPENOJHOCUTh HEOOJBIIMMH TOPLUUIMH, YCIOXHSAS €ro IMOCTENEHHO, HW3BICKUBAThH
crocoObl  aianTalMv  TPYAHBIX  3aJaHUi, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTENBHBIE; UCKIIIOYATh OTAEJIbHBIE TPYAHBIE 10KA3aTEIbCTBA; TEOPETUUECKUI
Marepuajg pPEeKOMEHIYETCS Hu3y4yaTb B IIPOLIECCE NPAKTUYECKOW MEATEIBHOCTH 10
pemennto 3aga4. OpraHnyeckoe eIMHCTBO MTPAaKTUYECKON U YMCTBEHHOM IE€ATEIbHOCTH
yyaluxcsi Ha YpoKaX MaTeMaTHKH CIOCOOCTBYIOT NPOYHOMY M CO3HATEIBHOMY
YCBOEHUIO Oa3UCHBIX MATEMaTUYECKUX 3HAHUN U YMEHUH.

Henau u 3ana4u udyvyenus yueOHoro npeamera «MareMaTuka

[TpuopuTeTHBIME yeramu 0OOyYeHHUS] MaTeMaTUKE B 5—9 Kitaccax SBIISIOTCS:
dbopMUpOBaHUE IEHTPAJIbHBIX MATEMAaTHYECKUX TMOHATUNA (YHUCIO, BEIUYHHA,
reomeTpudeckas (Qurypa, rnepeMeHHas, BEpPOSTHOCTb, (PYHKIHs), 00ECIECUMBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MATEMATHYECKOTO 00pa30oBaHMUs 00 YyYarOIIHXCS
¢ 3I1P;
noaBenenne oOydaromuxcsi ¢ 3[IP Ha mocTymHOM Uisi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKH U OKPY’KAIOIIETO MUPa, MOHUMAaHUE MAaTEeMAaTUKH KaK YacTH
oO011e# KyJIbTYphl YEJIIOBEUECTBA;
pa3BUTHE WHTEIUIEKTYATbHBIX U TBOPYECKUX CIOcoOHOCTel oOydwaromuxcs ¢ 3IIP,
MO3HABATEIIFHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHUYHOCTH MBIIUICHHUS,
WHTEpECca K U3YUCHUIO MAaTEMATUKH;
dbopmupoBanue  GYHKIMOHATHPHOM  MaTeMaTUYECKOW  TPAaMOTHOCTH:  YMEHUS
pacrmo3HaBaTh MPOSBICHHUS MATEMaTHYECKUX MOHSITHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEANbHBIX KU3HCHHBIX CUTYalMSIX W TPH M3YYCHHH APYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX Ha S3BIKE
MaTeMaTUKH ¥ CO3[laBaTh MaTEeMaTUYECKHE MOJEIN, NPUMEHSITh OCBOCHHBIM
MaTeMaTUYeCKUN ammapaTr I pPelmIeHUs MPAKTUKO-OPUEHTHPOBAHHBIX — 3aj1ad,
WHTEPIPETUPOBATH M OLICHUBATH TIOJYICHHBIE PE3yIbTATHI.

JlocTikeHune 3THX TeNe 00ecTieunBacTCs PEIICHUEM CIICTYIOIINX 3a0ay.
dbopmupoBats y ooyuatomuxcs ¢ 3[1P HaBbIkK yueOHO-TI03HABATEIHLHOMN JAEATCIHHOCTH
TUTAHUPOBAHHUE Pa0OTHI, TOWCK PAIMOHATIBHBIX MyTEH €€ BBIMTOTHEHUS, OCYIIICCTBICHUS
CaMOKOHTPOJIS;



CIOCOOCTBOBaTh  HMHTEIUIEKTYalbHOMY  pa3BUTHIO,  (OPMUPOBATH  KadecTBa,
HEOOXOMMbIE YEJOBEKY JJisi TOJHOLICHHOW JH3HM B COBPEMEHHOM OOUIECTBE,
CBOWMCTBEHHBIE MaTEMAaTUYECKON JEATEIBHOCTU: SCHOCTH M TOYHOCTH MBICIIH,
MHTYHUIIMH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEN;

(GopMHUpOBaTh KJIIOYEBbIE KOMIIETEHUMH Yy4YallUXCsl B pPaMKax MPEAMETHOW 00JIacTH
«MareMaTnka 1 UHPOpPMaTUKAY;

pa3BUBaTh MOHATUIHOE MBILLIEHUS o0ydaromuxcs ¢ 3I1P;

OCYLIECTBIISITh KOPPEKIHUIO TO3HABATENbHBIX IMpoleccoB oOydawomuxcs ¢ 3IIP,
HEOOXOUMBIX JIJISI OCBOCHHS ITPOTPAMMHOT0 MaTepuaia Mo ydeOHOMY MPeIMETY;
peaycMaTpuBaTh BO3MOXKHOCTh KOMIIGHCAIIMM O0pa30BaTENbHBIX JACHUIIMTOB B
OCBOCHUHU TPEIIECTBYIOIIETO MPOrpaMMHOro matepuana y oOyudarommxcs ¢ 3[1P u
HEJIOCTAaTKOB B UX MaTeMaTHYECKOM Pa3BUTHUH,

chopMUpOBaTh YCTOWUMBBINA HHTEPEC YUAITUXCS K IPEIMETY;

BBISIBJIATH U Pa3BUBATh MATEMaTHYECKUE U TBOPUECKUE CITIOCOOHOCTH.

Oco0enHoCTH 0TOOPA M aJANITALIMH Y4€OHOT0 MATEPHUAJIA 110 MATEMATHKE

OO6yuenne yueOHOMY npeamMery «MaTemaTuka» CTPOUTCS Ha CO3JJaHUM ONTUMAJIbHBIX
YCJIOBHH JJIsl YCBOGHHUsI TIporpaMMHOro Marepuaina odydaronumucs ¢ 3I1P. Bombioe
BHUMAaHUE yACNSIETCsS OTOOpPY ydeOHOro maTepuaiia B COOTBETCTBUHM C MPHHITUIIOM
JOCTYITHOCTH TIPU COXpPaHEHUHM OOIIero ©0a30BOr0 ypOBHS, KOTOPBIM OJDKEH IO
collepKaHUI0 M 00beMy OBITh aJanTUpoBaHHBIM i oOydwaroutuxcs ¢ 3[IP B
COOTBETCTBHHU C UX 0COOBIMU 00pa3oBaTeIbHBIMU NOTPeOHOCTAMHU. ClielyeT 00JIeTYUTh
oBlajieHne Mmatepuanom oOyuaromumucs c¢ 3[IP mocpeacTBoM ero JeTaibHOTrO
O0OBSICHEHUS C CUCTEMAaTUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH;

NPUMEHEHUM 3HAHUW, WCHOJIB3Yd MPUEMbl aKTyalu3aluu (BU3yajlbHas omopa,
namMmsTKa).

IIpumepHas mporpamMma MpeaycCMaTpUBAET BHECEHHE HEKOTOPbIX HW3MEHEHUM:
yMEHBIIICHHEe O0beMa TEOPETUYECKUX CBEJICHHUM, BBIHECEHHUE OTACIBHBIX TEM WIIH
IEIBIXPA3/IeJIOB B MAaTEPUAIIBI JUISI 0030PHOTO, 03HAKOMHUTEIIBHOTO U3YUYEHHUS.
I'eomempus

Crnenyer OCHOBHOE€ BHHUMAaHHUE YJIEIUTh NPAKTUUYECKOM HAMpaBIECHHOCTH Kypca,
WCKJIIOUMB W YINPOCTUB HaWOOJIEE CIOXKHBIM JJIsi BOCHPUSATHS TEOPETUUECKUU
Marepuail. Ha ypokax reomMeTpud HEOOXOJUMO MAKCHMAJIbHO HCIIOJIb30BaTh
HaTJIAIHBIE CpeACTBAa OOy4eHHs, OOJbIlle TPOBOAUTH MPAKTHUYECKUX pPabOT C
yYaIuMuUcs, pemarh 3a1adi. CTpOUTh pelIeHUE 3a/1a4 IMPU MOCTOSHHOM OOpaIieHu! K
HarJsIHOCTH — PUCYHKAaM U YepTeKaM.

O3HakOMUTENBHO OaTh TeMbl: «TeopemMbl M JI0Ka3aTeIbCTBO. AKCHOMBI»,
«JlokazaTenbCcTBO  OT  MNPOTUBHOTO», «CyIIECTBOBAHME U  €AUHCTBEHHOCTh
NEePHEHIUKYJIsSIpa K MOpsMoi», «MeToJ reoMeTpudecKkux Mect», «MeToa yaBoeHUs
Mmeauanel», «Teopema Daneca U TeopemMa 0 NPONOPIHUOHATIBHBIX OTpe3Kax», «LIeHTp
Macc TpeyroiabHUKay», «MI3MEHEeHHE TPUTOHOMETPUUYECKUX (PYHKIIMHA IMPHU BO3pACTaHUU
yriay, «@opMyIIbl 11 paIMyCOB BIIMCAHHBIX M OMTMCAHHBIX OKPYKHOCTEH MPaBUIBHBIX
MHOTOYTOJIbHUKOBY, «Y paBHEHHUE MPSIMOi», «JIBrmkeHue», « CBONCTBA JBUKCHUS,
«Teopema O mHpPOU3BEIECHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIMX, TEOpEMa O KBaJpaTe KacaTeJIbHOW».

