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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPAECTCSl Ha JIOTMYECKYI0, JO0Ka3aTelbHYIO JIHHHIO. L[eHHOCTh u3ydeHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 3aKJIIOUAETCSI B TOM, YTO O0y4aromuiics
YUUTCS HPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyKJIeHHus «OT MPOTHBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpaTHEIE
yrBepxkaeHus. Ocoboe 3HaueHWe JoKa3aTellbHas JIMHUS UMeEeT A YriyOia€HHOro u3ydeHus
MaTeMaTHKH.

Lenbto wu3ydyeHHs] TEOMETPUM SBJISIETCS UCMOJIb30BaHME €€ KaK HHCTPYMEHTa Ipu
pEelIeHNH KaK MaTeMaTHYeCKHUX, TaK M MPaKTHUYECKUX 3a/ay, BCTPEUAIOLIMXCS B PEaJbHOU
#u3HU. OOydaromuiicst JODKEH HAy4YUThCS ONpPENEsTh F€OMETPUUECKY0 (PUrypy, ONHCHIBATh
CIIOBaMU YEpPTEX WM PUCYHOK, HAWTHU IUIOMIA[b 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBATh
HEOOXOIUMYIO JITMHY OINTOBOJIOKOHHOTO KabOens Wiaum TpeOyeMble pa3Mephl Tapaxka s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YE€HUU T€OMETPUU.
[Ipn pemenun 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTU4YeCKAE MOJICIM PEaJbHBIX JKU3HEHHBIX CHTYallud, MPOBOJUTH BBHIYHCICHUS W
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJbTaTa.

Oco0eHHOCTh yU4eOHOTO Kypca YIriyOJEHHOTO W3YYEeHHs] TE€OMETPHH COCTOUT B TOM, YTO
oOyuaronigecs: He MPOCTO 3HAKOMSTCS € ONpeAeIEHHBIMU MOHITUSAMHU, @ YBEPEHHO OBJIAJIEBAIOT
uMu. CylllecTBYIOIIME TEMbl MPOrpaMMbl 0a30BOr0 Kypca T€OMETpUM H3ydaloTcs Ha Oosee
IyOOKOM ypOBHE, a OOydJaromipecsi MpUOOpETaroT yMEHHs, IOMOTAIONIUE WM YBEPEHHO
MPUMEHSTh CBOM 3HAHUA HE TOJIbKO B MaTEMaTHKE, HO U B CMEXKHBIX MpeIMeTax, Mpexkie BCero
¢buszuke M HHPOpPMATHKE, a TaKXKE IMOJIb30BAThCS MOJYYECHHBIMU 3HAHUSIMU TpPU pelIeHUU
MPAKTUYECKUX 3aa4.

CornacHo y4eOHOMY IUTaHy B 7-9 Kilaccax H3ydaercsl YriyOJE€HHBIH Y4EOHBIH Kypc
«["eomeTpus», KOTOPBIA BKIIOYAET CIENYIOIIME OCHOBHBIE paszfenbl coaepkanus: «Hauama
reoMmerpun», «TpeyronbHukn», «OxpyxHOCTBY»,  «UeTblpéxyronpHuku», «llogoduey,
«OneMeHThl Tpuronometpumy», «l[lmomamm», a Ttake «MeTton KoopAMHATY», «BekToph»,
«[IpeoOpazoBaHus MIIOCKOCTH.

Ha usyuenue yueGHOTO Kypca «I'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B Henenmio), B 9 kinacce — 102 gaca (3 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hayana reomerpuu

Hctopus BO3HUKHOBEHMSI M pa3BUTUS reoMeTpuu. HauanbHble MOHATHS T'€OMETPHHM.
Touka, npsimasi, 0Tpe30K, J1yd. [loHsiTve 00 akcnome, TeopeMe, 10Ka3aTeNbCTBE, ONPEICIICHUY.

B3anMHOe pacnosnokeHne TodeK Ha npsamou. M3MmepeHue UIMHBI OTpe3Ka, pacCTOsIHUE
MEXAY TOUKaMHU.

[Tonymnockocte m yron. Bunel yrios. M3mepeHnue BenwyuH yriioB. BepTukanbHble U
cMexHble yriael. [lapasuienbHble M NEpIEHIUKYISIpHBIE NpsMble. PaccTosiHME OT TOYKH 10
npsAMoil. buccekrpuca yria.

Jlomanas. Buael nomanbix.  JnomHa  somaHou.  MHoroyronsHuku.  Ilepumerp
MHOTOYToJIbHUKA. [IOHSITHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE IPECTABIEHUS O PABEHCTBE PUTYpP, UX PACIIONOKEHUH, CAMMETPHUH.

[Ipocrenmme noctpoenns. MTHCTpyMEHTHI 11 U3BMEPEHUM U MIOCTPOCHUI.

TpeyroabHukn

Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIBHBIE, TYIOYT OJIbHBIE,
paBHOOEIPEHHbIE, paBHOCTOPOHHHUE. MeanaHa, OucceKkTpruca U BbICOTA TPEYTOJIbHHKA.

PaBencTBo TpeyronpHuKOB. [lepBbII M BTOpPOMl INpPU3HAKKA PABEHCTBA TPEYrOJBHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM W HX cBoOWcTBa. lIpu3Hak paBHOOEAPEHHOrO TPEYroJbHHUKA.
TpeTuii npyu3HaK paBEHCTBA TPEYrOJIbLHUKOB.

CooTHOLIEHN MEXAYy CTOPOHAMU M yIJIaMH TPEYrojapbHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 17IMHE TOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IpuMepsl cuMmmeTpun
B OKPY’KAIOIIEM MHpE.

IHapajuienbHbie npsiMbie. CymMMa yriioB MHOTOYT0JIbHUKA

[TapannenbHOCTh NPSIMBIX, MCTOPUYECKUE CBEICHMs O INOcTynare EBknuza m o poJsn
JIoGaueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M MPU3HAKU MapajuleIbHbBIX
npsmeix. CyMMa yrioB TpeyrosibHMKa. BHemHue yribl TpeyronbHuka. CyMMa BHYTPEHHHX
YIJI0B MHOTOYT'OJIBHUKA ¥ CyMMa BHEIIHUX YIJIOB BBIITYKJIOIO MHOTOYTIOJIbHUKA.

