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HOACHUTEJIBHAS 3AIITUCKA

MaremaTuka SBISETCSI OJHUM M3 OIOPHBIX IPEAMETOB OCHOBHOW ImIKosipl. OHa oOecneuuBaer
YCIEIIHOE W3YYEeHUE JPYTHX IIKOJIBHBIX JIUCHMIUIMH: (U3UKH, XUMHH, WHQOPMAaTHKH H T. .
MaremaTiueckie 3HAHHUS, YMEHHS U HaBBIKM HEOOXOIUMBI JJIsl TMOATOTOBKM INKOJBHUKOB K XH3HH. B
nporecce 00y4eHHs1 MaTeMaTHKe IMPOBOAMTCSI CHCTEMAaTH4ecKas M LieJeHarpaBieHHas paboTa mo olmemy
Pa3BUTHUIO YUAIIHXCSL.

[Ipenmernas obnactb «Marematnka W WHPOpPMATHKa» 00JagacT OTPOMHBIM BOCIHUTATEIBLHBIM
MOTEHIMAJIOM, TPUY4YaeT K NPONOJDKUTEIBHOW YMCTBEHHOW HeATeNbHOCTH. lIpm sTOM OHa pa3BHBaeT
JIOTHYECKOE W IPOCTPAHCTBEHHOE MBIIUICHHUE. Y4YallMecs IOJIy4aroT NPEACTAaBICHHE O MaTEMaTHYECKUX
MOJIEJISIX; OBJIAJIEBAIOT MAaTEMaTHYECKUMU PACCYXKACHUAMU; ydaTcs MPUMEHATh MaTeMaTH4eCKUe 3HaHUS TpU
pEIIeHNN pa3lNMyHBIX 3a/a4 U OLEHMBATh IOJIYYEHHBIE PE3YyJbTATbl, OBJIAJEBAIOT YMEHMSIMH PpELICHUS
y4eOHBIX 3a/1a4; Pa3BUBAIOT MATEMATHUECKYI0 HHTYHULIHIO.

l'eomerpuss — oAWH M3 BaXKHEHIINX KOMIIOHEHTOB MareMarniyeckoro ooOpasoBanus. Omna
HEoOXoauMa Uil TPUOOPETeHUs] KOHKPETHBIX 3HAHUK O MPOCTPAHCTBE M MPAKTHYCCKH 3HAYMMBIX YMEHHI,
dbopMHpOBaHUS SI3bIKA OIMCAHUS OOBEKTOB OKPY)KAIOLIETO MHPA, pa3BUTHA HPOCTPAHCTBEHHOTO
BOOOpaXEHMSI U MHTYHLUH, MaTEMAaTHYECKON KYJbTYphl, 3CTETHYECKOTO BOCIHMTaHMA ydamuxcs. M3ydenue
reOMETPHY BHOCUT 3HAYUTEIBHBIA BKIIAJ B Pa3BUTHE JOTMUYECKOTO MBIIIJICHUS, B (JOPMHUPOBAHHE MOHSTHS
nokaszaresnbeTBa. [IpakTuueckue yMeHUsI M HABBIKM [€OMETPUUYECKOI0 XapaKkTepa HeOOXOAUMBI ISl TPYI0BOI
JESITeIbHOCTH U MPO(ECCHOHAIBHON TOATOTOBKH MIKOIBHUKOB.

PasButne y ywammxcs TpaBUIBHBIX TPEACTABICHHUM O CYIIHOCTH H  IPOUCXOXKIACHUU
TreOMEeTpUYEeCKNX aOCTpakiuii, COOTHOIIEHHWH pEealbHOT0 U HACAITBHOTO, XapakTepe OTpaKeHHUs
MaTEMaTHYECKOW HAyKOU SIBJICHUH U MPOLECCOB PEABHOTO MUpPAa, MECTE T€OMETPUH B CUCTEME HAayK U POIIU
MaTeMaTHYECKOI'0 MOJAEIMPOBAHMS B HAYYHOM IIO3HAHUU M B NPAKTUKE CIIOCOOCTBYET (HOPMHPOBAHHIO
HAYYHOTO MHUPOBO33PEHHS YYAlIMXCS, a TaKKe KAueCTB MBIIUICHUS, HEOOXOMUMBIX JJisl ajalTalud B
COBpEMEHHOM WH(POPMAIIMOHHOM OOIIIEeCTBE.

YueOHuk mig 7—9 KiIaccoB BXOAWT B CHCTEMY YYSOHHKOB IO reoMmeTrpuu s 7—11 kiaccos
aBTopoB JI. C. Aranacsu, B. @. byty3os, C. b. Kagomues, 3. I'. Ilo3nsk, U. U. KOnuna.

B yue6HO-MeToaMueckuit KoMmiekT «I'eomeTpus» 11t 7 — 9 KJ1accoB 3TUX aBTOPOB BXOJIAT:
Iporpamma;
yuebHuk «MatemaTuka. ['eomerpust. 7—9 knacchl» B OyMa)kKHOW M DJIEKTPOHHOM
bopmax;

®  METOAMYECKOe IMOCOOHe I yUUTeNs;
e «3amauu 1o TeoMeTpUr. 7 — 9 KIacCh»;
e pabouue TeTpany;
® JMJAKTUYECKHE MaTepHallbl;
®  CaMOCTOATENIbHBIE U KOHTPOJIbHBIE paOOTHI;
® TeMaTU4YeCKHUE TECTHI;
®  JIMarHOCTUYECKHE TECTHI.
HEJA N3YYEHUSA YYEBHOI'O KYPCA

«MaremaTuKy y)Ke€ 3aTeM Y4YUTh Haj0, YTO OHA YM B TOPSIOK MPUBOAWUTY», — THCAT BEIUKHIA
pycckuii y4yenbrii Muxaun BacunbeBud JlomoHOCOB. M1 B 3TOM COCTOMT OjHa W3 ABYX Iiesield 0Oy4eHus
TEOMETPHUH KaK COCTaBHOM YacTH MaTEMaTHKH B LIKOJIE. DTOM IIEIM COOTBETCTBYET AOKa3aTelabHas JIMHUA
npernojaBaHus reoMeTpud. HauwHasi ¢ cempMoOro kjacca Ha ypoKax TeOMETpHH OOyYaroIUiCs y4uTCS
MPOBOJUTH JIOKA3aTENbHBIE PACCYKICHHS, CTPOUTH JIOTUYECKHE yMO3aKIIOYEHHS, TOKa3hbIBaTh HWCTHUHHBIE
YTBEPKACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, POBOJAUTH PACCYKIEHUSI «OT MPOTUBHOTO», OTINYATh
CBOIICTBA OT MPHU3HAKOB, (POPMYIIMPOBATH OOPATHBIE YTBEPIKICHUSI.

Bropoii nenpio n3y4eHns TeOMETPUH SIBIIETCS MCIOJIB30BaHUE €€ KaK WHCTPYMEHTA MPH PeIIeHUN
KaK MaTeMaTHYECKUX, TAK U MPAKTUUYECKUX 3a/lay, BCTPEUAIOIINXCS B peaabHOM KU3HU. OKOHYMBIIUHN KypC
TEeOMETPHH IIKOJBHHK J0JDKEH OBITh B COCTOSIHUHM OTIPENEJINTh T€OMETPUUECKYIO (UTypy, OHCATh CIOBaMHU
JAHHBIA 4epTEX WIM PUCYHOK, HAWTH IJIOMIAJ]h 3€MEJbHOTO YYacTKa, PacCUMTaTh HEOOXOAMMYIO JUTHHY
OIITOBOJIOKOHHOTO Kabest niu TpebyeMble pa3Mepsl rapaxa Ijisi aBTOMOOHIIsl. DTOMY COOTBETCTBYET BTOpasi,
BBIUMCIIMTEIbHAS JINHUS B U3yUYEHUU T€OMETPUH B IIKOJE. JJaHHas MpakTHUYECKas JIMHUSA SBIISIETCS HE MEHEe
Ba)KHOM, ueM mepnasi.

JUii  3TOro y4duTeNnl pEeKOMEHAyeTcsl NoAOupaTh 3aJayd IPAKTUUECKOIO Xapakrepa It
paccMaTpUBaEMBbIX TEM, YUHUTh JI€TEH CTPOUTH MAaTeMaTHUECKHWE MOJEIH PealbHbIX KU3HEHHBIX CUTYalWH,
MIPOBOJWTH BBIUMCIICHUS W OLEHUBATh aJI€KBAaTHOCTh IIONYYEHHOrO pe3yibTara. KpaliHe BaxHO



MOMYEPKUBATD CBA3M TEOMETPUH C JAPYTUMH TpPEAMETaMH, MOTHBHPOBATH HCIOIB30BaTh OIMpPEICICHUs
TEOMETPHUYCECKUX (DUTYP W TOHSTHUH, JNEMOHCTPHUPOBATh NMPUMCHEHHE TOJYUYCHHBIX YMCHHU B (DU3HWKE H
TEXHHMKE. DTH CBs3M HauboJiee sIpKO BHIHBI B TeMaX «BekTopbl», « TpUrOHOMETPUYECKHE COOTHOICHUSY,
«Meton koopauHaT» U «Teopema [Tudaropay.

OCHOBHBIE JIMHUU KYPCA

B 7—9 xmaccax yueOHBII Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIHE OCHOBHBIE pa3felbl

conepxanus: «['eomerpruueckue QUrypsl 1 UX CBOMCTBay, «M3MepeHne reOMETPHUUECKIX BEIUUNHY, a TAKXKE
«JlexapToBBl KOOpPIMHATHI Ha IUIOCKOCTH», «BekTopbl», «/IBmkenus miockoct» u «lIpeobpasoBanus
IOIO0MS.
Copnepxanue pasznenoB «l'eomerpudeckue ¢Gurypel U ux cBoiictBay u «l3MepeHHE TI'€OMETPUYECKHX
BEIMYMH» HALEJICHO Ha IOJNyYeHHE KOHKPETHBIX 3HAHHUH O TeoMeTpuueckol (urype Kak BakHeHIIeH
MaTeMaTHU4YecKol MOJEeNH A OINUCaHMs OKpy)kawomero mupa. CHCTeMaTHYeCKOE€ W3ydeHUE CBOMNCTB
TeOMETPUUECKUX (UTyp MO3BOJIMUT PA3BUTh JIOTHYECKOE MBILIUICHUE U MOKa3aTh IPUMEHEHHUE 3TUX CBOWMCTB
MIPU PEIIEHUH 3a/1a4 BEIYUCIUTEIHHOTO U KOHCTPYKTUBHOTO XapaKTepa, a TAKKE MPaKTHYECKHUX.

Martepuain, OTHOCSIIUNCS K COAEpXKATeIbHBIM JIMHUAM «/[eKapTOBbl KOOPJMHATHI HA TIOCKOCTH» U
«BexTopbl», B 3HAUMTENBHOHW CTEMEHHM HECET B ce0e MEXIpPEAMETHbIE 3HAHMA, KOTOPBIE HaXOISIT
MIPUMEHEHHUE KaK B Pa3INYHBIX MaTEMATHYECKUX JUCLHUIUINHAX, TAK U B CMEXHBIX ITPEIMETaXx.

Marepuan pasgenoB «J[Bwkenuss mockoctw» u  «llpeoOpazoBanusi TogoOHMs»  co3maér
NpPEACTaBICHHE O METAalpeIMETHOM MOHATHU «IpeoOpazoBaHue». M3ydueHHE ero NMOMOXET IIKOJIbHUKaM
pacro3HaBath 1MoJ00HbIE GUTYpHl, B TOM YUCJIE B MPHUPOJE, UCKYCCTBE, apXUTEKType U CPeAr NPEeaIMETOB
OKpy>Kalollell 00CTaHOBKM; IMO3BOJHT HMCIOJIB30BaTh I'€OMETPHUYECKHE OTHOIICHHUS Uil PEUICHUs 3ajaad,
BO3HUKAIOIIUX B PeaJbHOM KU3HU.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

CornacHo yuyeOHOMY TutaHy B 7—9 Kiaccax u3y4aercst yueOHbli kypc «['eomerpus». YueOHBIH Mm1an
npexycMaTpruBaeT H3yd4eHHe reOMeTpUH Ha 0a30BOM ypOBHE, HCXO/Is U3 HE MeHee 68 yueOHBIX 4acoB B
y4e0HOM TOAy, BCETO 3a TpH rojia o0y4deHust — He MeHee 204 gacos.

COJEPXAHHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYUYEHUSI)

7 knace

HauansHble noHsTHsI reoMeTpuu. Touka, npsiMasi, OTpe30K, JIyd. Yroi. Bunel yrinos. BeprukanbHbie
U CMeXHbIe yriibl. buccektpuca yria. Jlomanasi, MHOTOyTrobHUK. [lapaniensHOCTh U MePIeHIUKYIIPHOCTh
MPSIMBIX.

Cummerpuunble ¢urypel. OCHOBHBIE CBOHCTBa OCEBOW CHMMeETpUH. lIpumepbl cumMmeTpun B
OKpY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO IIUPKYJISI U JTMHEHKH.

Tpeyronpauk. BeicoTa, MennaHa, OUCCEKTpUCa, UX CBOMCTBAa. PaBHOOEAPEHHBIH U PAaBHOCTOPOHHUI
TpeyrojabHUKH. HepaBeHCTBO TpeyroabHUKA.

CaoiicTBa ¥ IPU3HAKU PAaBHOOCIPEHHOTO TPEYroidbHHUKA. [I[pU3HAKH paBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa M NpPH3HAKM NapauledbHBIX NpsMbIX. CymMMa yTJIOB TpeyroJIbHUKAa. BHEIMHWE yriel
TpeyroJbHHKA.

[IpssmoyronbHEI TpeyronbHUK. CBONCTBO MeAHaHBI MPSIMOYTOJIBHOTO TPEYTOJIBHHUKA, TPOBEAEHHOMN
K runorenyse. [IpusHaku paBeHCTBa NPAMOYTOJNBHBIX TPEYTOJBHUKOB. [IpSMOYroibHBIA TPEYrOJbHUK C
yriom B 30°.

HepapenctBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, TeopemMa o
OombIieM yriie 1 OOJIbIIeH CTOPOHE TPEyroibHUKA. [lepneHanKynsip 1 HaKJIOHHAS.

I'eomeTpuyeckoe mMecto Todek. buccekTpuca yria M CEepeqUHHBIN NMEPHEHIUKYIAP K OTPE3Ky Kak
TEOMETPHUYECKHE MECTA TOUEK.

Oxpy>XKHOCTh W KpyT, XOpJa W AMaMeTp, X CBOiicTBa. B3ammHOE pacmonokeHue OKpYKHOCTH H
npsimol. KacatenpHas u cekymias K oKpyKHOCTH. OKpYy»HOCTb, BIIICAHHAs B yrojl. BriucanHas 1 onvcaHHas
OKPYKHOCTH TPEYTOJIbHHKA.

8 kiace
YerpipéxyronsHuku. [lapannenorpammM, ero npu3Haku M CBOWCTBA. YacTHBIE CIy4yad MapaisiesiorpaMMOB
(npsiMOyTOJBHUK, pOMO, KBaapaT), X NPU3HAKU U cBoiicTBa. Tpamenus, paBHOOOKas Tpareuusi, e€ CBOWCTBa
U npu3Haku. [IpsaMoyronpHas Tpanenus.

