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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo reomeTpuu 7-9 KijaccoB Il OOy4aroUIuXcs C
3aJIepKKOU mcuxuueckoro pazsutus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIETO
oOpa3oBaHusl TOATOTOBJIEHA Ha oOcCHOBe @DenepallbHOTO TOCYJapPCTBEHHOTO
o0pa30BaTeIbHOTO  CTaHAapTa OCHOBHOTO oOmiero o6OpaszoBanus ([Ipukas
Munnpocsemienuss Poccum ot 31.05.2021 1. Ne 287), ®denepanbHoi
aJanTUPOBAaHHON 00pa30BaTEIHLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JUIs.  OOy4Yaronuxcsi ¢ OTrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 370poBbs  (IIpukas
Munnpocsenienus: Poccun ot 24 nostops 2022 1. Ne 1025), denepanbHoii padoueit
nporpaMMbl  OCHOBHOTO 00IIEro oOpa3oBaHusi 1O Y4yeOHOMY MPEIMETY
«Maremaruka», @DenepanbHOl paboyel mMNporpaMMbl 1O MAaT€MaTUKE JUIs
o0yyYaromuxcs ¢ 3aJePKKOM MCUXUYECKOro pa3BUTHs, PDenepaabHOl MporpaMMel
BOCMHUTAHUS, C YIETOM PACHPEICTICHHBIX 10 KJaccaM MPOBEPSIEMbIX TPpeOOBaHUMN K
pesynbraram  ocBoeHuss DenepanbHON  amanTUPOBAHHOW — 0Opa30BaTEIHLHOM
porpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs i OOyYarOIIMXCS C 3aJePiKKOM
MICUXUYECKOTO pa3BuUTHA. B paboueld mporpamMme yYT€HBl HJIEH U TOJOXKCHUS
Konnernmu pa3Butus MaTeMaTH4IecKoro oopasoBanus B Poccutickoit deaeparumu.

OO0mas xapakrepucTuKa y4eOHOro npeamera «MareMaTuka

VYueOunii mpeamer «MaremaTtukay BXOAUT B TPEAMETHYIO 001acTh
«Marematrnka n nHpopmatuka». OH CrOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIILHON
KyJABTYPhl M JIOTHYECKOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIH30BATHCS
aNITOPUTMaMHU, & TAKXKE MPUOOPETECHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHOM >ku3HM oOy4varomuxcss ¢ 3[IP. Y4eOHBIM npeameT pas3BUBaeT
MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOpa)keHHe, (PYHKIIMOHATIBHYIO IPaMOTHOCTb,
YyMEHUsSI  BOCHPUHUMATh W  KPUTUYECKU  aHAJIU3UPOBATh  HMHGOpMAIHIO,
MPEACTaBICHHYIO B pa3IuYHBIX (popMax.

OOyueHue maremaTtvike JaET BO3MOXKHOCTb Pa3BUBATh y OOyYarOIIUXCS C
3I1P TouHyl, palMoHAIBHYHO U HUHPOPMATUBHYIO pedb, yMEHHE OTOMpaTh
HanOoJiee MOAXOMSIINE S3bIKOBBIC, CUMBOJIUYECKHE, TpadUuecKue CpeCcTBa s
BBIPAKECHUS CYKIECHUM U HANISIAHOTO UX MPEACTABICHUS.

HeobxoaumpiM KOMIOHEHTOM OOIIEl KyabTYPhl B COBPEMEHHOM TOJIKOBAHHUH
SBIICTCS OOIEee 3HAKOMCTBO C METOJaMU TIO3HAHUS JICWCTBUTEIBHOCTH,
MPEACTABIEHUE O MPEAMETE W METOAAaX MATEMATHKHA, UX OTIMYUUA OT METOJOB



JIPYTUX €CTECTBEHHBIX M TYMAHUTApPHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHUS
MaTeMaTUKU JUIsl PElIeHUs HAy4YyHbIX M TMPUKIATHBIX 3aaad. Takum o0Opazom,
MaTemMaruueckoe oOpa3oBaHME BHOCUT CBOM BKJIaJ B (opmupoBanue oOiiei
KYJIBTYpbI YEJIOBEKA.

N3yyeHne MareMaTHKU TaKke CIHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHHUIO
YEJIOBEKA, MOHMMAHUIO KPACOThl M M3AIIECTBA MAaTeMaTUYECKHX PaCCyKICHHM,
BOCIIPUSITUIO TEOMETPUUYECKUX (DOPM, YCBOCHUIO UJIEU CUMMETPHH.

[Iporpamma oTpaxaer coaep:kaHue oOyuyeHus npeamery «MaremaTthka» c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyvaromuxcst ¢ 3IIP.
OBnazeHue ydyeOHbIM MpeaMeToM «MaremaThka» MPEACTABISIET ONPEACICHHYIO
cinoxkHocTh aiida yuamuxcs ¢ 3[IP. ¥V oOyuaronuxcst ¢ 31IP Hanbosee BbIpaxeHbI
OTCTaBaHUsl B PAa3BUTHH CIOBECHO-JIOTHYECKUMX (POPM MBIIUIEHUS, MO3TOMY
aOCTpaKTHbBIE U OTBJIEUYECHHBIE KATETOPUH UM TPYAHOJOCTYIHBI. B Toxxe Bpems npu
CHELMATILHOM 00Y4YeHHH 00yYarouecs MOTYT BBIIIOIHATH 331aHUS 110 AJITOPUTMY.
OHM BOCHPUMMYMBBEI K IOMOILIM, MOTYT BBIIOJHUTH NEPEHOC HA AHAIOTHYHOE
3aJJaHUE€ YCBOEHHOTO crocoba pemieHus. CHIKEHUE Pa3BUTHUS MBICIUTENBHBIX
olnepaluii W 3aMEQJICHHOE CTAaHOBJICHUE JIOTMYECKUX JEWCTBUM NPUBOIAT K
HEJOCTAaTOYHOW  OCMBICIIEGHHOCTH  COBEpUIAeMbIX  y4e€OHBIX  JeHCTBUH. VY
oOyJaroluxcs 3aTPyJHEHbl CUETHbIE BBIYMCIICHHUS, IMPOU3BOJUMBIE B yme. B
IIMCBMEHHBIX BBIUMCIEHUSAX OHH MOTYT IPOIYCKaThb OJWUH M3 INPOMEXYTOUHBIX
maroB. [Ipu pabore ¢ YUCIOBBIMU BBIPAKEHUSIMH, BBIYMCICHHEM WX 3HAUCHUS
MOTYT HE€ YJIEpKHBaThb NPAaBUWJIbHBIA MOPSAOK naecTBuid. Ilpm ynpomenun,
npeoOpa3oBaHuu BbIpaxkeHud ydammecss ¢ 3[IP He Moryr caMmocTosTenbHO
IPUHATH PELIEHUE O MOCIEA0BATEIbHOCTH BBINOIHEHUS J1elcTBUM. KOHKpETHOCTh
MBIIIJICHUS OCJIOKHSIET YCBOEHHUS HaBblKa PEUICHUS YpPaBHEHUW, HEPABEHCTB,
CUCTEMBI ypaBHEHUN. M ManoI0CTYITHO COBEPILIEHHE OOPATUMBIX OTNEpaIuil.