IIpsiMOyroJibHbIE TPEYT 0JIbHUKH

IIpu3Hakyu paBeHCTBAa IPSIMOYTOJIBHBIX TPEYTrOJBbHHMKOB. IlepneHIuKkynsp M HakIOHHas.
CpolicTBO  MeauaHbl INPAMOYTOJIBHOTO  TPEYTOJIbHHMKA, NPOBEAEHHOW K  TUIOTEHY3E.
[IpssMOYTOIBHBIN TPEYTrONBHUK € yriioM B 30°.

OxkpyxHOCTH

[loHATHS OKPYXKHOCTM M Kpyra. OJIEMEHTbl OKPYKHOCTM M Kpyra: LEHTp, paauyc,
IUaMeTp, XopJa, UX CBOMCTBAa. B3auMHOe pacrosioxkeHne OKpY:KHOCTH U npsimoii. KacarenbHas
U ceKymas K OKpyXHOCTH. OKpyKHOCTb, BnMcaHHas B yroia. IIpocreiliime noctpoeHus c
MTOMOIIBIO HUPKYJIS U JIMHENKH.

I'eomerpuyeckne MecTa TOYeK

[IoHATHE O TEOMETPUYECKOM MecTe ToueK. IIpumepsl reoMeTpudecKuXx MeCT TOYEK Ha
IJIOCKOCTU. buccekTprca yria u cepeIMHHBIN NMEPIEHIUKYIAP K OTPE3Ky KaK reéOMETpUUYECKUE
MecTa ToueK. OnucaHHas OKPYKHOCTb TPEYroJlbHHKa, €€ LEeHTp. MeTo reoMeTpUUECKUX MECT
TOYEK IPH PELIEHUH T€OMETPUUECKUX 3a/1ad.

IHocTpoeHusi ¢ NOMOLIBIO HUPKYJIA U JTHHEHKH



Hctopuueckue cenenus. OOOCHOBaHMSA MPOCTEHININX MOCTPOEHUH, 3Tambl 3aJadd Ha
IIOCTPOCHHUS, PELICHHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JINHEUKOM.

8 KJIACC

YeTbIpEéXyroJabHUKH

[lapannenorpamm, ero mnpusHaku u cBoicTBa. [IpsMoyronpHuk, pomO, KBajapar, HX
npu3HakKu u cBoiicTBa. Tpameuus. PaBHoOenpeHHass Tpamenus, €€ CBOMCTBA W TPU3HAKH.
[IpsimoyronbHas Tpanenus. CpeaHsis JIMHUS Tparenuu.

CpenHss IUHUSA TpeyrojibHUKAa. MeToja yABOEHMsS MEAMaHbl TpeyrojibHHUKa. Teopema o
MepeceyeHNH MeIMaH TPEyroJbHUKA.

Teopema @aineca, Teopema 0 IPONOPIUOHATIBHBIX OTpe3kax. Teopema BapuuboHa nms
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LenTpanbHO-cCUMMETpUUHBIE (DUTYPBI.

IMonoGue

[Togobue TpeyrosbHUKOB, KO3 duneHT nogodus. [Ipuznaku momoOus TpeyroJbHUKOB.
[Ipumenenue moaoOUs PH PELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

ILnomans

[Tonsatue o mmomamu. CBoicTBa TUIOMaAe reoMmerpudeckux uryp. IIpocteiimme
dbopMynbl Ul TJIOWIAAM TPEYrojbHUKA, MapaienorpamMmma, pomOa u Tpaneuuu. Ilnomanu
noa06HbIX puryp. OTHOIIEHHE TUIOIaIel TPEYTOJIbHUKOB.

Teopema Iludaropa

Teopema IIudaropa. [Ipumenenune Tteopemsl Iludaropa mpu penieHUH TPAKTHISCKUX
3az1ad.

JJieMeHThI TPUTOHOMETPHH

CuHyC, KOCMHYC, TAHT€HC M KOTAHI€HC OCTPOrO YIJIa MPSIMOYIOJIBHOIO TPEYTrOJbHHKA.
Tpuronomerpuueckue ¢yHkiuu yriaoB B 30° 45° m 60°. IlponmopuwoHanbHBIE OTPE3KH B
MPSAMOYTOJIBHOM TPEYTrOJIbHUKE.

Yribl 1 4eTbIPEXYT0JIbHUKH, CBA3AHHBIE C OKPY’KHOCThIO

BrnucanHble M UEHTpasIbHBIE YIJIbI, YIOJI MEXKJY KacaTelbHOM U XOpPAOW. YIJIbl MEXIy
XOpJaMu M CEeKylMMH. BrnucaHHble UM ONUCAaHHBIE OKPY)KHOCTH TpPEYIOJbHHUKA U
YeThIpEXYroJibHUKM. (CBOWCTBA M NPU3HAKKM BIMCAHHOIO YETHIPEXYrojbHUKA. B3auMHoe
pacmojio)keHue AByX OKpyxHocTel. Kacanume okpyxHoctei. OOmme KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocuHyc, taHreHc yrioB oT 0° go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1ecTBO. POpMyJIbl puBeAcHUS. Pelienne TpeyrojipHUKOB. Teopema KOCHHYCOB M TeOpema
CHUHYCOB. PellleHne NpakTH4YeCKuX 3a/1ad C HCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CHUHYCOB. Pelienne 3aa4 reoMeTpuueCcKO ONTUKH.

Tpuronomerpudeckue GopMysabl Ui MIOLAAN TPEYroJIbHUKA, apajjiesorpaMma, pomoa,
tpaneunu. opmyna ['epona. @opMysa mIomaan BeIMYKIOTO YETBIPEXYTOIbHUKA.

