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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpust Kak OAWH W3 OCHOBHBIX PA3/EIIOB IIKOJbHOM MATEMATUKH, MMEIOIIHNI
CBOCH IeNbl0 00ECIEeYNTh W3YyYE€HHE CBOWCTB M pPa3MepoB (PUTYyp, MX OTHOILIECHUH U
B3aMMHOE€ PACMOJIOKEHHE, OMMPAETCS Ha JIOTUYECKYI0, T0Ka3aTenbHyI0 JuHUI0. LleHHOCTh
U3Y4YEHHUS! TEOMETPUU HAa YPOBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUs 3aKIIOYACTCS B TOM,
4YTO OOy4Yarolmuics YYUTCS MPOBOJUTH JOKA3aTENbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUCHUS, [IOKA3bIBaTh MCTUHHBIC YTBEPXKIECHHS W CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKJCHHUS «OT MPOTUBHOTO», OTJIMYATH
CBOMCTBa OT NpPHU3HAKOB, (opMylupoBaTh oOpaTHble yTBepxAcHUs. Ocoboe 3HaueHUe
JOKa3aTesibHas IUHUS UMEET ISl YTIIIyOJIEHHOTO 3YYEHUsI MATEMATHUKHU.

[lenpt0 M3y4eHHs] TEOMETPUU SIBISIETCS MCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IpHU
pEeILICHUH KaK MaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3aJ]lay, BCTPEUAIOIIUXCS B peaibHON
Ku3HU. OOydaromMiiCs [IOMKEH Hay4YMThCSl OINPEAENSITh T€OMETPUUECKYIO (QUrypy,
ONUCHIBATh CJIOBAMU YEPTEXK WIM PUCYHOK, HAWTU IUIONIA/Ib 3€MEJIBHOTO Y4acTKa,
paccYUTHIBaTh HEOOXOAUMYIO JIJIMHY ONTOBOJOKOHHOTO Kabensi i TpeOyeMbie pa3Mephl
rapaxka JJsi aBTOMOOWIJIA. DTOMY COOTBETCTBYET BTOpAasi, BBIUYMCIUTENbHAS JIMHHUS B
u3ydeHuu reomerpud. llpu pemieHnH 3amad NpaKTUYECKOTO XapakTepa 00ydaroluics
YUYUTCSL CTPOUTh MATEMATUYECKUE MOJIEIU PEAIbHBIX JKU3HCHHBIX CUTYAIUi, POBOIUTH
BBIYUCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

Oco6eHHOCTh YUeOHOr0o Kypca yriayoJIEHHOTO M3YYEHUS] TEOMETPUU COCTOUT B TOM,
YTO 0O0y4Yaromuecs HE MPOCTO 3HAKOMATCS C ONPEACTIEHHBIMU MOHATUSMU, & YBEPEHHO
oBianeBatoT MMH. CylIecTBYIOIIME TEMbl MPOrpaMMbl 0a30BOro Kypca T'€OMETpUHU
u3yJarorcs Ha Oojee TIIyOOKOM YpOBHE, a oOydJaroniuecsi NpUOOpETaroT YMEHUs,
MOMOTAIOIME UM YBEPEHHO MPHUMEHATH CBOM 3HAHUS HE TOJBKO B MaT€MaTHKE, HO U B
CMEXHBIX MpeaMeTax, Mmpexae Bcero (usuke U MHPOpMATHKE, a TAKkKe MOJIb30BAThCS
MOJTYYEHHBIMU 3HAHUSIMU TIPU PEIICHUU MTPAKTUYECKUX 3a/1a4.

CornacHo yuyeOHOMY TUIaHy B 7-9 KJlaccax u3ydaercsl YriiyOna€HHbINH ydeOHbINH Kype
«I"'eoMeTpus», KOTOPBIM BKIIOYAET CJECAYIOIINE OCHOBHBIE pa3Jeiibl COJEpPKAHMUS:
«Hauama reomerpun», «TpeyronbHukn», «OKpYKHOCTHY, «UETBIPEXYTOIbHUKNY,
«ITopobue», «neMeHTbl TpuroHomeTpun», «Ilnomann», a Takke «MeTon KOOpAUHATY,
«Bexkrtops», «[IpeobpazoBaHus MIOCKOCTHY.

Ha uzyudenue yue6HOro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 vaca B Hegento), B 9 knacce — 102 yaca
(3 gaca B HezentO).



COJEPKXAHUME OBYUYEHUA
7 KUIIACC

Hauagna reomerpun

Hcropust BOSHUKHOBEHHs U Pa3BUTHA reomMeTpuu. HayanbHble ITOHATHS T€OMETPUMU.
Touka, mnpsamas, orpe3ok, ayd. [loHsTue 00 akcuome, TeopeMe, JOKA3aTEIbCTBE,
OIIPENICIICHUM.

B3auMmHOe pacnonoxxeHue TO4YeK Ha IpsAMoM. M3mepeHue IMHBI OTpeE3Ka,
pacCTOAHUE MEXAY TOYKAMMU.

[TonymtockocTs 1 yros. Bunsl yrios. Mi3mepenue BeauuuH yriioB. BepTukanabHbIE U
CMEKHbIE YIibl. [lapamienbHble M nEpIEHANKYISAPHBIE PsAMBIE. PaccTOAHUE OT TOYKH 110
npsaMoil. buccekrpuca yrina.

Jlomanass. Bunper nomanbix. JlimHa nomaHou. MaoroyronbHuku. [lepumerp
MHOI'OyroJibHuKa. [IoHsATHE O BBINYKIIBIX U HEBBIIIYKJIBIX MHOTOYI'OJIbHUKAX.

[lepBruyHBIEC IPEACTABICHUS O PABEHCTBE (PUTYP, UX PACIIOJIOKEHUHA, CHMMETPHUHU.

[Ipocrenmme nmoctpoeHus. MTHCTpyMEHTHI 111 ©3MEPEHHUM U IOCTPOEHUM.

TpeyrojbHuKu

Buasl  TpeyrojibHHMKOB:  OCTPOYIOJIBHBIE,  IPSAMOYTOJbHBIE,  TYIOYIOJIbHBIE,
paBHOOEpEHHBIE, paBHOCTOpOHHME. Meanana, OuccekTpuca 1 BbICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyrosbHUKOB. 11epBbIi 1 BTOpOW NPU3HAKK PABEHCTBA TPEYTOJIBHUKOB.
PaBHOOEpEeHHbIE TPEYroJbHUKM W WX CcBoMcTBa. [lpu3Hak paBHOOEAPEHHOTO
TPEyroJibHUKa. TpeTruil MpU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXIy CTOPOHAMM W yIJlaMd TpeyrojpHuka. HepaBeHcTBO
TpEeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunbie (urypsl. OCHOBHbIE CBOMCTBa OcCeBOM cummeTpuu. I[Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKHUE CBEACHUSA O MocTynare EBkimaa u o posiu
JlobayeBCKOro B OTKPBITUM HEEBKIUAOBOW reomerpuu. CBONCTBA M MpU3HAKU
napajuiesibHbIX MpsAMbIX. CyMMa YIJIOB TpeyrosibHMKAa. BHEIIHHWE yIiibl TPEyrOJbHHUKA.
CymMMa BHYTPEHHHX YIJIOB MHOTOYTOJbHMKA M CyMMa BHEIIHUX YIJIOB BBIITYKJIOIO
MHOI'OYT'OJIbHUKA.

IIpsimoyrojibHble TPEYroJbHUKH

[Ipu3Hakun paBeHCTBA IMPSAMOYTOJBHBIX TPEYrOJbHUKOB. lleprneHaukymnsp u
HakJIOHHAs. CBOWCTBO MEIMAHBI MPSMOYTOJBHOIO TPEYTOJbHUKA, NPOBEAEHHOM K
runorenyse. [IpsMoyronbHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH

[IoHATHS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYKHOCTH M Kpyra: LIEHTp, paauyc,
IUaMETp, XOpJa, MX CBOMCTBA. B3auMMHOE pAacCIONOXEHUE OKPYKHOCTHM U IPSAMOMU.



KacarenbHasd u cexkymias K okpy)HOCTH. OKpYyKHOCTb, BMcaHHas B yroJd. IIpocreiimne
IIOCTPOEHUS C TIOMOLIBIO LUPKYJIS U JINHEUKHU.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O reOMETPUYECKOM MecTe TOo4deK. [Iprumepsl TeOMETPUUECKUX MECT TOYEK
Ha IUIOCKOCTH. bHCCEKTpuca yriia M CEpeJuHHBIM MEPIEHIMUKYISIP K OTPE3Ky Kak
reoMeTpuyeckue Mecra Touek. OnrucaHHas OKpYKHOCTb TPEYroJibHUKa, €€ HeHTp. MeTon
IE€OMETPUYECKHUX MECT TOYEK IIPU PEIICHUH FEOMETPUYECKHX 3a]1a4.

ITocTpoeHus ¢ NOMOIIbIO HUPKYJIS M JJUHEHKH

Hcropuueckue cefeHusi. OO0CHOBaHUS MPOCTEMIINX TOCTPOEHUH, 3TAMbl 3a/1a4d Ha
IIOCTPOCHMS, PEIICHUE 3a/1a4 HA IOCTPOCHUE LUPKYJIEM U JTUHEUKOM.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapamnenorpamm, ero npusHaku ¥ cBoicTBa. [IpaMOyroiabHUK, poMO, KBajapar, Ux
NpU3HaKU U cBoiicTBa. Tpanenus. PaBHoOeapeHHas Tparenus, e€ CBOWCTBA U MPHU3HAKH.
[IpssmoyronbHas Tpanenus. CpenHss TMHUSA TPANlCHHH.

CpenHsas nuHus TpeyroiabHUKa. MeTol yIBOCHHSI MEeIMaHbl TPEYroiabHUKa. TeopeMa
0 IEPECCYCHUN MEIMaH TPEYTOJIbHUKA.

Teopema @aneca, TeopeMa O NPONOPLUMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUIS1 TPOU3BOJIBHOTO YETBIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITonodue

[logobue  TpeyronbHUKOB, Kod3(pdunuent mnomodus. Ilpusnaku momoOus
TpeyroJibHUKOB. [IprMeHeHne nogoous Mpu pelIeHnd TeOMETPUYECKUX U MPAKTUYECKHUX
3a/1a4.