Merton yaBoeHusa meauansbl. LleHTpaibHasi CHMMETpHSL.

Teopema daneca u TeopeMa 0 MPONOPLUOHATBHBIX OTpe3kax. CpelHue JIMHUU TPEYTOJbHUKA U TpPalelHH.
IlenTp macc TpeyronbHUKa.



[Togobue TpeyroapbHUKOB, KO3pbumeHT mnomodus. Ilpw3Hakm ™OHOOMS  TPEYTONTHHHUKOB.
[TpumeneHre o00US IPU PEIICHUN MPAKTUISCKUX 3a7ad.

CpolicTBa Momaaeld reoMeTpudeckux ¢uryp. Dopmynasl IS IUIOMIAAH  TPEYrOJbHUKA,
nmapaygienorpamMma, pom0a u Tparnenun. OTHOIICHHE TUIOMAACH MOA00HBIX (DHUTYD.

Brruncnenue miorajieii TpeyroJbHIKOB 1 MHOTOYTOJILHUKOB Ha KJIETYaTOi Oymare.

Teopewma [Tugaropa. [Ipumenenue Teopems! [ludaropa npu perieHur MpakTUIECKUX 3a7ad.

CruHyc, KOCHHYC, TaHT€HC OCTPOTO yIila TMPSAMOYTOJBHOTO TpeyroibHHKa. (OCHOBHOE
TPUTOHOMETPHUIECKOE TOKIECTBO. Tpuronomerpudeckue Gyakmmun yrioB B 30°, 45° u 60°.

BrrcaHnHbie ¥ HEHTPANBHBIC YIJIBI, YTOJI MEXAY KAacaTeIbHON M XOPIO. YTIIbI MEXKIY XOpAaMH H
CeKyIMMHU. BrimcaHHBIE W ONHCAHHBIE YETHIPEXYTONBHUKH. B3anMHOE pacmonioeHne ABYX OKpPY>KHOCTEM.
Kacanwne okpyxxuocter. OOmme KacaTelbHbIE K TBYM OKPYKXHOCTSIM.

9 knace

Cunyc, kocuHyc, TaHreHc yrioB oT O ngo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyJibl IPUBEICHUS.

Pemenue tpeyronbaukoB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. PellleHne NpakTHYeCKHX 3a/1a4 C
MCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOpEMbI CHHYCOB.  [IpeoOpazoBanue OO0 [omo6ue
COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mponsBeneHUN OTPE3KOB XOPI, TEOPEMBI O MPOU3BEICHUU OTPE3KOB CEKYIIHX, TEOpEeMa O
KBaJpaTe KacaTeIbHOMU.

BexTop, mmHa (MOIyNlb) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO HANpaBICHHBIE
BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPANX HAJ BeKTOpamu. PasmoskeHue BekTopa
Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHatbl BekTopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB,
MMPUMCHCHUC I HAXOXKACHUSA JJIMH U YTJIOB.

JexapToBBl KOOpAWMHATHI Ha TUIOCKOCTH. YPpaBHEHHS NPAMONH M OKPY)KHOCTH B KOOpPIWHATAX,
nepecedeHrne OKpyKHOCTE! U MPSMBIX. MeTo 1 KOOpIMHAT U €T0 IIPUMEHEHHE.

IIpaBunbHBIE MHOrOYrOJbHUKHU. [[nuMHa OKpyXHOCTU. I'pagycHas W paauaHHas Mepa yIia,
BBIUMCIICHHE JJIUH IyT OKpYyKHOCTeH. [lmomans kpyra, ceKkTopa, cerMeHTa.

JIBWKEHHS TUIOCKOCTH W BHYTPEHHHE CHUMMETpuH GuUryp (dJIeMeHTapHbIe IPEICTaBICHHUS).
[TapannensHbIil nepenoc. [ToBopor.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O ITPEAMETA
«MATEMATHUKA»

OcBoeHue yueOHOro mpeamera «MaremaThkay 00€CHEUHMBAET JOCTHXKEHHE HA YPOBHE OCHOBHOTO
o0miero o0pa3oBaHUs CIEAYIONIMX JIMYHOCTHBIX, METANpPEIMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB:

JIMUHOCTHBIE PE3YJIbTATbI

JIngaHOCTHEIE pe3yNbTaThl OCBOSHHS ITPOTPaMMBI yUeOHOTO TpeaMeTa «MaTeMaThka» XapakTepU3yrTCs:
Ilampuomuueckoe eocnumanue:

MIPOSIBJICHHEM HHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JIOCTHKEHUSM POCCUHACKAX MAaTeMaTHKOB U POCCHICKON MaTeMaTWYECKOW IIKOJIBI, K MCIIOJIb30BaHUIO STHX
JOCTIDKEHHUHN B IPYTHUX HAyKaxX W MPHUKIAIHBIX chepax.

I'pasrcoanckoe u 0yxo8Ho-upascmeennoe 6ocnumanue:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA W peaM3allid €ro mpas, MPEICTaBICHUEM O
MaTeMaTHYECKHX OCHOBaX (YHKIMOHHUPOBAHMS PA3IHUYHBIX CTPYKTYD, SBICHHH, NPOLEAYpP I'PakTaHCKOTO
oOrmiecTBa (BbIOOpPHI, ONPOCHI W IP.); TOTOBHOCTHIO K OOCYXXICHHIO 3TUYECKHX IPOOJIEM, CBS3aHHBIX C
MPAKTHYECKUM PUMEHEHHEM JTOCTHKEHUH HAyKH, OCO3HAHNEM Ba)KHOCTH MOPAJTbHO-3THUECKUX MPUHITUIIOB
B JCSITEIBHOCTH YUEHOTO.

Tpyoosoe eocnumanue:

YCTaHOBKOH Ha akTHUBHOE y4YacTHE B PEIICHWH TMPAKTUYECKHX 3a/1ad MaTeMaTHYeCKOW HalpaBICHHOCTH,
OCO3HAHHMEM BAKHOCTH MaTeMaTH4eCKOro oOpa3oBaHHMA HA NPOTSHKEHWH BCEW XU3HHM Ui YCIICHIHOM
npodeCCHOHANIBHON JIEATENBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYATbHON TpPaeKTOpUM 00pa3oBaHMsS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIECTBEHHBIX OTPEeOHOCTEH.

Icmemuueckoe éocnumanue:

CIIOCOOHOCTBIO K AIMOIMOHAIHHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKWX OOBEKTOB, 3afad,
pelIeHun, paccy X IeHUI; YMEHHUIO BUIETh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B ICKYCCTBE.

Llennocmu nayunozo noznanusa:



OpHCHTAIlMEed B JICATCIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TIPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOABI M 00ILIecTBa, MOHMMAaHHEM MaTeMaTHYeCKOM HayKH Kak
chepbl 4eIOBEYECKON NesTeIbHOCTH, JTAloB €€ Pa3BUTUS M 3HAYMMOCTH JAJS Pa3BUTHA LUBHIN3ALNU;
OBIIQJICHUEM SI3BIKOM MAaTCMAaTHKH ¥ MAaTEeMaTH4YeCKOW KyJIbTypod KaK CpEJICTBOM TIO3HAHWS MUPA;
OBJIaICHUEM MPOCTEHIINMH HaBBIKAMH HCCIIEIOBATENBCKOM NESITENbHOCTH.

QDusuueckoe socnumanue, hopmuposanue Kyavmypol 300p06bs U IMOUUOHATLHOZ0 OAZONOIYUUA:
TOTOBHOCTBIO TPUMEHATh MaTeMaTW4ecKue 3HAHHWS B WHTEpPEcaX CBOETO 3J0POBbS, BEIEHHS 3I0OPOBOTO
o0paza >ku3HHU (3I0pPOBOE NMUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA, peryisapHas Gu3ndeckas
AKTUBHOCTH); CPOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHMEM CBOETO MpaBa Ha OIIMOKY M TaKOTO XKe
npaBa JIPYroro 4eioBeka.

Dxonozuueckoe socnumanue:

OpHCHTAllMell Ha MpPUMEHEHHE MaTeMaTW4YeCKUX 3HAaHWH Uil pelleHHs 3aJad B OOJIACTH COXPaHHOCTH
OKpY>Kalolled cpefpl, IUIAHUPOBAaHUS MOCTYIKOB U OLIEHKHA MX BO3MOXKHBIX MOCIECICTBHN IS OKPYKAIOIIEH
Cpelibl; OCO3HAHUEM TII00aTBHOT0 XapaKkTepa SKOJOTHYSCKHUX MPOOIIeM U IyTel X PEeIICHHUS.

Juunocmmusie pe3ynvmamol, odecnevusaoujue A0AnmMayuio 00y4aruezoca K UsMeHAIOUWUMCA YC108UAM
COUUAbHOIL U RPUPOOHOIL CPEObl:

TOTOBHOCTBIO K JICUCTBHSM B YCJIOBHUSX HEONPEICIEHHOCTH, MOBBINICHHIO YPOBHS CBOCH KOMIIETCHTHOCTH
yepe3 MPaKTUYCCKYIO JICSITENBHOCTh, B TOM YHCIC YMEHHE YYUTBCA y IPYTruX JrOjei, mpuoOperaTh B
COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUWA, HABBIKKM U KOMIICTCHIIMM W3 OIIbITa APYTUX| HCO6XOI[I/IMOCTI>IO B
(hopMUPOBAaHUHN HOBBIX 3HAHUI, B TOM 4ucCie (HOPMYyIMPOBaTh WACH, TOHATHUS, TUIIOTE3Bl 00 OOBEKTaxX
SBIICHUSAX, B TOM WYHCIIC paHee HE W3BECTHBIX, OCO3HABATh JCQUIMTHI COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, IUIAHHUPOBaTh CBOE pa3BUTHE; CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO,
BOCIIPHHUMAThH CTPECCOBYIO CHTYallMIO KaK BBI3OB, TPEOYIONIMH KOHTPMED, KOPPEKTUPOBATh PUHHMAEMEBIC
peleHus U ielcTBUs, (HOPMYITHPOBATh U OLICHUBATH PUCKH U MOCIEICTBHSI, (JOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOGHHS MIpOrpaMMmbl ydeOHOTOo mpeamera «MaremaTnkay
XapaKTepU3yIOTCSl OBJIAJCHHEM YHUBEPCATHHBIMU IIO3HABATENBHBIMU JIEHCTBUSIMH, yHHBEPCAIbHBIMH
KOMMYHHUKATUBHBIMH JCHCTBUSIMHU U YHUBEPCATBHBIMU PETYJISITHBHBIMH JICHCTBUSIMHU.

YHuBepcabHbIE MMO3HABATEIbHbBIC JEHCTBUS 00eceunBaroT (hOpMUpOBaHUE 0a30BBIX KOTHHUTHUBHBIX
MPOIECCOB 00yYarONIMXCsl (OCBOCHHE METOAOB TO3HAHUS OKPYXKAIOIIETO MHpPA; MPUMEHEHUE JIOTUYECKHUX,
HCCIIeIOBATEICKUX ONepaluii, yMEHU# padoTaTh ¢ HH(pOpMaIIHei).
ba3zoesvie nozuueckue oeiicmeus:

® BBISBIIATh U XapaKTEPU30BaTh CYIICCTBEHHbIC IPU3HAKM MAaTEMaTHYECKUX OOBEKTOB, IMOHSITHUH,
OTHOIICHWH MEXAy TMOHIATHAMHU; (GOPMYITUPOBaTh ONpeAENeHHUs] TOHATHH; YCTaHABIWUBATh
CYIIIECTBeHHBII TpU3HAK KiIacCU(UKAIMK, OCHOBAHHS Il OOOOIICHHWS W CpaBHEHHS, KPUTEPUHU
MIPOBOJIUMOTO aHAJIH3A,;

® BOCIPUHMMATH, (OPMYJUPOBaATH M  NpPeoOpa3oBBIBATh  CYXJICHHUSA:  yYTBEPAUTCIbHBIE U
OTpHIIaTeNbHbIE, €MUHIYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

®  BBISBIIATh MAaTEMATHUYECKUE 3aKOHOMEPHOCTHU, B3aMMOCBS3M M NPOTHBOpeurs B (DaKTax, JaHHBIX,
HAOMIOJIEHNSIX W YTBEPXKACHUAX; TMpEAJaraTh KPUTEPHH JUIS BBISABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUIL;

e JienaTh BBIBOJABI C HCIOJNB30BAHHMEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX ¥  WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIFOUSHHH 110 aHAJIOIHH;

e pa30uparth JA0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKACHUHN (IIPSIMBIC M OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITETLHO ~ HECJIOXKHBIE  JOKa3aTelbCTBAa  MaTEMaTHYeCKUX  (haKTOB,  BBICTPAWBATh
apryMeHTaI|I0, IPUBOIUTE PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpATH CMOCOO pemeHus y4eOHOHM 3aaun (CpaBHMBAaTh HECKOJIBKO BAapUAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOASMIUI ¢ yIETOM CAMOCTOSITEIBHO BbIICICHHBIX KPUTEPHEB).

ba3zosvie uccnedosamenvckue oeiicmeus:

®  HCIOJIB30BATh BOMPOCHI KaK MUCCIIEAOBATEIbCKHI HHCTPYMEHT MO3HAHMS; (hOPMYJIUPOBATH BOIPOCHI,
(uKcHpyIOIe TPOTUBOPEYHE, MPOOIEMYy, CAMOCTOSATENBHO YCTaHABJIMBATH WCKOMOE W JIaHHOE,
(hOopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIUI0, MHEHUE; IPOBOIUTH 110 CAMOCTOSTEIBHO
COCTaBJICHHOMY IIJIaHY HECJIOXHBIA 3KCIEPUMEHT, HEOOJBIIOE HWCCIEAOBAHUE IO YCTAHOBICHHUIO
0COOCHHOCTEH MaTeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

®  CaMOCTOATENbHO (OpPMYNIHpPOBATH OOOOIICHHWS ¥ BBIBOABI IO pe3ylibTaTaM NPOBEAEHHOTO
HaAOIOEHNSI, MCCIEeOBAaHMS, OIEHHBATH JOCTOBEPHOCTHh IOJYYEHHBIX PE3yNbTaTOB, BBIBOJIOB W
000011ICHHMIA;



® MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOILECCa, a TaKkKe BBIABUTaTh MPEANOJIOKEHHS O €ro
Pa3sBUTUHU B HOBBIX YCJIOBUSX.
Paboma c ungpopmayueii:

e BBUIBJIATH HENOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAIMH, JAHHBIX, HEOOXOAUMBIX AJISI PELICHUS
3a/1a4y;

e BBIOMpATh, aHAJM3HPOBATH, CHCTEMATHU3UPOBATH W WHTEPIPETUPOBATH HH(POPMALHUIO Pa3IUUHBIX
BUZOB U (HOPM NIPEICTABIICHUS;

e BpIOMpaTh GOpMy NpeAcTaBIeHHUS MHGOPMALMM U WILIIOCTPUPOBATh pellaeMble 3aJaud CXEMaMH,
JuarpaMMaMiy, HHOH TpaduKoi 1 MX KOMOMHAIUSIMU;

e OlEHUBaTh HaA&KHOCTh HHGOPMALUU MO KPUTEPHUSM, MNPEILIOKEHHBIM yUYUTEIEM MU
c(hOpMyNHPOBaHHBIM CAMOCTOSITEIBHO.