ITonoOue TpeyroJbHNKOB



Xopap! U OJ00HBIE TPEYrOJbHUKH B OKPYXHOCTH. TeopeMa O MpOu3BEICHUH OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEJIECHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBaJpare KacaTeIbHOM.
[IpuMeHeHnne npu pemeHuu reomerpudeckux 3anad. Teopemsl UeBbl u Menenas. Ilonarue o
TOMOTETHH.

MeTtox KOOPpAUHAT

VYpaBHeHHEe TPSAMO Ha TUIOCKOCTH. YTJIOBOW KOS(GHUIMEHT W CBOOOJHBIN 4JIEH, HX
reoMeTpuueckuid cMmbicia. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTh HPSMbIX (d4epe3 YIiioBOi
K03 duneHT).

VYpaBHeHHEe OKpyxkHOCTH. HaxokneHue IepecedeHMil OKpPYKHOCTEH U IpsSMBIX B
KoopauHaTax. Popmysna paccTosiHUS OT TOUKM 10 mnpsmoi. [lnmomanps mnapamienorpamMMa B
KOOpJMHATaX, MOHATHE OO0 OpHUEeHTHpOBaHHOM IUIomanu. [IpumeHeHne Merona KOOpPAMHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a4a4ax.

BekTopbl

Bextopsl Ha miockoctu. ClokeHHE U BBIYMTAHHE BEKTOPOB — MpaBUiIa TPEYroJbHUKA U
napajieorpaMmMa. YMHOKEHUE BekTopa Ha uucio. Koopmaunatel BekTopa. ClokeHHe u
BBIYMTAaHNUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCJIO B KoopauHaTax. [I[pumeHeHne BEKTOPOB B
¢buzuKe, IEHTP Macc.

[Tonsatne o ©Oa3uce (Ha MIOCKOCTH). PasnmoskeHusi BeKTOpoB mo Oasucy. CkamspHoe
MIPOU3BEICHNE BEKTOPOB, TEOMETPUUYECKUN CMBICI M BBIpAXEHHE B JEKAPTOBBIX KOOPAWHATAX.
JcTpuOyTUBHOCTD CKaJsipHOTO Ipou3BeneHus. CkalsipHOE MPOW3BelIEeHUE U MPOELUPOBAHUE.
[IpumeHeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB JJISl HAXOXKICHMS JUIMH U YIioB. Pemenue
F€OMETPHUUYECKHX 3a/1a4 C IOMOIIBIO CKAISIPHOTO MPOU3BEACHHUS.

JJIMHA OKPY/KHOCTH M IUIOIIAJAb KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[mnHA okpyxHOCTH. ['pagycHas u paguanHas mepa yria,
BBIUHCIICHUE JIMH Oyr OKpykHocTei. IIlnomane kpyra, cexkropa, cermeHta. Mcropuueckue
CBEICHUS 00 U3MEPEHUH JJTMHBI OKPY>KHOCTH U IUIOIIAAN KPYyTa.

JIBH:KeHMSI IIJIOCKOCTH

HentpansHas cummetpus. LlenTpansHo-cuMMmeTrpuunble ¢urypsl. I[loBopor. OceBas
cumMeTpus. Purypsl, CHMMETPUYHBIE OTHOCUTENBHO HEKOTOPOU ocu. [lapanienbHblii mepeHoc.

[lonsitne nBuxeHuss U ero cBoiicTBa. PaBenctBo ¢uryp. IlposiBaeHus cummerpuu B
MpUpOJie, >KUBOIKUCH, CKYIBINTYpe, apxurekrype. Kommnosumuu ABMKeHUU (mpocTeiiime
npumepsl). [IpuMeHeHne B reoMeTpuYecKuX 3aauax.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4yHOCTHBIE Pe3yJIbTATBI OCBOEHUS IIPOIPaMMBI [0 MaTEMAaTHKE XapaKTEpU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

MIPOSIBIIGHUEM HMHTEpeca K IMPOLIJIOMYy M HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHJKEHUSIM POCCHUHCKHX MaTEMAaTHUKOB M POCCHUHCKOMN



MaTeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3ald €ro Ipas,
MPEJICTAaBICHAEM O MAaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, MPOIIEYp TPaKIAHCKOTO oOmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKJICHUIO 3TUYCCKUX MPOOJIEM, CBS3aHHBIX C MPAKTHYCCKHUM MPUMEHEHHEM JTOCTHKCHUMA
HayKH, 0CO3HAHUEM BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BOT0 BOCIIMTAHMS:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEHICHUH MPAKTHUYECKUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSKEHUU BCEH
KU3HU JIJIS1 YCTIIETHON MpodeccuoHaIbHOM NeATeIbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHUEM HWHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHUs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

CIOCOOHOCTBI0O K SMOIMOHATBHOMY M ACTETHYECKOMY BOCIPHSTHIO MaTEeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJIEHUN, YMEHHUIO BUIETh MAaTEMaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 O3HAHUS:

OpHEHTAIIMEeH B NIEATETHHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX TMPEACTABJICHHIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YeJIOBEKAa, MPHUPOJALI M OOIIEeCTBa, NOHUMaHUEM
MaTeMaTH4eCKOH HayKH Kak cdepbl 4eloBeUecKON MAesITeNbHOCTH, JTAaloB €€ pa3BUTUS U
3HAYUMOCTHU JJISl Pa3BUTHUS LIMBUIIN3AIIMH, OBJIAJICHHEM SI3bIKOM MaTEeMaTHKU U MaTeMaTHUeCKON
KyIbTYpOH Kak CpeICTBOM IIO3HAHUS MHUpPA, OBJAJEHHWEM HAaBBIKAMU HMCCIIEI0BATENbCKOM
NesITeNIbHOCTH;

6) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
AMOLMOHAJIBHOTO (JIArONoJIy4us:

FOTOBHOCTBbIO MPUMEHATH MaTeMaTHYeCcKHe 3HaHUS B HMHTEpPEcax CBOEro 3J0POBbS,
BEJICHUS 3[I0POBOr0 00pasa >KW3HU (30pOBOE MUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITHHA U
OTIbIXa, peryispHas (usnueckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