CnenyeTr yMEHBIIUTh KOJMYECTBO YacOB Ha uM3yueHHe TeM: «CUMMETpUYHbIE (PUTYPHI.
OCHOBHBIE CBOMCTBa OCEBOWM CUMMETPpUN», «LIeHTpanbHasT CUMMETPHUS»,



* «[lapasmensubiii nmepenocy, «lloBopor», «lIpeobpa3oBanne mnogodus. IlogoOue
COOTBETCTBEHHBIX 3J€MEHTOB», «OCHOBHBIE 3aJaud HAa TOCTPOCHHE C MOMOIIBIO
MUPKYJIS ©W JUHEHKW», «/[ekapToBbl KOOpAMHATHI Ha IUIOCKOCTHY», «Pemenue
TpeyroiabHUKOBY, «[logobue Gpuryp».

1. TlnaHupyemMble pe3yJbTAThl 0CBOEHHSI YUeOHOT0 MPeAMeTa reoOMeTpUuH
B /-9 kjaccax.

JIMUHOCTHBLIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «I'eomeTpus»
XapaKTePU3yIOTCS:

1) naTpuoTHYecKOe BOCTIMTAHHUE:

NPOSIBIICHUEM WHTEpeca K MPOIIJIOMY W HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIICHHEM K JOCTHXCEHHUSM POCCUWCKHMX MATEMaTUKOB U POCCHHCKOMN
MaTEMaTUYCCKOW IIIKOJIBI, K HMCIOJB30BAHUIO STUX JOCTHXKCHUN B JPYrUX HayKax H
NPUKIAIHBIX cepax;

2) rpaKJIaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S3aHHOCTEH I'paKJaHWHA W PealM3alliu €ro Ipas,
NPEJICTaBJICHUEM O MAaTEeMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYD,
SBJICHUW, TIPOLIENYyp TpakIaHCKOro oOmiecTBa (Hampumep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXKICHHIO ATHYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JOCTH)KEHUH HayKd, OCO3HAHHMEM BAXKHOCTU MOPATbHO-3TUYECKUX
NPUHIIMIIOB B I€ITEILHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOW Ha aKTUBHOE YYacTHE B PEUICHWH MPAKTHUECKHX 3a7ay MaTeMaTH4YeCKOi
HAIPAaBJICHHOCTH, OCO3HAaHMEM BAXKHOCTH MAaTeMaTHU4ecKoro oOpa3oBaHHUS  Ha
MPOTSHKCHUHU BCEH KU3HM JIJIS1 YCTICIITHOM MPo(eCCHOHAIBHOM IEITSIIPHOCTH U Pa3BUTHEM
HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM M TOCTPOCHUEM WHANBUAYaTbHON
TPaeKTOpUH OOpa30BaHUs W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCITUTAHHUE:

CIIOCOOHOCTHIO K IMOIIMOHATILHOMY U CTETUYECKOMY BOCTIPUSTHIO MATEMATHYECKUX
OOBEKTOB, 3a/Jad, pEIICHUN, paCCYKIECHUN, YMEHHUI0 BHJAETh MAaTeMAaTHUYECKUE
3aKOHOMEPHOCTH B MICKYCCTBE;

5) HeHHOCTH HAYYHOT O TO3HAHMS

OpHEHTAIMEN B JIEATETLHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKa, MPUPOJIBI U 0011eCTBa, TOHUMAHUEM
MaTeMaTUYeCKON HayKH Kak c(hepbl 4eIoBeUECKON NeITebHOCTH, ITANOB €€ pa3BUTHS U
3HAYMUMOCTH IS Pa3BUTUS [HBWIN3AIMU, OBIAJICHUEM S3BIKOM MAaTEMaTUKH U
MaTeMaTHIECKON KyJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA, OBJIAJACHUEM MPOCTEHIITUMHU
HABBIKAMH HCCIICIOBATEIILCKON IEATETbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (opMUpOBaHHE KYJAbTYPbl 310POBbSl M
IMOIMOHAJIBLHOI0 0JIAT OOy HsI:



TOTOBHOCTBIO NMPUMEHATh MAaTEMaTUYECKUE 3HAHUSI B MHTEPECaX CBOETO 3/10POBbs,
BEJICHUsI 3J10pOBOro oOpasa Xu3HU (340pOBOE MHUTaHHE, COATaHCUPOBAHHBINA PEKUM
3aHATHM U OTHbBIXa, peryjsipHas (pusndeckas akTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKA
pedaexcuu, Npu3HaAaHUEM CBOETO IPaBa Ha OLIMOKY U TaKOro K€ MpaBa JIPyroro 4YeiaoBeKa;

7) 3KOJIOrM4ecKoe BOCIUTAHHE!

OpUEHTalMell Ha MPUMEHEHUE MAaTeMAaTHYeCKMX 3HAHUU [Jis pelieHus 3a7ad B
00JIaCTH COXPAaHHOCTH OKPY’KAIOIIEW Cpelbl, TUIaHUPOBAHUS TMOCTYNKOB M OLIEHKHU HUX
BO3MOJKHBIX MOCJIEJCTBUI JUIA OKpY’Karomeil cpeapl, 0CO3HAHUEM TIJI00aNbHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTel UX pEIICHMUS;

8) amanTanus K H3MEHSIIOUIUMCS YCJIOBUSIM COIUATILHOMH H PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JACHCTBUSM B YCJIOBHUSX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEl KOMIIETEHTHOCTH Ye€pe3 MPaKTUUECKYI0 JESITeIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS Yy OPYTUX JIIOJEH, nMpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH HOBBIC 3HAHUA,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEO0OXOIMMOCTHI0 B (DOPMHUPOBAHUU HOBBIX 3HaHUM, B TOM uucie (HOpMyIUPOBATH
Ui, TIOHSTHSI, TUIIOTE3bl 00 O0BEKTAX M SBJICHHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYaIlMI0, BOCHPHUHHUMATh CTPECCOBYIO
CUTYaIlUIO KaK BBI30B, TPEOYIOUIUN KOHTPMEP, KOPPEKTUPOBATh TPUHUMAEMBIE PEIICHUS
U JIeiicTBUsI, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TIOCIECTBUA, (HOPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/ibHbIE YHUBepPCAJbHbIE YUueOHbIe 1eificTBUSs

ba3oBble Jioruyeckue JeHCTBUA:

e BBIIBISATh U XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKM MaTEMaTHUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXIy TMOHATUAMH, (QOPMYIHPOBATH
OTIpeJIeIICHHs TIOHITHH, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK Kiaccudukaiuu,
OCHOBaHHUS 7151 0000IIIEHUS U CPaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

e BOCIPUHUMATh, POPMYIHPOBATH U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIIHHBIC
U OTpHUIIATENIbHBIC, EAUHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

e BBIIBISATh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MNPOTHUBOPEYUS B
dakTax, JaHHBIX, HAOMIOACHUSAX W YTBEPKICHUSX, TMpEAJiaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUYN;

e JleNlaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHYKTUBHBIX YMO3AKIIOUEHUM, YMO3AKIIOUEHUI IO aHAJIOTUH;

e pa30upaTh JOKA3aTEeIhCTBA MATEMATHYECKUX YTBEPKICHUN (TMpSAMBIE H OT
MPOTHUBHOI0), MPOBOJUTH  CAMOCTOSITEJIbHO  HECIIOXKHBIE  JTOKAa3aTeIbCTBa
MareMaTu4yeckux (hakToB, BBICTPAUBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOHUpATH CIOCOO pelieHus: yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BbBIOMpPaTh HauOoOJee TMOAXOMSIIIMIA C Y4ETOM CaMOCTOSITENHHO
BBIJICJICHHBIX KPUTEPUEB).



Ba3oBble nccienoBarejabCcKue AeHCTBHA .

WCIIONB30BaTh BOIMPOCHI KAaK HCCIIENOBATENIbCKH WHCTPYMEHT TMO3HAHUS,
(opMynupoBaTh  BONPOCHl,  (UKCUPYIOIIME  MPOTHBOpEYUE,  MHpodiemy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh HCKOMOE W JlaHHOE, (POpMUPOBATH THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINIO, MHEHUE;

IPOBOAUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IJIaHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJBIIOE HUCCIEIOBAHUE O YCTAHOBIIEHHWIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00bEKTa, 3aBUCUMOCTENH 00BHEKTOB MEXKIY COOOii;

CaMOCTOSITeTbHO (OPMYJIUPOBaTh OO0OOIIEHHS W BBIBOJBI MO pe3yjbTaTaMm
OPOBEIEHHOTO  HAOJIONECHMS, HCCIEJOBaHMUS, OLEHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3YJIBTATOB, BBIBOJAOB U 0000IIECHUIA;

OPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoliecca, a TakKe BBIJIBUTaTh
MPEIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undopmanumeii:

BBISBJISITh ~ HEJOCTATOYHOCTh M W30BITOYHOCTH  MHGOpPMALMM,  JIAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUs 3a1a4u;

BbIOMpATh,  aHANU3UPOBATh,  CHUCTEMATU3UPOBATH W  WHTEPHPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUIOB U (POPM MpE/ICTABICHUS;

BbIOMpaTh (popmy mpencTaBieHuss UHPOPMALUU U WUIIOCTPUPOBATH peElIacMble
3aJjauM CXeMaMH, AuarpaMMmaMu, HHOU rpaduKoi U X KOMOWHAIUSAMU;
OLIEHUBATh HAJIEKHOCTh MHPOPMALUH 110 KPUTEPUSIM, MPEITIOKEHHBIM YUUTEIEM
Wwin c(hOPMYyJIUPOBAHHBIM CAMOCTOSATENIBHO.

KomMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe HeCTBUA:

BOCIPUHUMATh U (OPMYIHPOBATH CYXJCHHS B COOTBETCTBHHM C YCIOBUSIMU U
HeJasIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U TNHCHbMEHHBIX TEKCTaX, JlaBaTh IMIOSICHEHHUsI 10 XOAYy pEIIeHHs 3aJaud,
KOMMEHTHPOBATh MOJTYyUYEHHBIN pPe3yJIbTaT;

B Xo0/l€ OOCYXIEHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbl,
npoOJieMbl, pelraeMoil 3ajauyd, BBICKA3bIBATh WJEW, HAIlCJICHHbIE HAa TIOHMCK
pEelIeHUs, COMOCTAaBISATh CBOU CYXKACHUS C CYXKICHHUSIMU JAPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3iNuude W CXOJICTBO TO3MIUH, B KOPPEKTHOU (opme
dbopMynHpoBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

OPEACTAaBIATh PE3YJAbTAaThl PEIICHHS 3aJlauyd, JKCIEPUMEHTa, HCCIEeI0BaHus,
IPOEKTa, CaMOCTOSITENIHHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C Y4E€TOM 3ajad
NIPE3EHTAIIMN U OCOOCHHOCTEN ayAUTOPHH;

NOHUMATh U MCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM M HMHAMBHIYaJbHON pabOThI
IPU PEIICHUHN Y4eOHbIX MAaTEMAaTHUYECKUX 3a/1a4;

OpUHUMATh 1€JIb COBMECTHOM JESTENbHOCTH, IIJIAHUPOBATh OPraHU3AIMIO
COBMECTHOU palOThl, pacmnpeneisiTb BUALI pabOT, JAOTOBApUBATHCS, OOCYKIATh
MPOIEeCC M Pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOJBKUX JIIOJICH;
y4acTBOBaTh B TpyNMHoOBBIX (opmax padOThl (00CYKIeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOJIHATH CBOIO YacTh PAOOTHI M KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH WieHAMU KOMaH/ Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJIaaa



B OO MOPOAYKT MO KpUTEpHUsiM, CcHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICICTBUA.

PeryiasiTuBHbIC YHUBEpCAJIbHbIE YU4eOHBIC el CTBHA

Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBIISATh IUIaH, aITOPUTM pelleHus 3aj1adu (WU ero 4acTh),
BBIOMpATh CIOCOO pelieHHs] ¢ y4€TOM HMMEIOIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BapUAHTHI PEIICHUU C
y4€TOM HOBOM MH(pOPMAIIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIN HHTEJJIEKT:

BJIAJIETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA Ipoliecca U pe3ysbTara
penieHns MaTeEMaTUYECKON 3aa4H;
OpEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PELICHUM 3a/Ja4H,
BHOCUTh KOPPEKTUBBI B [EATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB,
HaWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa MAEATEIbHOCTA IIOCTABJICHHOW LEIH U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHUS UM HEJOCTHXKEHUS 11e7T1, HAaXOAUTh
OLIMOKY, 1aBaTh OLEHKY NMPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATDBI

K xoHIy o0yuenus B 7 Kiaacce 00y4aronIUics MOTYYUT CIEIYIOUIUE TPEIMETHbBIE
PE3YIBTATHI:

Pacnio3HaBaTh HM3yudeHHBIE T€OMETpUYECKHE (DUTYpBI, ONPENEsTh X B3aUMHOE
pacIoyioKeHHe, U300pakaTh TeOMETPUUYECKUE (DUTYPHI, BBIIOIHITH YEPTEXKH I10
YCIIOBHIO 3a/1aud. I3MepsTh JIMHEHBIE U YIJIOBBIE BEJIMUUHBL. PemaTe 3a1aun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

Henatb rpyOyIo OIEHKY JTUHEHHBIX M YIJIOBBIX BEJIMYHH MPEIMETOB B PEabHOMN
KU3HU, Pa3MEpPOB MPHUPOAHBIX 00BEKTOB. PasnuuaTe pazMepsl 3TUX OOBEKTOB IO
MOPSAKY BEJIUYUHBL.

CtpouTh 4epTeKH K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCs MpU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh NPU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a4a4.

[IpoBOIUTE JIOTMYECKUE PACCYXKICHUS C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsd NpU3HAKAMHU  PABEHCTBA MPSIMOYTOJBHBIX  TPEYTOJBbHUKOB,
CBOWCTBOM  MEIMaHbl, TMPOBEAEHHOW K THUIOTEHY3€  HOPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKUX 3a7a4.

OnpenensiTe napauieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢
HUMU ceKymas. OnpenensaTs napauieIbHOCTh MPSMBIX C MOMOIIBK) PAaBEHCTBA
pPacCTOSIHUN OT TOYEK OAHOM MPSAMOM A0 TOYEK APYrOM MPSAMOM.

Pemate 3aaun Ha kieTdaTtoit Oymare.

[IpoBOANTH BHIYUCIEHUS U HAXOJUTh YUCIOBbIE U OYKBEHHbIC 3HAUEHUS YIJIOB B
F€OMETPUUYECKUX 33J]a4axX ¢ HCIOJIBb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U



MHOT'OYTOJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX MpPHU TEPECEUCHUU ABYX
MapaJyIeTbHBIX NPSMBIX CEKYIIEeH. Pemare npakTuueckrue 3aauu Ha HAXO0XKICHUE
YTJIOB.

Brnanetp mOHATMEM T'E€OMETPUUECKOTO MeECTa TOYEK. YMETh ONPEIeATh
OUCCEKTPUCY yTJIa U CePEMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK T€OMETPUYECKUE
MecTa TOYEK.

DopMynUPOBaATh OMNPEACICHHUSI OKPYKHOCTH M Kpyra, XOpAbl W JAuUaMeTpa
OKPYKHOCTH, TIOJIb30BATHCS UX CBOMCTBAMHU. Y METh IIPUMEHSATH 3TH CBOMCTBA IPHU
pElIEeHUY 3a7ay.

Binanetp mNOHATMEM ONHMCAaHHOW OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonbp3oBaTthes (akTamMu O TOM, YTO OUCCEKTPHUCHI YIIOB
TPEyroJibHUKa MEPECEKAlOTCd B OJHOM TOUKE, MU O TOM, YTO CEpPEIMHHBIE
NEPIECHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.
Brnanete moHsiTHEM KacaTEIbHOW K OKPYXKHOCTH, IOJIb30BATHCA TEOPEMOU O
NEPIEeHANKYIIPHOCTH KacaTeIbHOW U pajinyca, MPOBEAEHHOTO K TOUKE KacaHu4.
[Tonb30BaThCs MPOCTEUIIMMHU TE€OMETPUUECKUMHU HEPABEHCTBAMM, MOHUMATh MX
MPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE MOCTPOCHUS C MOMONIBIO IUPKYJId U
JTIAHEWKH.

K xoHIy o0yuenus B 8 kiaacce 00y4aroniuiics MoxyduT CeIyIONUe MpeIMETHbIE
pe3yJIbTaThI:

PacniozHaBaTh OCHOBHBIE BUJIbI YETBIPEXYTOJIBHUKOB, UX JIEMEHTHI, [10JIb30BATHCS
UX CBOWCTBAMM IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUKHU IEPECEUCHUSI MEIMAH TPEYroJIbHUKA (LIEHTPA Macc) B
pELICHUH 3a1ay.

Bianetp moHsTMEM CpeaHEW JMHUU TPEYTOJbHUKA W TpallelUy, NPUMEHSITh UX
CBOMCTBA MPH PEUICHUH reoMeTpruueckuXx 3anad. [lons3oBarecs Teopemon daneca
U TEOPEMOM O IMPONOPUUOHAIBHBIX OTPE3KaX, NPUMEHATh WX IS PEIICHUs
IIPAKTUYECKUX 3a/1a4.

[TpumensaTs TpU3HAKK TOA00US TPEYTrOIBHUKOB B PEIICHUH T€OMETPHUECKHX
3a7a4.

[Tonb3oBaTecst  Teopemoit I[ludaropa nmns pemieHUs TEOMETPUUYECKUX H
npakThuueckux 3anad. CTpOUTh MaTeMAaTHYECKYI0 MOJENb B MPAKTUYECKUX
3a7]a4ax, CaMOCTOSITENIBHO JIEJIATh YEPTEK U HAXOAUTH COOTBETCTBYIOLIME JIJIMHBI.
BraneTs noHATHAME CHHYCA, KOCHHYCA Y TAHT'€HCA OCTPOTO yTila MPSMOYTOJIBHOIO
TpeyrojibHuKa. [loab30BaThCAd 3TUMHM MOHATHUSAMM JJIsl PEUICHUS NPAKTUYECKUX
3a7a4.

Beraucnars (pasnuyHbIME CTIOCOO0AMH) TUIOMIAAbh TPEYTrOJAbHUKA W TUIOMIATN
MHOTOYTOJIbHBIX ~ Quryp (MmOJb3ysCh, TA€ HEOOXOJUMO, KaIbKYJISTOPOM).
[IprMeHATh TONyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4aX.