IL1omans

[Tonsitue o momanau. CBoiicTBa TUIoNIaAe reomerpuueckux ¢uryp. Ilpocreiimme
dbopMyIIBI IJIs TITOMIAM TPEYTOJIbHHUKA, TapaJiieiorpaMma, pomoa u tpaneruu. [lnomann
no100HbIX (uryp. OTHOILIEHKE MJIOMAJEH TPEYTrOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. [lpumenenue Teopems! [Iudaropa npu permeHnn mpaKTUIECKUX
3a7ad4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyCc, KOCHHYC, TAaHT€HC M KOTAHIE€HC OCTPOro yria MpsSMOYTOJbHOTO
TpeyrojiibHuka. TpuroHomerpuyeckue (QyHknuu yrinoB B 30° 45° u  60°
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

V1Bl M 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO

BrnucaHHble M LEHTPAJIBbHBIE YIJbl, YTOJ MEXAY KacaTeNIbHOM W XOpAOH. YTIIbl
MEXKy XOpJIaMH U CEKyIIMMH. BIMcaHHbIE U ONMMCAHHBIE OKPYKHOCTH TPEYTOJIbHUKA U
YEeThIPEXYTOJbHUKU. CBONCTBA M MPHU3HAKU BIIMCAHHOTO YETHIPEXYrOJibHMKA. B3anmHoe



pacmnoyio)keHue AByX OKpykHocTel. Kacanue okpyxHocTeit. O0mme KacateabHbIe K ABYM
OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocunyc, Tanreic yrio oT 0° mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POpMyJIbl NIpUBENEHMs. PemeHne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U
TEOpeEMa CHUHYCOB. Perienne npakTH4eckux 3a1ad ¢ UCIOIb30BAHUEM TEOPEMBI KOCHHYCOB
Y TEOpPEMBI CHHYCOB. PerieHune 3a1a4 reoMeTpuyecKon ONTHKHU.

Tpuronometrpuyeckue (Gopmyssl s MIIOLMAAM TPEYroJIbHUKA, Mapajuie]orpaMma,
pombOa, Tpanenuu. @opmyna ['epona. opMyia miIomaax BHITYKIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl U MONOOHBIE TPEYroJbHUKU B OKPYXKHOCTU. Teopema O NpOU3BEIECHUU
OTPE3KOB XOpJ, TEOPEMBbI O IIPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBajpare
KacarenbHOM. [IpMEeHeHWEe Npu pElIeHWHM T€OMETPUUYECKUX 3aaad. Teopembl UeBbl u
Menenas. [lonsiTue 0 romoTeTHu.

MeToa KOOpAUHAT

VYpaBHeHuEe MPSIMOI Ha TIOCKOCTU. YTIOBOM KOY(PHUIIMEHT U CBOOOTHBIN UJIeH, X
reoMeTpuyeckuil cmpici. [lapannenbHOCTh U MEPHEHIUKYISPHOCTh NPAMBIX (Uepes
yII0BOUM KO3 PULIMEHT).

VYpaBHEeHHE OKpYKHOCTH. HaxokneHue IepecedyeHnil OKPYKHOCTEW M NPAMBIX B
KoopanHaTtax. @opMyra pacCTOSHHAS OT TOUKM 10 npsMou. [lnomanes mapamienorpamMmma B
KOOpAMHATAaX, IOHATHE 00 OPUEHTUPOBAHHOM Iowmaau. [Ipumenene MmeToaa KOopAauHaT
B [IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a1a4ax.

BexTopbl

Bektoper Ha mmockocth. CloKeHHME W BBIYMTAHUE BEKTOPOB — IIPaBUIIA
TPEYroJIbHUKAa W MapajuleliorpaMMa. YMHOXKEHHE BEKTopa Ha uyucio. KoopauHaTsl
BekTOpa. CII0)KEHHWE W BBIYUTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIO B
KoopauHatax. [[puMeHeHne BeKTOpoB B (PU3MKe, LIEHTP Macc.

[Tonsarue o Ga3uce (Ha MIOCKOCTH). PaznmokeHus BEKTOpoB mo 6Oazucy. CkansipHOe
IIPOU3BEJCHUE BEKTOPOB, T'€OMETPUYECKHA CMBICI U BBIPAXXEHUE B JIEKAPTOBBIX
KoopAuHaTax. JJuCTpuOyTUBHOCTH CKaJsIpHOTO npousBeaeHus. CKalsgpHOe NpOU3BeICHUE
U npoenupoBanue. [IpumMeHeHne CKansipHOro NpOW3BEACHUS BEKTOPOB I HAX 0XKJICHHUS
JUTUH Y yTJ0B. PellleHre reoMeTpuyecKux 3a1a4 ¢ IOMOIIbIO CKAISIPHOTO IPOU3BEICHHUS.

JlJIMHA OKPY/KHOCTH M IUIOLIAAb KPYyra

[IpaBriibHBIE MHOTOYTONBHUKH. JlJIMHA OKpyKHOCTU. 'panycHas u paauaHHas Mepa
yIJjla, BBIYMCIEHUE JUIMH AYr OKpY)XKHOCTeW. lIlnmomane kpyra, cekropa, CErMeHra.
Hcropuueckue cBeeHus 00 U3BMEPEHUHU JUTMHBI OKPY>KHOCTH U IJIOIIAIA KpyTa.

JIBMKeHUsI TUIOCKOCTH



LentpansHas cummerpus. LlenTpansHo-cummerpuunbie Gurypsl. IloBopot. OceBas
cumMeTpus. DUTrypbl, CUMMETPUYHBIE OTHOCUTENIBHO HEKOTOpOW ocu. llapannenbHbii
IIEPEHOC.

[TonsiTue nBUXEHHS U ero cBoMcTBa. PaBeHcTBO uryp. IlposiBieHuss cuMMeTpun B
IPUPOAE, KUBOIKCH, CKYJIBOTYpE, apxuTekType. KoMmnosumuu nBHKeHHH (IpocTenimne
npumepsbl). [[puMeHeHre B reoOMEeTpHYECKUX 3a/1a4ax.



INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS NNPOI'PAMMbBI YUYEBHOI'O
KYPCA «TEOMETPHUSI» HA YIJAYBJIEHHOM YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3y/abTAThl OCBOCHUS IPOTPAMMEBI IO MATEMATUKE XAPAKTEPUIYIOTCS
B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HHTEpeca K MPOUUIOMY M HACTOSIIIEMY POCCHIMCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHXEHHSIM POCCHUHUCKHUX MATEMATHUKOB W POCCHMCKOU
MAaTEMATHYECKOW IIKOJIbI, K HCHOJIb30BAHUIO 3TUX JIOCTHXKCHUW B JPYTHX HAyKax H
IPUKJIAJAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0SI3aHHOCTEH TpaKJaHWHA U peaju3allid €ro Ipas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD,
SIBJICHUI, POLIEAYP IPAKIAHCKOT0 00IIECTBa (HapuMeEp, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO J3THUYECKHX MpoOJieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM
JOCTUKEHUW HAayKH, OCO3HAHUEM BAXKHOCTH MOPAJbHO-3TUYECKUX IMPUHIUIIOB B
JIEATEIbHOCTH YYEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTaHOBKOUW Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUYECKHUX 3a7a4 MATEeMaTUYECKON
HAIPaBJICHHOCTU, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOTO 00pa30BaHUS Ha MPOTSKEHUU
BCEH JKU3HM JIJIs1 YCIEITHOW MPOGECCUOHANBHON IEATEILHOCTH U PA3BUTHEM HEOOXOAMMBIX
YMEHHUM, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM HMHAWBUIYATBHON TPACKTOPUU
00pa3oBaHUsl M >KU3HCHHBIX IJIJAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
NOTpPeOHOCTE;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K IMOIIMOHATILHOMY M 3CTETHUYECKOMY BOCIIPHUSATHIO MAaTEMaTHYECKUX
00BEKTOB, 3aJay, pEIICHUM, pacCyX IACHUW, YMEHHIO BHACTh MaTeMaTHYCCKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpPHUEHTALIMEN B AECATEIIBHOCTU HA COBPEMEHHYIO CHUCTEMY HAyYHBIX NPEIACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTH4YECKOW HayKH Kak cepbl 4elIOBEYECKOW JCATETbHOCTU, ATANOB €€ Pa3BUTHUS U
3HAYMMOCTH JUIi Pa3BUTHS LMBWIM3ALMM, OBJIAJICHUEM S3BIKOM MaTE€MaTUKU U
MAaTEMATHYECKOW KYJIbTYPOM KakK CpPEICTBOM IIO3HAHUS MHUpPA, OBJIAJICHUEM HABBIKAMHU
MCCIIEIOBATENIbCKOU IESITETbHOCTH;

6) ¢usnyeckoro BOCIHMTAHHUA, (POPMHUPOBAHUA KYJIBTYPbl 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

TOTOBHOCTBIO IMPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBA,
BEJICHUS 370pOBOrO0 00pa3za >KM3HU (3M0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM



3aHATUN U OTHbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOI0 K€ IpaBa APYroro 4yejoBeKa;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

OpUEHTalUuell Ha NPUMEHEHHE MAaTeMAaTUYECKMX 3HAaHMA Uil pelieHus 3a1ady B
00JacTl COXPAHHOCTH OKpYXalollel cpenbl, MIaHUPOBAHHS IMOCTYNKOB M OIEHKH HX
BO3MOYKHBIX MOCJIEJICTBUI ISl OKPYXKAIOLIEH Cpelibl, OCO3HAaHUEM II00aIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelleHus;