OpUEHTAIlel Ha MpUMEHEHHEe MaTeMaTHUeCKUX 3HAHWM AJs pelieHus 3aaad B obnactu
COXPAaHHOCTH OKpY)KAIoIIeH cpeabl, IUIAHMPOBAHMSI TOCTYNKOB W OIEHKM HMX BO3MOXKHBIX
MOCJICJICTBUI ISl OKpY>KalolIel cpefibl, 0CO3HAaHUEM TJ00aTbHOrO XapaKTepa SKOJIOTHYECKUX
po0JieM U MyTeil uX peuieHus;

8) ajanTanyu K H3MEHSIOIUMCS YCJIOBHAM COLMAIbLHON U IPUPOJHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEOMPEIENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y JPYTUX
TOJIeH, MpuoOpEeTaTh B COBMECTHOW JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3
OTBITA IPYTHX;

HEOOXOIMMOCThIO B (POPMHPOBAHUU HOBBIX 3HAHUH, (OPMYTUPOBATH WU, TOHSTHUSA,
rUnoTe3bl 00 00beKTax U SBIEHUSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH JACPHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMITETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAlMIO, BOCIHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOIIMM KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pELICHUS U
JercTBUs, GOPMYITUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBHSA, ()OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrate ocBOoeHHs MporpaMMmbl MO MaTEMaTHKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusi y oOydaromierocsi OynyT copMUpOBaHBI MeTampeAMeTHbIEe Pe3yJbTaThl,
XapaKkTepU3YIOIIHECS  OBJAJACHUEM  YHUBEPCAJIBHBIMU  TO3HABATEIbHBIMHU  JEHCTBUSIMH,
YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JEHCTBUSMHM M YHUBEPCAIBHBIMH PETYJISATUBHBIMU
JIEHCTBUSIMU.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEXKIy TMOHATHAMH, (HOPMYIUPOBATH OMPENEICHUS TOHITHH,
YCTaHaBJIMBATh CYIIECTBEHHbIN NpHU3HAK Kiaccu(UKallMK, OCHOBAaHUS JUIsl 000OLIeHUs u
CpaBHEHHUsI, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCTIpUHUMATDH, (OPMYITHPOBATh W TPEOOPa3OBBIBATH CYKJCHUS: YTBEPAUTEIBbHBIC H
OTpHIIaTeNbHBIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpPEUHUs B (aKTax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEPUH JJI  BbBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKIIIOUEHU I, YMO3aKIIOUECHUH TT0 aHAJIOTHH;

pa3bupatrh 0Ka3aTeabCTBA MATEMAaTHUYECKUX YTBEPKICHHUM (MpSMbIE U OT MPOTUBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO  JIOKa3aTelbCTBA MaTeMaTH4eCKUX (DaKTOB, BBICTPAaUBAThH
apryMeHTaluIo, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTH4eCKOU
WMHIYKIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CcHocod pemieHus yueOHOM 3afauu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCHPYIOIIME TPOTUBOPEUHE, MTPOOIEMY, CAMOCTOATEIHHO YCTaHABIMBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY SKCIIEPHUMEHT, UCCIIEOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOSITENIEHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOMIOJICHUS, HWCCIIEOBAaHUS, OKCIEPUMEHTa, OIICHUBAaTh JOCTOBEPHOCTh IMOJIyUYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOIIECCA, @ TAK)KE BBIIBUraTh MPEANOJIOKEHUS O
€ro pa3BUTHHU B HOBBIX yCIOBUSX.

Padora ¢ undpopmanueii:



BBISBJIATH HEOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOJUMBIX IS
peleHus 3a/1a9u;

BBIOMpATh, aHAIN3UPOBATh, CHCTEMATU3UPOBATH W MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3NUYHBIX BUIOB U (POPM NPEICTABICHHUS;

BBIOMpaTh (popMy mpencTaBieHUs WHPOPMALKMK ¥ WLIIOCTPUPOBATH peIIaeMble 33aTauu
CXeMaMH, AuarpaMMamMu, HHOU rpadukoil 1 uX KOMOWHAIMSIMH,

OLICHUBATh  HAA&KHOCTH HMH(OpPMAMM 1O  KPUTEPHSIM, IPEIUIOKEHHBIM  HIIH
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbBIE yueOHbIE el CTBHUS:

BOCIIpUHUMATb U q)OpMYJ'II/IPOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LEIAMU
O6IHCHI/I5I, SICHO, TOYHO, I'PAMOTHO BbIpaXXaTb CBOIO TOYKY 3pPC€HHA B YCTHBIX W NHWCBMCHHBIX
TCKCTaxX, JAaBaTb IOACHCHHUA IO XOAY PCIICHHA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0JIe 00CYXJIEHHUSI 3aJaBaTh BOTPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMBI, MPOOIIEMBI,
pemaeMoffI 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHUA C CYKIACHUAMU APYTUX YHAaCTHUKOB AHAJIOTa, O6Hapy)KI/IBaTB pasiiniuue U CXO0ACTBO
TTO3UIIHIA, B KOPPEKTHOU (hopme (PopMyTupOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIIS,

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajJady MpEe3eHTaluu U
0COOEHHOCTEH ayIuTOpUN;

MMOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUAYaIbHOW pabOTHI TpU
pemeHnr yJ4eOHBIX MaTeMaTHYeCKMX 3a/ad, NPHHUMATh IeJIb COBMECTHOW JIESTEIHHOCTH,
TUTAHUPOBATh OPTaHHU3AINI0 COBMECTHON Pa0OTHI, paclpeAeisiTh BHIBI PadOT, TOTOBAPUBATHCS,
00CYX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCYXIeHUSI, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» M HHBIC); BBINOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM JICHCTBHS C
IPYrUMH YJICHaMU KOMAaHIbI, OIICHUBATh KayeCTBO pe3yJbTaTa M KAayecTBO CBOETO BKJIajga B
oOmIHi pe3ysbTar Mo KpUTepusimM, chopMyITHPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