Huszknii  ypoBeHb pa3BUTHS JIOTMYECKUX OIEpalvi, HEIOCTaTOYHAs
O00OOLICHHOCTh MBILUICHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMW»: MpH
ONpeneNeHN (PYHKIMOHAIBHON 3aBUCUMOCTH, NIpPHU OMNHCAHUU TIpaduyecKoit
CUTYyalluM, WCIOJIb3ysS TE€OMETPUUYECKHM, anredpandeckuii, (QyHKIIMOHAIbHBIN
s3blki. Hepenko ydaimiuecss He BUIAT pa3HUIBI MEXKAY OOJACThIO OMpEEIICHUs
byHKIMKA 1 00J1aCTHIO 3HAYCHUH.

Pemenue 3a1au conpsikeHO ¢ TPYAHOCTAMU OPOPMIICHHS KPaTKOM 3aIlucH,
NMPOBEIECHUs  aHalIW3a  YCJIOBUA  3aJayd,  BBIACIEHUSA  CYLIECTBEHHOTO.
Oo6yuatomueca ¢ 3IIP 3arpynHsaroTCs caefnaTh yMO3aKJIIOYEHHWE OT OOIero K
YaCTHOMY, HEPEAKO BBIOMPAIOT HEpalMOHAIbHbIE CIIOCOObI PEIIeHHs, WHOTIa
OTrpaHUYMBAIOTCA MAHUITYJISIUSAMU C YUCIIAMH.

[Ipu wu3yyeHunm reomeTpuueckoro wMarepuana oOydaronecs ¢ 3IIP
CTAIKUBAIOTCS € TPYAHOCTHIO JeNlaTh  JIOTMYECKHE  BBIBOABL, CTPOUTH
NOCJIEIOBATENbHBIE paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETPUM MPUBOAUT K OMIMOKaAM B pEIICHUHM TEeOMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MMOAMEHUTH (HOPMYITy, HEIPABUIBLHO MIPUMEHUTH Teopemy. K
Cepbe3HbIM OIIMOKaM B pEHICHUH 3a]ad MPHUBOIAT HEIOCTATOYHO Pa3BUTHIE



MPOCTPAHCTBEHHbIE MpECTaBICHUS. UM CIIOKHO BBINOJHUTH YEPTEXK K YCIOBHIO,
B IMMCbMEHHBIX pab0oTax OHU HE MOTYT IIPUBECTH OOBICHECHUE K USPTEKY.

TouHOCTh 3alOMHMHAHUSA W BOCHPOM3BEICHHS y4eOHOro Mmarepuasia
CHIDKEHBI T10 MPUYKHE CIa00CTH MHECTUUYECKOM JeATEeNbHOCTH, CYKEHUsI 00bema
namsatu. OOygaromumcst ¢ 3IIP Tpebyercst Gosibllie BpeMEHHM Ha 3aKperjieHue
MaTrepuasa, akTyajlu3alys 3HaHUH 110 OIOpe MPU BOCTIPOU3BEICHUH.

Jlns  mpeojionieHUsT TPYAHOCTEM B HM3YyUYCHHMH Y4eOHOTO IIpeamera
«Marematrka» HeoOXxoawMma amanTaius o0beMa M XapakTepa Yy4eOHOro
Marepuajiia K IO3HAaBaTEIbHBIM BO3MOXHOCTSIM ywamuxcsi c 3IIP. Cnemyer
y4eOHBIM MaTepuall TPENOJHOCUTh HEOOJBIIMMH TMOPIUSMH, YCIOXKHSIS €ro
MOCTENEHHO, W3BICKUBATh CHOCOOBI ajanTaldd TPYAHBIX 3aJlaHhi, HEKOTOPbIC
TeMbl JaBaTh KaK O3HAKOMUTEIbHBIC, HWCKJIIOYaTh OT/ACJIbHBIE TPYIHbBIC
JI0Ka3aTeIbCTBA; TEOPETUUECKUM MaTepual PEKOMEHIYETCS HU3ydaTh B IPOIECCe
MIPAKTUYECKON JEATEIbHOCTA II0 pemieHHI0 3aaad. OpraHudeckoe €IMHCTBO
MPAKTUYECKOM M YMCTBEHHOM JEATEILHOCTH y4YalluXxcsid Ha YpOKax MaTE€MaTHKH
CIIOCOOCTBYIOT ~ IIPOYHOMY W CO3HATEJIPHOMY  YCBOCHHIO  Oa3MCHBIX
MaTEMaTUYECKUX 3HAHUWA U YMCHUU.

IIpumepHble BuABI aeATedbHOCTH oOy4daromuxcs ¢ 3IIP, o0yc/ioBieHHBbIE
0co0bIMM  00pa30BaTeJIbHBIMH  TOTPEOHOCTSIMM M ofecredyMBaIOIIUE
OCMBICJIEHHOE€  OCBOEHHE COJAep:KaHMM O0pa3oBaHUA MO  NpeaMeTy
«MaTemMaTuKa»

Conepsxanue BUAOB JesTenbHOCTH oOywatonuxcs ¢ 3P onpenensercs nx
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTAMU. [IOMUMO MIUPOKO UCTIOTB3YEMBIX B
DOAOII OO0 o6mux s BceX OOY4YarOIIUXCS BHUJIOB JIESITEIBHOCTH CJIEIYET
YCUJIUTh BUJBI JEATEIBHOCTH cHeluduuHble s JaHHOW KaTeropuu JeTew,
o0ecrieunBalOIIME OCMBICIICHHOE OCBOCHHME COJIepaHus o0pa3oBaHUsl IO
NpeaMeTy: YCWICHUE MPEAMETHO-TIPAKTUUECKON AESATEILHOCTH C aKTUBHU3aIuen
CEHCOPHBIX CHCTE€M; YEpEIOBaHUE BHUIOB JCATEIBHOCTH, 3aJCHCTBYIOIIHUX
pa3IMYHbIe CEHCOPHBIE CHCTEMbI, OCBOCHHE MaTepHayia C OMOPOM Ha aJropuTM;
«TIOIIAarOBOCTh» B HW3YYCHHHM MaTepualia;, UCIOJIb30BaHUE JIOMOJTHUTEILHOMN
BU3YaJIbHON OMOpPBI (CXEMBI, MAOJIOHBI, OMOPHBIE TAOJMIIBI); PEUYEBOM OTYET O
MpOIIECCE U pe3ysbTaTe MACSATEIbHOCTH; BBINOJHEHUE CIENHANbHBIX 3aJaHuM,
00eCIeYnBAIOIINX KOPPEKIIUIO PETYIISIIINN yueOHO-TI03HABATEILHOU NS TEIIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

st obyuaromuxcsi ¢ 3P cyiiecTBeHHBIM SIBIISIOTCS MPUEMBI pabOTHI C
JIEKCUYECKHM MaTrepuajioM mo mpeaMmery. IIpoBomutcs crnernuanbHas pabora 1mo
BBEJICHUIO B aKTUBHBIN CJIOBAph 00YUYAIOIINXCS COOTBETCTBYIOIIEH TEPMUHOIOTHUH.
N3yyaemble TepMHHBI BBOJSTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3yalibHAs TMOJJIEPKKA, aJTOPUTMbI padOTHI C OINpPEACIIEHUEM, OTIOPHBIE CXEMBbI
JUISL aKTyall3alud TEPMHUHOJIOTHH.