BiianeTp NOHATHUAMYU BOMCAHHOTO Y LEHTPAIBHOTO YIJjla, UCIOJIb30BATh TEOPEMBI O
BIMCAHHBIX yIJaxX, yriax Mexay XopJamH (CEeKyIIMMH) U YIiie MEXIYy KacaTelbHOU
Y XOPJIOW MPH PEIIEHUHA T€OMETPUYECKUX 3a7a4.



o Brazerp INOHATHEM OINMCAHHOIO YETHIPEXYTOJbHUKA, IIPUMEHATH CBOWCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA IPY PEUICHUN 3a4a4.

o [lprMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIEIIN
JUISL 3a]lad PEAJbHOW JKW3HU M IIPOBOJUTH COOTBETCTBYIOIIHE BBIYWCICHHUS C
NPUMEHEHUEM TOJ00MS W TPUTOHOMETPUHU (MOJB3YACh, TI/I€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

o K konmy o0yuenus B 9 kiaacce 00y4yarouuiics MoxyyuT CleIyIOUuUe MpeMETHbIE
PE3yIbTaTHI:

e 3HaTh TPUTOHOMETpUYECKHE (PYHKLUUU OCTPBIX YIJIOB, HAXOJIUTh C UX IMOMOIIBIO
pa3InYHbIE AJIEMEHTHI IPSAMOYTOJILHOTO TPEYTOJIbHUKA («pemienune
MPSAMOYTOJIBHBIX TPEYTONbHUKOBY»). HaxoauTh (Cc MOMOIIBIO KaNbKYJATOpa) JJIMHBI
U YIJIBI JJ1S1 HETaOJIUYHbBIX 3HAYCHUH.

o [lonb3oBaTbes ¢opMynamMu MPUBEICHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUIsl HAXOXKJIEHHUSI COOTHOLIEHWA MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

e Hcnonb30BaThb TEOPEMBI CMHYCOB M KOCHHYCOB JJISI HAXOXKICHHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («PEUIEHWE TPEYrOJAbHUKOBY»), MPUMEHATh HX MpPH
pEUIEHNN TeOMETPUYECKUX 3a/1au.

e Brnaners moustusmMu mnpeoOpa3zoBaHHs MOAOOHUS, COOTBETCTBEHHBIX JIIEMEHTOB
noio6HbIx (uryp. Ilomp3oBaThecsi cBOWCTBaAMU MOAOOMS TPOU3BOJBHBIX (UTYP,
YMETh BBIYUCIATH JJIMHBI M HAXOAUTh YIJIbl y MOAOOHBIX ¢uryp. [IpumeHsats
CBOMCTBa MOAO0OMA B MPAKTUYECKUX 3a7avyax. YMETh MPUBOJIUTH TPUMEPHI
NOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

o Ilosb30BaTbCcsl TEOpEMaMu O IPOU3BEICHUU OTPE3KOB XOpH, O MNPOU3BEIACHUU
OTPE3KOB CEKYIIMX, O KBaJApaTe KacaTeJIbHOM.

e Tlonp3oBaThcs BEKTOpaMH, IOHUMATh WX FEOMETPUUYCCKUN M (PU3HUECKUN CMBICH,
NPUMEHSITh UX B PEIICHUU TEOMETpPHUECKHX M (u3uueckux 3anad. [IpuMeHsTh
CKQJISIPHOE MTPOU3BEICHUE BEKTOPOB Il HAXOKICHUS IJIUH U YTJIOB.

o Ilosp30BaTbCsi METOAOM KOOPAMHAT HA IUIOCKOCTH, HNPUMEHSTH €r0 B PELICHUU
r€OMETPUYECKUX U IIPAKTUYECKUX 3a/1a4.

e Bnazners NOHATHAMY IIPABUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JIMHBI
YT OKPYKHOCTH U PaJUaHHON MEpPBI yIila, yMETh BBIYMCIIATH IUIOLIAb KPyra U
ero yacreu. [IpuMeHsTs oy4yeHHbIE YMEHHs B IPAKTUUECKUX 3a1a4dax.

o Haxoaute ocu (WIM LEHTPBI) CUMMETPUH (DUTYp, IPUMEHATh JBHKEHUS MIOCKOCTH
B IIPOCTEUIINX CIIydasiX.

o [lpuMeHATH NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MaTEMATUYECKHE MOJEIIN
JUI 3a]lad PEAJIbHOW JKW3HU W IIPOBOJUTH COOTBETCTBYIOIIHE BBIYHCICHHUS C
NPUMEHEHUEM TMOA00HMs W TPUTOHOMETPHUYECKUX (YHKUMN (MONB3ysACh, Tae
HEOOXO0MMO, KaTbKYJIATOPOM).

2. Conepxanmne ydyeOHoro mpeamera «I['eomerpusp» B 7-9 kiaccax

7 KJIIACC



HauanbHabie noHATHA reoMeTpun. Touka, npsiMasi, OTPE30K, J1yd. YTros. Buasl yrios.
BeprtukaneHble U cMmexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYIoOJIbHUK.
[TapannenbHOCTD U NEPHEHAUKYIISIPHOCTD IPSIMBIX.

Cummerpuunbie (urypel. OCHOBHBIE CBOWCTBa OceBOi cummeTpuu. [Ipumepsr
CUMMETPHUHU B OKPYKAOIIEM MUPE.

OCHOBHBIE MIOCTPOEHHUSI C MOMOIIBIO HUPKYJSA U JuHEWKU. TpeyronpHuk. Beicora,
MeauaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEAPEHHBIN U PAaBHOCTOPOHHUI TpeyronbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa M MNpU3HAKU PaBHOOENPEHHOrOo TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NpPU3HAKK NapaJiedbHbIX NpsAMbIX. CyMMa YrjioB TpeyroJibHHKA.
Bneminue yriel TpeyrojabHHUKA.

IIpsMoyronbHblld  TpeyrodpHUK.  CBOMCTBO  MEAMaHbl  NIPSIMOYTOJBHOTO
TPEyroJIbHUKa, NPOBEAEHHOW K TunoTeHy3e. IIpu3Haku paBeHCTBA NPSIMOYIOJIBHBIX
TPEYroJbHUKOB. [IpSMOYTONBHBIN TPEYroibHUK ¢ yriioM B 30°.

HepaBseHcTBa B reomeTpun: HEPABEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O [UJIMHE
JIOMaHOM, TeopeMa 0 OOJbIIEeM YyIJie U OoJbllel CTOpOHE TpeyroiabHuka. [lepnenaukymsp
Y HAaKJIOHHAas.

I'eomeTpuueckoe MecTo ToUeK. buccekrpuca yria u cepeIMHHBIN NEPIEHAUKYIAP K
OTpPE3KY KaK F€OMETPUYECKHUE MECTA TOUEK.

OKpyXHOCTb M KpyT, XOpAa M AMAMETP, UX CBOMCTBAa. B3auMHOE pacnosokeHue
OKpYKHOCTH M npsmMoi. KacarenpHas M cexymas K OKpYKHOCTH. OKpYKHOCTb, BIIMCaHHAas
B yroi. BrivcanHas 1 onucaHHasi OKpy>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

Yerbipéxyronbauku. [lapannenorpaMmm, ero npu3Haku U CBoMCTBa. YacTHbIE ciyyan
napajyieiorpaMMoB  (TIPSIMOYTOJIBHUK, POMO, KBaapar), WX MPHU3HAKK U CBOMCTBA.
Tpaneuus, paBHoOOKast Tpanerus, e€ CBOMCTBa U NMpu3HaKku. [IpsMoyronpHas Tpamemus.

Merton yaBoenus menuansl. LlentpansHas cummerpusi. Teopema daineca u reopema
O IPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYTroJdbHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHUKA.

[Tomobue TpeyrombHUKOB, Kod(pdumument momodus. I[lpwsHakm momOOUS
TPEYTroJbHUKOB. [IpruMeHenne moqo0us mpyu pemeHny MPaKTUISCKUX 3a71a4.

CeorictBa Tmomaneii reomerpuueckux ¢Guryp. Dopmynsr s miomanau
TpeyroJibHUKA, TapajuienorpaMmma, pomoa u tpamnenuu. OTHOIIEHUE TUIONIAIeH O T00HBIX
buryp.

Boluncnenue mioiaaei TpeyroibHUKOB U MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa mpu pemeHUH MPaKTHUECKUX
3a7a4.

Cunyc, KOCHHYC, TAHT€HC OCTPOT0 yTJia NPsIMOYTOJBHOTO TPEyrojibHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpudeckue ¢pyaknuu yriaos B 30, 45 u 60°.



BrnucanHble M LEHTpaJdbHBIE YIJIBI, YrOJ MEXIYy KacaTeIbHOM M XOPIOH. YTIJIbI
MEXKy XOpAaMHU U CEKyIIMMU. BIIMCaHHbBIE U ONMCaHHBIE YETBIPEXYTONIBHUKHU. B3auMHoe
pacnosyiokeHHe IByX okpyxHoctel. Kacanue okpyxkHocteil. O01ne KacaTeabHble K IByM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreic yriioB or 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYJIbl MPUBEICHHUS.

Pemienue tpeyronpHUKOB. TeopeMa KOCHHYCOB U Teopema CHUHYCcOB. Pemienune
MPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogodus. [lomo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeJEHUU OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB
CEKYIIHX, TeOpeMa 0 KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOIysib) BEKTOpa, COHAIPaBICHHBIE BEKTOPbI, MPOTHUBOIOIOXKHO
HalpaBJIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAIMU HAaJ
BeKTOpamu. PasnojkeHure BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopam. KoopauHaThl
BekTopa. CkansipHOe MPOU3BEICHUE BEKTOPOB, MPUMEHEHHUE ISl HAXOXKACHUS JJIMH U
yTJIOB.

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH. YpaBHEHHUS NPSIMOM U OKPYKHOCTHU B
KOOpAMHATaX, IIEPECECYCHUE OKPYKHOCTEM M MNpsAMBIX. MeToj KOOpAWHAT U €ro
IPUMEHEHHUE.

IIpaBuinbpHBIE MHOTOYTOJIBHUKY. J{IIMHA OKPYKHOCTH. ['pamycHas u paguaHHas Mepa
yria, BBIYMCIICHUE JUIMH AYT OKpyXHocTel. [Inomans kpyra, cekropa, cerMeHTa.