BBISIBIISAITh  MPOOJEMBbI  JUIsI  PElIeHUS B KU3HEHHBIX U  Y4eOHBIX CHUTYyalMsX,
OPUEHTHPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHS pelleHU (MHAUBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITENIBHO COCTABJIATH IJIaH, aJITOPUTM PELIeHUS 3a7auu (MM €ro 4acTh), BHIOUpATh
croco0 pemieHuss C Y4€TOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

BIIAZIETh CIOCOOaMU CaMOTPOBEPKH, CAMOKOHTpOJSI MpoIlecca M pe3ylbTaTa pelieHus
MaTeMaTH4eCKON 3a7aui, CAaMOMOTHBAIIMH U PEQIICKCUU;

NpEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh INpPH PEIICHUHM 3aJa4d, BHOCUTh
KOPPEKTUBBl B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWJEHHBIX OILINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pPE3yJbTaTa ACSITEIbHOCTH MOCTABJICHHON WLEIH U YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKESHUS 1IEJI, HaXOJUTh OINOKY, TaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;



BbIpaKaTb OMOIOWH IIPU HUZYUYCHUHU MATCMATHYCCKHUX 00BEKTOB U (baKTOB, JaBaTb
OMOIMOHAJIIBHYIO OLICHKY PCIICHUA 3aa4U.

HPEIMETHBIE PE3YJIbTATbBI

K xon1ty 06yuenus B 7 kiacce 00y4Jaromuiics MOJyYUT CISAYIONINE TPEAMETHBIC PE3YIbTaThl:

PacrioznaBath W3ydeHHBIC TEOMETPUYCCKUE (UTYpBI, ONPEACTATh WX B3aUMHOE
pacroJio’)KeHHe, W300pakarh TEOMETPUUYECKUE (UTYPHI, BBIMOJHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsTh JMHEWHbIE W YTJIOBBIE BEIWYMHBI. Pemiath 3amauvl Ha BBIYUCIICHHE JIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath MPUKUAKY U OLEHKY JUHEHWHBIX U YIJIOBBIX BEJIHYHUH TMPEIMETOB B pEaIbHOU
KU3HHU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pasmepbl 3TUX OOBEKTOB MO TMOPAIKY
BEJINYMHBI.

CTpouTh 4epTek U K TEOMETPUUECKUM 3a]a9aM.

[Tonp30BaThcsi TpHU3HAKAMH DPABEHCTBA TPEYrOJbHUKOB, WCIOJIB30BaTh MPHU3HAKK U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJILHUKOB MPU PEIICHUH 3a/1a4.

[TpoBOANTH JIOTHUECKHE PACCYKICHUSI C HCTIOJIb30BAHMEM T€OMETPUIECKUX TEOPEM.

[Tonp30BaThCcsl MpU3HAKAMU PABEHCTBA TMPSMOYTOJBHBIX TPEYrOJHHUKOB, CBOWCTBOM
MEIIMaHbl, TPOBEACHHOW K THUIIOTEHY3€ TMPSIMOYTOJbHOTO TPEYroJbHUKA, B PEIICHUU
T€OMETPHUUECKHX 3a/1a4.

Onpenenats nmapaieIbHOCTh MPSMBIX C MMOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMH
cexymas. OnpenensiTh NapayieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM IO TOUEK APYTrou mpsiMOH.

Pemrate 3agaun Ha kieT4yaron Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUTh YHUCIOBbIE U OYKBEHHbIE 3HAYCHHUS YIJIOB B
reOMETPUYECKUX  3a7jayaX C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpPH IEPECEUECHUU IBYX MapaieIbHbIX
MpsIMBIX cekylel. PemaTs npakTuyeckue 3ajauu Ha HAXO0XKICHUE YTIIOB.

Bnagets monstuem reomerpudeckoro mecra touek (I'MT). Omnpenenste OuccekTpucy
yria ¥ CepeAVHHbIH TEepHeHIUKYAIp K OTpe3Ky KaK TIeOMETpUYECKHEe MecTa TOYeK.
[Tonb3oBatrbest moHATHEM TreoMerpuueckoro Mecta Touek (I'MT) mnpu gokaszaTtenbcTBe
reOMETPUUECKUX YTBEPKICHUH U MPH PEeUICHUH 3a]1a4.

DopMyIHpOBaTH OMPEACTCHUSI OKPYKHOCTH M Kpyra, XOpIbl M TUaMeTpa OKPYKHOCTH,
YBEPEHHO BIAJETh UX CBOMCTBaMH. YMETh JOKa3blBaTh WU NPUMEHSTh 3TH CBOMCTBA MNpHU
pElIeHUH 3a/ay.

Brnagers moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWTh €&
ueHtp. Jloka3plBaTh U HCMONB30BaTh (DAaKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHHKA
MepeceKarnTcsl B OJHOM TOYKE, U O TOM, UTO CEpeAUHHBbIC MEPIEHIUKYISIPHl K CTOpPOHAM
TpPEYroJabHUKA NEPECEKAOTCS B OJJTHOM TOUKE.

Brnagete mnoHsATHEM KacaTe€IbHOM K OKPY)KHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHIUKYIISIPHOCTH KacaTeJIbHOW M paauyca, MPOBEAEHHOTO K TOYKe KacaHus. Jloka3bpIBaTh
PaBEHCTBO OTPE3KOB KacaTeNIbHbIX K OKPY>KHOCTH, TPOBEAEHHBIX U3 OJJTHON TOUKH, U IPUMEHSATH
3TO B PELLIEHUH F'€OMETPUUYECKUX 3a]1aY.

Jloka3piBaTh U NPUMEHSTH MPOCTEHIINE T'€OMETPUUYECKUE HEPABEHCTBA, MOHUMATh UX
MPaKTUYECKUM CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MTOMOILBIO IIUPKYIS U TUHEHKHU.