['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJIOB IIKOJbHOM MAaTEMaTUKH,
UMEIOLINI CBOEH IeNbl0 00€CTIeYNTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aWMMHOE pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[eHHOCTh M3y4YeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
oO1ero oOpa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUNUCS YUUTCS MPOBOIUTH
JI0KA3aTEJIbHBIEC PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHuss «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
bopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHHs TE€OMETPUHU SIBISIETCS HCIIOIB30BaHHE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSI B peanbHOMl ku3HU. OOydaromuiics JODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HalTH IUIOIIA/Ib 3€MEJIbHOTO y4acTKa, pacCUnTaTh HEOOXOAUMYIO JTUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOlIUMNCA YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEalbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTb ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
peAMeTaMHi, MOTUBUPOBATh MCIOJb30BaTh OMPEACIICHUS T€OMETPUUECKUX (DUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Haubojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne cooTHoOWEHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYyeOnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3/eibl
comepxkanusi: «['eomerpuueckue ¢Gurypel u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus momo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutca 204 yaca: B 7 kiacce
— 68 vacoB (2 Jaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B HelelNw0), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEIIO).



COJEPXAHHUE YYEBHOTI'O KYPCA «TEOMETPHA» (I1I0 TOJAM OBYYEHHA)
7 KJIACC

Hauvanbuble monsTus reomerpun. Touka, mpsimMasi, OTPE30K, Jyd. YTOIIL.
Bunapl yrios. BeprukanbHele M CMexHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

*CummMerpuunbie (Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETpUHM™?,
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

*(OCHOBHBIE TOCTPOEHUSI C TOMOUIBIO UPKYJIISA U IUHEHKN™ .

Tpeyronbuuk.  Beicota, Menmana, OuHCCEKTpuca, HUX  CBOMCTBA.
PaBHOOC1pEeHHBINM 51 PaBHOCTOPOHHUU TPEYTOJIbHUKHU. Hepagencto
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM pPABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoncTBA W MNpPHU3HAKKM NapaUIeNbHbIX HOpsAMbIX. CymMma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTJIbI TPEYTOJIBHUKA.

[IpsmoyrosbHbIM  TPEYroabHUK. (CBOMCTBO MEIWAHBl MPSIMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [IpsAMOYTroabHbIN TpeyronbHUK ¢ yriaoM B 30°.

HepaBeHnctBa B reomeTpuu: *HEpaBeHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

*T'eomeTprueckoe MecTo Touek. * buccekrtpuca yrima W cepeauHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYyr, XOpJla M JHAMETP, HUX CBOMCTBA. B3aumHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMou. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KJIACC

UYereipéxyronpauku. [lapamienorpaMmm, ero npu3Haku 1 CBOMCTBa. YacTHbIE
Cllydan TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpssmoyrosnbHas Tpanenus.

*Meron yaBoeHUsl MeauaHbl. [{eHTpanbHas cuMMeTpus.

Teopema danieca u Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. CpeaHue
JIMHUM TPEYTOJIbHUKA U Tparnenuu. LleHTp Macc TpeyrojabpHuKa.

[Tonobue TtpeyroabHUKOB, KO3 duimeHT noaodus. IlpusHaku nomoous
TpeyroabHUKOB*. [IpuMeHeHne no1o0us Npy penieHny MPakKTUHIECKUX 3a1a4.

CaoiicTBa mioniaae reomerpuueckux Guryp. @opMmynbl Ui IUIOMIAIA
TpPEYroJibHUKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIAen

! 3H€CL u gajee * * 0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOJUTCA B O3HAKOMUTCIILHOM IIJIaHE. Heuaror
CaMOCTOATCIILHO ONPECACIIACT 00BeM n3ydaceMoro mMarepualia.



no1I00HBIX (QUryp.

Brrunciienne miomaneil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB HA KIJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa npu pernieHun
MPAKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOro yrjia MPSIMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yriioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpalbHBIE YIVIBL, YTOJd MEXAY KAacaTEIbHOM U XOPIOU.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
YEeTBIPEXYTOJIbHUKHA. B3auMHOE pacmnojiokKeHne AByX OKpykHocre. Kacanue
OKpykHOCTeH. OOI111e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB M TEOpPEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue nogodus. [lono6re coOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa 0 MNPOM3BENEHUHU OTPE3KOB XOpI, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOI™.

Bekrop, ammHa (MOAYJdb)  BEKTOpa, COHANpaBJICHHbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAlpaBi€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMy HajJ BeKTOpamH. PasznoxeHue BEKTOpa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalssipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS JIJIMH U YTJIOB.

JlekapToBbl KOOpJIMHATBHI HAa IUJIOCKOCTH. *YpaBHEHHS MNpAMOU™ U
OKPYXKHOCTH B KOOpAMHATAX, IEPECEYEHHE OKPYKHOCTEH M NpsMbIX. Meron
KOOPJIMHAT U €r0 NPUMEHEHUE.

IIpaBuibHBIE MHOrOYroJIbHUKH. JlmmHa OKpykHOCTH. ['pagycHas wu
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

*JIBU>KEHHSI TJIOCKOCTH M BHYTPEHHUE CUMMETpPUHU (QUTYp (dJIEeMEHTapHbIE
npeactasienus). [lapannensubiii nepenoc. [ToBopot™.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIIEHUU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS M
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKkcruu, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOKHBIX TIOCJIEACTBUI MJisi OKPYXKAIOWIEH Cpeabl, OCO3ZHAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBAThH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUIBIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIC NMPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOTIO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENbHbIE, €IUHUYHBbIC, YacTHbIE U OO0IIue,
YCIIOBHBIE;



e BBISIBISITH ~ MaTeMaTH4YEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npejiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JIeNIaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pazOuparh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUU (NPSAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITENIbHO HECIOXXHBIE J0Ka3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOHMpATh CIIOCOO perieHus ydeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

e HCHOJI30BaTh BOIPOCHI KAaK HUCCIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHoe, (opMHUpOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpoOLEcca, a TaKXKe BbBIJBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTH HH(OpPMAIHU, ITAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
HH(pOpMAIINIO PAa3IMUHBIX BUOB U (DOPM MIPEACTABIICHHUS;

e BBHIOMpAaTh (OpMy TpeacTaBlieHUs HHPOPMALMK U  HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

e OIICHMBATh HAJAEKHOCTh HWH(POPMAIMU TO KPUTEPUSIM, IPEAJIOKEHHBIM
YUHUTENEeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMH
U 1IEeTSIMU OOTIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs

3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0/ OOCYXJI€HHS 33JaBaTh BONPOCHI MO CYLIECTBY OOCYX/IaeMOW TEMBI,

npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX

YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B

KOPPEKTHOH Gopme popMyTupoBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

e TMPEACTABISTH PE3YJIBTATHI PEUICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIIEA0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

e IIOHMMATh W UCIIOJIH30BaTh MPEUMYILECTBA KOMAHAHONW U WHAWBUAYaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

e IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHWPOBATH OPraHU3aLINIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX (QopMax padoTel (0oOcyxkaeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI

U KOOPIMHHMpPOBAaTb CBOW JIEHWCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PEIICHMs 3aAadd (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, AapryMEHTHUPOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEIBHUAETH TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH IIPU PELICHUH 3a/a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



MJIAHUPYEMBIE NPEJAMETHBIE PE3YJIbTAThI OCBOEHUA ®EJEPA/IbHOM PABOYEN
ITPOTPAMMBI KYPCA «TEOMETPHA» (I10 TOJAM OBYYEHUA)

OcBoenne yueOHOro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsl JOKHO OOecrneYnBaTh JOCTIKEHUE CIEAYIOIUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KJIACC

Pacnio3HaBaTh H3y4Y€HHBIE T€OMETPUYECKUE (UTYPBI, OIPEACNATh HX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb T'€OMETpUYECKUE (UTYPHI; BBINOIHATH
YEPTEKU MO YCIOBHUIO 3a1aud. M3MepsATh JUHEHHBIE W YIVIOBBIE BEJIUYHMHBI.
Pemiats 3a1a4n Ha BBIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henaty rpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEIUYHH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CtpouTh YepTek M K TEOMETPUYECKHM 3ajJadyaM (C HCIOJIb30BAHUEM
CMBICJIOBOI OIMOPBI: HABOSALIME BOMPOCHI U/ UM aJIrOPUTMa YUYEOHBIX IEUCTBUI).