8) ajanTanuu K N3MEHSAIOIIUMCH YCI0BUAM COLUAJIBHOM U MPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JESITENbHOCTh, B TOM YHCIIE YMEHHE YUYUTHCA
y ApYrux JIOJeH, mpuooperaTb B COBMECTHOM NESATEILHOCTH HOBBIC 3HAHUS, HABBIKM U
KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HE0OXOMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HaHUH, (POPMYIHUPOBATH UJI€U, TTOHSTHS,
runoTe3bl 00 00BEKTaX M SBIEHUSAX, B TOM YHUCJIE pPAHEE HEU3BECTHBIX, OCO3HABATH
ne(UIUThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAaHUPOBAaTh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMlO, BOCHPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIEC PEIICHUS U
NercTBUs, (POPMYIMPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOCHHS MpOTrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBanusi y oOyuaromierocsi OyayT c(pOpMUpPOBaHBI MeTanpeAMeTHbIe Pe3yJabTaThl,
XapaKTEPU3YIOIINECs] OBJIAJICHUEM YHUBEPCAJIBHBIMU TO3HABATEIbHBIMUA JCHCTBUSMU,
YHUBEPCATbHBIMA KOMMYHHKATUBHBIMU JICHCTBUSMH M YHHBEPCATLHBIMU PETYISITUBHBIMU
JCVCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jlornueckue aeiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXKIy TMOHATHIMHU, (OPMYIUPOBATh OIMPECICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS /I OOOOIICHUS U
CpaBHEHHUS, KPUTEPUU MTPOBOJIMMOTr0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BLIBAThH CYKICHUS: YTBEPAUTEIbHbIC U
OTpUIlaTEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHBOPEYUS B
dakTax, MaHHBIX, HAOMIOIEHUAX W YTBEPXKIACHUSAX, MIpPEiaraTh KPUTCPUU JIJISI BBHISBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JI€JIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUYEHUH, YMO3AKIFOUEHNUN [0 AaHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MATEMAaTHUYECKHX YTBEpXKIACHUN (TIpsMbIEe W OT
MPOTUBHOTO), TMPOBOAWTH CAMOCTOSITEIBHO JIOKA3aTeIbcTBA MaTEMaTUYeCKUX (PaKToB,



BBICTPAMBATh APTYMEHTALUIO, IPUBOJUTE MPUMEPBI U KOHTPIPUMEPHI, TPUMEHSATH METOJ
MaTEeMaTUYeCKON MHAYKIIMU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHOCOO pelieHuss y4yeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BhIOMpAaTh HambOOIee MOAXOMANINN ¢ y4E€TOM CaMOCTOATEIHHO BbIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBarebckue 1eiiCTBUA:

UCIIOJIb30BaTh  BOINPOCHl  KaK  MCCJIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHMUS,
dbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOIIUE MPOTHUBOPEUYHUE, MPOOJIEMY, CaMOCTOSATEIHHO
yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATH TUIMOTE3Y, APTyMEHTHPOBATh CBOIO
NO3ULINI0, MHCHHE;

MPOBOJUTH MO CAMOCTOSITEIbBHO COCTaBJIECHHOMY IUIAHY AKCIIEPUMEHT, UCCIEIOBaHUE
[I0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy coOOiMt;

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTHL OO0OOIIEHHST ¥  BBIBOABI IO pe3yJibTaTaM
IPOBENEHHOTO HAOJIIOCHMS, WCCIEAOBAHMS, SKCIEPUMEHTA, OLEHHBATh JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBAaTh  BO3MOYKHOE  pa3BUTHE  IIpolecca, a TaKKe  BbIABUTaTh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIAITh HEAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUU, JAHHBIX, HEOOXOAUMBIX
JUTSl pELIEHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOMpATh (OpMY MNpPEACTaBICHUS HHPOPMALMK W WUIIOCTPUPOBATH pEIlIaeMble
3aJlayy cXeMaMH, JuarpaMmmamMu, HHOHM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHMBAaTh HAAEKHOCTh MH(POpPMAIMM 1O KPUTEPUSM, MPEAJIOKEHHBIM WIH
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKAaTHBHBbIE YHHBepCcAJIbHbIE YUeOHbIe JeliCTBUS:

BOCIPUHUMATh U (OPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUAMHM U LEISIMU
oOIIeHwsl, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHhMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHUS MO XOMy PEIICHHs 3aJadi, KOMMEHTHUPOBATH MOTyYEHHBIN
pe3yJbTarT;

B X0/ 00CYXICHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIa€MOM TEMBI, TPOOIIEMBI,
pemaeMoil 3ajjaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE HAa TOWUCK PEILIEHUS, COMOCTABIATH
CBOM CYXACHHS C CYXICHHUSAMH JIPYTHUX YYaCTHUKOB JHANOTra, OOHAPYKMBATh Pa3Udnue U
CXOJCTBO TO3MLUH, B KOppeKkTHOW (opme QopMmynupoBaTs pasHOIIACUsl, CBOU
BO3PaKECHUS;

IPEJICTaBIISATh PE3yAbTaThl PEIICHUS 3aJaul, SKCIIEPUMEHTA, UCCIICOBAHUS, POCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (QOpMAaT BBICTYIUICHHS C Y4€TOM 3a/1ady Mpe3eHTAluu |
0COOEHHOCTEH ayIUTOPHH;



NOHMMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAWBUYyaJbHON pabOTHI
Opy pelIeHUH Y4YeOHBIX MaTeMaTHYeCKUX 3ajady, NpUHUMATh 1eldb COBMECTHOMN
NeSATEIbHOCTH, TUIAHUPOBATh OPraHMU3alMI0 COBMECTHON paboThl, pacupeneisiTh BHJbI
paboT, JOTOBapUBATHCSA, OOCYXKIATh MPOIECC M PE3yabTaT padoTh, 0000IIaTh MHEHUS
HECKOJILKMX JIFO/ICH;

y4yacTBOBaTh B TPYNIOBBIX Qopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUM,
«MO3TOBBIE HITYPMbD) U UHBIE); BBITIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOU
JNEUCTBUS C JAPYTUMH 4J€HaMU KOMAaHbl, OLIEHUBATh KAa4eCTBO PE3yJIbTaTa U KaueCTBO
CBOETO BKJIaJa B OOIIMU pe3yibTaT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aUMOJICHUCTBUA.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeiiCTBUSA
Camoopranusanus:

BBISIBJISATh MPOOJIEMBl ISl PEIICHHs B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX,
OPUEHTHPOBATHCS B PA3NIUYHBIX MOJAXOAAX NPUHATUSA peElIeHUH (MHIMBUIYaJIbHOE,
IPYIIIIOBOE);

CaMOCTOATENIbHO COCTAaBJATh IUIaH, AJITOPUTM pEIICHUs 3aJayu (WM €ro 4acTh),
BBIOMpPATh CHOCOO pEIIeHHs C YYETOM HMEIOMIMXCA pPEeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C yYETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISL MIPOLecca U pe3ysbTaTa PelIeHUs
MaTEeMaTUYECKOM 3aJlaui, CAMOMOTHUBALIUU U PEPIICKCUU;

IPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEILEHUU 33]1a4l, BHOCHTH
KOPPEKTHBBI B JESATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HaWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa JEATEIbHOCTH MOCTABICHHON LETIU U YCIOBUSIM,
OOBACHATh NPHUYMHBI JOCTUKEHUS WM HEJOCTHXKEHMS LEJIM, HAXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BbIpaXXaTh SMOLIMMU TPU HM3yUYEHUU MaTEMaTHYECKHMX OOBEKTOB U (DaKTOB, HaBaTh
HMOIIMOHAIIbHYIO OIIEHKY PeIlEHUs 3a/1a4uu.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce 0Oy4arolUiCs MOJYYHUT CIEIYIOUUME MPEAMETHBIC
pPE3yNbTATHI:

Pacno3naBaTh W3y4YeHHbIE T'€OMETpHUECKHE (UTYpPBI, ONPENENiATh HMX B3aWMHOE
pacnojoxkeHue, n300pakaTb reOMETPUUECKUE (PUIYpbI, BBIIOJHAT YEPTEKU MO YCIOBHIO
3a1auu. M3MepsaTh JIMHEHHBIE U YITIOBBIE BEIUMYMHBI. Peliars 3a1auyi Ha BBIYUCICHUE JUIMH
OTPE3KOB U BEJIUYHH YIJIOB.



Jlenath MPUKUAKY U OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYUH MPEAMETOB B pPEaIbHOU
KU3HH, Pa3MEpPOB MPUPOAHBIX O0BEKTOB. Paznnuare pa3Mepsl 3TUX OOBEKTOB MO MOPSIKY
BEJINYMHBI.

CTpouTh 4yepTe U K TEOMETPUUYECKUM 3a/1auam.

[Tonp30BaThCAd NpPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, WCHOJIb30BAaTh MPU3HAKA H
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJBHUKOB TIPH PEIICHUH 3a71a4.

[IpoBOAUTE JTOTUYECKUE PACCYKICHUS C UCIIOIb30BAHUEM I€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MNPSIMOYTOJBbHOTO TPEYTrOJbHUKA, B PEIICHUU
F€OMETPUYECKUX 3a]1a4.

Onpenenste NapayiebHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTe NapajyiedbHOCTh MPSAMBIX C MOMOILIBI0 PABEHCTBA PACCTOSHUN OT
TOYEK OJTHOM MPAMOM JI0 TOUEK IPYror MpsIMOM.

Pemiats 3aa4un Ha KileT4yaTol Oymare.

[IpoBOANTH BBHIYMCICHUS M HAXOJUTh YMCIOBbIE U OYKBEHHbIC 3HAUCHUS YIJIOB B
F€OMETPUUECKUX 3aJadyaX C MCIOJIb30BAHUEM CYMMbI YIJIOB TPEYrOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, 00pPa30BaHHBIX MPH MEPECEUCHUU JBYX MapalIeIbHBIX
NpSAMBIX CEKylIer. Pemars npakTuyecKue 3a1a4n Ha HAX0XKIECHUE YIIIOB.

Bnaners nonsituem reomerpudeckoro Mecta Touek (I'MT). Onpenensitb OMCCEKTPUCY
yIila W CEPEAUHHBIM TMEPHEHIUKYISP K OTPE3KY KaK TIE€OMETPUYECKHE MeCcTa TOYEK.
[Tonp30BaThcs MOHATHEM reoMerpuueckoro mecta Todek (I'MT) mpu mokazaTeabCcTBeE
r€OMETPUUECKUX YTBEPKIACHUMN U ITPU PELLICHUU 3a1a4.

@opMynMpoOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaAMETpa
OKPYXHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMHU. YMETh JOKA3bIBATh U MPUMEHSATH 3TU
CBOWCTBA NPU PELICHNHN 3a]1a4.

Brnaaers moHATHEM ONMMCAHHOM OKOJO TPEYIrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ 1meHTp. JlokaspiBaTh W WCIOJB30BaTh (HakKThl O TOM, YTO OHCCEKTPUCHI YIJIOB
TPEYTroJIbHUKA MEPECEKAOTCS B OJHOM TOUYKE, U O TOM, YTO CEPEIUHHBIE NEPICHIANKYISPHI
K CTOPOHAaM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

Brnagetp mnoHSATHEM KacaTelbHOM K OKPYXXHOCTH, IIOJIb30BATBCA TEOPEMOM O
MEPIEHANKYJISIPHOCTA KAacaTeJIbHOW W paauyca, NOPOBEAEHHOTO K TOYKE KAaCaHHS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KAaCATEIbHBIX K OKPYXHOCTH, MTPOBEAEHHBIX U3 OJHOMN
TOYKH, U IPUMEHSATH 3TO B PEHICHUN T€OMETPUUECKHUX 3a7ad.

Jloka3bIBaTh U MPUMEHSTH MPOCTEUIINE TEOMETPUUECKHE HEPABEHCTBA, TOHUMATh X
MIPAKTUYECKUN CMBICI.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKHE MOCTPOCHUS C IIOMOIIBK) LHUPKYIS H
JINHEUKH.

K konmy oOyuyenuss B 8 kiiacce oOydarolIuicsi MOMYYUT CIEAYIOIIME TpPEeIMETHBIC
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOIBHUKOB, UX JIEMEHTHI, I10JIb30BaThCS UX

CBOMCTBaMM IIpU PELICHWH T'€OMETPUYECKUX 3ajad. Pa3nuuare INPU3HAKKM M CBOMCTBA



napajuiesorpaMma, poM0a 1 MpsSIMOYTOJIbHHUKA, JOKA3hIBATh UX U YBEPEHHO MPUMEHSTH MPU
pelIeHNN TeOMETPUYECKUX 3a/1au.

Hcnonb30BaTh CBOMCTBA TOUKH MEpECEYEHUs] MEANAaH TPEYroJbHUKA (LIEHTpa Macc) B
pelieHny 3aaad.

Brnanets moHsATHEM cpenHEH JWHWUW TPEYroJbHUKA W TPAMCIHUH, TPUMEHITh HX
CBOWCTBA TpU pEIICHUWU TeoMeTpudeckux 3anad. Mcnonb3zoBats Teopemy Daneca u
TEOpEMY O MPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh MX [UIS PEIICHUS MPAKTHUYECKHUX
3a/1ay.

Pacmo3naBaTh 11eHTpaTbHO-CUMMETPUYHBIE (DUTYPHI M HCTIOB30BAaTh MX CBOMCTBA MPHU
pelieHny 3aaa4.

Brnanerp NOHATUSIMH — MOA00OMS  TPEYTOJbHHMKOB, Kod(hduimeHta moaodus,
COOTBETCTBEHHBIX DJIEMEHTOB TOJIOOHBIX TPEYrOJbHUKOB. VIMETh mpejcTaBiIeHUE O
npeoOpa3zoBaHuu MO00us U 0 MOJO00HBIX (urypax. [lonbp3oBaThCs MpU3HAKAMH TTOI00US
TPEYTOJIbHUKOB TPU PEIICHHH TEOMETPUYECKUX 3amad. Jloka3piBaTh W TPHUMEHSTH
OTHOIIEHUS TMPOMOPIIHOHATILHOCTH B TPSAMOYTOJIBHBIX TpEyrojabHUKax. [IpuMeHsTH
no100Me B MPAKTUYECKUX 3aauax.

BbIBOIUTE, M UCHOJIB30BaTh MpocTeiimue GopMysbl i TUIOMIAJAN TPEYroJIbHUKA,
napajuiesiorpamma, pomoa u Tpaneuuu. BeucisaTh (pa3iuyHbIMU CIIOCOOAMU) ILIOIIAAb
TPEYTrOJbHUKA W IUIOIIAJM MHOTOYTOJbHBIX Quryp (mosib3ysicb, TA€ HE0OXOIUMO,
KAJIbKYJSTOPOM). 3HaTh OTHOLIEHWE IUIOIIAJed MOAOOHBIX (UTYp M TPUMEHSTH MPHU
pereHuu 3aaa4. [I[puMeHATh MoydeHHbIE YMEHUS B MPAKTUUECKHUX 3a/1a4ax.

[Tonb3oBaThes Teopemoii [Tudaropa ans peneHuss TeOMETPUISCKUX U TTPAKTUYECKUX
3amad. CTpouTh MaTeMaTUYECKyH0 MOJCIb B MPAKTHUUECKUX 3aJayax, CaMOCTOSITEIbHO
JIeJIaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIIUE JITTUHBI.

Bnanets moHATHEM BIHUCAHHOTO M LEHTPAJIBHOTO yria, yria MEXIy KacaTeJbHOU U
XOpAOW, OINKUCAHHOMW M BIIMCAHHOW OKPYXKHOCTH TPEYIrOJIbHUKA WM YETBIPEXYTOJIbHUKA,
MPUMEHSTH UX CBOMCTBA MPU PEIICHUH 3a7a4.

[IpuMeHATh TOJIyYCHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEeMaTHYECKHUE MOJICITH
TS 3a]1a4 peabHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS C TPUMEHEHUEM
o1I00MsI ¥ TPUTOHOMETPHUH (TIOTB3YSACh, T/I€ HEOOXOIUMO, KATBKYJIATOPOM).

K kxoniy oOydenuss B 9 kJjacce 0Oy4arolUMHCA MOJYYUT CIEAYIOIIME MPEAMETHBIC
pPE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMH OCTPHIX YIJIOB, yMETb HAaXOOUTh C UX
NOMOILBIO  pAa3JIMYHBIE  3JEMEHThl  MPSMOYTOJIBHOIO  TPEYroJbHUKA  («peleHue
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (¢ MOMOUIBIO KaTbKYJISTOPA) AJTUHBI U YTJIbI
JUIsL HETAOJIMYHBIX 3HAUCHUH.

[Tonp3oBaTbes  (opMynamMu TPUBEACHUS U OCHOBHBIM  TPUTOHOMETPHUYECKHM
TOKJIE€CTBOM JJIs1 HAXOK/IEHHSI COOTHOLLIEHUI MEXAY TPUTOHOMETPHUECKUMU BETUYHHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, IPUMEHATh WX IS
HaXO0XJECHUS PA3IUYHBIX 3JEMEHTOB TPEYTOJbHHUKA («PELIEHUE TPEyroJIbHUKOBY), IpPH



pElIEHNH TEeOMETPUUYECKUX 3aiad. [IpuMeHATh MOJy4YeHHbIE 3HAHUS TPU PEIICHUU
MPAKTUYECKUX 3a/1a4.

[IpUMEHATh TPUTOHOMETPHUIO B 3aJayaXx Ha HAxXO0XICHUE IUIOLIA[H, BBIBOJAWTH M
BIAJACTh  TPUTOHOMETPUYECKMMH  (OpMylnamMH IS IUIONMIAAA  TPEYTOJIbHHKA,
napajgiesorpaMma, pom0a, Tpamernu, BBIBOAUTh W NpUMEHATh (opmyny [eponHa u
dbopMyTy JUTs TUTOIIAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

HNMeTs npeacTaBiIeHue 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYAIUX.

Hcnonb3oBaTh TeopemMbl UeBbl 1 MeHenas Ipy pelieHn  3a1ay.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YTriaxX, yriax MEXIy XopJaMu (CEKyIIUMHU) U
yIJIE MEXYy KacaTeJIbHOW W XOPJOM IPU PEIICHUU T€OMETPUUECKHX 3a1ad. Jloka3pBaTh U
MIPUMEHSITh TEOPEMBI O TPOU3BENCHUU OTPE3KOB XOPA, O TPOU3BEACHUU OTPE3KOB CEKYIIUX,
0 KBaJIpaTe KacaTeJIbHOM.

Bnanets moHATHEM KOOpPJIWMHAT Ha TUIOCKOCTH, padOTaTh C ypaBHEHHEM MPSMOIMl Ha
MJIOCKOCTU. BiiasieTh MOHATUAMM YyTI0BOTO KO3 (dUlleHTa 1 CBOOOJHOTO YJeHa, TOHUMATh
WX TEOMETPUUYECKUH CMBICI M CBS3b YIJIOBOTO Ko3(dulMeHTa C BO3pacTaHUEM U
yObIBaHHEM JIMHEWHON (QYHKIMH. YMETh periaTh METOI0M KOOPAMHAT 33/1a4, CBSI3aHHBIC C
NapajuieIbHOCTBI0O W NEPHEHAUKYISPHOCTBIO  MPSMBIX, IEPECEYECHUEM  MPSAMBIX,
HaxO0XXJICHUEM TOYEK MEePECCUCHUs.

BriBoIUTH M BIAJETh YPABHEHUEM OKPY>KHOCTH. VICI0JIb30BaTh METO KOOPIUHAT JIJIst
HaxXO0XXJICHUS TIEPECEUCHUM OKPYKHOCTEH U MpsAMbIX. Bianets ¢popmysiaMu pacCTOSHUS OT
TOYKU JIO TPSIMOM, IUIONIAM MapajuieiorpaMMa B KOOpPJIMHATaX, UMETh TMOHATHE 00
OpHEHTUPOBaHHOM MIom@aau. Iloap30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH,
MPUMEHSITh €T0 MPU PEIICHUU T€OMETPUUECKUX U MPAKTUUECKUX 3a1ad. [I[puMeHsTs meTon
KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3ajauax.