K koniry o0ydenus B 8 kiiacce 0OyJaromuiics moJIyduT CIeIyIONUe MPeIMETHBIE Pe3yIbTaThI:
PacriozHaBaTh OCHOBHBIE BU[bI YETHIPEXYIOJIBHUKOB, HUX 3JIEMEHTHI, I0JIb30BATHCS HX
CBOMCTBAMM IIpM PCELICHUH TE€OMETPUYECKHUX 3ajgad. Pasnuuare IpuU3HAKM U CBOWCTBA
napajuiesiorpamMmma, pomM0a U IpSIMOYrOJIbHUKA, JT0Ka3blBaTh MX M YBEPEHHO IMPUMEHATH IpU
peLIeHUH T€OMETPUUECKUX 3a/1a4.

Hcnonb3oBaTh CBOMCTBA TOYKM IEPECEUEHMs] MEIMAH TPEyrosbHHKa (LIEHTpa macc) B
pelIeHnH 3aau.

Bnanerp nonsituemM cpeiHel JMHUM TPEYrOJbHUKA U Tpaleluu, NPUMEHATh UX CBOMCTBA
P pEUIeHUH TreoMeTpudyeckux 3aaad. Mcnonws3zoBaTh Teopemy Daneca U TeopeMy O
MIPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIICHUs IPAKTUUECKUX 3a/1a4.

Pacnio3HaBaTh IEHTpaJIbHO-CUMMETPUYHbBIE (PUTYpBl U HCIIOJIB30BaTh MX CBOMCTBa IpH
pelIeHnH 3a1ay.

Bnagerp  moHsTMSIMM  1MoA0OMS  TPEYrOoJbHUKOB,  KOd(puIMeHTa  1oaoowus,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TpeyroiabHUKoB. ImeTp mpencraBieHue o
npeobpazoBaHuM TOA00Ms W O MOAO0OHBIX (urypax. I[lomp3oBaThes TpU3HAKAMH TI0100US
TPEYroJbHUKOB MU PEIICHUH T'€OMETpUYecKuX 3afad. Jloka3blBaTh M MPUMEHATH OTHOLIECHUS
MPOMOPLIUOHAIBHOCTY B NIPSIMOYIOJIbHBIX — TpeyrojpHukax. [Ilpumensts mnonoOue B
MPaKTUYECKUX 33a4ax.

BoiBoguTh M Hcronb30BaTh MpocTedimue (QopMynbl JUid IUIOMAAH TPEYroJIbHUKA,
napajuieorpaMma, pomba W Tpanenuu. BeaucisaTs (paznuyHBIME CHIOCO0aMH) TIIOMIAb
TPEYrojbHUKa W IUIOIIAOM MHOTOYIOJIbHBIX  (uryp (moJep3ysich, TJe HE00X0IuMo,
KaJbKYJIATOPOM). 3HaTh OTHOLIEHUE TUIOMIa/ el MOJO0OHBIX (GUTYp U IMPUMEHATH MPU PELICHUN
3amay. [IpumeHsATh nonmy4eHHbIe YMEHUS B MPAKTUUECKUX 3a4a4ax.

[Tonw3oBatbest Teopemoit [ludaropa mns pemeHUss TEOMETPUUECKHX M TPAKTHYCCKUX
3amad. CTpoUTh MaTEMaTUYECKyI0 MOJENb B MPAKTUYECKUX 33Ja4ax, CaMOCTOSATENIbHO JAENaTh
YepTEX U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Bragets moHATMEM BIMCAaHHOTO M LEHTPAJIbHOIO yrja, yrjla MEXAYy KacaTeIbHOUW M
XOpAO#, ONMCAaHHOM W BIHUCAHHOM OKPY)KHOCTH TPEYIOJbHUKA M YEThIPEXYTOJIbHHKA,
MIPUMEHATh UX CBOMCTBA IIPU PEILIEHNH 3a/1a4.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIU s
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TIOJIB3YSCh, 1€ HEOOXOUMO, KaTbKYIATOPOM).

K koHiy o6y4yenust B 9 kjiacce 00y4aroUIuiics MOIYYHUT CIACAYIOIINE MPEAMETHbIE Pe3yIbTaThl:
3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, YMETh HAaXOAWTh C UX MOMOUIbIO
pa3IMyYHbIE  AJIEMEHTHI  IPSIMOYTOJIBHOTO  TPEYrOJbHUKA  («pEelIeHHEe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KalbKYISTOpa) AJUHBI U YIJIbl JUISI HETaOIMYHBIX
3HAYCHUM.

[Tonb3oBatbest hopMynaMu TMpUBEIEHUS B OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOKJEHUS COOTHOLIEHUM MEXY TPUTOHOMETPUUYECKUMHU BETUYMHAMH.

Jloka3plBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH UX JUISI HAXOXKJICHUS
pPa3IMYHBIX JJIEMEHTOB TPEYTroJbHUKA («pEIIeHHWe TPEeYrOJIbHUKOBY), TPU  PEIICHUU
reoOMEeTpUUYECKUX 3a1a4. [[puMeHsTh oaydyeHHbIE 3HAaHUS IIPU PELLIEHUN TPAKTUYECKUX 3aa4.

[IpumeHATH TPUTOHOMETPHUIO B 3aJa4ax Ha HAXOXKJIEHUE IUIOIIAAH, BBIBOJIUTH U BIAJIETh
TPUTOHOMETPUUECKUMHU (opMyrnaMu Jjs TJIOMIAAX TPEYroJdbHUKA, Mapajuierorpamma, pomoa,



Tpamelyy, BBIBOJUTh M MPUMEHATh (opmyny ['epoHa m dopmyny Ui Miomaay BBITYKJIOTO
YETBIPEXYTOJIbHUKA.

Nwmetp npencTaBieHne 0 TOMOTETHH, IPUMEHSTh B IPAKTUUECKUX CUTYaLUSIX.

Hcnonp3oBars Teopemsl UeBbl 1 MeHemnas Npu peleHnHy 3a1ay.