Ilonp30BaThCcAd NIPU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUN 33]1a4.

[IpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCS MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOIO
TPEYroJIbHUKA, B PEHICHHH TEOMETPHUUYECKUX 3a7ad (C HUCIOJIb30BaHUEM
3pUTEIHLHON HATTISAHOCTU W/UITKM BepOAIbHON OTIOPHI).

OnpenensiTh MNapauieIbHOCTh MOPSIMBIX € TOMOUIIBIO YIJIOB, KOTOpPBIE
oOpasyeT ¢ HUMHU cekymas. OnpenensTh NapalieIbHOCTh MPAMBIX C MTOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJTHOM MPSIMOU 10 TOYEK APYrOM MPSMOM.

Pemrars 3amaun Ha KiteTyaroi Oymare.

[IpoBOUTH BBIYMCICHUS M HAXOJIUTh YMCIIOBbIE U OYKBEHHBIE 3HAYCHUS
JIJIOB B TEOMETPUYECKMX 3a/Jadyax C MCIIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEePECEYEHNH JIBYX MAapAJUICIbHBIX TMPAMBIX CeKylled. Pemare mnpakThueckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

NmeTs npeacTaBieHue 0 MOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyIMpOBaTh OMPENECIICHHUS] OKPYKXHOCTU M Kpyra, XOpJbl U JAHamMerpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IIPU
pELIECHUY 3a1a4.

OpueHTUpOBAaTHCS B MOHSATUSIX: OMNHUCAHHAsI OKOJIO TPEYrojbHUKA
OKPYXHOCTbB, IIEHTP OMUCAHHOW OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM YpOBHE
dbakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIUHHBIE MEPHEHAUKYISAPbI K CTOPOHAM TPEYrOJIbHUKA
MIEPECEKAIOTCS B OTHOM TOUKE.

OpueHTHpOBaTbCSI B TOHATHSAX U ONEPUPOBAaTh Ha 0a30BOM YpOBHE:



KacaTelibHasA K OKPYXXHOCTH, T€OpeMa O MEPHEHIUKYISIPHOCTH KacaTeIbHOM H
pannyca, IpOBEIEHHOTO K TOUKE KaCaHMUSI.

NmeTh npencTtaBiieHUE O MPOCTEHIINX T€OMETPUUECKUX HEPABEHCTBAX, HUX
MIPAKTUYECKOM CMBICIIE.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TTIOCTPOCHHUS C TIOMOIIBIO IUPKYJIS U
JIMHEUKHU.

8 KJIACC

Pacno3HaBaTh OCHOBHBIE BHJABl YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T'€OMETPUUECKUX 3a1au.

OpueHTHPOBATHCS B MOHATUHA — TOYKH MEPECEUEHUs] MEANaH TPEyroIbHUKA
(LeHTpa Macc) B pelieHUHr 3a1ad.

BrageTs noHsATHEM CpeHEN JIMHUU TPEYroJbHUKA U Tpamneluu, IPUMEHATh
UX CBOWCTBAa MpPU PEIICHHH MPOCTEUIINX TIeOMETpUYecKuX 3axad. Mmers
npexacrasiesue o teopeMe dameca M TeopeMe O MPONOPLUOHAIBHBIX OTPE3Kax,
OPUMEHATh UX JUIsl pElIeHUs IMPaKTUUYECKUX 3a7ad (C OMopoil Ha 3pUTENbHYIO
HaTJISITHOCTD ).

[IpuMeHATh TpU3HAKU MOJO00USI TPEYrOJLHUKOB B PEHICHUU HECIOKHBIX
reOMETPUYECKUX 3a]a4.

[Tonb3oBaTbea Teopemoil Iludaropa ans pemeHuss reoMeTpUYECKUX MU
MPaKTUYECKUX 3a]1a4.

Brnagete mNOHATHAMHM CHUHYCAa, KOCHMHYCa M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPeyroiabHUKa. [101630BaThCsl STUMU MOHSTHIMU JIJISl PELICHUS
MPaKTUYECKUX 3a/a4 (Ipu HEOOXOIUMOCTHU C ONTOPON HA AJITOPUTM TPaBUIA).

Boruucnars  (pa3nuuHbIMM - crioco0amu) (C OMOpPOM Ha CHPaBOYHYIO
MH(OpPMAIMIO) IUIOIIAJb TPEYTrOJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (QUTYD
(MonB3ysICh, T€ HEOOXOUMO, KaIbKYIATOPOM). IIpUMEHSATh MoTy4eHHbIE YMEHHUS
B MIPAKTUYECKHX 3a/1a4aXx.

Brnaners NMOHATHUSIMM BOMCAHHOTO M LEHTPAIBHOrO YIja, HCIOJIb30BaTh
TEOPEMBI O BIIUCAHHBIX YTiaX, yriax MEXAy XopJaMH (CEKYIIUMH) U YTIe MEXIY
KacaTeJIbHOM Y XOPJAOU MPU PEIIEHUH NPOCTEHUIINX FEOMETPUUECKHUX 3a]1a4.

Bianets MOHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU NPOCTEUIINX 3aa4.

[IpuMeHATh MOJyYEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIENIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOIUTh C HUX
NOMOILBIO PAa3JIMYHBbIE 3JEMEHTHI MPSAMOYTOJBHOTO TPEYroJbHUKA («pEeleHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI



Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHU.

[Tonb3oBaThesa popMyamMu MPUBEIACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM I HAXOXKJICHUSI COOTHOIICHUH MEXIAy TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO MH(DOpPMAIIHIO).

Hcnonb30BaTh TEOpEMBbI CHHYCOB M KOCUHYCOB JIJIsl HAXOXACHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pEIIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MPHU
pelIeHNH NPOCTEHIIINX TEOMETPUUYECKUX 3a]1ay.

Brnagerp moHsTHSAMH — npeoOpa3oBaHHsS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MOAOOHS MTPOU3BOIBHBIX
buryp, ymMeTp BBIYHCIATH [UIMHBI M HAaXOOUTh YIJIbl y TMOMOOHBIX ¢uryp (Imo
QITOPUTMY y4eOHBIX NercTBHiA). [I[puMeHsATh cBOWCTBa MOA00US B MPAKTUYECKHUX
3a7a4ax. Y MeTh MPUBOIUTH MPUMEPHI TOJOOHBIX (GUTYP B OKPYKAIOIIEM MHpE.

[lonb3oBaTbca TeopeMaMH (MO BU3YaJbHOM OMNOpPE) O MPOU3BENCHUH
OTPE3KOB XOPJ, O MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHMMATh MX IF€OMETPUYECKUN U (U3HUECKUid
CMBICJ, TNPUMEHATh HMX B PEHICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTH CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJIUH U YTJIOB.