Branets noHATHEM BEKTOpA. YMETh CKIIAJIbIBATh U BEIYMTATh BEKTOPHI, YMHOKATh Ha
YUCII0, BJIAJIETh IPaBUJIaMH TPEYTOJIbHUKA U MapajuiesorpamMma. BiageTs npakTH4ecKuMu
WHTEPIIPETAUUSIMU BEKTOPOB. YBEPEHHO MOJIb30BAThC KOOPAMHATAMHU BEKTOpa. BraaeTh
CJIO’KCHUEM U BHIYUTAHHEM BEKTOPOB, YMHOXXEHHUEM BEKTOpA HA YUCJIO B KOOpJAUHATAX.

NmeTts npencraBieHue o 6asuce (Ha MIOCKOCTH). PackianpiBaTh BEKTOPHI 1O Oa3uCy.
PacknagpiBaTh BEKTOPbl CHUJ € MOMOILIBIO MPOEHUPOBAHUS M TPUTOHOMETPUUECKUX
cooTHoteHuH. [I[puMeHsTh MOTyYeHHbIC 3HAHUS B MPOCTEUIINX (PU3HUECKUX 3a/1a4ax.

Brnanerb MOHATHEM  CKaJIpHOTO MPOM3BEACHUS BEKTOPOB, IMOHHUMATh €ro
FCOMETPUYECKUM CMBICT U YBEPEHHO IOJB30BaThCSI €r0 BBIPAXKEHHUEM B JICKAPTOBBIX
KOOpAMHATax. 3HATh JUCTPUOYTHUBHOCTH CKAISIPHOTO TPOU3BEICHUS U €ro CBSI3b C
npoerupoBaHueM. [I[pUMeHSTh CKaIIpHOE TPOU3BEICHUE BEKTOPOB I HAXOXKACHUS JJIUH
u yrioB. PemaTe reomMeTpuyeckwe 3aJayd € IOMOIIBIO CKAISIPHOTO MPOU3BEIICHUS.
Hcnonb30BaTh CKaIApHOE MNPOU3BEIACHUE BEKTOPOB B alNreOpanyeckux U (PU3MYECKUX
3aJa4ax.

Brnanerb NMOHATHUSMHU MPABWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JIJIMHBI
JIyTU OKPYKHOCTH M PaJUaHHOM MEpbl yIJia, BBIYUCISTH IJIONIA[b Kpyra U €ro 4acTe.
[ToHnmate cMbici yncia . [I[puMeHsITh MOJydYeHHbIE YMEHUS IPU PELIEHUH PAKTHYECKUX



3a1a4. 3HaTh UCTOPHYECKHE CBEJEHHUS 00 M3MEPEHUHU AJUHBI OKPYKHOCTH M IUIOLIAAU
Kpyra.

Hmets npencraBieHre o npeoOpa3oBaHUU MJIOCKOCTH, O ABWXKEeHHUSIX. Haxoauts ocw,
HEHTPbl CUMMETpUU GUryp, LIEHTPHI MOBOPOTA, HAXOAUTh KOMIIO3UIIUU TMPOCTEUIINX
npeodpazoBanuil. [[puMeHsATH ABMKEHUS TUIOCKOCTH MPHU PEHICHUH TEOMETPHUUECKHX 3a7ad.

[IpyuMeHATh TONyuyeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTEMaTHUYECKHE MOJEIH
IUIs 337124 PeabHOM )KU3HHU M TIPOBOJUTH COOTBETCTBYIOUINE BBIYUCICHHS C IPUMEHEHUEM
noJo0usi U TPUTOHOMETpUYECKMX  (QYHKUMH  (MONB3YysCh, Tle  HEOOXOIUMO,
KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. [Ipocreiimne
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
W3mepenne reoMeTpudecKix BEIINIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
[IpssMoyTONBbHBIE TPEYTOJIBHUKHI
5 ['eomeTprueckne HepaBeHCTBA 1
OxpyxHOCTb. [ 'eomMeTpryeckue mecta
6 ToueK. [IoCTpoeHNs C MOMOIIBIO IUPKYIIS 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 10 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakraeckue (undposbie)

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXYTrobHUKU 22

[Monobue 15

[Tnomans 15

Teopema ITudaropa u Havana 16 1

TPUTOHOMETPHUHU

VYTIIbI ¥ 94eTBIPEXYTOILHUKH, CBSI3aHHBIE C 24 1

OKPYKHOCTBIO

HOBTOPCHI/IG, 000011IeHNe, CUCTeMAaTU3aIIIs 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroaprHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 [IpaBusIbHBIE MHOTOYTOJIBHUKH. J[MHA 16 1
OKPY>KHOCTH | ILJIOIIAIb KpyTa
6 JIBMOKCHUS INIOCKOCTH 10
7 [ToBTOpEHME, 0606meHPUIe, 12 1
CUCTEMAaTH3aIWsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 HcTopust BOSHUKHOBEHUS U Pa3BUTUS TEOMETPUH 1
5 Hauansueie nouarus reomerpun. Todka, npsimasi, OTpE30K, 1
Iy4
3 Hauansueie nouarus reomerpun. Touka, npsimasi, OTpe30K, 1
Iy4
4 [Tonsatue 06 akcuome, Teopeme, J0Ka3aTENbCTBE, 1
OIIpECIICHUH, CBOMCTBE, IPU3HAKE
5 B3aumHoe pacnionoxxeHue Touek Ha npsimoit. ismepenue 1
JUIMHBI OTPE3Ka, pACCTOSIHUE MEX1Yy TOUKaMU
6 B3aumHoe pacnonoxeHnue Touek Ha npsmoi. M3Mepenue 1
JUIMHBI OTPE3Ka, pAaCCTOSTHUE MEX1Yy TOUKaMHU
7 B3aumHoe pacnonoxeHnue Touek Ha npsmoi. M3Mepenue 1
JUIMHBI OTPE3Ka, PACCTOSIHUE MEXAY TOUKaMU
8 [TonymmockocTs u yrois. Buns! yrnos. M3mMepenue Bennans 1
YTJIOB
9 [Tonymutockocts u yrois. Buasl yrnos. M3mepenue BennuuH 1
YTJIOB
10 [Tonymiockocts u yrois. Buasl yrinos. M3mepenue BennunH 1
YIJIOB
11 BeprukansHble u cMexHbIe yruibl. [lapannensHeie u 1
NEePIEHIUKYISIPHBIE IPSIMbIE
12 Beprukansabie u cMexkHble yribl. [lapamiensHble n 1




NEPIEHAUKYJIAPHBIE IIPSIMBIC

Beprukanbabie u cMexxHbie yribl. [lapamiensasie u

13 HEepIEHINKYIIPHbIE MTPSIMbIE 1

14 Beprukansaelie u cMexHbIe yruibl. [lapannensaslie u 1
HEepIEHINKYIIPHbIE MTPSIMbIE

15 Beprukansaelie u cMexHbIe yruibl. [lapannensaslie u 1
NEPIEHIUKYJIIPHBIE IPSIMbIE

16 buccekTpuca yria 1

17 buccekrpuca yria 1

18 Buccektpuca yria 1

19 Jlomanas. Bunbl nomanbix. J[sinHa JIoMaHOM 1

20 Jlomanas. Bunpl nomanbixX. J[JiMHa TOMaHOM 1

21 MHuoroyronsHuku. [lepumerp mHOroyronsauka. [lonsarue o 1
BBINYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

99 MHuoroyronsHuku. [lepumerp mHOroyronsauka. [lonsarue o 1
BBIMYKJIBIX U HEBBIITYKJIBIX MHOI'OYTOJIbBHUKAX

93 MHuoroyronsHuku. Ilepumerp MHOTOyronsHuka. I[lonstue o 1
BBIMYKJIBIX U HEBBIITYKJIBIX MHOIOYTOJIBHUKAX

24 MHuoroyronsHuku. [lepumerp MmHOrOyronsHuka. [lonsarue o 1
BBIMYKJIBIX U HEBBIITYKJIBIX MHOIOYTOJIBHUKaX

o5 MHuoroyronsHuku. [lepumerp MmHOrOyronsHuka. [lonsarue o 1
BBIMYKJIBIX U HEBBITYKJIBIX MHOT'OYTOJIbHUKaX

26 WNHcTpyMEHTBI U1 N3MEPEHUH U TOCTPOCHUM 1

27 HNHCTpyMEHTHI 1151 N3BMEPEHN U TOCTPOEHUN
KonTtponbHas pabora o Teme "Hauana reomerpun.

28 [Ipocreiimme reomeTprueckue GUrypsl U UX CBOMCTBA. 1
N3mepenue reomerpuueckux ¢uryp"

29 Menunana, 6GuccekTpuca 1 BHICOTa TPEYTOJIbHUKA

30 MennaHna, OMcCceKTpHca M BRICOTa TPEYTOJIbHUKA




31 PaBeHCTBO TpeyroabHUKOB 1
32 [TepBbIit 1 BTOpO# IPU3HAKH PAaBEHCTBA TPEYTOJbHUKOB 1
33 [IepBrlii 1 BTOPOil IPU3HAKKU PABEHCTBA TPEYTOJbHUKOB 1
34 [TepBbIit 1 BTOpO# IPU3HAKH PAaBEHCTBA TPEYTOJbHUKOB 1
35 IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYIOJBbHUKOB 1
36 [TepBbIit 1 BTOpO# IPU3HAKH PAaBEHCTBA TPEYTOJbHUKOB 1
37 PaBHOOEIpEHHBIC TPEYTOIBHUKHI U UX CBOMCTBA 1
38 PaBHOOeApEHHBIE TPEYTOJILHUKU M UX CBOICTBA 1
39 PaBHOOEIpEeHHBIE TPEYTONBHUKHU U UX CBOWCTBA 1
40 [Ipu3nak paBHOOEIPEHHOTO TPEYTOIbHUKA 1
41 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
42 Tpernil npu3HaK paBEeHCTBA TPEYTOJIbHUKOB 1
43 Tpetuii npu3HAK paBEHCTBA TPEYTrOJIbHUKOB 1
44 Tpernil npu3HaK paBEeHCTBA TPEYTOJIbHUKOB 1
45 ®durypsl ¢ oceBoit cummeTpuel. [Ipumepsl cuMmeTpuu B 1
OKpY’KalolleM MUpe
46 ®urypsl ¢ oceBoil cummerpuen. [Ipumeps! cummerpun B 1
OKpY’KalolleM MUpe
47 KonTponsHas pabora no teme "TpeyronbHuxu" 1
48 [TapannenbHOCTb NPAMBIX 1
49 CaolicTBa U MPU3HAKY NMAPAIIIIEIIBHBIX MPSIMBIX 1
50 CBolicTBa ¥ IPU3HAKY MMAPAIIJIEIIBHBIX MTPSIMBIX 1
o1 CBolicTBa U MPU3HAKH MAPAIIEIBHBIX MPSIMBIX 1
52 CBolicTBa ¥ IPU3HAKY MMAPAIIJIENIBHBIX MTPSIMBIX 1
53 CBoOlICTBa M IPU3HAKH MTAPAUIEIBHBIX MPSIMBIX 1
54 CBolicTBa ¥ IPU3HAKY MMAPAIIJIENIBHBIX MTPSIMBIX 1
55 CymMa yriioB TpeyroyibHHUKa 1
56 CymMa yriioB TpeyroyibHHUKa 1