Hcnonb30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, yrilax MEXAY XopJaMH (CEKyLIUMH) U yIie
MEXy KacaTeJIbHOM U XOPJI0H Npu pelIeHuH reOMETPpUIECKUX 3a/1au. JJoka3bIBaTh U IPUMEHSATh
TEOPEMbI O MPOU3BEACHUU OTPE3KOB XOpPJ, O MPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOM.

Bnagerp moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C YpaBHEHHMEM IpSMOM Ha
TUTOCKOCTH. BrazeTs MOHATHSAMH yriioBOro koddduuneHTa u cBOOOJHOTO YJeHA, TOHUMATh MX
F€OMETPUYECKUH CMBICT U CBSI3b YIJIOBOTO KOA(PQUIIMEHTa C BO3pAaCTaHUEM U YObIBaHUEM
JUHEMHOW (QyHKUMM. VYMeThb pemarb METOAOM KOOpJAMHAT —3aJauyd, CBSI3aHHBIE C
MapajuIeIbHOCTHIO M MEPHEHAUKYISIPHOCTBIO MPSIMBIX, MEPECEUECHUEM MPSMBIX, HAX0XKJIECHUEM
TOYEK MepeceyeHusl.

BoiBoauTh M BiageTh ypaBHEHUEM OKPYKHOCTH. Mcmonp30BaTh METOJ KOOPAMHAT JUIS
HaXO0XICHUS IepeceyeHil OKpYKHOCTeH U npsmbIX. Bnaaers Gpopmynamu paccTOsIHUSI OT TOUKU
710 TIpSMOM, TIOUIA/IM MapajielorpaMMa B KOOpJAMHATaX, UMETh MOHATHE 00 OPUEHTHUPOBAHHOMN
wiomaay. Ilonabp3oBaThesi METOJOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSATh €ro MpU pelIeHun
FeOMETPUYECKUX U TMPAKTUYECKUX 3afad. I[IpUMeHATh MeToJ] KOOpIMHAT B MPaKTHUKO-
OpPUEHTHUPOBAHHBIX TEOMETPUYECKHX 3aJauax.

Bnagers monsTHEM BeKTOpa. YMETh CKJIaJlblBaThb W BBIYUTATh BEKTOPHI, YMHOXaTh Ha
4HCIIO, BJIAJNETh IPABWIAMH TPEYrOJbHMKAa M IapajuiejorpaMma. Biagers mnpakTHuecKuMU
MHTEPIPETALMAMA BEKTOPOB. YBEPEHHO IIOJIB30BAaThCAd KOOpPAMHATAMU BEKTOpa. Bnaners
CJIOKEHHEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HAa YNCJIO B KOOPAUHATAX.

Nmets mpencraBieHue o Oasuce (Ha TUIOCKOCTH). PackiaapiBaTh BEKTOPHI MO OaswmcCy.
PacknmagpiBaTe  BEKTOpBI CHJI € IOMOLIBIO IPOCHUPOBAHHA M  TPUTOHOMETPHYECKHX
cooTHoOIeHUH. [IpuMeHATh MoTydeHHbIE 3HaHUS B IPOCTEUINNX (PU3NYECKUX 3a/1auax.

Bnagers noHATHEM CKAISIPHOIO MPOU3BEACHUS BEKTOPOB, IOHUMATh €r0 F€OMETPUYECKUN
CMBICII M YBEPEHHO IIOJb30BaTbCSl €r0 BBIPAKECHHEM B JIEKAPTOBBIX KOOpJAMHATaX. 3HATh
IUCTPUOYTUBHOCTh CKAJSIPHOTO IPOM3BEIEHUS U €ro CBsA3b C IpoeuupoBaHueM. [IpuMeHATh
CKaJISIPHOE ITPOM3BENICHUE BEKTOPOB U1 HAXOXKIACHMS IJIMH U yrioB. Pemars reomeTpudeckue
33a4d C IOMOINBIO CKAJSIPHOIO Ipou3BeneHus. lcnonp3oBaTh CKadspHOE IPOU3BEACHUE
BEKTOPOB B aredpanyeckux U pU3NUecKux 3agayax.

Bnagers MOHATHAMU NPaBUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH, JJIUHBI IYTH
OKPY’KHOCTH M PaJMaHHON MEpBhl yIVIa, BBIYMCIATH IUIOLIAAb Kpyra u ero udacrteil. [lonumars
cMbIca uucna . [[pUMeHATh MOJIy4YeHHbIE YMEHMS NPU PELICHUU NMPAKTUYECKUX 3ajad. 3HATh
UCTOPHUYECKHE CBEJICHUS 00 U3MEPEHUHU JJTMHBI OKPYKHOCTH U IUIOLIAAN KpyTa.

Hwmetb mpencTaBiieHHe O NpeoOpa3oBaHUM IUIOCKOCTH, O JBHXeHusX. HaxomuTs ocw,
LHEHTPhl CHUMMETpPUU (Uryp, LEHTPHl IOBOPOTA, HAXOJUTh KOMIO3MLIMHU IMPOCTEHIINX
npeobpazoBaHuil. [I[pUMEHSATh IBHKEHHUS TUNIOCKOCTH MPH PELLICHUH T€OMETPHUECKUX 3a/1a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MATEMATUYECKUE MOJAEIH VIS
3aJa4 peaJbHON KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1010015
U TPUTOHOMETPUYECKUX (QYHKIMH (TONIB3YSCh, I71€ HEOOXO0MMO, KAIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpakruuecise (uu¢pposrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Hauana reomerpun. [Ipocreimme
1 reoMeTpuyeckue (GUrypsl U uX CBOMCTBA. 28 1
W3MepeHne reoMeTpuYecKiX BETNIHH
2 TpeyronbHUKI 19 1
3 [TapamnensHOCTE. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
4 [IpsiMOyTOIBHBIE TPEYTOTHHUKH 7
5 ['eomeTprdeckne HEpaBEeHCTBA 5 1
OkpyxHOCTb. ['eoMeTpruecKkre MecTa
6 To4eK. [locTpoeHus: ¢ MOMOIIBIO UPKYIIS 18 1
U JINHEHKN
7 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIINS 10 1
3HaHUHI
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
YeTbIpEXyroabHUKN 22 1
[TonoGue 16 1
[Tnomanm 16
T
eopema [Iudaropa u Havana 18 1 1
TPUTOHOMETPHH
VYTBl 1 9eTBIPEXYTOJIHUKH, CBA3AHHBIC C 20 1 1
OKPY>KHOCTBIO
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 10 1 1
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 6




9 KJIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHBIE

padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Pemenne
TPEYTrOJIbHUKOB

22

IToxo0ue
TPEYrOJIbHUKOB

12

Meton
KOOpJIMHAT

10

BexTops!