VYHuBepcanabHble KOMMYHHKAaTHUBHBIE IEHCTBUS OO0ECIEYMBAIOT COOPMUPOBAHHOCTH COLMAJIBHBIX
HABBIKOB 00YJarOIINXCS.
Obwenue:

® BOCIpPUHHMATH M (HOPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHAMH M LEISIMU OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M INHCbMEHHBIX TEKCTaxX, NaBaTb
MOSICHEHHUS 10 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh IOIy4YEHHbII pe3yIbTaT;

e B Xoze 00CYXIEHHs 3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYKIAaeMOil TeMbl, MPOOIEeMBbl, pelaeMoil
3a7auy, BHICKA3bIBATh WJIEH, HAIlCJICHHBIC Ha TMOWCK PEIICHHS, COMOCTABIATH CBOM CYXKACHHUS C
CYXACHUSIMA JIDYTHX YYacTHHUKOB JAHMAajiora, OOHApy>KWBaTh pPa3IHuHe W CXOACTBO TMO3WIMUI;, B
KOPPEKTHOMH (opme HopMyIHpoBaTh Pa3HOIIACHUS, CBOU BO3PAKEHUS,;

® IPEICTAaBIATH  PE3YyNbTaThl PpEIICHHs  3aJadd, OKCIEPUMEHTAa, HCCICIOBAaHUS, IPOEKTa;
CaMOCTOSITETIbHO BBIOMpaTh (hopMaT BBICTYIUICHHs C YYETOM 3a/ad Mpe3eHTAH U 0COOEHHOCTEH
ayJIUTOPHUH.

Compyonuuecmeo:

® [OHMMATh M HCIIOIB30BATH MPEUMYIIECTBA KOMaHAHOW M MHAMBHUIYAIbHOW pabOThl MPHU PEHICHUH
y4eOHbIX MaTeMaTHUYECKHX 3a7ad; NPUHUMATh LeJlb COBMECTHOH AEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMi0 COBMECTHOW pPa0OThI, paclpenesisiTh BHIAB padOT, JOroBapuBaThcs, OOCYXKIaTh
NPOLIECC U PE3YJIbTAT PabOThl; 00001aTh MHEHHUST HECKOJIBKHUX JIFOCH;

®  yYacTBOBaTh B TPYNNOBBIX (hopMax paboThl (00CyKAeHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
Ip.); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHMPOBATH CBOM ACWUCTBHS C JPYI'MMH 4ICHAMH
KOMaHJIpl; OIICHWBaTh KAauecTBO CBOEr0 BKJIaJAa B OOMMH MPOAYKT TIO KPUTEPHSIM,
chOpMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.

YHHUBepcalbHbIE PETYJISATUBHBIC JEHCTBUS oOecreunBaoT (OPMHUPOBAHHE CMBICIOBBIX YCTaHOBOK H
JKU3HCHHBIX HABBIKOB JIMYHOCTH.
Camoopzanuzayun:

®  CaMOCTOATENILHO COCTABIISATH IUIaH, aliTOPUTM PEUICHUS 3aja4n (MM ero 4acTh), BHIOMPATh CIOCO0
pemeHns ¢ y4€TOM HMMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATb H
KOPPEKTHPOBAaTh BAapUAHTHI PELIEHNH C y4ETOM HOBOIM HHpOPMAaLIUH.

Camoxonmpons:

e BRBIaJNeTh crnocobamMu CaMOINPOBEPKH, CAaMOKOHTPOJS TIpolecca ¢ pe3yjbTara peleHHs
MaTeMaTH4YeCcKOH 3a/1auu;

® MpeNBUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTD MPH PEIICHUH 32/1a41, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTH Ha OCHOBE HOBBIX 0OCTOSATENBCTB, HAMJCHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OICHUBATb COOTBETCTBHE PE3YJIbTaTa JACATEILHOCTH MOCTABICHHOM LEIU M YCIOBHUSIM, OOBSCHATDH
NPUYHMHBl  JOCTHXKCHUS WM  HEJOCTW)KEHHsI [eNM, HaXOJWUTh OIMUOKY, JlaBaTh OIEHKY
MPHOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbTaThl OCBOGHHUs [IpuMmepHOil paboueid TporpaMmbl IO MareMaThke
NpEeACTaBJICHBI IO TO1aM 00y4eHUs B CIEAYIOUIMX pa3aesax MporpaMMbl B paMKax OTAENbHBIX KYpPCOB: B 5—
6 xiaccax — Kypca «Maremarukay, B 7—9 kiaccax — KypcoB «Anrebpay», «['eomerpus», «BeposaTHoCTb 1
CTaTHCTHKAY.

Pa3Butne snornueckux MpeACTaBICHUI M HAaBBIKOB JIOTMUECKOTO MBIIUIEHHS OCYILECTBIISIETCS Ha
NPOTSKEHUU BCEX JIET 0OydeHHsl B OCHOBHOH IIKOJIE B paMKaX BCeX Ha3BaHHBIX KypcoB. [Ipenmonaraercs,
YTO BBITYCKHUK OCHOBHOM IIKOJBI CMOJKET CTPOMTH BBICKAa3bIBAHMA M OTPUL@HMUS BBICKA3bIBAaHUM,
pacrno3HaBaTh HCTHHHBIC M JIOKHBIE BBICKA3BIBAHWSA, IPHUBOAWTH MPUMEPHI M KOHTPIPHUMEPHI, OBJIALEET



IMMOHATUAMMU: ONPCACICHUE, aKCHOoMa, TEopeMa, MO0Ka3aTCJIbCTBO — W HAYUYUTCA MCIIOJIb30BaTh HX IIPpU
BBITTIOJTHCHU N y‘lC6HI:;IX n BHGy‘-Ie6HLIX 3aaad.

OcBoenue yueOHOro Kypca «I'eomMeTpusi» Ha ypOBHE OCHOBHOTO OOILET0 00pa3oBaHUsi 00ECIICYHBaACT

JOOCTUIXCHHUC CJ'IC,I[YI-OH_[I/IX Hpe,I[MeTHLIX O6pa30BaTeJ'II>HBIX pe3yJ'IBTaTOBZ
7 kiIace

Pacno3HaBaTh H3y4YeHHBIE I'€OMETPHUYECKHE (QUIYPbI, ONPEACISATh MX B3aUMHOE DPACIIOJIOXKCHUE,
n300paxkaTh TEOMETPUUYECKUE (GUTYpHI; BBIIONHATH YEPTEXKH MO YCIOBHIO 3aAadyd. M3MepsTh
JIMHEWHBIE U YTJIOBBIE BEITMYMHBL. PeliaTe 3a1a4n Ha BEIYHUCIICHAE AJIUH OTPE3KOB U BEJIMYUH YTIIOB.
Henate rpyOyto OICHKY JUHEHHBIX U YTJIOBBIX BEJIMYHMH MPEIMETOB B pEalbHOM JKMU3HU, Pa3MepoB
IPUPOAHBIX 00BEKTOB. PaznuuaTh pasmMepsl 3TUX OOBEKTOB 0 MOPSIIKY BETHYUHBI.

CTpouth 4epTeXU K TeOMETPUIECKUM 3a/1a4aM.

Ilonp30BaTbCs NpU3HAKaMH PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIB30BaTh IPH3HAKM U CBOMCTBa
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU pElICHUH 3aad.

IIpoBOANTE TOrMYECKUE PACCYKACHUS C UCIOJIBb30BAHUEM F€OMETPHUUECKUX TEOPEM.

Ilonp30BaThCsl MpHU3HAKAMKM pPABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEJUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOIbHNKA, B PEIIEHUH FEOMETPUIECKUX 3aad.
OnpenensaTh MapaieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HHUMH CEKyIIas.
Onpeaenars napauieIbHOCTh NMPSIMBIX C IOMOILBIO PABEHCTBA PACCTOSIHUN OT TOUYEK OAHOWU MpsIMOU
JI0 TOYEK APYTrOod IPSIMOM.

Pemrate 3amaun Ha KieTdaToi Oymare.

ITpoBOAUTE BBIYUCICHHUSA U HAXOMUTh YUCIOBbIE U OYKBEHHBIC 3HAUEHHS YIJIOB B [€OMETPHUYECKHX
3agadax € HCIIOJB30BAaHUCM CYMMbI YIJTIOB TPCYTrOJIbHUKOB WM MHOI'OYTOJILHHUKOB, CBOICTB YTJIOB,
00pa30BaHHBIX IPU MEPECEUCHUH IBYX MapajUIeIbHBIX MNPSAMBIX CeKylled. PemaTts mpaxTudeckue
3aJa4M Ha HaXOXKJACHUE YTIIOB.

Bnamers mOHATHEM TIE€OMETPHUYECKOIO MeECTa TOYEK. YMETh ONpelessiTh OUCCEKTpHCY yIila |
CepeIHHBIN MepNeHINKYIp K OTPE3KY KaKk TeOMETPUUECKHE MECTa TOUEK.

DopMyIMpOBaTh ONPEIACICHUS] OKPY:KHOCTH M Kpyra, XOpAbl M JHaMeTpa OKpPYXHOCTH,
MOJIb30BAThCS UX CBOWCTBAMM. YMETh MPUMEHSATh ATU CBOMCTBA MpU pPELICHUU 3anady. Bnaners
MOHATHEM OIMHMCAHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOAHTh €€ 1eHTp. [lonb3oBaTecs
(daKTamMu 0 TOM, YTO OUCCEKTPHCHI YTIIOB TPEYrOJIbHHUKA MEPECEKAOTCS B OTHOW TOYKE, U O TOM, YTO
CepeIMHHBIE IEPIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OAHON TOUKE.

BitageTs noHsATHEM KacaTeNIbHOM K OKPYXKHOCTH, IOJIb30BaThCA TEOPEMOUN O IEPIEHIUKYISIPHOCTH
KacaTeJIbHOM M paguyca, IPOBEIEHHOIO K TOUKE KaCaHHs.

Ilomp30BaThCs MPOCTEHIIMMH T'€OMETPUYECKVMMH HEPAaBEHCTBAMM, INOHMMATh HMX MPAKTHYECKUN
CMBICTI.

IIpoBOANTE OCHOBHBIE TEOMETPUUECKHE TOCTPOSHUS C MOMOLIBIO LIUPKYJIS U JINHEHKY.

8 kimace

Pacmio3naBaTte OCHOBHEIE BH/IbI LIeTI)IpéXYFOJ'H)HI/IKOB, X 3JICMCHTHBI, IMOJIB30BATHCA HUX CBOMCTBAMH
IPY peLICHUH T€OMETPUUYECKUX 3a1ad.

ITpuMeHATH CBOMCTBA TOUKH NIEPECEUCHUSI MEIUaH TPEYTOJIbHUKA (LIEHTPa Macc) B PELICHNH 3a/1a4.
Brnagers moHsTHEM CpeAHEH JHMHUM TPEYroJIbHHUKA M Tpameluud, NMPUMEHSTh WX CBOMCTBA IpH
peuieHun reomerpuyeckux 3axad. llone3oBatbea  Teopemoidt  dameca u TeopeMoil 0
IMPONOPHUHNOHATIBHBIX OTPE3Kax, IPUMEHATH UX JJId PEIICHUA IMMPAKTUYCCKUX 3a1a4.

[IpuMeHATh TPU3HAKHN MTOA0OHS TPEYTOIBHUKOB B PEIIEHUH T€OMETPUIECKHX 3a/1a4.

[Monp3oBatkes Teopemoit [Tudaropa uist perieHus: reOMETPUYECKIX U MPAKTUIeCKUX 3a1a4. CTpouTh
MaTEMaTHYECKYI0 MOJIEb B MPAKTHUYECKUX 3a7adax, CaMOCTOATENBHO JIENaTh YepTEX M HaXOIUTh
COOTBETCTBYIOILIUE JUIHHBI.

Bragets moHATHSAMM CHHYca, KOCHHYCa ¥ TaHI'€HCA OCTPOro yria MpSAMOYTOJIbHOIO TPEYTrOJIbHUKA.
TTonp30BaThCST STUMH ITOHATUSIMHA I p€IICHUA MMPAKTUYCCKUX 3ada4.

Boerauciisate (pasnuyHbBIME CIIOCO0aMH) TUIOMAb TPEYTOIbHUKA M TUIONIAId MHOTOYTOJIBHBIX (QUTYD
(monb3ysch, e HEOOXOAUMO, KAIBKYIATOPOM). IIpUMEHATh MoyYyeHHbIe YMEHHUS B MPAKTHUECKUX
3a/a4ax.

Bragers MOHATHAMM BIHCAaHHOTO M IIEHTPAJIBHOIO yTia, HCIOJIb30BaTh TEOPEMBI O BIHCAHHBIX
yriIax, yriax MEeXIy XopJaMu (CeKyIIMMHU) M YTJIe MEXKIYy KacaTelIbHOW W XOPIOH MpU PEIIeHUN
reOMEeTPUUECKHX 3a/1ay.

Bnagerp TNOHATHEM ONMCAaHHOIO  YETHIPEXYIOJBbHUKA, IPUMEHATh CBOMCTBA  ONKCAHHOIO
YEeTBIPEXYTOJIBHUKA NP PELIeHUH 3a1ad. [[puMeHATs moyuyeHHbIEe 3HaHUA Ha TPAaKTUKE — CTPOUTH



MaTeMaTHYeCKUe MOJICNN IS 3a/1a4 PEATbHO JKU3HH U MPOBOIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C IPUMEHEHHEM TT0I00US ¥ TPUTOHOMETPHH (TI0JIB3YSICh, T1€ HEOOX0IUMO, KaJIbKYJISITOPOM).
9 kJiIace

e 3HaTh TPUTOHOMETPUYECKHE (QYHKUIUH OCTPBIX YIJIOB, HaXOIUTh C HMX IOMOLIbIO Da3IHYHbBIE
3NIEMEHTHl TPSIMOYTOJIBHOTO TPEYrONbHUKA («PEHmIeHHE TPSMOYTOJBHBIX TPEYTOJIBHUKOBY).
HaxoauTs (c mMOMOIIBIO KABKYJIATOPA) AJIHHBL U YTIIBI ISl HE TAOMUYHBIX 3HAUCHHH.

e [lome3oBarecs (opmynamMu TpPUBEICHHS W OCHOBHBIM TPUTOHOMETPHYECKHM TOXKIICCTBOM IS
HaXO0>KACHUS COOTHOIICHUH MEKAY TPUTOHOMETPUUCCKUMH BETUIHMHAMH.

e lcnonb3oBaTh TEOPEMBl CHHYCOB W KOCHHYCOB JJISi HaxOXKICHHS PAa3IUYHBIX HJIEMEHTOB
TPEYTOJIbHHUKA («PEIICHUE TPEYTOJILHUKOBY ), IPUMEHATH UX IPH PEIICHUH F€OMETPHUYECKHX 33/1a4.

e Brazers NOHATHAMH HpeoOpa3oBaHUsl MOJOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (QUTYP.
[Tonp30BaThCst CBOWCTBaMH 1OJ00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIATH JUIMHBI M HAXOIUTh
yriael 'y monoOHbIX ¢uryp. IlpumeHsaTh cBOHCTBa MOAOOHMsS B NPaKTHYECKUX 3a1avax. YMeETb
HPUBOANTH IPUMEPHI MOZOOHBIX (GHUTYDP B OKPYKAIOIIEM MHUpE.

e [lomp30BaTbecsl TEOpEMaMHU O MPOU3BEACHUH OTPE3KOB XOP, O MPOU3BEJCHUN OTPE3KOB CEKYIIHX, O
KBaJipaTe KacaTelbHOM.

e [lonb30BaThCst BEKTOpPAMH, TIOHUMATh UX TEOMETPHICCKUH U (U3NIECKUI CMBICI, IPUMEHSTh UX B
PELICHUH TEOMETPHUECKUX U (Pu3uyecKux 3agad. [IpuMeHsTh cKalsipHOE MPOW3BEACHHUE BEKTOPOB
JUTSL HAXOXKICHUSI JJTUH U YTJIOB.

e [lomb30BaTbcsi METOOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHATH €T0 B PEHICHUH T€OMETPHUUECKUX U
NpPaKTHYECKUX 3a1ad.

e Bagers NOHATHAME MPAaBIIHLHOTO MHOTOYTOJBHUKA, JUTMHBI OKPY>KHOCTH, JUTHHBI JTYTH OKPYKHOCTH
Y paJliaHHON MepHI yIia, yMETh BBIYHCIISTh IUIOIMAAb Kpyra U ero yacteil. [I[puMeHsTh momy4yeHHbIe
YMEHUS B IPAKTUYECKUX 3a7ayax.

e HaxoauTs ocu (MM LEHTPBI) CUMMETPHU (UTYpP, IPUMEHSITH ABMKEHHUS TUNIOCKOCTH B MPOCTEHUIINX
CITyJasx.

e [IpuMeHSTh TONyYCHHBIC 3HAHHWS HA TPAKTHKE — CTPOHUTh MaTeMaTHUCCKHE MOJCTH sl 3aaad
peanbHON JKM3HH M TPOBOAUTH COOTBETCTBYIOLIME BBIYHCICHHS C IMPUMEHEHHEM IOJI00HsS U
TPUTOHOMETPUYECKUX PYHKIHUH (TI0NB3YSChH, TJIe HEOOX0IUMO, KATBKYISTOPOM).