3. TemaTrnueckoe INIAHUPOBAHHUE

L
<
- = o XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeIbHOCTH OcHoBHBIE HanIpaBJIeHUS
< o
= z g e Coaep:xanne maTeprana Koxa-Bo YYECHHUKA BOCIIMUTATEIbHOI
s = E S 4acoB (Ha ypoBHe y4eOHBIX /IeliCTBHI) AeATeIbHOCTH
=5 g =
= =
7 kaace
1. HayanbHble reoMeTpUYecKHe CBeeHUs1 10 [lenHOCTH Hay4HOTO
= 1 IIpsimas 1 oTpe3OK. 1 OOBACHATH - YTO TAaKOE OTPE30K, Jy4Y, Yroi, Kakue MO3HAHHUS;
% 2 JIy4 u yron 1 (urypsl Ha3BIBAIOTCS! PABHBIMH, KaK CPABHUBAIOTCS U DeTeTHYeCcKoe
= 3 CpaBHeHME OTPE3KOB U YTIIOB 1 M3MEPSIIOTCSI OTPE3KU U YTIIBI, YTO TAKOE Ipajyc U
= BOCHUTAaHUE
2 4 N3mepenne oTpe3KoB. 1 rpajaycHasi Mepa yria, KAKOW yroJl Ha3bIBAeTCsl IPSIMBIM, DopMupOBaHHE
5 ) N3mepenue yriaos 3 TYIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEIMHA
3 KYJIBTYPBI 3I0POBBS U
L 6 [leprienauKynsIpHBIE IPSIMBIE 2 OTpe3Ka U OMCCEeKTpHca yria, KaKue yIriIbl Ha3bIBaloTCS
MOIIHOHAIBHOT
5 KoutpoabsHas padora Ne 1 o teme: 1 CMEXHBIMH U KaKHe BEPTUKAIbHBIMU; (POPMYIIUPOBATH U % OLMOHAIIEHOTO
g "HauyajbHble reOMeTPHYECKHE 000CHOBBIBATh YTBEPIKICHUS O CBOMCTBAX CMEXHBIX U JTaromoIyIns
Q " BEPTUKAIIBHBIX JIOB; OOBSICHSTH, KAKHE MIPSIMBIE
o CBe/IeHNA p YTJIOB; , p
~ Ha3bIBAIOTCS NEPIEHAUKYIIAPHBIMU; GOPMYIUPOBATE U
00OCHOBBIBATh YTBEP)KJIEHUE O CBOMCTBE ABYX IPSMBIX,
NEePIEHIUKYJIAPHBIX K TPETheH; n300paxars U
pacIio3HaBaTh yKa3aHHbIE IPOCTENIIE (PUTYpHI HA
yepTexax; pelaTh 3a7aul, CBsI3aHHbIE C ITUMHU
mpocTedmuMu purypamu
I'naea Il. Tpeyroasuuku 19




1 [lepBbIit NpU3HaK paBeHCTBA 3 OOBsICHATH, Kakast GUrypa Ha3bIBACTCS TPEYT OJIbHUKOM,
TPEYTOJIbHUKOB YTO TaKO€ BEPIIMHBI, CTOPOHBI, YTIIBI U IEPUMETP LIeHHOCTH HAYYHOTO
2 Menuanbl, OMCCEKTPHUCHI U BHICOTHI 1 TPEYTOJIbHUKA, KAKOH TPEeyroJbHUK Ha3bIBAETCS NO3HAHUS,
TpEyroJIbHUKA. paBHOOEAPEHHBIM U KaKOH PaBHOCTOPOHHHUM, KaKHe JCTETHUECKOE
3 PaBHOOEnpEHHBII TPEYTOJIHUK. 2 TPEyroJIbHUKH Ha3bIBAIOTCS PABHBIMH; H300paxaTh 1 BOCHUTAHIE
4 Bropoii u TpeTuii npu3Haku paBeHCTBa 5 pacro3HaBaTh Ha YepTEXKaX TPEYTOJIbHUKU U UX DJIEMEHTEIL, DopMupOBaHHE
TPEYr OJILHUKOB (hopMynIMpoOBaTh U IOKA3bIBaTh TEO PEMBI O MPU3HAKAX
5 OxpyxHocTh. KacarenbHas k 1 paBeHCTBA TPEYTONBHUKOB; OOBSICHSTH, YTO HA3bIBACTCS KYIBTypbl 3A0POBRA 1
OKpYKHOCTHU. | 'eoMeTpruyeckoe MecTo MepIEeHANKYIISIPOM, TPOBEAEHHBIM U3 JTAHHOM TOYKHU K SMOLHOHATBEHOTO
TOYEK. JIAHHO# TIPAMOI; (hOPMYIHPOBATH H 10KA3bIBATH TeopeMy o | OVArOIOJTYdHs
6 BnucanHas B TpEyroJbHUK OKPY’KHOCTb. 1 MepIEHANKYIISIPE K IPSMOM; OOBSICHATH, KAKHE OTPE3KU
7 OnrcanHasi OKOJIO TPEYTOIbHUKA 1 HAa3BIBAIOTCS METUAHOM, OMCCEKTPUCON U BBICOTOM
OKPY’KHOCTb. TpeyrojbHUKa; GOPMYIUPOBATH U JOKA3bIBATH TEOPEMBI O
8 3amayn Ha TOCTPOEHHUE 4 CBOICTBax paBHOOEIPEHHOr 0 TPEYT OJIbHUKA; pelaTh
KontpoanHas padora Ne 2 mo Teme: 1 3a/1a4uM, CBA3aHHBIE C TPHU3HAKAMH PaBEHCTBA
"TpeyrojibHuKu" TPEYTOJIbHUKOB M CBOMCTBAMH PaBHOOEIPEHHOTO
= TpEyrojbHUKA; (OPMYITUPOBATH ONpE/EIICHIE
N OKPY)KHOCTH; OOBSICHATD, UTO TAKOE I[EHTP, PAIHNyC, XOp/Ia
= Y IaMeTp OKPYKHOCTH.
% Brnagers moHsTHEM OMMMCAHHOW OKOJIO TPEYTOJIbHUKA
% OKPY>KHOCTH, YMETh HaXoAuTh €€ 1eHTp. Iloiap30BaThCcs
o (axTaMu 0 TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOIbHUKA
5 IIEPECEKAOTCs B OJTHOM TOYKE, U O TOM, YTO CEPEIUHHbIC
2 HEPIEHIUKYIAPBI K CTOPOHAM TPEYT OJIbHUKA
3 IIEPECEKAIOTCS B OTHOM TOYKE.
~ Bitaners noHsATHEM KacaTelbHOU K OKPYKHOCTH,
H0JIb30BAThCS TEOPEMOI O NEPIICHAUKYJIIPHOCTH
KacaTeNbHOU U pajyca, IPOBEAEHHOIO K TOUKE KacaHHs.
TTonp30BaThCs MPOCTEUIIIMMU TEOMETPHUY ECKUMU
HEpPaBEHCTBaMHM, IOHUMATh UX MPAKTHYECKUN CMBICI.
[IpoBOAUTE OCHOBHBIE TEOMETPUYECKHUE TIOCTPOCHHUS C
MIOMOIIBIO LUPKYJIS ¥ JTMHEHKH.
I'napa I11. ITapanenbHble npsiMblie 10
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ITpu3Haky napaaneabHOCTH JBYX IMPSIMBIX
2 Axcroma nmapajuieabHbIX TPSIMBIX
Pemenue 3anau

KonTpouabHnas padora Ne 3 mo reme:

((HapaJIJIeJIBHLIe MPAMBIE»

I'eomeTpuyeckue GUrypol

= Wwww

DopMyIUpPOBATH OMPENEICHUE MAPATUICTBHBIX TPSIMBIX;
OOBSICHSITB C IIOMOIIBIO PUCYHKA, KAKHE YTIIbI,
00pa30BaHHBIC MTPH MIEPECCUCHUH JIBYX MPSIMBIX CEKYIICH,
HAa3BIBAIOTCS HAKPECT JICKAITUMHU, KAKUE OJJHOCTOPOHHUMHU
Y KaKue COOTBETCTBEHHBIMHU; (POPMYIIMPOBATH U
JTIOKa3bIBATh TEOPEMBI, BRIPAKAIOIIKE TPU3HAKU
MapauICIbHOCTH JBYX MPSAMBIX; O0BACHATH, YTO TAKOE
AKCHOMBI T€OMETPUU U KAaKHE aKCUOMBI Y)Ke
UCIIOJIH30BAIIUCH paHee; (OPMYIUPOBATH AKCUOMY
MapajuIeNbHBIX MPSMBIX U BEIBOJTUTE CICACTBUS U3 HEE;
(hopMyTUPOBATH U JIOKA3bIBATH TEOPEMBI O CBOWCTBAX
napajuIeNbHBIX MPSAMBIX, 00paTHBIE TEOpEMaM O IIPH3HAKAX
MapajuIeIbHOCTH, CBSI3aHHBIX ¢ HAKPECT JISKAITUMHU,
COOTBETCTBEHHBIMU U OJTHOCTOPOHHUMHU yTJIaMH, B CBSI3U C
3THUM OOBSCHATH, YTO TAKOE YCIOBUE U 3aKITIOUCHIE
TEOPEMEI, KaKasi TeoOpeMa Ha3bIBAETCS OOPATHOH 110
OTHOIIIEHUIO K JAHHOU TeopeMe; OOBICHATh, B YEM
3aKITIOYAETCSI METOJ TOKA3aTeIhCTBA OT MIPOTUBHOTO:
(hopMyTUPOBATH U JIOKAa3bIBATH TEOPEMBI 00 yIiiax ¢
COOTBETCTBEHHO MaPAJIJIENbHBIMU U MEPIIEHIUKYIIPHBIMU
CTOPOHAMU; TPUBOAUTH IPUMEPHI UCTIOIB30BAHUSI 3TOTO
METO/Ia; PElIaTh 3aJla4yd Ha BBIYMCIIEHHE, I0Ka3aTEIbCTBO U
MOCTPOEHUE, CBSA3aHHBIE C MAPATIIEIIbHBIMU ITPSIMBIMU

[lerHOCTH Hay4HOTO
IMO3HAHUS; DCTETHYCCKOC
BOCIIUTaHUE
dopMupoBaHue
KYJIBTYpbI 3I0POBbS 1
AMOLIMOHAJILHOTO
Onaromnosyuus

I'napa IV. CooTHoLIEHUS] MEXKIY CTOPOHAMM M YIJIaMH
TpeyrojibHUKa

20
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CyMMa YIJI0B TPEYTrOJIbHHUKA