S7

Bremnue yrisl TpeyrojibHHUKa

58 Brenraue yritbl TpeyrojbHHUKA 1

59 CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHUKA U CyMMa 1
BHEIIHUX YIJIOB BHIIYKJIOTO MHOTOYTOJIbHUKA

60 CyMMa BHYTPEHHHX YTIJIOB MHOTOYI'OJIbHUKA U CyMMa 1
BHEIIHUX YIJIOB BBIIYKJIOI'O MHOIOYTOJIbHUKA

61 CyMMa BHYTPEHHUX YIJIOB MHOT'OYI'OJIbHMKA U CyMMa 1
BHEIIIHUX YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA

62 KonTtponsnas padora no teme "[lapamnensaocts. Cymma 1
YIJI0B MHOTOYTOJIbHUKA"

63 [Ipu3Haku paBeHCTBA NPSMOYTOJIbHBIX TPEYTOIbHUKOB

64 [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB

65 [lepnieHauKyIsp U HAKJIOHHAS 1

66 CBoIicTBO MeaHbI IPSMOYTOJILHOIO TPEYroJbHHKA, 1
IPOBEIEHHON K TUIIOTEHY3€

67 CBoOICTBO MeIMaHBbI IPSMOYTOJIBHOT'O TPEYTOJIbHUKA, 1
IIPOBEIEHHON K TUIIOTEHY3€

68 [IpsimoyromnbHbIi TpeyroybHUK ¢ yriaoM B 30 rpagycoB 1

69 [IpssmoyroibHbIN TpeyroyibHUK ¢ yriaoM B 30 rpaagycoB 1

70 CooTHolIeHNsI MEXKIY CTOPOHAMHU U YTIIaMH TPEYToJbHUKA 1

71 CooTHolIeHNsI MEXKIY CTOPOHAMHU U YTJIaMH TPEYTOJIbHUKA 1

72 HepasenctBo TpeyronbHuka. HepaBeHCTBO 0 AnMHE JIOMaHOU 1

73 HepaBeHCTBO MeX 1y NEpHEHANKYIAPOM M HAKJIOHHOM. 1
PaccrosiHMe OT TOYKH 10 IPSMOU

74 KonTposabnas pabora o Temam "IIpsimoyrosbHbie 1
TpeyrosbHUKH", "['eomMeTprueckue HepaBeHCcTBa "

75 OKpy’KHOCTb, XOpPABI U TUAMETPBI, UX CBOWCTBA 1

76 OKpy’>KHOCTb, XOP/bI M TUAMETPBbI, UX CBOWCTBA




B3aumHoe pacnonoxeHue OKpyKHOCTH U TIPSIMOH.

" KacatenpHast 1 cexymiast K OKpY>KHOCTH

78 B3anmMHoe pacrioniokeHne OKpy>KHOCTH M IPSIMOH.
KacatenpHast 1 cexymiast K OKpY>KHOCTH

79 B3auMHoe pacronokeHre OKpyKHOCTH U IIPSIMOI.
KacarenbHast 1 cekymiasi K OKpy>KHOCTH

80 OKpy>KHOCTb, BIIUCAHHAS B YTOJI

81 OKpYyXHOCTb, BIIICAaHHAs B YTOJ

82 [TonsaTue o reomerpudeckom mecte Touek. [Ipumepsr
TE€OMETPHUYECKUX MECT TOUEK Ha IIIOCKOCTH

83 [Tonsarue o reomerpuueckoM Mecte Touek. [Ipumepsr
TE€OMETPHUYECKUX MECT TOUEK Ha IIIOCKOCTH

84 OnucanHast OKPY)KHOCTb TPEYToJbHHUKA, €€ LIEHTP

85 OnucaHHasi OKpY>KHOCTb TPEYTOJIbHUKA, €€ LIEHTP

86 MeTtoa reoMeTpuUecKUX MECT TOUEK IPHU PELICeHUU
reoMEeTPUUECKUX 3aa4

87 MeTtoa reoMeTpUIecKuX MECT TOUEK TPH PEIICHUN
TeOMETPUUECKUX 33124

88 MeTtoa reoMeTpUIecKuX MECT TOUEK TPH PEIICHUN
TeOMETPHUECKUX 3324

89 MeTtoa reoMeTpuuecKuX MECT TOUEK IPHU PEIeHUN
reoOMEeTPUUECKUX 3aau
O60cHOBaHMS MPOCTEUIINX TOCTPOCHUM, ATAIIBI 33/1a4U Ha

90 MIOCTPOCHHMS, PEIICHUE 3a/1a4 HA TIOCTPOCHUE IUPKYJIEM U
JIMHENKOU
O60cHOBaHMS MPOCTEUIINX TOCTPOSHUIA, ATAIbI 331a4U Ha

91 MIOCTPOCHHMS, PEIICHUE 3a/1a4 Ha TIOCTPOCHUE IIUPKYJIEM U
JIMHENKOU

92 KonTtponbHas padora o Teme "OKpyKHOCTb.




I'eomerpuueckue Mecta Touek. IlocTpoeHuUs ¢ MOMOIIBIO
LUPKYJIS U JIMHEHKH"

[ToBTOpenue u 0600meHne. Pemenue 3anay,

%3 WITIOCTPUPYIOIIUX CBSA3H MEXK/Y Pa3IMYHBIMUA TEMaMH Kypca L

94 [ToBTOpenue u 0600IIeHne. Pemenue 3anay, 1
WLTIOCTPUPYIOIINX CBS3H MEX/Y Pa3JIMYHBIMUA TEMaMH Kypca

95 [ToBTOpenue u 0606meHue. Pemenue 3anay, 1
WITIOCTPUPYIOIIUX CBS3H MEXK/y Pa3IMYHBIMU TEMaMHU Kypca

96 IToBTOpenue u 0600IIeHNe. Pemenue 3anay, 1
WITIOCTPUPYIOIINX CBS3H MEK/Y Pa3IMYHBIMUA TEMaMH Kypca

97 [ToBropenue u o6o0mIeHue. Perienue 3anay, 1
WLTIOCTPUPYIOIINX CBS3H MEX/Y Pa3IMYHBIMUA TEMaMH Kypca

08 [ToBTOpenue u 06001eHNe. Pemenue 3anaq, 1
WLTIOCTPUPYIOIINX CBSA3H MEK/Y Pa3IMYHBIMA TEMaMH Kypca

99 [ToBTropenue u o6o0mIeHue. Perenue 3anay, 1
WITIOCTPUPYIOIINX CBSA3H MEK/Y Pa3IMYHBIMA TEMaMH Kypca

100 [ToBTOpenue u 06061meHue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIIUX CBS3H MEXy PA3JIMYHBIMH TEMaMHU Kypca

101 Hroroas xonTpoapHas pabora 1

102 [ToBTOpenue u 06061meHue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIINX CBS3H MEX/Y Pa3IMYHBIMUA TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
No
n;n Tema ypoka Beero Kontposbubie IIpakTuueckue 5:;:6}1“51 :)I;I[?;I;?)izlfenbﬂue
padoThI padoThI pecypenI
1 [Tapamnenorpamm, ero npu3Haku U CBOWCTBA 1
2 [Tapamnenorpamm, ero npu3Haku U CBOWCTBA 1
3 [Tapamrenorpamm, ero Npu3HAKU U CBOMCTBA 1
4 [Tapamrenorpamm, ero Npu3HAKU U CBOMCTBA 1
5 [Tapannenorpamm, ero npu3Haku U CBOWCTBA 1
6 [IpsiMoyronbHUK, poMO, KBaJpaT, UX IPU3HAKH U CBOMCTBA 1
7 [TpssMoyTroNBHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOWCTBA 1
8 [IpsimoyronbHUK, poMO, KBapaT, UX MPU3HAKU U CBOWCTBA 1
9 [IpsimoyronbHUK, poMO, KBapaT, UX MPU3HAKU U CBOWCTBA 1
10 CpenHsist TMHUSA TPEyroJbHUKA 1
11 CpenHsist TMHUSA TPEyroJbHUKA 1
12 Tpaneuus. PaBHobenpennas Tpaneuus, e€ cCBOWCTBA U MPU3HAKI 1
13 Tpanemnus. PaBHoOeapeHHast Tpamnenusi, €€ CBOMCTBA U MPU3HAKU 1
14 [IpssMoyronbHas Tpanenus 1




CpGI[HSISI JIMHUS Tpaneuuu

15
16 Teopema daneca
17 Teopema daneca
18 Teopema 0 IPONOPLMOHAIBHBIX OTPE3Kax
19 Teopema 0 IPONOPLMOHAIBHBIX OTPE3Kax
20 [lenTp macc TpeyroiabHHUKa
21 LleHTpasibHO-CUMMETPHUUYHBIE PUTYPBI
29 KonTponbnas pabota o teme "UeTbIpEXyronbHUKHN"
23 [TomoOue TpeyroIbHUKOB, KOA(PPHUIMEHT T0A00Us
24 [TomoOue TpeyrobHUKOB, KOA(PPHUIMEHT 0100
25 [lepBsiii mpu3HaK 10,1001 TPEYTOIBHUKOB
Pemenue 3a1a4 Ha MpUMEHEHNE NIEPBOTO MPU3HAKA 01001
26 TPEYrOJIbHUKOB
27 Bropoii u Tpetuit npu3Haku NoJ00Hs TPEYTroJbHUKOB
Pemienue 3a1a4 Ha IpUMEHEHUE TPU3HAKOB MO00MS
28 TPEYroJIbHUKOB
Pemenue 3a1a4 Ha MprUMEHEHNUE TPU3HAKOB OO0
29 TPEYrOJIbHUKOB
30 Pemenwe 3a1a4 Ha MPUMEHEHHUE TTPU3HAKOB TIOJO0US