OCOBEHHOCTHU U3YUYEHUSA KYPCA TEOMETPUHA 7 — 9 KJIACCOB

OgJajieHue y4aluuMHUCs CUCTEMON T€OMETPUUECKHX 3HAHUIM U YMEHUH HEOOXOIUMO B ITOBCEIHEBHOM
JKU3HH, JUIS U3YyYCHUS CMEXHBIX JUCIUILIMH U MPOJOJDKCHUs oOpa3oBaHus. [IpakTudueckas 3HAYMMOCTH
IIKOJILHOTO Kypca T€OMETPHH 00yCIIOBIIEHA TEM, YTO €T0 OOBEKTOM SIBIISIOTCS IIPOCTPAHCTBEHHBIE (DOPMBI 1
KOJTMYECTBCHHBIC OTHOIICHUS JEUCTBUTEIHLHOTO Mupa. ['eoMmerpudeckas MOATOTOBKAa HEOOXOoauMa s
MOHMMAaHUSl TPUHIMIIOB YCTPOWCTBA M HCIIOJb30BAHUS COBPEMEHHON TEXHUKH, BOCHIPUITHS HAYUYHBIX U
TEXHUYECKUX NOHATUM W uaed. MaremaTuka sBIsETCS A3BIKOM Hayku U TexHUKH. C e€ moMouIbio
MOJCIHUPYIOTCS. U U3y4YarOTCs SIBICHUSI U [IPOLIECCHI, IPOUCXOSIINE B IPUPOIE.

Pasmen «['eomerpusi» pa3BuUBaeT y ydallMXCsAd NPOCTPAHCTBEHHOE BOOOPaKEHUE M JIOTHYECKOE
MBIIUICHHE TYTEM CHCTEMATHYECKOTO W3y4YeHHs] CBONCTB (UIyp Ha IUIOCKOCTH W B IPOCTPAHCTBE U
MPUMEHEHUS ATUX CBOWCTB K PELICHUIO 3a/ad BBIUACIUTENBHOIO M KOHCTPYKTHUBHOTO Xapakrepa.
Cy1miecTBeHHAsT POJb OTBOJIUTCS PAa3BUTHIO TeoMmeTpudeckoil wHTyuInu. (CodeTaHWe HaTJISIIHOCTH CO
CTPOTOCTBIO SBJISIETCSI HEOTHEMJIEMOM YaCThIO T€OMETPUUYECKUX 3HAHUM.

TpeOyst OT y4amuxcss YMCTBEHHBIX W BOJIEBBIX YCWJIMMA, KOHIICHTpAI[MM BHUMAaHUS, aKTHUBHOCTH
pPa3BUTOrO0 BOOOpaXEHHUS, TEOMETPHS pPa3BHUBAET HPABCTBEHHBIC YEPTHl JIMYHOCTH (HACTOHYIMBOCT,
eIy CTPEMIIEHHOCTh, TBOPUYECKYIO aKTHBHOCTH, CaMOCTOSTEIBHOCTh, OTBETCTBEHHOCTH, TPYIOJIO0OUE,
JMUCIUILTAHY ¥ KPUTHYHOCTH MBIIUICHUS) W YMEHHE apryMEHTHPOBaHHO OTCTaWBaTh CBOM B3TJSABI U
yOeXKICHHS, a TAKIKE CIIOCOOHOCTh TPUHUMATh CAMOCTOSTEILHBIC PEIICHISL.

I'eomeTpus CylIeCTBEHHO pACIIMPSIET KPYTro30p yUalluxcs, 3HAKOMSI UX C UHIAYKIMEH U JeayKIHeH,
0000IIECHHEM W KOHKpeTH3allMel, aHajlu30M M CHHTE30M, KiIacCupUKalMel M CHUCTeMaTH3allueH,
a0cTparupoBaHueM, aHAJOTMEH. AKTHBHOE WCIONB30BaHME 3a/]ad Ha BCEX dTamax y4eOHOro mporecca
pa3BUBACT TBOPUECKUE CITOCOOHOCTH MIKOJIHHUKOB.

[Ipu oOyuennu reomeTpun GOPMHUPYIOTCS YMEHHUS M HABBIKM YMCTBEHHOTO TpyJa — IIAaHUPOBAHUE
CBOEH pabOoTHI, IOUCK PAIMOHATBLHBIX ITyTel e€ BBIOIHEHNS, KpUTHIECKask OIICHKA Pe3yJIbTaToB. B mporiecce
00y4YeHHUs TEOMETPUHU IIKOJIBHHUKH JIOJKHBI HAYYUTHCS H3JIaraTh CBOM MBICIH SICHO M HCYEPITBIBAIOIIIE,
JAaKOHWYHO M EMKO, TIpHOOpEeCTH HAaBBIKM YETKOTO, aKKypaTHOTO H TPaMOTHOTO BBITIOJHEHUS
MaTeMaTHYECKUX 3aITHCEH.

Baxneiimeld 3agauell MIKOIBHOTO Kypca T€OMETPHUM SIBISETCS Pa3BUTHE JIOTHYECKOTO MBIILICHUS
ygamuxcsa. CaMu OOBEKTBI TEOMETPUUYCCKAX YMO3AKIIOUCHWH W TIPUHATHIE B TEOMETPHH IpaBUjIa HX



KOHCTPYUPOBAHHUSI CIIOCOOCTBYIOT (DOPMHUPOBAHWIO YMEHHMH OOOCHOBBIBATH M JIOKA3bIBATh CY>KICHUS,
MPUBOJUTH UYETKUE OIPEHCICHHS, PAa3BUBAIOT JIOTMUSCKYH) HHTYHIIMIO, KPAaTKO M HATJISJAHO BCKPBIBAIOT
MEXaHU3M JIOTHYECKUX IMOCTPOCHUH, M yUaT UX PUMEHCHHIO.

Tem caMpIM TeoMeTpus 3aHUMaeT BeAyllee MeCTO B (OPMHPOBAHHHM HAYYHOTEOPETHUYECKOTO
MBIIUICHHUS IIKOJIBHUKOB. PacKpbiBas BHYTPCHHIOK TapMOHHI0O MAaTEMAaTUKH, (QOPMHUPYS ITOHHMMAaHUC
KpacoTbl M H3SIIECTBa MATEMaTHUECKUX PACCYXKAEHHUH, CIIOCOOCTBYSI BOCHPUSATHIO T€OMETPHUUECKUX (HOpM,
YCBOCHHIO TIOHITHSA CHMMETPWUH, T€OMETPHsSI BHOCHUT 3HAUWTENbHBIH BKJIAJ, B DCTETUYECKOE BOCITUTAHHE
yuamuxcs. E€ m3ydeHmne pazBuBaeT BOOOpa)keHHE IIKOJIBHHUKOB, CYIIECTBEHHO 00OTaIlaeT W Pa3BUBaET MX
MPOCTPAHCTBEHHBIC TPEICTABIICHHS.

B yueOHo-MeTommuecknii koMmruiekt «I'eomerpusi» mist 7 — 9 wiaccoB JI. C. ArtanacsHa, B. O.
Bbyty3osa, C. b. Kagommesa, 3. I'. Ilo3nska, . U. KOauHO# BXOAAT:

e Tporpamma;
yueOHuK «Matematuka. ['eomerpusi. 7—9 kiacce» B OyMa)XHOH M SJIEKTPOHHOH opmax;
METOUYECKOE TIOCOOUE JIJTSl YIUTEIS,;
paboune TeTpay;
TUTAKTHYECKUE MaTePHAIIBL;
CaMOCTOSITETTbHBIE M KOHTPOJIbHEIE PAOOTHI;
TEMaTHYECKHE TECTHI,
JUATHOCTHYECKUE TECTHI;
«3aga4u Mo reoMeTpuu. 7 — 9 Kiacch».
Y4eOHuk ans 7—9 KJIacCOB BXOJIUT B CHUCTEMY Y4YeOHHMKOB MO TreoMeTpuu mis 7—I11 kimaccor
aBtopoB JI. C. Aranacsaa, B. @. byty3osa, C. b. Kagomuesa, 3. I'. [lo3nska, U. Y. KOnuHO# 1 O3BOJISIOT
00yJaTh TeOMETPHH KaK Ha 0a30BOM, TaK U Ha yIIIyOJIEHHOM YPOBHSX.

[Ipennaraemple y4eOHHKH TPEACTABISIOT COOOW OpraHudeckoe OOBEAMHEHHE TEOPETHUYECKOTO
Marepuajia C CHCTEMOM yNpaXHEHUW, pa3BUBAIOLICH TEOPHIO, WIUIIOCTPUPYIOLIEH €€ MpPUMEHEHUE,
obOecreunBarOmiell yCBOGHHE METOJOB TPUMEHEHHSI TEOpPHH K peHIeHHIo 3a1av, (OpMHUpOBaHUE
HEOOXOMMBIX YMEHHI U HaBBIKOB, 3aKpETICHIE, IPOBEPKY U CAMOTIPOBEPKY YCBOCHHSI 3HAHUW U YMEHHI.

[Ipu u3ydyeHun Kypca reOMETPHH PEIICHHUIO 3a7a4 JOKHO OBITH yAeleHo Oonbplioe BHUMaHue. Bee
HOBBIE MTOHSTHS, TEOPEMBI, CBOHCTBA TEOMETPUIECKHUX (UTYP, CTIOCOOBI PacCyKI€HUH AOIKHBI YCBaWBaThHCS
B IIpoIIecce pelleHns 3a1a4. Ha pemenue 3aqad ciemyeT OTBOJUTH B CPelHEM HE MEHEE ITOJIOBUHBI KaXKI0TO
ypoka. JIOCTHXEHHUIO 3TOH 1eNIN CIIOCOOCTBYET OOJIBIIOE KOJIMIECTBO U pa3zHOOOpas3ue 3a1a4, CoJIepKaluXCsl
B yueOHUKe. [IpakTHueckas 4acTh y4eOHHKOB COCTOMT M3 HECKOJIBKUX BUJIOB YIPXKHEHHH.

OCHOBHBIMHU SIBIIIFOTCA 3a/la4d K Kaxaomy mnaparpady. Cpenn HUX B Hadalle Kypca 3HAYUTEIbHYIO
POJIb UTPAIOT MPAKTUYECKUE 3a/IaHUsI, B KOTOPBIX MpeJiaraeTcsi HauepTUTh Ty WM HHYIO QUTYPY, U3MEPUTh
TC€ WM HWHBIC OTPE3KU WU YIJIBLI U T. . I[OHOHHI/ITG.HBHBIG 3aJadu K Ka)i(I[Oﬁ rJ1aB€ HUMCHOT I[BOfIHoe
Ha3HAYeHHE: JUUIsl OCHOBHOW pabOTHI, €CIIM 33729 K KaKOMY-TO Taparpady IJIaBbl OKaKeTCsl HeJOCTaTOYHO, U
JUTSI TIOBTOPEHUST MaTepraia JaHHOH TJIaBbl. bolee TpymHBIE 3a1a4M MOYKHO HCIIONIB30BaTh I BHEKJIACCHON
pabothl. K kakioMy KilacCy B y4eOHHKE MPHUBEACHBI 337aud MOBBIICHHON TpyaHOCTH. OHU HE SBJSIOTCS
00s13aTeTbHBIMY, W TIPETHA3HAYCHBI JIJIST UHAWBUYaIbHONH PaOOTHI C YYAITUMHECS, TIPOSBIISIONIMMHA OCOOBIT
WHTEepeC K MareMaTuke. X MOXHO MCTOJIh30BaTh TAKXKe MPH OpraHU3aIliy Kpy>KKa W Ha (paKyIbTaTUBHBIX
3aHATHAX.

Ha Bcex YpoOKax reoMETpruu HY>XHO MCXOAWUTH U3 TOI0, YTO M3YUCHHUE ITOTO INMPEAMCETA HAIIPpaBJICHO
HE TOJILKO Ha JOCTIKEHUE TIPEIMETHBIX IeJIel — 3HAKOMCTBO C Pa3IMYHBIMUA T€OMETPUUECKUMHU QUTYPaAMU
Y UX CBOMCTBAMH, HO M Ha pelIieHne 0oJjiee BAXKHBIX 3ajad, onpeaensieMbrx deaeparbHbIM rocyAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM: CHUCTEMHOE U TapMOHUYHOE Pa3BHTHE JTMYHOCTH O0YYArOIIET0Cs, OCBOCHHUE
UM 3HAHUH, KOMIIETCHIIUH, HEOOXOAUMBIX KaK JUIsS )KU3HUA B COBPEMEHHOM OOIIECTBE, TaK U JUIS YCIEIIHOTO
0o0yuyeHHs Ha CIIEAYIOIEM YPOBHE 00pa30BaHMs, a TAKKE B TEUCHUE KU3HH.

TEMATHYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAaHUPOBaHWE pealu3yeT OJUH K3 BO3MOXKHBIX TOJXOJOB K paclpelIeiIcHHI0
M3y4aeMOoro MaTepuaja Mo yu4eOHO-METOAMYECKOMY KOMIUIEKTY, OHO HE HOCHT 0053aTeIbHOIO XapakTepa u
HE MCKJII0OYaeT BO3MOXKHOCTEH HHOTO PaCIpPeICICHUS COACPIKAHMSI.