N

YmMerb GopMyIupoBaTh M JOKa3bIBATH TEOPEMY O CYyMME

[{erHOCTH Hay4HOTO

2 CooTHOMIEHHS MEKAY CTOPOHAMH U 3 YIJIOB TPEYroJbHUKA, €€ CIEeICTBHE O BHEIIHEM YIJIe O3HAHUS, DCTETHUECKOES
yTJIaMu TPEeyrojibHHUKA TPEyrojbHHUKA, MPOBOAUTH KIACCU(DUKALIHIO BOCIMTAHUE
Kontpoannas padora Ne 4 mo teme: 1 TPEYroJIbHUKOB 10 yTrilaM; OPMYJIHPOBAThH U IOKAa3bIBAThH DopMupOBaHHE
"CooTHOLIEHUSI MEKIY CTOPOHAMH H TEOpPEMY O COOTHOLICHHUSIX MEXAY CTOPOHAMHU U yTIIAMH
yrjiamMu TpeyrojbHuKa' TpeyrojbHUKA (TIpsIMOE U 00paTHOE YTBEPIKICHUS) U KYIILTYPBI 37I0POBRA 1
= 3 [IpsiMoyToNBHBIE TPEYTOIBHUKH 4 CIIEICTBUS U3 HEE€, TEOpeMy O HEPaBEHCTBE TPEYTOIbHUKA; IMOTUOHAJIBHOTO
& 4 [TocTpoenue TpeyronbHUKa 110 TPEM 3 (hopMynupoBaTh U TOKA3BIBATh TEOPEMBI O CBOWCTBAX Onaromomy4ms
E JJIeMEeHTaM IPSIMOYTOJBHBIX TPEYTOIBHUKOB (TIPSIMOYT OJTBHBIN
o Pemenne 3amau 6 TpeyroyibHUK ¢ yriiom 30°, mpu3HaKH paBeHCTBA
% KoutpoJabsHnas pa6ora Ne 5 no teme: 1 HPSIMOYTOJIbHBIX TPEYTOJIbHUKOB); (HOPMYTHPOBATH
L "HpﬂMoyroﬂbele Tpeyro,}]],]-[u]cp[" ONpPENENEHUs PACCTOAHUS OT TOUYKHU JI0 MPAMOH,
§ paccTosiHue MEKAY IByMs TapaJlIeIbHBIMUA TTPSIMBIMU;
2 pemaTh 3aJauu Ha BEIYUCIICHUS, I0Ka3aTeLCTBO U
3 MIOCTPOCHUE, CBSI3AHHBIE C COOTHOIICHUSIMHA MEXKTY
~ CTOPOHAMH | YTIIaMH TPEYTOJIbHUKA W PACCTOSTHUEM MEXTY
napajsieTbHBIMUA IPSMBIMH, TIPH HEOOX OZIMMOCTH
MIPOBOJIUTE 10 XO/Y PELICHUS IOMOTHUTEbLHBIC
MIOCTPOCHUS, COMTOCTABIISATh IMONYYEHHBIN PE3YNbTaT C
YCJIOBUEM 3aJlauy, B 3a/1a4ax Ha IOCTPOEHUE UCCIIEI0BATh
BO3MOXKHBIE CITy4aH.
IHoBTOpenue. Pemenune 3agaq 9 [lenHOCTH HAay4YHOTO
IMO3HAHUS; DCTETUUECKOE
BOCIIUTaHUE
dopmupoBaHUe
KYJIBTYpPBI 310POBbA U
SMOLMOHAIBHOTO
Onaromnonyuus
Hroro: 68 u K/p-5




8 kmacce

I'eomeTpuyeckue GUrypsl

1. YerbIpéxyroJibHUKHU 14 |
1 MHOroyroibHHUKH 2 OOBSICHATH, YTO TAKOE JIOMaHAas, MHOTOYTOJIbHUK, €r0 LIeHHOCTH HAYYHOTO
2 [TapannenorpaMM u Tpamnemnus 6 BEPIIMHBI, CM&KHBIE CTOPOHBI, TUaroHaIN, U300paKaTh HO3HAHHMS;, DCTETUIECKOES
3 [IpsmoyronsHUK, poMO, KBaapat 5 Y pacro3HaBaTh MHOTOYTOJIBHUKH Ha YEPTEXKaX; BOCIIMTAHHE
KonTtpoabhas padora Nel 1 IIOKa3bIBATh 3JIEMEHTHI MHOI'O YT OJIBHUKA, €TO

«‘{eTblpexyroanan».

BHYTPEHHIOIO U BHELTHIOW 00J1acTH; (OPMYITUPOBATD
olpe/ieNieHr e BBITYKIIOr0 MHOTOYT'OJIbHUKA; H300paKaTh
" pacCliO3HaBaTh BBIITYKJIIBIC U HECBBIITYKIIBIC
MHOTOYT'OJILHUKH; POPMYIHPOBATH U TOKA3BIBATh
YTBEPKAEHUS O CYMME YIJIOB BEIITYKIIOTO
MHOT'OYT'OJIbHUKA 1 CYMMCE €I'0 BHCIIHUX YI'JIOB;
OOBSICHSTD, KAKHE CTOPOHBI (BEPILIUHBI)
'—IeTI)IpéXYTOJII)HI/IKa Ha3bIBAIOTCA IMMPOTHUBOIIOJIOKHBIMU
(hopmyIupoBaTh OINpeIeIeHus Tapajuieyiorpamma,
Tparnenuun, paBHOOEIPEHHON 1 MPSIMOYTOJIbHOM
Tparienuii, MpsIMOyroJbHUKA, poM0a, KBaapara;
M300paXkaTh M PacIio3HaBaTh ITH YEThIPEXYTOIbHUKH;
(hopMyTUPOBATH U JIOKA3bIBATh YTBEPIKIACHUS 00 MX
CBOICTBaxX M MPU3HAKAX; PEIIaTh 3aJ]a9i Ha BEIUYUCIICHHE,
JIOKa3aTeNbCTBO M MIOCTPOCHHUE, CBSI3aHHBIE C ATHMU
BHJIAMH YETHIPEX YT OIbHUKOB; OOBSICHSTH, KaKUe JIBE
TOYKH HA3bIBAIOTCS CAMMETPHUYHBIMUA OTHOCHUTEIHHO
MIPSIMOM (TOYKH), B KAKOM ClTydae (purypa Ha3bpIBaeTCs
CHUMMETPHYHON OTHOCHTEIHHO MPSMOM (TOYKH) U UTO
Takoe oCh (IIEHTP) CAMMETPHUH (PUTYPHI; TPUBOANUTH
npuMepsl GUryp, 006IaAarOIMUX 0CEBOH (IIEHTPAITBHOM )
CHMMETPHUEN, a TAKKE TPUMEPHI OCEBOM U IIEHTPaJIHLHOU
CUMMETPHI B OKPYKaIOIIel Hac 00CTaHOBKE.

@opMHUpOBaHUE KYJIBTYPBI
3JI0POBBS U
MOIOHAIBHOTO
Onaromnosyuus




2. Ilnomann 14 |
1 [Inomaap MHOTOYTrOJIBHUKA 2 OObACHATH, KaK IPOU3BOAUTCSA M3MEPEHHUE ILIOMAAed MHOTO | [[eHHOCTH HAYyYHOTO
% 2 [Tnomaan napanienorpamMma, YTOJIbHUKOB, KAKHE MHOTOYT'OJILHUKH Ha3bIBAIOTCS MO3HAHMUS,
2 TpeyrojbHHUKA U Tpanenuu 6 PaBHOBETUKUMH U KaKUE PaBHOCOCTABICHHBIMH; DCTeTHIECKOEe
S 3 Teopema Iludaropa 3 (opmyHpoBaTh OCHOBHBIE CBOMCTBA IJIOLIANCH U BBIBOAUTD | pooiira o
§ ) Pemenue 3anau 2 C MX MOMOIIBIO POPMYJIBI TUIOLIAICH MPSIMOYT OJIbHHKA, dopMupoBaHe
g = Koutpoabnas padora Ne2 «Ilnomaasb» 1 napa’jiesiorpaMmma, TpeEyrojibHUKa, Tparelunu;
S £ (hopMyIIupoOBaTh U I0Ka3bIBATH TEOPEMY 00 OTHOIICHHH KYJIRTYPBI 310POBRA H
§ § TUIOIA/ICH TPEYTOJIbHUKOB, UMEIOIIMX TI0 pABHOMY YTITY; %ﬁ:fonlfoiaﬂb;;m
£ (hopmynupoBaTh U 0Ka3bIBaTh TeopeMy [Tudaropa un ya
& o0paTHYIo eli; BRIBOAUTEH GopMyiy ['epoHa ams miomaam
b= TPEyrojbHUKA; PElIaTh 3a/Ia41 Ha BBIYUCICHUE U
~ JIOKa3aTeNLCTBO, CBS3aHHBIC ¢ (HOPMYJIaMU MJIOMIACH 1
teopemoii [Tudaropa
3. ITonooHbIe TpeyroabHuku. Teopema Majeca u Teopema 19 [lerHOCTH Hay4HOTO
0 MPONOPUHOHAILHBIX 0TPe3KaX, NOA00HbIE TPEYT0JbHUKH TTO3HAHMSL;
1 Onpezenenre nog00HBIX TPEYTOJIbHUKOB 2 OOBACHATH MOHATHE POIIOPIIMOHATBHOCTH OTPE3KOB; DCTeTHYECKOe
2 [pu3Haku mogp00us TPEYTONEHUKOB 5 (GopMynMpoBath onpeneneHus MOAOOHBIX TPEYTONBHUKOB U | pocruranme
Koutpoabnas padora Ne3 «IIpusnaku 1 ko3 duimeHTa noao0us; GopMyIHpPOBATh U J0KA3BIBATH dopMUpoBaHHE
Nno00Ms TPEYroabHUKOBY. TEOpEMBI: 00 OTHOILEHUH IUIOLIaiel MOJOOHBIX KVIETVDEL 310DOBES I
3 [Ipumenenue nogo6ust K JOKa3aTEIbCTBY 6 TPEYTOJILHUKOB, O TIPU3HAKaX IOI00US TPEYTOIbHUKOB, O YABTYPBI 370D
TEOpEM U PELICHHIO 3ajay CpeaHell TMHUY TPEYrojbHUKA, O IEPECEUCHUN MeIUaH SMOTHOHATEHOTO
4 CooTHOIIEHNS MEXAY CTOPOHAMU U 3 TPEYrojbHUKA, O IPOINOPLIMOHAJIBHBIX OTPE3Kax B Gnaromnosy4us
yIJIaMU NIPSIMOYT OJIBHOI'O TPEYTOJIbHUKA IPSMOYTOJIbHOM TPEYTOJIbHUKE; 00BACHATH, YTO TAKOE METOJ
Koutpoabnasi padora Ned 1 mo00us B 3a7ja4ax Ha TIOCTPOCHWE, 1 PUBOIUTH ITPAMEPHI

«CooTHOIIEHUS Mealy CTOpOHaAMHM U
yriaMu TpeyroJbHUKa».