[Tonb30BaTbcs METOMOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHSTh €ro B
PELICHNN T€OMETPUYECKUX U MPAKTUUECKUX 3a/au.

Bnagers mOHATHAMHM NPaBUIBHOIO MHOTOYTI'OJIbHUKA, JJIMHBI OKPYXHOCTH,
JUITMHBI AYTH OKPYKHOCTU M PaJMaHHOW MEpHI yIJia, YMETh BBIYUCIATH IUIOMIA/Ib
Kpyra M ero yacteil (c omopodl Ha crnpaBouyHyro uH(popmaiuio). llpumeHsTh
MOJTyYE€HHBIC YMEHHSI B PAKTUYECKUX 3a/1adax.

Haxonuth ocu (MM LEHTPBI) CUMMETpUU (UTYyp, NPUMEHATH JIBHKECHUS
TUTOCKOCTH B MPOCTEUIITNX CIydasiX.

[IpuMeHsTh MOTyYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTHUECKUE
MOJIEIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUECKUX (QYHKIHMM (IOJIb3ysCh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHUHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (I1IO TOAAM OBYYEHMUA)
7 knace (68 41)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uciao

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4ac0B)
IIpocTreiimme [Tpocreiimuye reoMeTpruuecKue 0ObEKThI: TOUKH, IPAMBbIE, J1yud | POPMYJIHPOBATH OCHOBHBIC IIOHATHS U OIIPECIICHUS.
reoMeTpuyecKue U yTJIbl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YCHHBICE  TEOMETPUYECCKUE  (UTYpHI,
$urypsi CMexHbIE U BEpTUKAJIBHBIE YTJIbL. ompeneJsiTh HX B3aUMHOE PAacCIOJIO)KEHUE, BbITOJHATH
U HX CBOMCTBA. Pabora ¢ npocTeimmmMu 4epTexamu. 4epTEX MO YCIOBHUIO 33/1aud (C MCIOJIB30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JHMHEHHBIX W YIJOBBIX BEIMYWH, BBIUMCIICHHE |OMOPHI: HABOSAIIME BOIPOCH W/WUJIM aIrOpuTMa Y4eOHBIX
reOMeTPUYEeCKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEeJIMYMH [lepumerp u  mnowmwaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeie TOCTPOCHUS C TOMOUIBIO [UPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEHKH.
N3mepsiTh JMHEHHBIE U YIJIOBbIE BEITUYMHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha TIJIa3» pa3Mepbl pPealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEITUYUH
YTJIOB.
PemaTp 3a1aun Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KIaCCU(PUKALUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOJUMbIE
JIOKa3aTeJIbHbIE PaCCyKICHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHuKH [lonsiTue O  paBHBIX TPEYroJdbHUKAX M  MepBUYHBbIC | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 v) MIPE/CTABJIICHUSI O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpwu |deprexkax (¢ yka3aHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTH C

IMpU3HaKa paBCHCTBA TPCYTr'OJbHUKOB.

IIpu3Hakn  paBeHCTBA  MPSAMOYTOJIBHBIX  TPEYIOJbHUKOB.

BU3YyaJIbHOU OIIOPOM.

BriBoauTh CIIEICTBUS (paBeHCTB COOTBETCTBYIOLINX




CBOICTBO MeIMaHBI IPSIMOYTOJIBHOT'O TPEYT OJIbHUKA.
PaBHOOepeHHbIE W PaBHOCTOPOHHHE  TPEYTOJIbHUKH.
[Tpu3Haky U CBOICTBAa PaBHOOEAPEHHOTO TPEYTOJIBHUKA.
[IpoTtuB Oousblieli CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIIMNA
yTOJI.

[Ipocreiiine HepaBeHCTBA B TIE€OMETPHHU.
TpeyroiapHuKa. HepaBeHCTBO ToMaHOM*.
[TpsIMOYTONIBHBIN TPEYrOJIbHUK ¢ yriioM B 30°.
[lepBble NOHATHS O 10KA3aTEILCTBAX B FEOMETPUH.

*HepaBeHCTBO

3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyIMPOBATH OIIpeCIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IMEpHEHAMKYISpa
OTpe3ka; NepUMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIOPOI Ha AIITOPUTM IPABUIIA.

@®opmyaupoBaTh CBOMCTBA U INPU3HAKU PABHOOEIPEHHOIO
TPEYroJbHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsaTH IIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHHUEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS  HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IMapaJnejabHbIe
npsiMble, CyMMa
yIJ10B
TPEYroJbHUKA
(14 9)

[TapannensHble nOpsiMble, WX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHBIE M OJIHOCTOPOHHME YTJIbl (0Opa3oBaHHBIE IPU
NepeCceYeHUH NMapaJlIeNIbHBIX MIPSIMBIX CEKYIIEH).

IIpu3Hak  mapajuleIbHOCTH  NPAMBIX  4E€pe3  PaBEHCTBO
paccTOsTHUI OT TOYEK OAHOU MPSMOM A0 BTOPOU MPSIMOM.
CymMmMa yriioB TpeyroJlbHHUKa 1 MHOTOYTOJIbHUKA.

Bremnue yrisl TpeyrojibHHUKa

®opMyIMpoBaTh  NMOHSATHE  IAPAJUICIBHBIX
HAXOUTh IIPAKTUYECKHUE TPUMEPHI.

M3yuyaTh CBOICTBa YIJIoOB, OOpa30BAHHBIX IPHU MEPECEUCHUU
NapaJUIEIbHBIX IPSAMBIX CEKYIIEH

IIpoBoaute noka3areibcTBa. POpMyIHPOBATH TeopeMy
NapaJUIEIbHOCTH ~ JBYX IHpPSIMBIX C  IIOMOILIBIO  YIJIOB,
00pa30oBaHHBIX NpPU [EPECEUEHUU OTUX TMPSAMBIX TpPETben
IPSAMOM.

BoruncasTe CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
Haxonuth uyucioBble W OyKBEHHbIE 3HA4YEHUS YIJIOB B
reOMETPUUECKUX 3ajjauyax C UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU.

IIPSIMBIX,

Oxkpy:KHOCTH

OKPY)KHOCTL, XOpAbl U TUAMCTPBI, UX cBoiictBa. KacarenpHas

®opMyJIMpOBaTh  ONpedeJeHUsl. OKPYKHOCTH, XOpPJBI,




U KpYT.
I'eomerpuueckue
NMOCTPOEHUA

(14 )

K OKpyxHOocTU. OKpPY>KHOCTb, BriucaHHasi B yroi. *[lonsitue o
I'MT, npumenenue B 3ajayax. buccekTpuca v cepeauHHbIN
NEePHEHANKYJISIP KaK TEOMETPUUYECKUE MECTa TOUCK™.
OKpy>KHOCTb, OINKCAaHHAsI OKOJIO TPEYrojbHUKA. BrimcanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiiiue 3aa4u Ha MOCTPOEHUE.

JuaMeTpa M KacaTelbHOM K OKPYKHOCTH.
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYpPChI:
OKPYKHOCTb, BIIMCAHHYIO B yIOJI; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YT0JI; paBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3zoBath MeTon ['MT 15 nokazarenbcTBa TEOPEM O
nepeceuyeH: OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIMHHBIX
NEPIEHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA C IOMOIIBIO
I'MT.*

OBiajgeBaTb NOHSATHSAMHM  BIIMCAHHOM M ONUCAHHOU
OKPY)KHOCTEH TpEyroJbHHUKA, HaXOAMTh LEHTPBl 3THUX
OKPYXHOCTEH C OIIOPOM Ha aJITOPUTM IpaBUJIa.