B temaTnueckoMm IaHHMpPOBaHWU Pa3/ielbl OCHOBHOTO COJIEPXKAHUS Kypca TeOMETpur pa3OuThl Ha
TEMBI B XPOHOJIOTHH WX U3YYEHHUS TI0 COOTBETCTBYIOIINM yUICOHHKAM.

OCOOCHHOCTBIO TEMATHYECKOrO IUIAHUPOBAHMS SIBJISETCA TO, YTO B HEM COJIEPIKUTCS OINKUCAHHUE
BO3MOXKHBIX BHJIOB JICATCIBHOCTH YYalIUXCS B MPOIECCE YCBOCHHS COOTBETCTBYIOIIETO COJCPIKaHUS,
HANPAaBJICHHBIX Ha JIOCTIKEHHUE TOCTABJICHHBIX Ieield 00y4YeHHs. DTO OPUEHTHPYET YUUTENS Ha YCUJICHHC
JICATCIIBHOCTHOTO IOAX0Ja B OOyYEHHH, Ha OpraHu3aldi0 Pa3HOOOpa3HOil y4eOHOW AesTeIbHOCTH,



OTBEUAIOIIEH COBPEMEHHBIM IICHXOJIOTOMEAaroTHYeCKM BO33PEHHUSM, Ha FKCIIOJIB30BaHHE COBPEMEHHBIX
TEXHOJIOTHUM.

[NoypouHoe TeMaTHYeCKOE TUTAHWPOBAHUE COCTABICHO M3 Pacuéra, YTO HAa U3YYCHUE TCOMETPHH B
KaKIIOM KJIacce OTBOIUTCS 2 Haca B Hemewro (Bcero 68 4acoB 3a y4eOHBIN To1). B cOOTBETCTBHH € 3THM 10
KaX0My naparpady yka3zaHo KOJMYECTBO OTBOJUMBIX Ha HETO YPOKOB.

[IpuHIMITUANTEHO BaYKHBIM KPUTEPHEM SIBIISCTCS JOCTHKCHHE PE3yJIbTaTOB OOYYCHHS, YKA3aHHBIX B
paboueii mporpamMme.



TEMATHUYECKOE INVTAHUPOBAHUE YYEBHOT O KYPCA (IIO 'OJAM OBYUYEHMUS)

7 kaacc (68 u)
Ne n\n Ha3zeanue pazoena Konuuecm- Ocnoenoe codepiicanue OcHogHble 6udbl 0essmenvbHOCmU 00yUarouuxcs
(memul) Kypca 60 4aco6
1 IIpocretiue 14 [Ipocreiimme reoMeTpuIecKrue OOBEKThI: TOUKH, TIPSIMBIE, DopMyIUPOBATH OCHOBHBIE MOHATHUS U ONIPEACIICHUS.
TCOMETPHUYCCKUE JIy4YH ¥ YIIIbI, JIOMaHast, MHOTOYTOJbHUK. CMEXHBIC 1 Pacnio3HaBaTh U3y4YCHHBIC TeOMETPUYECKUE (PUTYPBI,
(UTYpBI ¥ UX CBOMCTBA. BEPTUKAIBHBIC YTJIBL. OTIPECIIATh MX B3aUMHOE PACIIOJIOKEHUE, BBITIOTHSTh
H3mepenue Pabota ¢ mpocTeHmMn 4epTeKaMH. 4epTEXK IO YCIOBHIO 3a/1a4H.
TCOMETPHUYECKUX W3mepeHne TUHEHHBIX U YTJIOBBIX BEJUYHH, BEIYUCICHUEC [IpoBoaAUTE POCTEHIITIE TOCTPOCHUS C IIOMOIIBIO IIUPKYJIS
BEITHYMH OTPE3KOB U YIJIOB. Y JINHEHKU.
[lepumeTp u TIOMIAME PUTYP, COCTABICHHBIX U3 W3mMepsaTh TUHEWHBIE U YTIOBbIE BETUIUHBI
MIPSIMOYTOJIEHUKOB TEOMETPHUECKUX U MPAKTUIECKUX 00BeKTOB. ONpeaensiTh
«Ha IJ1a3» pa3Mephl PeaIbHBIX 00BEKTOB, TPOBOAUTH
rpyOyIO OIIEHKY X Pa3MepOB.
Pematp 3amaun Ha BRIYHCIICHHE JUTMH OTPE3KOB M BETTHYNH
YTJIOB.
Pemrath 3aaun Ha B3aUMHOE PACIOI0KEHUE
TEOMETPHUYECKHUX PUTYD.
[TpoBoauTh KIaccudUKAIMIO YTIIOB, BEIUUCIIATH TMHCHHBIC
" YTJIOBBIC BCJIMYUHBI, ITIPOBOJIUTH HCO6XOI[I/IMI)IC
JTIOKa3aTeNbHbBIE PacCyXIeHsI. 3HAKOMUTKCS C UCTOPUEH
Pa3BUTHUS TEOMETPHH
2 TpeyrosbHUKN 22 ITonsiTHE O paBHBIX TPEYTOJbHUKAX U NIEPBUYHbIE Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX
MpeJCTaBICHUs O paBHBIX (KOHTPYIHTHBIX) purypax. Tpu YyepTexax (C ykazaHHEM MPU3HAKOB). BHIBOIUTH CieCTBUSA
MIpU3HAKa PaBEHCTBA TPEYTOJIHHUKOB. (paBEHCTB COOTBETCTBYIOIINX JIEMEHTOB) U3 PABEHCTB
IIpu3Haku paBeHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI MPSIMOYTOJILHOTO TPEYTOJIbHHKA. DopMyIUPOBATh ONPEENICHNs: OCTPOYTOJILHOTO,
PaBHOOEIpEHHBIE M PABHOCTOPOHHHE TPEYT OJIbHHUKHL. TYHOYTOJIEHOTO, MPSIMOYTOIFHOTO,PAaBHOOEIPEHHOTO,
[Ipu3Haku U cBOKCTBa paBHOOEAPEHHOT'O TPEYTOILHUKA. PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHCHI, BEICOTHI,
CooTHOIIEHHUS MEXKAY CTOpOHAMM M yTJIaMHU TPEYroJIbHUKA. MCIUaHbI TPECYTOJIbHUKA,; CEPEAVMHHOTO NEPICHAUKYIApA
[IpoTus Gonbieli CTOPOHBI TPEYTOMBHUKA JISKHUT OOJIBIIUN | OTpe3Ka; IepuMeTpa TpeyroabHuKa. DopMymTupoBaTh
yrou. [Ipocreiinme HepaBeHCTBA B TEOMETPUH. CBOICTBA W PU3HAKH PAaBHOOEAPEHHOTO TPEYTOJIbHUKA.
HepaBeHCTBO TpeyrojapHUKa. CTpouTh 4epPTEkKH, pEIIaTh 33a9H1 C TIOMOIIHIO
HepageHcTBO 10MaHOM. HAaxO0KJEHUS PABHBIX TPEYTrOJIbHUKOB. [[puMeHATh
[IpsmoyronbHEI TpeyronbpHuk ¢ yriioMm B 30°. Tlepseie MPU3HAKU PABEHCTBA MPSMOYTOIBHBIX TPEYTOJIEHUKOB B
MIOHSITHSA O JIOKA3aTEeNIbCTBAX B TEOMETPHUU 3amavax. Mcmons3oBaTh U(POBBIE PECYPCHI IS
WCCIIEIOBAHNS CBOMCTB M3y4aeMBbIX QUTYp. 3HAKOMHUTHCS C
WCTOPHUEH pa3BUTHS T€OMETPHUHU
3 [lapamienbHble 14 [lapamiensHble NpsMEIe, WX CBOMCTBa, [1aThIN IOCTYNIAT DopMyIUpOBaTh MOHATHE NAPAJIIETBHBIX MPSIMBIX,




npsMbIe, CyMMa YTJIOB
TpEyroJibHUKa

EBknnna.

HaxkpecT nexarie, COOTBETCTBEHHBIE U OJTHOCTOPOHHHE
yriiel (00pa30BaHHBIE MTPH MEPECEUCHNN TTapalIeTbHBIX
IpsAMBIX cekyteit). [Ipu3Hak napamienbHOCTH MPSIMBIX
yepe3 paBeHCTBO PACCTOSHUM OT TOUEK OJTHOU MPAMOM 10
BTOpOH IIPSIMOH.

CyMMa yTII0B TpeyroiabHUKa U MHOTOYTOJIbHUKA. BHenHue
YIJIBI TPEYTOJIbHUKA

HaxOJIUTh MpaKTUYecKue nmpumepsl. M3yuaTs CBOICTBA
YTII0B, 00pa30BaHHBIX MIPH NIEPECEUCHNH TapalIeTbHBIX
NpsAMBIX cekyien. [IpoBoauTh JoKa3aTeIhLCTBA
MapajvieIbHOCTU ABYX MPSIMBIX C TOMOIIBIO YTJIOB,
00pa30BaHHBIX MTPH MIEPECEUCHNUN ITHX MPSAMBIX TPEThEH
MPSIMON. BRIUHCIATE CyMMy yTJIOB TPEYTONBHUKA U
MHOT'OYTOJIbHUKA.

Haxoauth yncnoBbie 1 OyKBEHHBIE 3HAYCHUS YTJIOB B
TEOMETPHUIECKUX 33[]a4ax C UCIOIB30BAaHUEM TEOPEM O
CyMMeE YTJIOB TPEYTOJIbHUKA U MHOTOYTOJILHUKA.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUHI

OKpy>KHOCTb U KPYT. 14 OKpy>KHOCTb, XOpAbl U TUAMETPBL, UX CBOUCTBA. DopMyIUPOBATH ONPEACICHUS: OKPY>KHOCTH, XOP/IbI,
I'eomerpuueckue KacarenbHas K OKpY>KHOCTH. JIMaMeTpa U KacaTelbHOU K OKPY>KHOCTH. M3yuyaTh ux
IOCTPOEHUS OKpY’>KHOCTb, BIIMCAaHHAs B YTOJ. CBOIICTBa, MPU3HAKH, CTPOUTH YEPTEXKHU.
ITonsatue o I'MT, npumenenue B 3anadax. buccekrpuca u HccnenoBath, B TOM YKCIIE UCHIOB3YS MU(DPOBBIE PECYPCHI:
CEpEeINHHBIN NEPIEHIUKYIISIP KaK FTEOMETPUUECKUE MECTA OKPY>KHOCTh, BHUCAHHYIO B YT'OJI; HEHTP
Touek. OKpyKHOCTb, ONIMCaHHAas OKOJIO TPEYTOJIbHUKA. OKPY>KHOCTH, BIIMCAHHO! B yTOJI; PABEHCTBO OTPE3KOB
BnucanHnas B TpeyroiabHUK OKpPY>KHOCTB. IIpocTeiimue KacaTeJbHBIX.
3a/1a4d Ha IOCTPOCHHUE Ucnons3oBate MeTon I MT i nokazarenscTBa TEOpEM O
MepecedeHny OMCCEKTPHUC YTIIOB TPEYTONBHIKA U
CepeIMHHBIX MIEPIEeHIUKYIAPOB K CTOPOHAM TPEYroJbHUKA
¢ nomomsio I'MT. OBnaneBaTh MOHATASIMA BIUCAHHOU U
ONUCAaHHOM OKPY>KHOCTEH TPEyTroiIbHUKA, HAXOIUTh
LIEHTPBI TUX OKPY>KHOCTEM.
Pemrate OCHOBHBIE 3a71a4M HA IOCTPOEHUE: YIJIA, PABHOTO
JIAHHOMY; CEpEANHHOTO NMEPIEHANKYIIApA JAHHOTO OTPE3Ka;
IPSIMOi, MPOXOASIIEH Yepe3 TaHHYIO TOUKY U
MEPICHIUKYJIIPHON TaHHOW NPSIMO#; OMCCEKTPUCHI
JIAHHOTO YTJ1a; TPEYTrOJIbHUKOB MO Pa3IN4YHbIM 3JIEMEHTAM.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS T€OMETPUU
IToBTOpEHUE, 4 [oBTopeHwue u 06001IeHNEe OCHOBHBIX TTOHITHH 1 METOIOB | PemraTh 3a1aun Ha IOBTOPEHUE, WILTFOCTPUPYIOIIHNE CBSI3H

000011IeHrEe 3HAaHU

Kypca 7 kiacca

MCXKAY pas3sIMYHbIMU 4aCTAMU KypcCa




TEMATHUYECKOE IINITAHUPOBAHUE YYEBHOTI'O KYPCA (II0 'OJAM OBYUYEHUS)

8 kiacc (68 4)
Ne n\n Has3zeanue pazoena Konuuecm- Ocnoenoe codepiicanue OcHogHble 6UObl 0essmenbHOCHU 00yUaroujuxcs
(memul) Kypca 60 4aco6
1 YeThIpEXyroabHUKH 12 ITapannenorpamm, ero mpu3Haku U cBorcTBa. YacTHbIE N300pakaTh 1 HAXOIUTH Ha YePTEKAX YETHIPEXYTOIHHUKH
CJIy4au TapajuieiorpaMMoB (TIpSMOYTOJIBHUK, pOMO, Pa3HBIX BUJOB U UX JIEMEHTHL. DOpMyIHUpOBaTh
KBaJIpaT), UX NPU3HAKH U CBOWCTBA. OmpeNeNeHUs: TapajieiorpaMMa, IPsIMOYTOJIbHUKA,
Tpamernus. PaBHOOOKasT 1 IPSAMOYTOIbHAS TPATICITUH. pomOa, KBajipaTa, Tpareiui, paBHOOOKOH TpamneIum,
Y 1BoeHHE MEaHBbl. MPSAMOYTOJIbHOM Tparneiuu.
entpanbpHas cuMMeTpUs Jloka3pIBaTh U UCIIOJIB30BATh MPU PEIICHUH 33]1a4
MIPU3HAKYU W CBOMCTBA: MapajuieorpaMma,
MPsIMOYTONIbHUKA, poM0a, KBajipaTa, Tpareum,
PaBHOOOKOI Tparnenny, NpSIMOYTOIbHON TPaIeIHH.
[IpuMeHsATH METO/ YABOCHUS MEIUAHEI TPEYTOJIbHUKA.
Hcnonp3oBaTh mudpOBEIE PECYPCHI IS HCCIIETOBAHUS
CBOWCTB M3y4aeMbIX (UTYp. 3HAKOMUTBCS C UCTOPHUEH
Pa3BUTHS T€OMETPHH
2 Teopema ®aneca u 15 Teopema @aneca u TeopeMa 0 NPONOPLUUOHATBHBIX [IpoBOIUTE MOCTPOEHUS C MOMOIIBIO HUPKYJIA U TUHEUKHU C
TeopeMa o OTpE3Kax. MCTIONB30BaHMe TeopeMbl Dareca U TEOPEMBI O
MIPOTIOPITUOHATLHBIX Cpenusis TUHUS TpeyToiabHUKA. Tparmenus, e€ CpenHss MIPOTIOPITUOHATIEHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
OTpEe3Kax, MoJ00HbIC JIUHUSL MIPOTIOPITMOHANILHEIN OTpe30K. [IpoBOANTE T0Ka3aTEIBCTBO
TPEYTOJIHHUKHU [IpomopiinonaabHBIE OTPE3KH, IIOCTPOCHUE Y€TBEPTOTO TOTO, YTO MEIMAHBI TPEYTOJIILHUKA MIEPECEKat0TCs B OJTHOU
MIPOTIOPITMOHAIEHOTO 0Tpe3ka. CBOMCTBA IIEHTPa Mace B TOYKE, 1 HAXOJUTH CBSI3b C IIEHTPOM MACC, HAXOIUTh
Tpeyrosibauke. [1omo0HbIe Tpeyronbaukh. Tpu npu3HaKa OTHOIIIEHNE, B KOTOPOM MEIHUAHBI ICISATCS TOUKOU UX
o100US TPEYTOIEHUKOB. MePEeCeUCHHUS.
[IpakTHdeckoe npuMeHeHNE Haxoauts momoOHbBIE TPEYTOBHUKH HA TOTOBBIX YePTEkKaX
C YKa3aHUEM COOTBETCTBYIOIIUX MTPU3HAKOB MOI00USI.
Pemath 3ajaun Ha TOAO0HBIE TPEYTOIBLHUKH C MTOMOIIIBIO
CaMOCTOSITENTFHOTO TTOCTPOSHUS YePTEXKEH 1 HaXOXKICHHS
MOI0OHBIX TPEYroJbHUKOB. [IpOBOAMTE JOKa3aTEILCTRA C
WCITOJIH30BAaHUEM TTPH3HAKOB TIOI00WSI.
Jloka3eIBaTh TpH MPHU3HAKA MTO00HS TPEYTOJIBHUKOB,
[IpuMeHsTh Moy4eHHbIEC 3HAHUS IPU PELICHUN
TEOMETPUUIECKUX U MPAKTHIECKHUX 337a4. SHAKOMUTHCS C
HCTOpUEH Pa3BUTHsI TEOMETPUU
3 IImomans. Haxoxnenue 14 [TonsiTre 06 oOIIel TEOPHH TUIOIIATH. OBnazieBaTh NEPBUYHBIMU MPEACTABICHUSIMHA 00

omaaei
TPEYroJbHUKOB U
MHOTOYTOJBHBIX (QUTYD.