FeOMeTpI/I‘ICCKI/Ie (IJI/IprI)I. I/I3MCpCHI/IC TCOMETPUYCCKUX BECIINYHH.

IPUMEHEHHSI 3TOr0 METO0Aa; OOBSICHATH, KAK MOXKHO
UCIIOJIb30BAaTh CBOMCTBA MOAOOHBIX TPEYTOJIbHUKOB B
M3MEPUTETBHBIX PA00TaxX HA MECTHOCTH; OOBSACHSTh, KaK
BBECTHU IOHATHE MOAO0US LI IPOU3BOIBHBIX (UTYD;
(hopMynupoBaTh ONpeeseHne 1 HIUTIOCTPUPOBATh TOHITUS
CHHYCa, KOCHHYCa U TaHT€HCA OCTPOro yria
IPSMOYTOJIBHOTO TPEYTrOJIbHHUKA; BEIBOAUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO U 3HAUCHUS CHHYCA,
KOCHHYcCa U TaHreHca ajs yriaos 30°, 45°, 60°; pemath
3aJla4u, CBSI3aHHBIE C IOAOOMEM TPEYTrOJIbHUKOB, JUIS
BBIYUCIICHUS 3HAUEHUH TPUTOHOMETPHUYECKUX (YHKIIUH
UCIIOJIb30BATh KOMITBIOTEPHBIE ITPOrPAMMBI.




I'nasa VIIl. OxpyxHocTh

1 KacarenbHast kK OKpyXHOCTH 3 HccnenoBats B3aMMHOE pacIioNoXeHUe MPsIMON U LIeHHOCTH HAYYHOTO
2 LenTpanbHble U BIMCAaHHBIE YTIIbI 4 OKPYXKHOCTH; (POPMYJIMPOBATDH ONPE/ACICHUE KACATENBHON K | [[o3HAHMS;
3 UYersipe 3ameyaTeNbHbIE TOUKH 3 OKPYXHOCTH; (GOPMYIUPOBATH U JOKA3bIBATH TEOPEMBI: O JCTETHUECKOE
4 TpEyroJlbHUKA CBOMCTBE KacaTelbHOH, O IPU3HAKe KacaTebHOM, 00 BOCHUTAHIE
Bnucannas u onucaHHasi OKpYKHOCTH 4 OTpe3Kax KacaTeJIbHbIX, IPOBEIEHHBIX U3 OJTHOU TOUKHU; dopMupoBaHHe
Pewienue 3aau 2 (hopMyTUPOBATH MOHATHSI LICHTPAIBHOT'O yIJia U TPaJyCHOM
KonTpoabnas pabora Ne5 1 MEpBI IyTH OKPYKHOCTH; (HOPMYIMPOBATH U JIOKA3HIBATh KYIBTypbl 3A0POBRA 1
«OKpy:KHOCTBY. TEOPEMBI: O BIIMCAHHOM YTJIE, O TPOU3BEECHUH OTPE3KOB SMOLHOHATBHOTO
THIEPECEKAIOIIUXCSI XOPI; (HOPMYIUPOBATE U JOKA3bIBATH Onaromnosy4ns
é TCOPEMBI, CBA3aHHBIC C 3aMCUYAaTCIIbHBIMA TOUKAMU
£ TpeyroJIbHUKA: 0 OMCCEKTPHUCE yTIIa U, KaK CIIEACTBUE, O
=] TepecevdeHnr OUCCEKTPUC TPEYTONBHHKA; O CEPETUHHOM
“E’ MepIIEHANKYISIPE K OTPE3KY U, KaK CIIEACTBUE, O
8 MEPECCUCHNU CCPECANHHBIX MEPIIEHANKYIAPOB K CTOPOHAM
& TPEYTOJIbHUKA; O TIEPECEUEHUH BBICOT TPEYTOJIbHUKA;
E* (hopMyTUPOBATH OIPECTICHUS OKPYKHOCTEH, BIIMCAHHOM B
§ MHOT'OYT'OJIBHUK 1 OITMCAaHHOU OKOJIO MHOTI'OYT'OJIbHUKA,
& (hopMyIMpoBaTh U JIOKA3BIBATh TEOPEMBI: 00 OKPYKHOCTH,
BITFICAHHOH B TPEYTOJLHUK; 00 OKPY>KHOCTH, OITUCAHHON
OKOJIO TPEYI'OJIbHUKA; O CBOMCTBE CTOPOH OIMMCAHHOI'O
YETHIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB BIUCAHHOIO
YeThIPEXYTOJIbHUKA; pelIaTh 3a7aul Ha BBIYHCIICHUE,
JI0Ka3aTeIbCTBO U IIOCTPOEHUE, CBA3AHHBIE C OKPY>KHOCTBIO,
BIIMCAHHBIMU U OMMCAHHBIMH TPEYT OJIbBHUKAMH U
YeThIPEX YT ONbHUKAMU; UCCIIE0BATh CBOMCTBA
KOH(UTYpaluii, CBSI3aHHBIX C OKPY>KHOCTBIO, C IIOMOILBI0
KOMIIBIOTEPHBIX TPOTrPaMM
IToBTOpenue. Pemenune 3agau. 4 I{enHocTH Hay4HOTO
[MO3HAHUS;
DcreTnyeckoe
BOCIIUTaHUE
dopMHUpOBaHUE
KYJIBTYPBI 310POBbS U
SMOLIMOHAILHOTO
Onaromnoxydus
Hroro: 68 u K/p -5




9 kJacc

I'nasa I X. BekTopsl 8
1 [onsiTre BekTOpa 1 ®opmynupoBaTh onpeaeneHus 1 UIIICTPUPOBaTh oHATHA | [[eHHOCTH HaydHOTO
2 CrnoxeHue U BEIYMUTAHHE BEKTOPOB 3 BEKTOPA, €r0 JAJIMHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB; MO3HAHMUS,
. 3 YMHOKEHHE BEKTOpa Ha YHCIIO. MOTHBHMPOBATh BBEJICHHE OHATHIA U AEHCTBUI, CBA3AHHBIX C | DcTeTHYECKOE
oy [IpuMeHeHue BEKTOPOB K PELICHUIO 3214 3 BEKTOPaMH, COOTBETCTBYIOIIMMHU TIPUMEPAMH, BOCIIHTAHHE
= Pemenn q 1 THOCAIIUMUCA K (PU3NYCCKUM BEKTOPHBIM BCIMYHNHAM,
: elleHuE 3a/1a OTHOCALIUMHUCSA K PU3 ec eKTOp el am; DopMUpOBaHHE
m IMPUMCHSATH BEKTOPBI U JCUCTBUA HAl HUMU IPHU PCHICHUU
KYJIBTYPBI 3I0POBbS U
reOMETPUYECKUX 3a/1a4
SMOLIMOHAIIEHOT'O
Onaromnosyyus
I'naBa X. MeToa KOOpAMHAT 10
1 Koopaunate! BekTopa 2 OOBACHATH ¥ WIUTIOCTPUPOBATH MTOHITHS MIPSMOYTOJIBHOMN [lerHOCTH Hay4HOTO
2 [pocreiimme 3aga4n B KOOpIUHATAX 2 CHCTEMBI KOOP/IMHAT, KOOPJMHAT TOUYKH M KOOPIMHAT MIO3HAHHS,
2 3 YpaBHEHUS OKPYKHOCTH U NPSIMOI 3 BEKTOpPAa; BEIBOAWTE U UCIIOJIL30BATh IIPU PEIIEHUU 3a/1a4 eTeTHYECKOe
E Pemenue 3amau 2 (hopMyITbI KOOPIUHAT CEPEUHBI OTPE3KA, JUTHHBI BEKTOPA, BOCIIMTALHE
= KonTtpoabnas padora Ne 1 mo Teme: 1 PACCTOSHUS MEKTY BYMSA TOYKAMH, YPABHEHHS OKPYIKHOCTH | (s PMIpOBaHHeE
Q «BekTopbl. MeTOx KOOPAUHATY. U IPSIMOH.
S KYJIBTYPHI 3I0POBBS U
SMOLIMOHAIBHOT'O
Osaromnosy4us
I'naBa XI. CooTHOIIEHHS MeKIY CTOPOHAMH M YIJIaMu 11
TpeyroabHuka. CkajsipHOe Npou3BeeHHe BEeKTOPOB
1 CuHyc, KOCUHYC, TAHT'€HC, KOTAaHI'€HC 2 DopMynHPOBATH ¥ WILTIOCTPUPOBATH ONPEENICHHS CHHYCA, [lenHOCTH HAay4YHOTO
2 yria KOCHHYCa, TAHTeHCa 1 KoTaHTeHca yrioB ot 0 mo 180°; HO3HAHMUS;
CooTHOLIEHNS MEXAY CTOPOHAMH U 4 BBIBOAUTH OCHOBHOE TPUT'OHOMETPHUECKOE TOXKIECTBO U DeTeTHUYECKOe
3 yIJIaMHU TPEYroJIbHHUKA (hopmyIiel IpuBeAeHUS; GOPMYIHUPOBATH U JOKA3bIBAThH BOCHHMTAHHE
CkassipHOe IPOU3BEACHUE BEKTOPOB 2 TEOPEMBI CHHYCOB M KOCHHYCOB, IPUMEHATH UX IIPH dopMupoBaHHE
Pemenue 3anau 2 PELLIEHNUH TPEYTrOJIbHUKOB; OOBSACHSTD, KaK HCIIOIb3YIOTCS
KYJIBTYpPBI 310POBbS U
KonTtpoabnas padora Ne 2 mo Teme: 1 TPUTOHOMETpHYIEcKHe (OPMYIIBI B U3BMEPHUTEIBHEBIX padoTax
SMOLMOHAIBHOTO
«CoOTHOLIEHUSI MeKAY CTOPOHAMH M Ha MECTHOCTH; (OPMYIMPOBATEH ONPEAEICHUS YIia MEeKIY I
Onaromnoyuus

I'eomerpuyeckue purypsl. M3mepeHue reoMeTpruuecKux
BEIHYHH

yIJIaMHU TPeyroJabHUKAY.