Pemarts OCHOBHBIE 3alaYyM Ha NOCTPOEHMe: YIJA, PAaBHOIO
JAHHOMY; CEpPEIMHHOIO MEPIEHAMKYJISApa TAaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4Yepe3  JaHHYH  TOYKY H
HNEPHIEHANKYIAPHON TaHHOM NpsAMON; OUCCEKTPUCHI JaHHOTO
yrjia; TPEYrojbHUKOB IO pa3jIMYHbIM 3JEMEHTaM IIpU
HEO0XOIMMOCTH C HaNpaBJISIONIEH TOMOIIBIO.

3HAKOMMTBCS € HCTOPHE Pa3BUTHS T€OMETPHUH.

HN3yyarp ux

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpenne u 00O0OIIEHHE OCHOBHBIX IMOHSITUH W METOJOB
Kypca 7 kJacca.

Pematpb 3aJJa4Yd Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsIMU Kypca.

8 kiacc (68 1)

Ha3Banmue
pasnena (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm

YeTbIpEéXyroJbHUK

[TapannenorpamMm, €ro Npu3Haku U CBOMCTBA. YacTHbIE cllydau

HN300paxkars 1 HAXOAUTH HA YEPTEIKAX YETBIPEXYTONBHUKA




(12 9)

poMo,
Tpanenus.

[apajuleJorpaMMoB  (TIPAMOYTOJIbHUK,
OpU3HAaKU U CBOICTBa.
MMpAMOYTOJIbHAasA TPpariCuu.

*VnBoenue Meauansl. LlentpanpHas cummerpus™

KBaJpar), HX
PaBHOOOKAT u

Pa3HBIX BUJOB U UX DJICMEHTHI.

®opmyaupoBaTh onpeeeHus: napaJuienorpamma,
NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyu, paBHOOOKOM
Tpamnenuu, IpSIMOYTOJIbHOM Tparenuu.

Hcnoab3oBaTh NpH  pelleHUH MNPOCTeIIuX 3aaa4
IpU3HAKU W CBOMCTBA: MapasuieJorpaMma, MpsMOyroJibHHKA,
pom0Oa, KBajpaTa, TpameluH, pPAaBHOOOKOW Tpameruu,
IPSIMOYTOJILHOM Tpameru.

IIpuMeHsiT MeTOX YIBOCHHS MEAMAHBI TPEYTOJbHUKA C
OTOPOM Ha alITOPUTM IPaBUIIA.

Hcnoan3oBaTh IHQPPOBBIE PECYpChl JJISI  HUCCIIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema ®aseca
U TeopemMa 0
NPONOPUHOHAIBH
bIX OTpe3Kax,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Paneca u TeopeMa 0 IPONOPLUOHATIBHBIX OTpe3Kax. ™
Cpenssist TuHUs TpeyrojibHUKa. Tpamnenus, €€ cpeaHsist JUHUS.
*IIponopuyoHaIbHbIE  OTPE3KH, IOCTPOEHHE  YETBEPTOro
IIPONOPLUUOHAIIBHOIO OTPE3KA.

CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE.

[Tonobuble  TpeyrombHuku. Tpu  mpu3Haka
TpeyroabHUKOB™. [IpakTHuecKoe MpUMEeHEHHE.

o100us

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHENKH C
ucrojp30BaHue  Teopembl  Pameca U TEOpPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMUTH  YETBEPTHIN
MPOINOPLIMOHANIBHBIN OTPE30K C OMNOpPOH Ha 3PUTENIbHYIO
HaTJIsJHOCTb.

HaxoauTthb m0100HBIE TPEYTOJIHBHUKH Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB NOJO00MS TMpHU
HE00XOJIMMOCTHU € BU3YaJIbHOM OIOPOH.

Pemath 3agaum Ha TMOAOOHBIE TPEYTOJIBHUKHU C TOMOIUIBIO
CaMOCTOSITENILHOTO TTOCTPOCHUSI YepTeX el U HaXOXKICHHS
HOJOOHBIX ~ TPEYrOJbHUKOB  IPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.

IIpoBoaUTH 10KA3ATEJIBCTBA C UCIIOJIb30BAaHUEM ITPU3HAKOB
MOA00Ms HECIOKHBIX T€OMETPUUYECKHUX 3a7ad C OMOpO Ha
ITOPUTM y4eOHBIX I€HCTBUH.

IlpumeHsiTh  TONYYEHHbIE  3HAHUS  [PU  PEIICHUU
TreOMETPUUECKUX U MPAKTUUYECKUX 3a/1a4 ITPU HE0OXO0AUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMMTBCS € HCTOPUEH Pa3BUTHs FEOMETPHH.




Iiiomane.
Haxo:xnenue
IIomaaen
TPEyroJibHMKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

[Tonsitre 06 001IEH TEOpHUH TUTOIIAIH.

@opmynbsl AN IUIOMIAAU TPEYrojbHUKA, MapajlienorpaMmma.
*OTHOIIIEHUE TUIOIMIACH TPEYroJbHUKOB ¢ OOIIMM OCHOBAaHHEM
WM 00Iel BBICOTOM.

Brrurcnenue miomaaei CIoXHBIX GUTYp depe3 pa30OueHue Ha
4acTH U AOCTpoeHue.™

[Tnomanu ¢puryp Ha kieTdaTon Oymare.

[Tnomanu momo6ubIx Guryp. Beraucinenue miomanei. 3agaqn ¢
IPAKTUYECKUM cojepKaHueM. *PelieHne 3agad ¢ NOMOIIbIO
METO/Ia BCHOMOTaTeIbHOM IIoMmaan. ™

OBjageBaTh NMEPBHYHBIMH MpPeICTABJIEHUSIMH 00 00mIeH

Teopuu Iuomaau (Mepsl), GopMyJaHPOBATH CBONCTBA
TUIOMIA/IH, BBISICHSITH UX HATJISITHBIN CMBICIL.

[Mpumensts  GopMyasl  IJIOHNIAMU  HapalieiorpaMMa,
TPEYrOJbHHUKA, TpaNely ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IpumeHsaTH bopmyIIBI TUTOIIATA BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHaU M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO MH(POPMAITHIO.

Haxoauth 1iomaau ¢uryp, n300pak€HHbIX Ha KJIETYaTON
Oymare, HCIOJIL30BaTh Pa30MEHNE HAa YaCTH U JOCTPOCHHUE.
Pa3ouparp npuMepbl UCIOJIb30BAHUS BCIOMOTraTEIbHOMN
rmiaom@aan JJid peCHus recOMETpUICCKUX 3a/iay.

HaxomuTh 1uomaau noJo0HBIX ¢Guryp ¢ omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoryucasiTe U101 Pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIA/b C MPAKTHYECKUM COZCPKAHUEM
1I0CJIE COBMECTHOI'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  HPSIMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOLIEHHsT ~ MEXAY CTOPOHAMH B  NPSIMOYTOJbHBIX
TpeyroipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BBIYMCICHUSIX.