TPEYTroJIbHUKOB

[Ipumenenue nmonooust MpH pelIeHUH MPAKTUUECKUX 3a7a4

31
32 [Ipumenenue nmopooust Mpy pelIeHUH TPAKTUUECKUX 3a7a4
33 [TpumeHeHne no00Hs MPH PEIICHUH MPAKTUYECKUX 3a/1a4
34 [TpumeHenne no00Hs MPH PEIICHUH NPAKTUYECKUX 3a/1a4
35 [TpumeHenne nog00Hs MPH PEIICHUH MTPAKTUYECKUX 3a/1a4
BBenenue noHATHs TpeoOpa3oBaHus OI00US U TIOJOOHBIX
37 Kontponbnas padota mo teme "[lomooue"
[Tonstre mnomaau. CBOKHCTBA IUIOMIAIEH T€OMETPUIECKUX
38 duryp
[Tonsarue nuomaau. CBoHCTBA MIIOLIAIH TEOMETPUIECKUX
[TonsTre niomaau. CBolcTBa IUIOMIAIEH T€OMETPUUYECKUX
[Tpocreiime popMysasl A MIIOMIAN TPEYTOIbHUKA,
41 napajuiesorpaMma
Pemienue 3aau Ha npuMeHeHue GOpMyIT 17151 BBIYUCICHUS
42 TUTOIIAM TPEYTrOJbHUKA U MapajliesorpaMma
[Ipocreiimme Gopmynbl Ass IUIOMIAN TPEYTrOJIbHUKA,
43

napajuiesriorpaMma, pomMoa U Tpanenuu




[Ipocreitmme GopMyIIbl AJIs IO TPEYTOJIbHUKA,

44 napajiesiorpaMma, poMoa U Tpanenuu

Pemenue 3anau Ha npuMeHenue GopmyI1 s BHIYUCICHUS
45 Iomanaei

Pemienue 3aa4 Ha npuMeHeHue GopMyi 17 BBIYUCICHUS
46 IIomanen

ITpocreiinme ¢popmysabl A MIIOLAAN TPEYrOIbHUKA,
47 napajiesiorpaMma, pomMoa U Tpanenuu

[Tpocreiimme hopMyIIsl AT MIOMAAN TPEYrOIbHHKA,
48 napajiesiorpaMma, pomoa U Tpanenuu

[Tnomaau noxoOHeIX Guryp. OTHOIIEHUE MI0LIAeH M0100HBIX
49 TPEYrOJIbHUKOB

[Tnomaau noxoOHeIX Guryp. OTHOIIEHUE MI0LIAAeH M0100HBIX
50 TPEYroJIbHUKOB
51 [Tnomanu nogo6HBIX GUryp
52 KonTponbnas pabota mo teme "Ilnomans"
53 Teopema ITudaropa

[Tpumenenue Teopemsl [Tudaropa npu pereHun NpakKTHYECKUX
54 3a1aqy

[Ipumenenue Teopemsl [Iudaropa npu pemieHUN NpakTUYECKUX
55 3a1a4
56 [Ipumenenue Teopemsl [Iudaropa npu pemieHUN NpakTUYECKUX




3aga4

57

[Tpumenenue Teopemsl [Tugaropa npu pemeHnn NpaKTHYECKUX

3a1a4
58 ITponopunoHanbHBIE OTPE3KH B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
59 [IpornopuiroHalIbHBIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE
60 [IponopiiroHalbHbIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE
61 ITponopunoHanbHbIE OTPE3KH B MIPSIMOYTOJIBHOM TPEYTOJbHUKE
62 [TponopunoHagbHbIE OTPE3KH B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
63 [TponopunoHanbHbIE OTPE3KH B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

Cunyc, KOCUHYC, TAHI'€HC M KOTAHT€HC OCTPOro yria
64 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC OCTPOTO yIJa
65 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
66 Tpuronomerpudeckue ¢pynkuuu yrios B 30°, 45° u 60°
67 Tpuronomerpuueckue ¢pyHkiuu yriaos B 30°, 45° u 60°

KonrtponsHas padora no reme "Teopema ITudaropa u Hauana
63 TpUTOHOMETpUN"

p p

B3anMHOe pacnionoxeHne OKpyKHOCTH U npsiMoi. KacarenpHas

69

" CCKYIIas K OKPYKHOCTHU

70

Pemenue 3anau no teme "KacarenbHas K OKpyKHOCTH"




OKpy>XHOCTb, BIIMICAHHAs B yTOJI

71

72 ['pamycHas Mmepa 1yru OKpyKHOCTH

73 Bnmcanubie 1 IEHTpaIbHBIC YTIIbI

74 Bnucanusie u IeHTpaIbHBIC YIJIbI

75 Pemrenue 3anau no reme "Brniucanublie v IeHTpaabHbIE YIIIbI"
76 Pemrenue 3anau no reme "Brniucanubie U IeHTpaabHbIE YIIIbl"
77 VYron Mexay KacaTelIbHOW U XOpJ0H

78 VYron Mexay kacareslbHOU U XopAou. CBOICTBA CEKYIINX

79 Pemenue 3amau mo teme "YTIbl MEXIYy XOpAaMHu U CEKyIIUMu"
80 Teopema 00 OTpe3Kax MepeceKaArONUXCs XOP]I

81 Brucannsie u onucaHHbIE YETHIPEXYTOTBHUKH

82 BnucanHnble 1 onucaHHbIE YETHIPEXYTOIbHUKH

83 OKpy>XHOCTb, OITUCAHHAsA OKOJIO TPEYTOJIbHUKA, €€ LIEHTP.
84 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO YETHIPEXYTOJIbHUKA

85 CBoiicTBa ¥ MPU3HAKUA BIHCAHHOTO YETHIPEXYTOIbHUKA

36 CBoiicTBa ¥ MPU3HAKU BIHCAHHOTO YETHIPEXYTOTHHUKA

87 B3auMHoe pacnosnoxxeHne 1ByX OKpyKHOCTEH

88

BzaumHoe PAacCIoJIOKCHHUEC IBYX 0pr>KHOCTCI>i




Kacanne okpyxHOoCcTEN

89
90 Kacanue okpyxxHOCTEM
91 OO01ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM

KonTponbhas pabota no Teme "Yribl U 4eThIPEXYTOIbHUKN

b

92 CBSI3aHHBIE C OKPYKHOCTHIO"

[ToBTOpenue u 06061eHue. Pemenne 3a1a4, WILTIOCTPUPYIOIIUX
93 CBSI3M MEXIY Pa3IMYHBIMUA TEMaMH Kypca

[ToBTOopenue u 06o0meHne. Pemenue 3ana4, WITIOCTPUPYIOIINUX
%4 CBSI3M MEXAY Pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u 06o0meHne. Pemenue 3ana4, WITIOCTPUPYIOIIUX
95 CBSI3M MEXTY Pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u 06061meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX
96 CBSI3M MEXIY Pa3IMYHBIMUA TEMaMH Kypca

[ToBTOpenue u 06061eHne. Pemenue 3a1a4, WIITIOCTPUPYIOIIUX
97 CBSI3M MEXAY Pa3IMYHBIMU TEMaMH Kypca

[ToBTOpeHue u 06061eHNe. Pemenne 3a1a4, WIITIOCTPUPYIOIIUX
98 CBSI3M MEXIY Pa3IMYHBIMUA TEMaMH Kypca
99 Wtorosas koHTpoJsibHAs paboTa

[ToBTrOopenue u o6o0meHue. Permenue 3a1a4, WITIOCTPUPYIOIIUX
100 ceszu MEXTy pa3IuYHBIMU TEMaMH Kypca

IToBTOpeHue u 00001eHNe. Pemmenne 3amay, WITIOCTPHA 11070,

b

101

CBsA3U MCXKAY pAa3JIMYHBIMU TCMAMH KypcCa




102

[ToBTOpenue u 0600meHne. Pemenue 3anad, WITIOCTPUPYIOIINAX
CBSI3U MEKIY pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

Ne KoymmuecTBo yacos DJIEKTPOHHBIE
Tema ypoka Hara
n/n Kourpoasnbie IIpakTnueckue uugposbie
Bceero U3Y4YEeHUS
padoTbI padoTbI 00pa30B. pecypcsl
1 Cunyc, kocunyc, TanreHnc yriaos ot 0 go 180° 1
2 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO 1
3 dopMyIIbl TPUBEIACHUS 1
4 @opMyIIbl IPUBEACHUS 1
5 Pemenue TpeyroiapHuKoB. TeopeMa KOCHHYCOB 1
6 Pemenue TpeyroiapHukoB. Teopema KOCUHYCOB 1
7 Teopema cuHycoOB 1
8 Teopema cuHYCOB 1
9 Pemenue npakTuyeckux 3aaad ¢ UCHOIb30BAHUEM TEOPEMBI 1
KOCHHYCOB ¥ TEOPEMBbI CHHYCOB
10 Pemennie npakTuyeckux 3aaad ¢ UCIOIb30BAHUEM TEOPEMBI 1
KOCHHYCOB U TEOPEMBI CHHYCOB
11 Pemrenune nmpakTHuecKux 3a7ad ¢ UCHOIB30BAHUEM TEOPEMBI 1
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
12 Pemienue npakTHuecKux 3ajau ¢ HCHOIb30BAHUEM TEOPEMBI 1
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
13 Tpuronomerpuueckue GOpMYIbI TSl IIIOMAAN TPEYTOIbHUKA, 1
napajuieiorpaMma
14 Tpuronomerpudeckne GOPMYITBI IUTS TUIOMIAIN TPEYTOJIbHUKA, 1
napajuiesorpaMma
15 Tpuronomerpuueckue GOPMYIbI IS TIOMIATN TPEYTOIbHUKA, 1
napajuiesorpaMma
16 Tpuronomerpuueckue GOpMYIbI TSl IOMAAN TPEYTOIbHUKA, 1
napajuieiorpaMma
17 ®opmyina ['epona 1