DopMyIIBl AT DIOMAAN TPEYTOIBHIKA, TTapajuiesiorpaMmma.
OTHOIICHHE TUIOIIACH TPEYTOJIBHUKOB C OOIIHUM
OCHOBAaHMEM WM 00IIel BEICOTON. BeIunciieHue miomnaaen

obmeli Teopuu TwIoMAAM (MEpshI), GOPMYITHPOBATEH
CBOMCTBA INIOMIAN, BEIICHITH MX HATIISITHBIN CMBICI.
Br1BoIUTE (hOPMYJTBI TLIOIIATH




ITnomanyu momoOHBIX
¢uryp

CJIOXKHBIX (DUTYp Yepe3 pa30MeHUE Ha YaCTH U JIOCTPOCHUE.
[Inomanu ¢uryp Ha Knerdaroit Oymare.

[Tmomaay momoOHEIX GUTyp.

Brruncnenue mioraeii. 3a1auu ¢ IpakKTHYECKUM
coliepKaHuEM.

Pemenne 3a7a49 ¢ TOMONIBEIO0 METOIA BCIIOMOTATEIIFHOM
ILTOIIAI1

napajuieJIorpaMMa, TpeyroJibHUKA, TPAreuu U3 (opMYJIbI
TUTIOMIAIN PSAMOYTOIbHAKA (KBaapaTa).

BBIBOUTE (hOPMYIIBI TUTOIIAAN BBITYKIIOTO
YEeTHIPEXYTOJIbHIKA YePe3 TUaroHalIu U YToJI MEXKy HUMHU.
HaxomuTh rutomany Guryp, n300paxEHHBIX Ha KIIETYATOH
Oymare, UCIIOJIE30BaTh pa30HMeHNe Ha YacTH U JOCTPOCHHE.
Pa30Ouparh mpuMepsl UCTIONB30BAHUS BCIIOMOTaTEIBHOMN
TUIOMIAIN JIJIsl PEIICHUS TEOMETPUICCKHX 3a/1a4.

HaxomuTh mutomaan nogoOHsIx Guryp. Beraucisats
TUIOMIA/IA Pa3JIUYHBIX MHOTOYTOJIEHBIX (QUTYP.

Pematp 3ajaun Ha mIomMaakb ¢ MPaKTUICCKUM
coJiepKaHUuEeM

Teopema [Iudaropa n 10 Teopema Iudaropa, e€ moka3aTeIbCTBO U IPHUMECHCHHE. JoxaspBath Teopemy Ilndaropa, ucroan3oBath e
Hayajia TPUTOHOMETPHUH O6parnas teopema [ludaropa. OnpenencHue B MIPAKTUYECKUX BBHIYHUCICHHUSAX.
TPUTOHOMETPUUECKUX PYHKIUIA OCTPOTO yIiia, DopMyTUpPOBaATH ONPEEIIEHUS] TPUTOHOMETPUYECKUX
TPUTOHOMETPUUECKHE COOTHOLICHHS B IPSIMOYTOJIbHOM (byHKUIUI OCTPOro yria, IpoBEPsTh UX KOPPEKTHOCTD.
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPUYECKOE BEBIBOIUTE TPUTOHOMETPUYECKHE COOTHOLIEHHUS B
TOJECTBO. MPSIMOYTOJIEHOM TPEYTOJIbHUKE.
CoOTHOIIEHHS MEXIY CTOPOHAMH B IPSIMOYTOJIbHBIX HccnenoBaTth COOTHOLICHUS] MEXKLy CTOPOHAMU B
TpEYroJIbHUKaX ¢ yriaamu B 45° u 45°; 30° u 60°. MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30°
u 60°.
Hcnonb3oBaTh (GOpMyIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO I HAXOXKICHHS
COOTHOILICHUI MEX/Ty TPUTOHOMETPUIECKUMH ()yHKIUSIMH
Pa3IUYHBIX OCTPBIX YTJIOB.
[IprMeHsTh NOMy4YeHHbIE 3HAHUS 1 YMEHHS IPU PELICHUH
MPaKTUYECKUX 3a7ad.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHSI TEOMETPHUU
VYTIBI B OKPY>KHOCTH. 13 Briucanssie ¥ eHTpaibHBIE YTIIbI, YTOI MEXKILY DopMyIUpOBaTh OCHOBHBIE OINIPEEIICHNS, CBSI3aHHBIE C
Briucannsie u KacaTeJIbHOHN 1 XOpAoH. YTIIbl MEXIy XOpAaMu 1 yriaMy B Kpyre (BIUCaHHBIN YIoJl, HEHTPAJIbHBIN yIo).
OTHCaHHbIE CEKYIIUMHU. Haxoauts BrivcaHHBIE YTJIBI, OIUPAIOIIKECS HAa O/HY YTy,
YEeTHIPEXYTOIBHUKH. Brcannsie u onucaHHbIe YETHIPEXYTOIBHUKH, HX BBIYHCIISTH YTIIBI C TIOMOIIBIO TEOPEMBI O BITUCAHHBIX
Kacarenbubie k MIPU3HAKHU U cBoiicTBa. [IpuMeHeHne 3THX CBOMCTB NpH yriax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
okpyxHocTH. Kacanue pElIeHNN TeOMETPUYECKHX 3a/1ay. TEOpPEMBI 0 LIEHTpaJIbHOM yruie. McecnenoBaTs, B TOM yHcie
OKPYKHOCTEMN B3anMHoe pacnionoxenue 1Byx okpyxHoctel. Kacanue C TIOMOIIIBIO ITU(POBBIX PECYPCOB, BIIMCAHHBIE H
OKPY>KHOCTEH OIMCaHHbIE YeTHIPEXYTOJIBHUKH, BEIBOAUTE X CBOMCTBA U
MIPU3HAKH.
Hcnonp30BaTh 3TH CBOWCTBA M MIPU3HAKHU TPU PEIICHUN
3a1a4
[loBTOpEnue, 4 [ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB KypcoB 7 1 § Pemats 3a1aun Ha MOBTOPEHME, WIITIOCTPUPYIOLIUE CBA3H

000011eHNE 3HAHUT

KJ1aCcCOB, 0000IIeHIE 3HAHUI

MCIKAY pa3IMIHbIMU YaCTAMHU KypCa




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 I'OJJAM OBYYEHUS)

9 kaacc (68 4)
Ne n\n | Hazeanue pazoena (memor) | Konuuecm- Ocnoenoe codepiicanue OcnoegHbvle U0bl OesamebHOCHU 00y UarouuxXcs
Kypca 60 uacos
1 Tpuronomerpus. TeopeMbl 16 OmpeneneHre TPUTOHOMETPHUIECKUX (pyHKITHIT yTiIoB 0T 0° | ®OpMyIHpOBaTh ONPEACICHUS
KOCHHYCOB 1 CHHYCOB. 1o 180°. KocuHyc 1 CMHYC MPSIMOTO U TYIOTO yTJa. TPUTOHOMETPUYCCKUX (DYHKIIUHA TYTBIX U MPSIMBIX
Pemienue TpeyroiabHUKOB Teopema kocunaycoB. O600MEHHAS TeOpeMa CHHYCOB (C YTJIOB.
paznycoM ONMCAHHOW OKpY)HOCTH). HaxokaeHue umH BEIBOZMTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CTOPOH Y BEITUYWH YTJIOB TPEYTOJILHUKOB. pannycoM ONMCAHHOW OKPYXKHOCTH).
dopmyna miIomaan TpeyroiabHUKa Yepe3 JBE CTOPOHBI U Pemiath TpeyroabHUKH.
yros Mexxay Humu. DopMyna IIomaan YeThIpEXYroibHuKa | Perrats npakTHyeckue 3a1auu, CBOASIINECS K
4yepes ero AUAroHail U yroJl MeKIy HAMHU. HAXOKACHUIO Pa3IMYHbIX 3JICMEHTOB TPEYTOJIbHUKA
[IpakTHdeckoe MpUMEHEHUE JOKa3aHHBIX TEOPEM
2 [IpeobpazoBanue mogo0Hs. 10 [Nonstie o mpeobpazoBanuu nogodus. CoorBercTBeHHble | OcBanBaTh MOHATHE MPe0Opa3oBaHMs OAOOHS.
MeTtpuueckue 3JIEMEHTHI TOJI00HBIX Guryp. Teopema o Mpou3BeACHIH HccnenoBath OTHOIICHUE TMHEHHBIX JIEMEHTOB QUTYP
COOTHOIIICHUS B OTPE3KOB XOPJI, TeOpeMa O MPOU3BEACHUH OTPE3KOB npu peodbpaszoBanuu nmoaooust. Haxoauts npumeps
OKPYXHOCTH CEeKYIIHNX, TEOpeMa O KBaJIpaTe KacaTellbHOM. Mo00MsI B OKPY KArOIEH NeliCTBUTEIBHOCTH.
[IpuMeHeHHE B PEIICHUN FeOMETPUYSCKUX 3a/1a9 BBIBOJMTE METPHYECKHE COOTHOIICHUS MEXKTY
OTpe3KaMU XOpJI, CEKYIIUX U KACATEIbHBIX C
HCIIOJIb30BAHMUEM BIIMCAHHBIX YTIJIOB U HO,Z[O6HBIX
TPEYIrOJILHUKOB.
Perrath reoMeTprueckiie 3a1a49 U 3aJ1a41 U3 PealibHOM
KHN3HU C UCITOJIb30BAHNEM HOI[O6HI)IX TPECYTrOJIbHUKOB
3 Bekropst 12 Omnpenenenne BEKTOPOB, CIIOKEHHUE M Pa3HOCTh BEKTOPOB, | Mcronb30BaTh BEKTOPHI KaK HANPaBJICHHBIE OTPE3KH,

YMHOXEHHE BEKTOpa Ha Yuc0. Pusnveckuii u
TFEOMETPHUYECKHI CMBICT BEKTOPOB. PasnokeHnue Bekropa
10 IBYM HCKOJIJIMHCAPHBIM BCKTOPAaM. KOOpI[I/IHaTLI
BEKTOpA.

CkasnsipHOe TIPOU3BE/ICHHE BEKTOPOB, €r0 MPUMEHEHHUE JUIS
HAXOXKJICHUS JUTHH U yIJIOB. Perienue 3a71a4 ¢ moMOIIbIo
BCKTOPOB. HpI/IMeHeHI/Ie BEKTOPOB IJId PCHICHUA 3ada4
KHUHEMATHKA 1 MEXaHUKH

UCCIIeI0BATh TeOMETPUIECKHH (TIepeMeIeHNe) U
(u3nyecKkuii (CUITa) CMBICITBI BEKTOPOB.

3HATh ONpeIeIeHUs] CYMMBI U pa3HOCTH BEKTOPOB,
YMHOXKEHHSI BEKTOpa Ha YUCIIO0, HCCIIEeI0BATh
reOMEeTPHUYECKUI U (PU3NIECKHI CMBICIIBI 3TUX
OnepaLui.

Penrath reomeTpruecKue 3aa4u ¢ UCIOIb30BaHUEM
BEKTOPOB.

PacknanpiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnionb30BaTh CKANSPHOE MPOU3BEICHIE BEKTOPOB,
BBIBOAMTH €TO OCHOBHBIE CBOMCTBA. BRIUMCIATE Cymmy,
Pa3HOCTh U CKaJISIPHOE MPOU3BEICHUE BEKTOPOB B
KoopauHartax. [IpUMeHsTh CKaJIsipHOE MPOU3BEICHUE
JUTS HAXOX/ICHUsI JUIMH U YIJIOB




HeKapTOBI:I KOOpAWHATEI HA
IIJIOCKOCTH

JlexapTOBBI KOOPAMHATHI TOYEK Ha IJIOCKOCTH. Y paBHEHUE
psIMOH. YTIIOBOY KO3 HUIIMEHT, TAHTEHC yTJIa HaKJIOHA
MIPSIMOH, TTapayieNlbHbIe U MIEPIeHINKYIIPHBIE TIPSIMEIE.
YpaBHeHUE OKpYXHOCTH. HaxoxieHHe KOOPAMHAT TOYEK
MepEeCeUYCHHs OKPY>KHOCTU U NpAMON. MeToa KoopauHaT
IIPH PEIICHNN TeOMETPHUUECKUX 3a/1ad.

Hcnonp3oBanue MeTO1a KOOPIMHAT B MMPAKTHUSCKUX
3aj1a4ax

OcBauBaTh NOHATHE MPSMOYTOJILHON CUCTEMBI
KOOpIMHAT, 1eKapTOBBIX KOOPAMHAT TOYKH. BRIBOANTH
ypaBHEHHUE MPSMON U OKPY>KHOCTH. BBIZEIATh MONTHBIN
KBaApaT IS HAXOXKJICHUS [ICHTPA U paanyca
OKPYKHOCTH 110 €€ ypaBHEHHIO. PemaTs 3ama4un Ha
HaX0XKJIEHUE TOYEK ITePECEUCHHS MPSIMBIX U
OKPY>KHOCTEH C MOMOIIBIO METOIa KOOPIAUHAT.
Hcnonp30BaTh CBOMCTBA YIIIOBOTO KO3 uIMeHTa
MPSIMOM TIPH peIIeHnH 3ajad, ISl ONPEIeIeHUs
PaCIIOJIOKEHUS IPSIMOM.