Brnagerb  MOHATHSIMM ~ TPUTOHOMETPUYECKUX  (DYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHE  COOTHOILIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOMl Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBath  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBath  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUIsl HAXO0KICHUS
COOTHOUICHUH MEXIy TPUTOHOMETPUYECKUMH (YHKIUSIMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPaBOYHYIO
nH(pOpMaIIHIO.

OCHOBHO€




IpuMeHsiTH TONYyYCHHBIC 3HAHUS U YMEHUS TPU PEHICHUU
INPaKTHYECKUX 3agad (IpH HEoOXOAMMOCTH C OHOpOil Ha
QITOPUTM IPaBUJIIA).

3HAKOMHUTBCS € HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BnucanHble M LIEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTelnbHOU U | DOpMYyJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpZOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Bnucannsle VYTIbl MEXAY XOpAaMHU U CEKYLLIUMU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Bricannbie U onucaHHbIe YETHIPEXYTOIbHUKH, UX MPU3HAKU U | BBIYHCIATH YIJIbl C TOMOIIbIO TEOPEMBI O BIIMCAHHBIX yriax,
YeTBIPEXyroJbLHUK |CBOMcTBA. IlpuMeHeHume HSTUX CBOMCTB MpU  PEUICHUM |[TEOPEMBl O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. FEOMETPUUYECKUX 3aJ1au. HEHTPaJbHOM YIJ€ TpU HEOOXOAMMOCTH C BHU3YaJbHOM
KacarenbHble BzaumHoe pacnonoxkeHue ABYyX OKpykHocteil. Kacanue | onmopoiu.
K OKPY’KHOCTH. OKPYXHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO IH(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTH UX CBOWMCTBA M NPHU3HAKU IIOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoab30BaTh 3TH CBOWCTBA M MNPU3HAKU IIPU PELICHUU
3ajad.
IToBTOpEHHUE, [ToBTOpEHNE OCHOBHBIX MHMOHATMM M METONOB KypcoB 7 M 8§ |PemaTh 3agayum Ha NMOBTOPEHHUE, WLIIOCTPUPYIOIIME CBS3U
00o0menune KJIacCOB, 0000111eHNE 3HAaHUM. MEX/1y pa3InYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaace (68 1)

Ha3zBanmue
pasnena (Tembl)
Kypca (4uciao
4acoB)

OcHoBHOe cogepKaHue

OcHoBHBIE BU/BI 1eSIT€IbHOCTH 00y4ar0IIMXCH

Tpuronomerpus.
Teopembl

Omnpenenenue TpuroHoMmerpuueckux ¢GyHkuui yrios ot 0° go
180°. KocuHyc u cuHyC mpsiMoro M Tymnoro yria. Teopema

®opmyMpoBaTh  ompeAedeHMsl  TPUTOHOMETPHUYECKHX
(GyHKIMH TYNBIX W TPSAMBIX YIJIOB C BH3yalbHOH ONOPOH.




KOCHUHYCOB U

KocuHycoB. (OO000mEnHas) Teopema CHHYCOB (C pagmycom

DopMyIMpOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C

CHHYCOB. ONMCAHHOM OKpYXHOCTH). HaxoxaeHue [IMH CTOPOH | |paJlyCOM OMHCAHHON OKPY>KHOCTH).
Pemenue BEJIMYUH YIJIOB TPEYTOJIbHUKOB. Pemiath TpPEYrojpHUKH C ONOPOM HA aNrOPUTM YYEOHBIX
TPeyrojbHUKOB ®opmyna mIomag TPEYrojbHUKa Yepe3 ABE CTOPOHBI U YIoJ | IeHCTBUM.
(16 v) Mexay HUMu. QopMyiia IIomaau 4eTbIpEXYrojbHUKA Yepes ero | Pemare nmpakTuyeckue — 3a/1aud,  CBOAsSIIUECS K
JUAroHaJId U yrojl MEeKIy HUMHU. HAXO0K/I€HUIO PA3THYHbIX 3J1eMEHTOB TPeyroJbHUKA.
[TpakTHUeckoe NpUMEHEHHUE T0Ka3aHHbIX TEOPEM.
IIpeodopasoBanue |*[lonsiTHe 0 MpeobpazoBaHUU MOJOOUS. OcBauBathp NMOHsATHE npeodpazoBaHus noxoous.
noxoous. COOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPU
MeTtpuyeckue Teopema 0 TPOU3BEACHUU OTPE3KOB XOpH, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B IIPOM3BEIEHUN OTPE3KOB CEKYILHMX, TEOpeMa O KBaJApaTe |OKpYXKarollel 1eiCTBUTENIbHOCTH.
OKPY:KHOCTH kacatenbHOM. [lpuMeHeHue B pelIeHHMH T'eOMETPUUYECKUX | *BBIBOAUTH METPUUYECKHE COOTHOILICHHUS MEXAY OTpe3KaMu
(10 9) 3a1a4.* XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOAOOHBIX TPEYTOILHUKOB.
Pemarh reoMerpuuecKkHMe 3aladyd M 3aJadyd U3 peajbHOU
YKU3HU C UCTIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB.*
BexTopbl OmnpeneneHue BEKTOPOB, CIOKEHHE M Pa3HOCTb BEKTOPOB, | Acmoab30BaTh BEKTOPbl KaK HaIPaBJIEHHBIE OTPE3KH,
(12 9) YMHOKE€HHME BEKTOPA HAa YUCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerexue) u

Pu3NYEeCKU ¥ TEOMETPUYECKUI CMBICII BEKTOPOB.

Pa3noxenue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkaysipHOE TPOM3BEJNEHHE BEKTOPOB, €ro IMPUMEHEHHE IS
HAaXOKJICHUs JUIVH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpuMeHeHrne BEKTOPOB JUIsl PEIICHHWS 3aJad KWHEMATHKU H
MEXaHUKH.

¢u3nueckuil (cuia) CMBICIBI BEKTOPOB C ONOpPOMl Ha
BOIIPOCHBIN IJIaH.

3HaTh omnpeaeJeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCIIC0BATH

reOMEeTPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX OINEpaluii.

Pemat, TreoMeTpUYeCcKHE 3aJadydl  C  HCIOJIb30BAHUEM
BEKTOPOB.
PackiagpiBaTh BEKTOp IO JIBYM  HEKOJUTHHEAPHBIM
BEKTOpaM.
Hcnoab30BaTh  CKaJISpPHOEC  MPOU3BEACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BuIYHCasATL CyMMY, Pa3HOCTh U CKAJISIPHOE IMPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpPHOE NPOU3BENEHUE [UISI HAXOXKJIEHUS




JUIVH U YIJIOB.