BEKTOPAaMHU M CKAJSIPHOTO ITPOM3BENIEHNS BEKTOPOB;
BBIBOAUTH (POPMYITY CKaJSIPHOI'O IPOU3BENCHUS YEpe3
KOOPJMHATHI BEKTOPOB; (OPMYIUPOBATH M 0OOCHOBHIBATD
YTBEPKACHUE O CBOWCTBAX CKAJIIPHOTO MPOU3BEICHUS;
UCIIOJIb30BATh CKAISPHOE IPOU3BEICHNE BEKTOPOB IIPH
pellIeHnY 3a/1a9




I'aasa XI|. liimHa oKpPy:KHOCTH U NJIOIIAAb KPYyra

5 1 [IpaBWIbHBIE MHOTOYTOJEHUKH 4 DopMynHpoBaTH ONpPEACICHUE TPABHIBHOTO L{eHHOCTH HAyYHOTO
7 S 2 JnuHa OKpY>KHOCTH | TUIOIIAAb Kpyra 5 MHOTOYT'OJIbHUKA; (OPMYIHPOBATH M JJOKA3BIBATH TEOPEMBI MO3HAHMUS,
S § Pemenue 3anau 2 00 OKPY>KHOCTSIX, OTUCAHHOW OKOJIO MPaBUIBHOTO DCTeTHIECKOEe
55 Kontpoannas padora Ne 3 mo Teme: 1 MHOT'OYTOJILHUKA U BITUCAHHOM B HETO; BHIBOAMUTH U BOCIIUTAHME

o,
2 5 = «/1IMHA OKPY:KHOCTH U IJIOMA/Ib UCIIONIE30BATh (DOPMYIIBI 1Sl BBIYUCICHUS IJIOAAN DopMupoBaHIE
g2 5 Kpyra». MPaBUIBHOTO MHOTOYTOJIFHUKA, €r0 CTOPOHBI M pauyca
908 = N KYJILTYPbI 3J0POBbS 1
R = BITMCAHHOW OKPYKHOCTH; pelliaTh 3aJIa4i Ha TIOCTPOCHHE
5o 3 SMOLMOHAIBHOTO
o= A MPABUJILHBIX MHOTOYT'OJIBHUKOB; OOBSICHATH MIOHSITHSI JTTHHBI
S 5 OKPYXXHOCTH U IUIOMIAJA KPYTa; BEIBOAUTH POPMYJIBI JIJIsI Omaronotysus
S 8 Py LA KpyTa; it PMYJIBL I
g 2 BBIYUCIICHUS ITTMHBI OKPY)KHOCTH | JJTUHBI YTH, TLTOMIA
=2 KpyTa U MJIOMAH KPYTOBOI'O CEKTOpa; MPUMEHSTh STH

(hopMyITBI ITPH PEIICHUH 3a]1a4
I'nasa XIII. IBu:xenus 8
1 [TonsiTne nBYOKEHUS 2 OOBICHATE, UTO TAKOE OTOOPAXKEHUE TIIIOCKOCTH Ha ceOs U B
2 [MapannenbHBIH TEpEHOC H TOBOPOT 4 KaKOM CJTydae OHO Ha3bIBAETCS JIBUKEHHEM TIIOCKOCTH; [lerHOCTH Hay4HOTO
7 Pemrenne 3agau 1 OOBSICHATD, UTO TAKOE OCEBasi CAMMETPHS, LICHTpaJIbHAs MO3HAHMU:
2

% Kontpoubnas padora Ne 4 no reme: 1 CHUMMETPHS, TaPaJUIEIbHBIA IEPEHOC U TOBOPOT; DeTeTHIecKoe

=

= «JIBMoKeHU ST, 00OCHOBBIBATD, YTO 3TH OTOOPAKEHHS TIIOCKOCTH Ha celst BOCHTAHIE

L SIBIISIOTCS. ABYDKEHUSIMU; OOBSACHATH, KAKOBA CBSI3b MEXKIY dopMUpOBaHHE

% JIBUKEHUSAMHU M HaJIOXKEHUSAMU; WILTIOCTPUPOBATH OCHOBHBIE

2 . KYJIBTYPbI 310POBbS U

5 BU[IBI JIBIKEHUH, B TOM YHCIIE C TOMOIIBI0 KOMITBIOTEPHBIX

= SMOLMOHAIIBHOTO

= porpamm

2 Osaromnoy4us

5]

=




I'nasa XIV. HayaibHble cBeleHUsI U3 CTEPEOMETPUH

1
2

I'eomeTpuyeckue GUrypsl

MHororpaHHuKU
Tena v MOBEPXHOCTU BpallleHUS
Pemenue 3amau

= W Ko

OOBSICHATH, UTO TAKOE MHOTOTPaHHUK, €r0 TpaHu, péopa,
BEPIIMHBI, AUATOHAJIH, KAKOW MHOTOTPaHHHUK Ha3bIBaeTCs
BBIMTYKJIBIM, YTO TAKOE N-YTOJbHasl IPU3Ma, ¢€ OCHOBAHHMS,
OOKOBBIE I'paHH 1 OOKOBBIE p&Opa, Kakas MpU3Ma Ha3bIBaeTCs
IPSAMOU U KaKasi HAKJIIOHHOM, 4TO TAKOE BBICOTA IIPU3MBI,
KaKas pru3Ma Ha3bIBaeTCs apasuieennuneIoM U KaKon
napaJiesenue]] Ha3pIBaeTCs MPSIMOYT OJIbHBIM;
(hopMyTHpPOBATH U OOOCHOBBIBATH YTBEPIKICHHUS O CBOWCTBE
JMaroHaJiell mapaenenurnena 1 o KBaJpaTe JuaroHaan
PSMOYTOJILHOTO MapajulellenuIea; 00bsICHITh, YTO TAaKOe
00bEM MHOTOIPaHHUKA0OBSICHATh, KAKOH MHOTOIPaHHUK
Ha3bIBACTCSl MUPAMHJION, YTO TAKOE OCHOBAaHUE, BEPIINHA,
OOKOBEIE 'paHH, OOKOBBIE PEOpa M BHICOTA TMPAMUJIBI, KaKast
nUpaMuia Ha3bIBaeTcs MPaBUIIBHOM, YTO Takoe anodema
MPaBUJILHON MTUPAMU/IBI, IPUBOIUTE GopMyy 00béMa
MUPAMUJIBL, OOBSICHSTD, KAKOE TEIO Ha3bIBACTCS AIHHAPOM,
YTO TAKOE €ro 0Ch, BLICOTA, OCHOBAHUS, paJINyC, OOKOBasI
MOBEPXHOCTh, 00pa3yolue, pa3BépTka OOKOBOI
MTOBEPXHOCTH, KAKUMH (POpMyIaMU BEIPAKAIOTCS 00BEM H
10 b OOKOBOM TOBEPXHOCTH ITMIMHAPA; O0OBSICHSATS,
KaKoe TeJI0 Ha3bIBaeTCsI KOHYCOM, YTO TaKOE €ro OcCh,
BBICOTa, OCHOBaHHE, OOKOBasI TOBEPXHOCTh, 00pa3yIoIIue,
pa3BépTKa OOKOBOM MOBEPXHOCTH, KAKUMHU (OPMyJIaMU
BBIpaXaIoTcsi 00EM KOHYCa U TIIOMIAIh OOKOBOM
MTOBEPXHOCTH; OOBSICHSITH, KaKasi IOBEPXHOCTh HAa3bIBAETCS
cdepoil 1 Kakoe TelIo Ha3bIBAETCA MIApOM, UTO TAKOE PaIyC
u auametp cdepsl (mmapa), Kakumu GopMyIaMHu BEIPaXKAIOTCS
00BEM mapa u miomans chepsl; N300pakaTh U
pacro3HaBaTh Ha PUCYHKaX MPU3MY, TTapaJuIeIenue],
MUPaMALTY, ITHHADP, KOHYC, Iap

[lerHOCTH Hay4HOTO
[IO3HAHUS;
OcreTndeckoe
BOCIIUTaHHE
dopMupoBaHue
KYJIBTYpHI 3I0POBbS
AMOLIMOHAJILHOTO
Onaromnosyuus

006 akcuoMax MJIAHUMETPHHI

IHoBTOpeHue. Pemenue 3agau

IloBTOpenue Tem Kypca reomerpun 9 kiacca

Utorosas koHTposnbHas padbora

HTroro:

O =0 ©| N

K/p-5
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