[IpuMeHsTh KOOPIMHATHI IPU PEIICHUN
TEOMETPHUYECKUX U MPAKTUIECKUX 3aad, I
MMOCTPOCHUST MAaTEMaTHIECKUX MOJIeNIel peaNbHbIX 3a7ad
(«MeToJT KOOPIUHATY).

[Tonb30BaThCs 411 MOCTPOEHUS U UCCIIETOBAHUI
IH(GPOBEIMHU peCcypCcaMH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTHsI T€OMETPUU

IIpaBunbHBIE
MHOTOYT'OJIbHUKH. JlJInHA
OKpPY>KHOCTH U IUIOIIAMb
Kpyra. Beruucnenue
Ioniaaei

HpaBI/IHbHLIC MHOTI'OYT'OJIbHUKH, BBIYUCIICHUC UX
3JIEMEHTOB.

YHucno 0 ¥ 1IMHa OKPY>KHOCTU. J[JTMHA yTH OKPY>KHOCTH.
Paanannas mepa yrna.

[Inomane kpyra u ero 3JMeMeHTOB (CEKTOpa U CETMEHTA).
Beruncnenwe miomiaaeit puryp, BKIFOUAIONINX JIEMEHTHI

KpyTa

DopMyIUpoBaTh OIpeeieHNe PaBHIbHBIX
MHOTOYT'OJIbHUKOB, HAXOIUTh UX 3JIEMEHTHI.
[Tonp30BaThCs MOHATHUEM JJIMHBI OKPY>KHOCTH,
BBEACHHBIM C ITOMOIIBIO MPABHIIBHBIX
MHOT'OYTOJIbHUKOB, ONPENEIIATh YUCIIO I, JJIUHY IyTH U
panuaHHyIO Mepy yria.

IIpoBoauTh NEpEXOA OT paJuaHHON MEpHI yIJia K
IpajyCHOM U HA00OPOT.

OnpezpensTs Iomans Kpyra.

BreiBouTh hopMys (B TpagyCHOM U paguaHHON Mepe)
JUTSL JUTUH JyT, TUTOLIa 1€ CEKTOPOB M CETMEHTOB.
BeruucnaTs miomaan Guryp, BKIOYAIOMINX 3JI€MEHTHI
OKPYKHOCTH (KpyTa).

HaxoauTe mionaau B 3ajlauax peajbHOM )KU3HU

JBr>KEeHUS MII0CKOCTH

ITonsiTue o nBMXeHUH MII0CKOCTH. [lapaienbHbiit
MEePEHOC, MOBOPOT U cuMMeTpus. OCU U LIEHTPBI
CHMMETPHHU.

[Ipocreiirie MpUMEHEHUS B PELIEHUH 3a1a4

Pa3z0upars mpuMepsl, HILTIOCTPUPYIOIINE TTOHATHUS
JIBUKEHHMSI, IEHTPOB U OCEH CUMMETPHH.
DopMyIUpPOBaTh ONPEAEICHHS apalIeIbHOTO
MepeHoca, MoBOpOTa U OCEBOM cUMMETpUU. BrIBOIUTH
UX CBOMCTBA, HAXOAWTH HEMOABM)KHBIE TOUKH.
HaxoauTts HeHTphl 1 OCH CUMMETPHI TPOCTENIINX
¢uryp.

[IpumeHsTs napaysIeNbHbIA NEPEHOC U CUMMETPHIO IIPU
peLICHUY TeOMETPUIECKUX 3a1a4 (pa30upaTh MPUMEPHI).
Vcnionp30BaTh JUIs MIOCTPOSHUS M HCCIIEIOBAHHH




IU(POBBIE pECypCH

[ToBTOpeHme, 0600mEeHNE,
cucTeMaTH3aIysI 3HaHUHN

[MoBTOpEHME OCHOBHBIX MOHATHI U METOJIOB KypcoB 7—9
KJ1accoB, 0000IeHre U CUCTEMaTH3alHsl 3HAHHH.
[Ipocreiimue reomerpuueckue GUTyphl U UX CBOMCTBA.
M3mepenne reoMeTpuYeCKUX BEIUUUH. TpeyTronbHUKY.
[lapanmnensHbIe ¥ IEPIEHANKYISIPHBIE IPSMBIE.
OKpy>KHOCTB U KpyT. [ 'eoMeTpuuecKue MoCTpOSHUs. YTJIbl
B OKpPY>KHOCTH. BIiMcaHHbIE U ONUCAaHHBIE OKPY>KHOCTH
MHOTOYTOJIBHHUKOB. [IpsiMast u OKpy>KHOCTB.
YereipéxyroabHuKkU. BrincaHHble U OMMCAaHHbBIE
YEeTHIPEXYTOJILHUKHY.

Teopema [Iudaropa n Hagana Tpuronomerpun. Permenne
0OIITHUX TPEYTOJILHUKOB.

HpaBI/IJ]I)HI)IC MHOT'OYT'OJIbHUKH.

[IpeobpazoBanus mwiockocty. smkenus. [logooue.
CummMmerpusl.

Ilnomane. Beruncnenue miomaaei.

[Tnomaau nogoOHBIX (uryp.

JlexapToBBI KOOPAMHATHI HA TUTOCKOCTH.

BekTopbl Ha MIIOCKOCTH

OnepupoBaTh MOHATUAMU: PUTYpA, TOUKA, TIPsIMas,
yT0JI, MHOTOYTOJIBLHUK, PaBHOOCIPCHHBIN 1
PaBHOCTOPOHHHU TPEYTrOJILHUKH, MPSIMOYTOIBHBIN
TPEYTrOJbHHK, MEJaHa, OUCCEKTPHCA U BHICOTA
TPEYTOJNIbHHKA, TTapajuIeIorpaMM, poMo,
MPSIMOYTOJILHUK, KBaJPaT, TPAICIHUS;, OKPYKHOCTb,
KacaTeJIbHAs; PABEHCTBO U Mo100ue Guryp,
TPEYTOJIHHUKOB; MapaJUIETFHOCTh U
MePIEHANKYIIPHOCTD TPSIMBIX, YTOJI MEXKITY PSIMBIMH,
CUMMETPHS OTHOCUTEIBHO TOYKH U NIPSIMOM; ITMHA,
paccTosiHue, BeJIYrHa yTiIa, IDI0Ialb, IEPUMETD.
Hcronp3oBaTh GOpMYIIBL: IEPUMETPA U TUTOIIAIH
MHOFOerJ'H)HI/IKOB, JJINHBI Opr)KHOCTI/I U 1iomaau
Kpyra, 00béMa IpsMOYTOJIbHOTO Hapalie/IeUIe/a.
OrepupoBaTh MOHATHIMH: IPSAMOYTOJIbHAS CHCTEMA
KOOleI/IHaT, BeKTOp; HCITIOJIB30BAaTh 3TU ITOHATUA IJIA
HpCZ[CTaBJ'ICHI/ISI JaHHBIX U pGHIGHI/ISI 3aJa4, B TOM YHCJIC
U3 IpyTUX Y4eOHBIX mpeaMeToB. Pemars 3aqaun Ha
MIOBTOPEHHUE OCHOBHBIX HNOHATUMN, WILTIOCTPALIUIO CBSI3EH
Memny pa3J'II/I‘IHI>IMI/I qacTsIMUu Kypca.

Br16upaTs MeTo 1S pelieHns 3aJa4u.

PemraTs 3a1a4n U3 HOBCEAHEBHOM JKM3HU




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/n Tema ypoka Koauuecmeo uacos Hama Inekmponnvie
Bcezo Koumpono- | Ilpakmuuec- = U3yienui yugpossie
obdpazoeamenvHble
Hble Kue pabomuwl pecypcul
paoomul
Inasa 1. | HauanvHble 2eomempuyiecKkue c6e0eHus 12
81. IIpaman u ompe3zok 1
1 Toukw, npsiMbie, OTPE3KH https://m.edsoo.ru/
IIpoBemmBanue NpsIMON Ha MECTHOCTH 8866b724
Jyu u yzon 1 https://m.edsoo.ru/
8866ch6a
2 Jlyu
Yroa
Cpasnenue ompe3koe u y2noe 1
PaBencTBO reomerpuueckux puryp
CpaBHeHHE OTPE3KOB U YTIIOB
H3zmepenue ompesxos 1
4 JnuHa oTpeska
5 Enunuibl ndmepenus. MI3MepurenbHble MHCTPYMEHTHI https:/ /m.eds00.ru/
8866c3ea
H3zmepenue y2nos 1
6 I'pajycras Mepa yria https://m.edsoo.ru/
H3mepenue yrioB Ha MECTHOCTH 8866c3ea
Ilepnenouxynapusvie npamoie 4
7 CMeXHbIE U BEPTUKAILHBIE YIJIbI https://m.edsoo.ru/8
866¢5c0
8

CMexHBIC U BCPTHUKAJIbHBIC YTJIbI

https://m.edsoo.ru/8



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

866¢7be

9 TeprieHANKYIAPHBIC TIPSIMBIE
[MocTpoeHue MPSAMBIX YTIIOB HA MECTHOCTH
10 Pemenue 3anau
11 Kontponsaas padota Nel mo teme "HadanbHble reOMeTpUUISCKHEC
cBeneHus"
I'naea 1. | Tpeyzonvnuku
Ilepevlii npusnax pasencmea mpeyzoabHUKOS
12 TpeyronpHUK
13 IlepBblii MPU3HAK PAaBEHCTBA TPEYTONLHUKOB https://m.edsoo.ru/
8866d1fa
14 IlepBblit Mpu3HaK paBeHCTBA TPEYTOJIBHUKOB
Meouanwl, BucceKmpucsl u 6b1IcOmMbl MPEYZONbHUKA
15 [lepreHuKyIsp K IPIMOit https://m.edso0.ru/8
866d6fa
16 Menuanbl, OUCCEKTPUCH U BEICOTHI TPEYTOIHHUKA https://m.edsoo.ru/8
8660880
17 CaoiicTBa paBHOOEIPEHHOTO TPEYTOIBHAKA https://m.edso00.ru/8
866e26¢
Bmopoit u mpemuii npusnaxu pasencmea mpey2oabHUK08
18 Bropoii npu3Hak paBeHCTBA TPEYTOJLHUKOB
19 Bropoii mpu3Hak paBeHCTBa TPEYTOJIBHUKOB https://m.edsoo.ru/8
866d34e
20 TpeTuii npU3HaK paBEeHCTBA TPEYTOJLHUKOB https://m.edso0.ru/8
866e01e
21 TpeTnii IpU3HAK PaBEHCTBA TPEYTOILHUKOB https://m.edsoo.ru/8

866€e88e



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e

3aoauu na nocmpoenue 3

22 OKpy>KHOCTB
23 [ocTpoenus upKyaeM u JTHHEUKOI
24 IIpumeps! 3ama4 Ha MOCTPOSHNE
25 Pemenue 3anau 1
26 Kontpomnsnas padota Ne2 o teme "TpeyronpHuKH" 1 1

I'naea 3 Ilapannenvusvie npamvle

Ilpu3naku napannensHocmu 08yx npAMbIX 4
27 OnpenesneHne napamuienbHbIX TPSIMBIX https://m.edso0.ru/8
866ef64
28 [pu3HaKy MapauIeIbHOCTH ABYX MPSIMbIX https://m.edso0.ru/8
866086
29 [Ipu3Haky napamienbHOCTH ABYX MPSMBIX
30 [pakTHyeckue crocoObl HOCTPOCHUS MapaUICIBHBIX TPSIMBIX
AKcuoma napannenbHbvlX nPAMbIX 4
31 OO0 akcnoMax reoMeTpun. AKCHOMa MapauIeNIbHBIX MPSIMBIX
32 TeopeMsl 00 yriax, 00pa3oBaHHBIX JABYMs MapajieIbHBIMU https://m.edsoo.ru/
MPSIMBIMH U CEKYILEH 8866f3b0
33 TeopeMmsl 00 yriax, 00pa3oBaHHBIX ABYMsI MapajiebHBIMU
MPSIMBIMU U CEKYIIEN
34 VYTIIBI ¢ COOTBETCTBEHHO MAPAJLICIbHBIMU WIIN
HEePIeHINKYIISIPHBIMUA CTOPOHAMH
35 Pemnrenne 3amau 2
36 Pemenue 3anau

37 Konrtponbhas padora Ne3 no Teme "[lapannensHbie npsaMbie". 1 1



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0

T'naea 4.

Coomnouienus mexcoy cCmopoHamu u y2iamu mpeyzoabHuKd

Cymma y2ni06 mpeyzoibHuKa

38 Teopema 0 CyMMe yIJIOB TPEYTOIbHUKA https://m.edso0.ru/8
8661630

39 OCTpOYTOJIbHBIMH, TPSIMOYTOIBHBIN U TYOYTOJIbHBINA https://m.edsoo.ru/8
TPEYTOJIbHUKN 866f8ba
Coommnoutenus mexicoy Cmoponamu u y2inamu mpeyzoabHuKa

40 TeopeMa 0 COOTHOLIEHHSX MEXky CTOPOHAMH U yIJIAMU https://m.edsoo.ru/
TPEyTroJbHHUKA 8866fa5e

41 Teopema 0 COOTHOMIEHUSX MKy CTOPOHAMH U YTIIAMHU
TPEYTroJIbHHUKA

42 HepaBeHcTBO TpeyroiapHHUKa httDSZ //m.edsoo.ru/8

866e3a2

43 Pemenue 3anau

44 Konrponbhas padora Ne4 ro Teme "COOTHOIICHUS] MEXKTY https://m.edsoo.ru/
CTOpPOHAMU M yTIaMH TPEyroJbHUKA'" . 8866echc
IlpamoyzonvHsie mpeyzonsHuKku

45 HekoTopbie CBOWCTBA M MPU3HAKU MPSIMOYTOJIBHBIX
TPEYTOJIEHUKOB

6 HekoTopbie CBOWCTBA M MPU3HAKU MPSIMOYTOJIbHBIX
TPEYTOJILHHUKOB

47 [Ipu3Haku paBEeHCTBA NPSMOYTOJIBHBIX TPEYTOJIEHIKOB
ITocmpoenue mpeyzonvnuka no mpém nemenmam

43 PaccTosHue OT TOUKH JI0 PSAMOM. PaccTosHne Mex Ty
napauieIbHbIMU TPSIMBIMH

49 PaccrosHue ot Touku 10 npsimoil. PaccrosiHue mexny
napauieIbHbIMU TPSIMBIMH

50 [TocTpoeHue TpeyrojabHUKA 10 TPEM dJIeMEHTaM https://m.edso0.ru/8

8671188



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188

51

ITocTpoeHue TpeyroibHUKa 1O TPEM dJIEMEHTaM

https://m.edso0.ru/8
86712d2

52 Pemtenne 3amau
53 Pemrenue 3agau
54 Kontponbhas padora Ne5 no Teme "[lapanenbHbie mpsMbie.
CBoiicTBa TpeyroJbHUKOB".
Tnasa 5 | I'eomempuueckue mecma mouek. Cummempuunsle uzypol
I’ eomempuueckue mecma mouex
55 CBoiicTBa OMCCEKTPHCHI yTiia
o6 CBolicTBa CEpPeMHHOrO NEPIEHINKYIAPA K OTPE3KY
Okpyscnocme. Kacamenvnas k okpysrcnocmu
57 CBOI{CTBa IMAMETPOB ¥ XOPJ OKPYKHOCTH https://m.edsoo.ru/8
8670800
o8 Tpu cityyast B3AMMHOTO PACIONIOKEHHUS OKPY/KHOCTH U TIPSMON. https://m.edso0.ru/8
8670e9a
59 KacaTtenbHas kK OKpyKHOCTH
60 Brincannas v onucaHHas OKpYKHOCTH TPEYTOJIbHUKA
Cummempuunsvie guzypol
61 Durypsl, CHMMETPUYHbBIE OTHOCUTEIILHO MPSIMOI
62 OceBas cuMMeTpHs U €€ CBOICTBa
63 Pewenue 3anau
64 Konrtponbhas padora Ne6 o teme " ['eomerprudeckue MecTa
Touek. CUMMeTpUYIHBIE PUTYpBI'”.
Iloemopenue
65 IToBTOpeHue n 06001IeHNE 3HAHUI OCHOBHBIX TOHATHH U https://m.edsoo.ru/8