18 ®opmyna ['epona 1
19 ®dopmyma 'epona 1
20 dopmya MIOMAAN BEITYKIOTO YeTHIPEXYTOIbHUKA 1
21 dopMyita IIIONIaId BBITYKIOTO Y€ThIPEXYTOJIbHUKA 1
22 Konrponsnas padora no reme "Pemienne TpeyroibHUKOB" 1
23 Xopasl ¥ 0100HBIE TPEYTOJIBHUKHI B OKPY>KHOCTH 1
24 Teopema o mpou3BeICHUN OTPE3KOB XOP/I 1
25 Teopema 0 mpoOU3BEAEHUN OTPE3KOB XOP/I 1
26 Teopembl 0 MPOU3BEICHUH OTPE3KOB CEKYIIIUX 1
27 TeopeMmsl 0 IPOU3BENECHUH OTPE3KOB CEKYIIUX 1
28 Teopema o kBajpaTe KacaTelIbHON 1
29 Teopema o kBazpare KacaTeabHON 1
30 Teopembl UeBsl 1 MeHenas 1
31 Teopemsbl UeBbl 1 MeHnenast 1
32 Teopembl UeBsl 1 MeHnenas 1
33 [TonsaTHE O TOMOTETUHN 1
34 Konrponsnas padora no teme "[loo0ue TpeyronbHUKOB" 1
35 VYpaBHeHHE MPSAMON Ha TUIOCKOCTU. YTIIOBOH KOA(Q(GULUEHT U 1
CBOOO/THBIH UJIEH, UX T€OMETPUUYECKHI CMBICI
36 VYpaBHeHHE MPSMON Ha TUIOCKOCTU. YTIIOBOW KOA(Q(GULIUEHT U 1
CBOOO/IHBIN YJIEH, UX T€OMETPUUYECKHI CMBICIT
37 [TapannenbHOCTh U NEPIEHANKYISIPHOCTh NPSAMBIX (depe3 1
yraoBod KO3 (HUILIUEHT)
38 YpaBHEHHE OKPYKHOCTH 1
39 Haxoxxnenue nepeceyeHmii OKpy>KHOCTEH U MPSIMBIX B 1
KOOp/IMHATAX
40 Haxoxxnenue nepeceyeHmii OKpy>KHOCTEH U MPSIMBIX B 1
KOOpAMHATax
41 dopmysa pacCTOSHUS OT TOUKH /10 PSAMOit 1




[Tnomans napamienorpaMmma B KOOpAMHATAX, TOHATHE 00

42 OPHEHTUPOBAHHON IIOLIAIU

43 [Ipumenenne MeTo/1a KOOPAUHAT B MPAKTUUECKH-
OPHEHTUPOBAHHBIX T€OMETPHUECKUX 3a7adax

44 Kontponbnas padota nmo teme "Meto koopauHat"

45 BekTtopsl Ha nockocTH

46 CrnosxeHue ¥ BHIYMTaHHE BEKTOPOB — IIPaBHJIa TPEYTOJIbHUKA U
napajuiesiorpaMma

47 CrnoxeHure ¥ BBIYUTaHUE BEKTOPOB — MPABUIIA TPEYTOJIbHHUKA U
napaiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunatsl BekTopa

50 CrnoxeHre ¥ BEIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCII0 B KOOpIUHATAX

51 Crno>xeHue ¥ BBIYHTaHHUE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
YHCIIO B KOOPAWHATAX

52 [TpumeHeHne BeKTOPOB B (PU3HKE, IICHTP MacC

53 [TonsaTtue o 6a3uce (Ha MIOCKOCTH). Pa3nioskeHust BEKTOPOB 1O
Oazucy

54 [TonsaTtue o 6azuce (Ha MIOCKOCTH). Pa3ioskeHust BEKTOPOB 1O
6azucy

55 [TonsiTue o 6a3uce (Ha MWIOCKOCTH). PaznoskeHust BEKTOPOB MO
Oazucy

56 CkansipHoe MpOU3BeICHNE BEKTOPOB, TEOMETPUUYECKUIA CMBICI U
BBIpO)KEHHUE B JICKAPTOBBIX KOOPAWHATAX

57 JMcTpuOyTUBHOCTh CKAJIIPHOTO NMPOU3BEICHUS

58 CkansipHO€ pOoU3BeIEHNE U MPOCIIMPOBAHHE

59 [TpumMeHeHHe CKaIIPHOTO MPOU3BEAECHUS BEKTOPOB /IS
HaXO0XKJCHUS JUTUH U YTIIIOB

60 [TpumeHeHne CKAISIPHOTO TPOU3BEICHUS BEKTOPOB JIJIS




HaxXOXIACHUA OJIMH U YI'JIOB

[IpumeHeHue CKaIsIpHOrO IPOU3BEICHUSI BEKTOPOB IS

o1 HaXO0XKJCHU JJIMH U yIJIOB .
62 Perienue reoMeTpuyeckux 3a1a4 ¢ IOMOIIbIO CKAJIIPHOTO 1
IIPOU3BECHUS
63 Pemienue reoMeTpuiecKkux 3a/1a4 ¢ TOMOIIBIO CKAJIIPHOTO 1
MIPOU3BEICHUS
64 Kontposbnas padota mo teme "Bektopsr” 1
65 [TpaBuIbHBIE MHOTOYTOJIBHUKY, BBIYUCICHUE HX 3JIEMEHTOB 1
66 ITpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYUCICHUE UX 3JIEMEHTOB 1
67 [IpaBuIbHBIE MHOTOYTOJIBHUKY, BBIYHCICHNE MX 3JIEMEHTOB 1
68 IIpaBusIbHBIE MHOTOYTOJIBHUKHU, BBIYMCICHHUE X 3JIEMEHTOB 1
69 Yucno m v IMHA OKPYKHOCTH 1
70 Ywucrno 7 v UTHHA OKPYKHOCTH 1
71 JlvHa AyTU OKPY>KHOCTH 1
72 JUInHa 1yTU OKPYKHOCTHU 1
73 Panuannas mepa yria 1
74 Panuannas mepa yria 1
75 [Tnomaab Kpyra U ero 3JeMEeHTOB (CEKTOPa U CETMEHTA) 1
76 [Tnomane kpyra u €ro 3J€MEHTOB (CEKTOpa U CErMEHTa) 1
77 [Tnomaab Kpyra U ero 3JeMEeHTOB (CEKTOPa U CETMEHTA) 1
78 Brraucrienue nepuMeTpoB u IIIoMmanei Guryp, BKIFOYAIONIIX 1
AIIEMEHTHI KpyTa
79 Brrauciienue nepuMeTpoB | IUIomanei Guryp, BKIFOYAIONIIX 1
AIIEMEHTHI KpyTa
80 KonTponbHas o teme "/{1MHa OKpYXKHOCTH U IUIOIIAAbL Kpyra" 1
81 LlenTpanpHas cUMMeETpus 1
82 LleHTpasibHO-CUMMETPUYHBIE (PUTYPHI 1
83 ITooport 1




84 OceBast cuMMETpHS 1

85 Ourypsl, CHMMETPUYHBIC OTHOCUTEIIBHO HEKOTOPOH OCH 1

86 [TapannensHbIi IEPEHOC 1

87 [TonsaTHE ABMKEHUS U €0 CBOIICTBA 1

88 PaBenctBo ¢uryp 1

89 [TposiBeHUs: CAMMETPUU B TIPUPO/IE, )KUBOIHCH, CKYJIBIITYPE, 1
ApPXUTEKTYype

90 Kommno3umuu aBuxeHuit (mpocTelime npuMephl) 1

01 [ToBTOpenue u 0606meHue. Pemenue 3amay, 1
WLUTIOCTPUPYIOIINX CBSA3H MEX/Y PA3IMYHBIMHA TEMaMHU Kypca

92 [ToBTOpenue u o6oOIeHue. Penenue 3anay, 1
WLTIOCTPUPYIOIINX CBSI3H MEX]y Pa3JIMYHBIMH TEMaMH Kypca

03 [ToBTOpenue u o6oOIeHue. Penenue 3amay, 1
WLTIOCTPUPYIOIINX CBS3H MEX/Y PA3JIMYHBIMH TEMaMHU Kypca

94 [ToBTOpenue u o6o6meHue. Pemenue 3anay, 1
WLTIOCTPUPYIOIINX CBSA3H MEX/Y PA3IMYHBIMHA TEMaMHU Kypca

95 [ToBTOpenue u o6oOIeHue. Perienue 3amay, 1
WLTIOCTPUPYIOIINX CBS3H MEXY Pa3IMYHBIMH TEMaMHU Kypca

96 [ToBTOpenue u o6obmenue. Pemenue 3anay, 1
WLTIOCTPUPYIOIINX CBS3H MEXKY Pa3IMYHBIMH TEMaMHU Kypca

97 [ToBTOpenue u o6obmenue. Pemenue 3anay, 1
WLTIOCTPUPYIOIINX CBS3H MEX]y Pa3IMYHBIMHA TEMaMH Kypca

08 [ToBTOpenue u o6o6meHue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIINX CBS3H MEXY PA3IMYHBIMH TEMaMHU Kypca

99 [ToBTOpenue u o6obmenue. Pemenue 3amay, 1
WLTIOCTPUPYIOIINX CBS3H MEXKY Pa3IMYHBIMH TEMaMHU Kypca

100 [ToBTOpenue u o6o6menue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIINX CBS3H MEXY Pa3IMYHBIMHA TEMaMHU Kypca

101 HToroBast KOHTpOJIbHASA paboTa

102 [ToBTOpenue u obob6meHue. Pemenue 3aaay,




MJUTFOCTPUPYIOLIUX CBS3M MEXKY Pa3IMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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