JexapToBbI JlekapTOBbI KOOPINHATBI TOUEK HA IUIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYIOJbHOM CHCTEMbI KOOPAMHAT,
KOOPAUHATHI Ha | *YpaBHeHue npaMoil.* YrioBoil ko3¢ UIMEHT, TaHTeHC YyTJia|AeKapTOBbIX KOOPIMHAT TOUYKH.
IVIOCKOCTH HAKJIOHA, IapaJuIeIbHbIC U MEPIECHANKYIISPHBIE IIPSMBIE. HccnenoBarb ypaBHEHHE IPSIMON M OKPYKHOCTU C OIOPOHU
9 ) VYpaBHeHue OKpyKHOCTM. HaxoJeHue KOOpAMHAT TOYEK |HA BOIPOCHBIN ILJIAH.
MIEPECEUECHUS] OKPYKHOCTH U MPSIMOH. HaxoauTtb LeHTp U pagnyc OKpYKHOCTH MO €€ YPaBHEHUIO.
Meroza KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1a4. PemiaTp 3agauMm Ha HaxOXXJICHHE TOYEK IIEpEeCEYCHUs
Hcnonb3oBanne MeToAa KOOPAUHAT B IPAKTUUYECKUX 3a]1a4ax HPSMBIX U OKPY’KHOCTEH C IOMOIIBIO METOJa KOOPAUHAT.
Hcnoab30BaTh CBOWMCTBA YIIIOBOTO KOX(QUIMEHTA MPSIMOI
OpU pElIeHUH 3a]ad, i1 OINPEIEICHUS PacHoIOKEHUS
IPSIMOIA.
IIpumeHsITH KOOpAUHATHI IIPH PELIEHUU N€OMETPUUECKUX U
IPaKTUYECKUX 3a7ad, JUIi IIOCTPOCHHs MaTEeMaTUYECKUX
MoJIeJiel pealbHbIX 33714 («METO/ KOOPIUHATY).
[Monb30BaThess Ui INOCTPOCHHST W MCCIENOBAaHUU
U (POBBIMU pecypcamu.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHs T€OMETPUHU
IIpaBniabHbIe [TpaBuJIbBHBIE MHOTOYTOJIBHUKH, BBIYHACICHHE HUX DJIEMEHTOB. | DopMyaupoBaTh OIpeleIcHUE IIPaBUJIBHBIX
MHOIOYIroJIbHUKM. (YUCIO , WM JjMHA OKPYKHOCTH. JlIMHA Iyrd OKPYKHOCTH. | MHOTOYTOJIbHMKOB, HAXOAMTH MX DJICMEHTHI.
Joauna IMoab30BaTHCS MOHATHEM JUJIMHBI OKPYKHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IVIOIAAb Kpyra.
Brruucienue
IJIomaaen

84)

Pannannas mepa yria.
[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brrancnenue minomaaei Guryp, BKIIOYAOIMINUX JIEMEHTHI KpyTa.

C MNOMOIIBIO IMPABHUIIBHBIX MHOTOYT'OJIbHHKOB, OHNPEACIAATH
YUCIO o, JIAHY AYTH U pallaHHYyI0 MCPY yI'J1a 110 O6p8.3].[y.

IIpoBoauTh Mepexoa OT paJlaHHON MEpHI yria K IpagyCHOU
¥ HA00OpOT MO BU3yaJbHOW OMOpe.

OnpeneasiTh IJIOMAIb KPyTa.

BoiBoauts GopmyJinl (B TpasyCHOM U pagraHHON Mepe) A
JUIMH YT, IUIONIAJE CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIPOCHBIN IJIaH.

BuruucasaTe 1oiomand  Guryp, BKIIOYAONIMX DJIEMEHTHI
OKPY)XHOCTH  (Kpyra) C ONOpOM Ha  CIOPaBOYHYIO
nH(pOpMaIIHIO.




HaxoauTp 11011311 B 33J1a4aX peaIbHOMN KU3HH.

JABuxeHust *TlonsiTHE O ABMIKEHUH IIOCKOCTH. Pazouparp  npumepbl,  WUIIOCTPUPYIOLUIME  IMOHATHS
IVIOCKOCTH [TapanienpHblil IepeHOC, TOBOPOT U CUMMETpUs. OCU U LEHTPHI | IBUKEHUS, LIEHTPOB U OCEN CUMMETPUU.
(64) CHMMETPHHU. @®opMyIHPOBATH OIPEIEICHUA IapauIEIbHOIO IEpeHoca,
[Tpocreiive npUMEHEHNUS B PELLIEHUH 3a7a4™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMUKHbIE TOUKH 110 00pasLy.
HaxoanTh EHTPHI U OCH CUMMETPUI TpocTelmx Guryp mo
obpasiy.
*TIpuMeHATHh NapajUIeNIbHbI MEPEHOC M CUMMETPHUIO IMpU
peLIeHUH TeOMETPUUECKUX 3ajiau (pa3douparb IpUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUM UG POBBIC
pecypcbL.*
IToBTOpEHUE, [loBTOpEHHE OCHOBHBIX MOHATHH U METOJOB KypcoB 7—9|OnepupoBarh moHATHAMHU: (Qurypa, Touka, mpsmas, yroi,
00001eHne, KJIacCOB, 0000I1IeHUE U CUCTeMAaTH3alMs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucremaTusamus | [Ipocreitime reomerpuueckue (GUTYpHI M UX CBOMCTBA. | TPEYTOJIBHUKH, NPSIMOYTOJIBHBIA TPEYroJbHUK, MEIuaHa,
3HAHUI H3mepenne reoMeTpuueCKuX BEIUYHH. OucceKTpuca W BBICOTa TPEYTOJIbHUKA, MHapaijiesiorpamm,
(7 q) TpeyroysbHUKA. poMO, NpSAMOYTOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanmnenpHble U IEPIIEHAUKYISPHBIE TIPSIMBIE.
OKpyXHOCTh U Kpyr. ['eomeTpuueckue MOCTPOCHMs. YTIbI B

OKPYKHOCTM. BrnmcanHele W ONUCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKPYKHOCTB.

YeThIpEXYroNbHUKMY. Bnucannsie 51 OITMCAHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema Iludaropa n Hauana TpuroHomeTpun. Pemenne o6mmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus IIJIOCKOCTH. JBrxenus. [Momobue.
Cummerpust.

Inomans. Breruucnenne mmromanei. Ilmomaan mogoOHBIX

duryp.
I[CKapTOBBI KOOp,[[I/IHaTLI Ha IIJIOCKOCTH.

KacaTeJbHast; paBEHCTBO U M0OJ00Ke (PUryp, TpeyroibHUKOB;
MapaJuIEIbHOCTh W NEPHEHIUKYISIPHOCTh NPSMBIX, Yol

MEXIY NpSAMbIMH, CHMMETPUS OTHOCHUTEIBHO TOYKH U
MpsIMOM; JITMHA, PACCTOSHWE, BEIMYMHA YIJa, IUIOIIANb,
nepumerp.

Hcnoan3oBats  ¢opmyJibl:  MEepUMETpa M ILIOLIAIU

MHOI'OYI'OJIbHUKOB, OJIMHBI OKPYXHOCTH M ILJIOHOIaAMW K a
b 2

00bEMa MPSMOYTOJIBHOTO MapasllesIenuIe s1a.
OnepupoBaTh MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIWHAT, BEKTOP; MCNOJAb30BaTh JOTH MOHATHS A

MIPECTABICHNS JaHHBIX U PELICHMS 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiath 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPAIMIO CBSI3eH MEXy pazIuYHBIMU YacTsAMHU Kypca.
Bbi0upaTs MeTOA [UIA PELICHUA 3aa4u.




BekTopsl Ha IIOCKOCTH.

Pemarnb 3agadu u3 HOBCGI[HCBHOP’I JKHN3HHU.




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* ['eometpust, 7-9 kmaccel/ Atanacsa JI.C., byry3zoB B.®., Kagomiies C.b. u
npyrue, Akimoneproe obmectBo «M3natenscTBo «IIpocBemnieHmes
METOANYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

YMK "I'eomerpus 7-9 knaccer"”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://www.mccme.ru/ http://window.edu.ru/

http://window.edu.ru/window/method/ http://www.edu.ru/
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