METOJIOB Kypca 7 Kiacca

86715h6



https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886715b6

66 [MoBTOpeHvue u 0000IIeHNE 3HAHMH OCHOBHBIX TOHITHH 1
METOJOB Kypca 7 Kinacca

https://m.edsoo.ru/8

86716ec

67 [ToBTOpeHMEe U 0000IICHNE 3HAHHUIT OCHOBHBIX TIOHSATHHA U
METO/IOB Kypca 7 Kiacca

68 IToBTOpeHue 1 0000IICHHE 3HAHNI OCHOBHBIX TIOHITHI https://m.edsoo.ru/
METOJIOB Kypca 7 Kiracca 886719bc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
IHOYPOYHOE IINIAHUPOBAHUE
8 kiace
Ne n/n Tema ypoxka Koauuecmeo uacos Hama Dnekmpounuvie
Bceco  Komumponw- Ilpaxkmuuec- usyuenusn uugposvie
Hble Kue paéomol obpazoeamenvHble
pabomot pecypcol
['naBa 6. YeTbIpEéXyroibHUKH 14
81.
BrInyKblii MHOTOYTOJIBHUK
47 2 UeThIpEXYyroJIbHUK
% Mpwcossopsmens 6
3 [Tapamienorpamm
49 4 [Ipu3Haku napasienorpamma
50 5 [Tpu3Haku mapamienorpaMma
6 [Tpu3naku napamienorpamma. Pemenne 3agayu
7 Tpanenus
8 Tpamenus. Pemenue 3anau
[IpssMOyTONIBHUK
52 10 PomO u kBazpar
53 11 PomO u kBazipat, X IpU3HAKU U CBOICTBA
12 [lenTpanpHas cuMMeTpus
13 Pemrenue 3anau 1
14 KountpoJabHas padora Nel nmo Teme 1 1



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc

‘ «YeThIpexyroibHUKI)

Iaomanb 15
54 15 [TonsTHE MIIOLIAAY MHOTOYTOJIBHUKA
55
[Lmomane kBagpara

56 16 [Tnomans NpsIMOYToIbHUKA
6
57 17 [Inomaae napasienorpamMmma
58 18 [Lnomanas TpeyrojbHUKA
59 19 [Lnomans Tpaneuuun

20 [Tnomane pomba

21 [Tnomanu duryp Ha kiier4aroit Oymare

22 Pemenue 3anay
§3.1 4
60 23 Teopema [Iudaropa
61 24 Teopema, oopatHas Teopeme [Tudaropa
62 25 dopmyna ['epona

26 [Tpumenenne Teopems [Tugaropa

27 Pemenue 3amau 2

28 Pemenue 3amau

29 KontpoabHnas padora Ne2no teme «Ilimomansy» 1

I'imaBa 8.

ITogo0HBIE TPEYrOJIbLHUKH

66

63 30 [TponopuroHaIbHBIE OTPE3KH
64
Onpenenenne NOJO0OHBIX TPEYTOJIbHUKOB
65 31 OTHoIIEHNE TUIOMAACH MOJ0OHBIX TPEYTOILHUKOB

32 [TepBsIii mpU3HAK TO100US TPEYTOILHUKOB




TPEYIroJbHUKN»

67 33 I[1epBblii MpU3HAK 11010011 TPEYTOIHLHUKOB
68 34 [1epBbliif mpU3HAK 1M10100Ms TPEYTOIBHUKOB. Pemenue
3aja4
35 BTopoii npuzHak mogo0us TpeyroJibHUKOB
36 Tperunii npu3HaK 1M0,100Us TPEYTOJIHBHUKOB
37 Pemienue 3anau 1
38 Kontpouabnas padora Ne3 no reme «Ilogo0nbie

69 39 Cpenusisi TMHUS TPEYTOJIbHUKA
70 40 UeTtsipe 3aMeuaTeIbHble TOYKU TPEYTOJIbHUKA
71 41 [IponopumoHanbHbIe OTPE3KU B MPSIMOYTOJIBHOM
TPEYTOIbHUKE
72 42 Meroa moao6ust B 3a7a4ax Ha MOCTPOSHUE
73 43 [IpakTryeckue NpUI0KEHUS TOJOOHS TPEYTOIbHUKOB.
N3mepuTtenbHbie paboThl HA MECTHOCTH
44 Pemenue 3agau
45 Pemenue 3agau

74 46 CuHycC, KOCHHYC M TAHT€HC OCTPOTO yTiia
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA
75 47 3HavYeHMs CUHYCa, KOCUHYCa U TaHT'€Hca JIJIsl yTII0B
3007, 4507, 60L1.
48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
49 Pemenwne 3amau 1
50 KonTtpouabnas padora Ned o reme 1 Tewmsl 1. 69
— 75
I'maBa 9. OKpYKHOCTH 14
76 51 B3aumMHoe pacrosioskeHre npsiMoil U OKpY>KHOCTH
77 52 B3anmHoe pacnonokeHue AByX OKPYKHOCTEH




78 53

O6H.II/IC KacaTelbHbBIE IBYX OKPY)KHOCTEH

79 54 I'pamycHas Mepa 1yru OKpy>KHOCTH
80 55 Teopema 0 BIUCAHHOM yTJIe
81 56 VY171, 00pa3oBaHHbIE XOpIaMH, KacaTeIbHBIMU
CeKYLIUMHU
57 Pemenue 3amau
82 58 BnucanHnasi OKpy>KHOCTb
83 59 BrnucanHas OKpy>KHOCTb, pellIeHHE 3a1a4
60 OrnrcaHHast OKPYKHOCTb
61 IIpuMeHeHne CBOWCTB BIMCAHHBIX O ONMCAHHBIX
YETHIPEXYTOJFHUKOB IPH PELICHUH 33134
62 IIpuMeHeHe CBOWCTB BIMCAHHBIX O ONMUCAHHBIX
YETHIPEXYTOJbHUKOB IPH PELICHUH 33734
63 Pemenue 3amaq 1
64 KonTtpoubHas pabora NeS «Okpy:KHOCTB) 1 1
[ToBTOpeHune 4
65  IloBTOpeHHE OCHOBHBIX OHSATHI U METO/IOB KypCOB 7
u 8 k1accoB, 000011IeHNE 3HAaHUN
66  IloBTOpeHME OCHOBHBIX MOHATHI U METO/I0B KypCcOB 7
u 8 KJ1accoB, 0000IIeHIE 3HAHMUI
67 | HroroBast KOHTpOJIbHAs paboTa 1
68  IloBTOpeHME OCHOBHBIX MOHATHUI U METOAOB KypcOB 7
u 8 x1accoB, 00001IeHNEe 3HAaHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6

IHOYPOYHOE IIVTAHUPOBAHHUE

9 kjacc

Wg n/n

‘ Tema ypoka

Konuuecmeo uacoes

‘ Jama

dnekmpounvie




I'nasa 10.

BekTopnl

cezo

Koumpono- Ilpakmuuec-  usyuenus yughposwie
Hble Kue pabomol obpazosamenvHble
pabomul pecypcul

84 [TonsiTue BexTOpa
85 PaBeHcTBO BEKTOPOB
86 2 OTkiagpIBaHie BEKTOPA OT JaHHOM TOYKHU

87 3 CymMa IByX BEKTOpPOB
88
3aKOHBI CIIOKEHUS BEKTOPOB. [IpaBuiio
napaJuienorpaMma
89 4 CyMMa HECKOJIBKUX BEKTOPOB
90 5 Brluntanue BEKTOpoOB
91 [IponsBeneHne BEKTOpA Ha YHUCIIO
92 7 IIpuMeHeHnEe BEKTOPOB K PELICHUIO 3a/1a4 U
JI0Ka3aTeIbCTBY TEOPEM
8 [TpumMeHeHne BeKTOpa MPH PEeIISHUH 331a4
9 Pemenue 3anau 1
['maBall. MeToa KOOpPAUHAT 10
93 10 PaznoxeHue BeKTOpa 1o JByM HEKOJUTMHEAPHBIM
BEKTOpaM
94 11 KoopauHatsl BekTOpa
95 12 CBs3b MEXly KOOpAMHATAMU BEKTOpA U
KOOPJAMHATAMH €T0 HaJdaja u KOHIa
96 13 [Ipocreiimue 3agaun B KOOpAUHATAX




97 14 VYpaBHEHHE JTMHUM HA IUIOCKOCTH
98 15 YpaBHeHHE OKPYKHOCTH
99 16 YpaBHeHHE MPSIMOI
17 Pemenue 3anau 2
18 Pemenue 3anau
19 KounrtpoubsHnas padora Nel mo reme «BekTopsbl. 1
Metoa koopauHaT»
I'naBa 12. CooTHOIIEHUSI MKy CTOPOHAMH M YIJIaMH 11
TpeyrojbHuka. CkajasipHoe Npou3BeeHue
BEKTOPOB
100 20 CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC
101 OcHoBHOe TpUrOHOMETPUYECKOE TOKIECTBO.
®opmyJibl IPUBEICHUS
102 21 @®opMyJIbl JUIsl BBIYUCIEHUS KOOPAUHAT TOUKU

104
105
106
107

23
24
25
26

Teopema o oA M TpeyroibHUKa
Teopema cuHycOB

Teopema KOCHHYCOB

Pemenne TpeyrosbHUKOB

108 smepurenbHbIe paOOTHI
h

109 27 YT0J1 MeXKIY BEKTOPaMH
110 CkansipHO€ TTPOM3BE/ICHNE BEKTOPOB
111 28 CkaisipHOE TTPOU3BE/ICHNE B KOOPAMHATAX
112 CBoiicTBa CKaJIsIpHOTO MPOU3BEACHUSI BEKTOPOB
29 Pemenwne 3amau 1
30 KonTtpouabnas padora Ne2 1 Tewmsr 100-
112
\ I'naBa 13. \ JJIMHA OKPY/KHOCTH M INIOIIAAb KPYyra \ 12




Y

11
§2

113 31 [IpaBuiIbHBIN MHOTOYTOJIBHUK

114 32 OKpy’KHOCTb, OIIMCAHHAsA OKOJIO NIPAaBUIIBHOIO
MHOT'OYTOJIbHHKA

115 33 OKpy>KHOCTb, BIIMCAHHAS B TIPABUIIBHBIIH
MHOTOYTOJIbHUK

116 34 @DopMyJIbl U1 BBIYUCIEHUS TUIOIIAU IPABUIBHOTO

MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajinyca BIMCAHHON
OKPY>KHOCTH

IlocTpoeHne npaBUILHBIX MHOTOYTOJbHHUKOB

118 35 JlnrHa OKpy»KHOCTH
119 36 Panuannas mepa yrna
120 37 [Lnomans kpyra
121 38 [1nomane KpyroBoro cekropa
39 [Tnomaae Kpyra, CeKTopa, CerMeHTa
40 Pemenwne 3amaq 2
41 Pemrenue 3agau
42 KonTtpoubnas paGora Ne3 1 Temsr 1.
113 —121
I'nasa 14. IIpeoOpa3oBanus MJIOCKOCTH. [{BH:KEHHUS 10
§1. 3
122 43 | OtobOpakeHHUE MIOCKOCTH Ha ce0st
123 44 | TlousiTve OBMKEHUS INIOCKOCTH
124* Haosxennst u IBMKEHUS. paBEHCTBO (GHUT

125

46

[TapannensHbIN TEpEHOC

126

47

[ToBopoT

127
128

49

IIpuMeHeHNe ABMKEHMS IIPU PEIICHUH 3a1a9

[Tonsatue cummerpun Guryp

HpaKTI/I‘{eCKI/IC IIPUITOKCHUA CI/IMMeTpI/Iﬁ




133
134
135

55

56

129 50  IlpumeHeHue IBUKEHUH K PEIICHUIO 33134
51  Pemenwue 3agau
52  KourtpoJabHas padora Ned4 no reme
«IIpeoOpa3oBanus MJIOCKOCTH. [IBHKEHHD»
I'masa 15. IIpeoGpazoBanue nonoous. Iloxodue ¢pur
130 53 | IIpencrasieHue o MoJ00HBIX (HUTYpax
131 [To100HBIE MHOTOYTOJIBHUKH
132 54 | Teopembl 0 mepuMeTpax U IIOMAAAX MOA0OHBIX

MHOTI'O iFOHBHI/IKOB

T'omoTteTus
CBolCTBa TOMOTETUH

ITono06ue pou3BoIbHBIX (HUT

OKpyXHOCTb U KpyT. [ 'eoMeTpuueckre mocTpoeHHs.

136 57 | Ilpumenenue moaoodust K J0Ka3aTeIbCTBY TEOPEM
137 58 | IIpumeHeHue mMoaoOHs K pEHICHUIO 3314
59 | Pemenwne 3amau
60 KouTtpoabHas padora Ne5 Tewmsl 1.
130 — 137
Ipuiaoxenns
61 1. OO0 akcuomax IJIaHUMETPUU
2. HekoTopskie cBeJIeHUSI O Pa3BUTHH T€OMETPUHU
3. YTonkoBbIii OTpaxxaTeib
62
IloBTOpEeHue
63 | IloBTOpeHme, 06001IEHNE, CUCTEMATH3aIMs 3HAHUH.
H3MepeHne reoMeTpruieCcKiX BETUYUH. TpeyroibHUKU
64 | IloBTopeHme, 0000IIEHNE, CHCTEMATH3aINs 3HAHUH.
[TapannenbHbIe ¥ IEPIICHINKYJIISIPHBIC IPSIMBIC
65 | IloBTOpeHme, 0000IIEHNE, CHCTEMATH3aINs 3HAHU.




VYTIIIBl B OKPY’KHOCTH

66 | IloBTOopeHme, 00600IIEHNE, CUCTEMATH3AIMs 3HAHUH.
BrircaHHbIe 1 ONMMCAHHBIE OKPYKHOCTH
MHOI‘OYFOJ'IBHI/IKOB

67  HroroBast KOHTpoJIbHAs paboTa

68 | IloBTopeHme, 0600IIECHNE, CHCTEMATH3allUsl 3SHAHUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* ['eometpust, 7-9 kimaccel/ Atanacsa JI.C., byry3zos B.®., Kagomues C.b. u npyrue,

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHME MATEPHAJIBI JJIAA YYUTEJIA

AUTAKTHYCCKUC MATCPHUAJIbI K y‘{e6HI/IKy

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

MO HIKOJIa

bu6mmoreka IJOK