20

Jnuna
OKPYXHOCTH U
IJIoUaab Kpyra

16

JBr>xeHust
IIJIOCKOCTH

10

[ToBTOpEHME,
000011IeHHE,
CHCTEMaTH3alIHs
3HAaHUU

12

OBII[EE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/
n

KoanuecTBo yacosB

Tema ypoka

Bce
ro

KonTpoabu
ble padoThI

Jara
H3yYeH
us

IIpakTnuec
KHe padoThl

JJIeKTPOHHBbIE
nuppoBbIe

oOpa3oBaTeJib
HbI€ Pecypchl

Hcropus
BO3HUKHOBEHMUS
U pa3BUTHUSA
reoMeTpUm

HauanpHbie
MOHSITHS
T€OMETPHUH.
Touka, npsimasi,

OTpPE30K, JIy4




HauanbHbie
MOHSITHS
F€OMETPHUH.
Touka, npsimasi,
OTPE30K, JIyd

ITousarue 06
aKcHuome,
Teopeme,
JIOKa3aTeIILCTBE
, OTIPEJICTICHUH,
CBOIICTBE,
TIpU3HAKe

B3anmhuoe
pacrosoKeHue
TOYEK Ha
MPSIMOM.
N3mepenune
JUIMHBI OTPE3Ka,
paccrosiHue
MEXAY TOYKaMU

B3anmHuoe
pacroioxxeHue
TOYEK Ha
MPSMOI.
N3mepenne
JUIMHBI OTpe3Ka,
paccrosiHue
MEeXAYy TOUYKaMU

B3anmuoe
pacrosio)KeHue
TOYEK Ha
MPSMOH.
H3mepenne
JUIMHBI OTPE3Ka,
paccrosiHue
MEXy TOUKaMHU

[TonymuockocTthb
" yroJi. Buzel
YTJIOB.
N3mepenune
BEJIMYMH YIJI0OB

[TonymockocTthb
U yroJi. Buael




YIJIOB.
N3mepenue
BCJIMYMH YI'JIOB

10

[TonymockocTb
" yroJi. Bugel
YTJIOB.
N3mepenue
BEJIMYUH yIJIOB

11

Beprukanbnsie
U CME)KHbIE
YTIIBL.
[TapamnensHbie
u
MIEPIEHIUKYIISIP
HbI€ NPSMBbIE

12

Beprukanbhsie
U CMEKHbIE
YTIIBL.
[TapamnensHbIe
u
MIEPICHIUKYIIAP
HBIC NIPSIMBIE

13

BepTtukanbasie
U CMEXXHbIE
YTJIBL.
[TapannensHbie
u
MIEPIEeHIUKYIIAP
HBbIE MPSMBIE

14

Beptukanbasie
U CMEKHbIE
YTJIBI.
ITapannensHbie
u
MEePIEHIUKYIISIP
HbIE TIPSIMbIE

15

Beprukanbnsie
U CME)KHBIE
YTJIBL.
[TapamiensHbie
u
MIEPIEHIUKYIIAP
HBIE IIPSIMBIE




16

buccekrpuca
yria

17

buccekrpuca
yria

18

buccekrpuca
yriaa

19

Jlomanas. Buasr
JIOMAHBIX.
JnvHa nomaHo#

20

Jlomanas. Buasr
JIOMAHBIX.
JnvHa nomaHo#

21

MHOroyrojibH1
ku. [lepumertp
MHOTOYTOJIBHUK
a. [Tonsatue o
BBIMTYKJIBIX U
HEBBITYKJIBIX
MHOTOYTOJIBHUK
ax

22

MHOroyrojbH1
ku. [lepumertp
MHOTOYTOJIbHUK
a. [TonsaTtue o
BBIMTYKJIBIX U
HEBBITYKJIBIX
MHOTOYT'OJIbHUK
ax

23

MHOroyrojbHu
ku. I[lepumetp
MHOTOYTOJIbHUK
a. [lonsarue o
BBIITYKJIBIX U
HEBBIITYKJIBIX
MHOTOYTOJIbHUK
ax

24

MHoOroyrojasau
ku. [lepumerp
MHOTOYT OJIBHUK
a. [lonsarue o
BBINTYKJIBIX U
HEBBINYKJIBIX
MHOTOYT OJIBHUK




ax

25

MHOroyrojibH1
ku. [lepumerp
MHOT'OYT OJIbHUK
a. [Tonsarue o
BBIITYKJIBIX U
HEBBIITYKJIBIX
MHOT'OYTOJIbHUK
ax

26

NHCcTpymeHTSI
JUISI U3BMEPEHUN
U MTOCTPOCHUU

27

NHCcTpymeHTSI
JUISl U3BMEPEHUN
Y MTOCTPOCHUN

28

KontponbHas
pabora 1Mo Teme
"Hauvana
TEOMETPHH.
[Ipocreitmme
F€OMETPUYECKHU
€ GUrypsl U X
CBOWCTBA.
N3mepenne
r€OMETPUYECKHU

x ¢uryp"

29

Memuana,
OuccekTpuca u
BBICOTA
TPEeYroJbHUKa

30

Menuana,
OuccekTpuca u
BBICOTA
TpPEeYroJbHUKa

31

PaBenctBo
TPEYTrOJIbHUKOB

32

IlepBblii 1
BTOPOM
MIPU3HAKH
paBeHCTBa
TPEYTr0JIbHUKOB

33

IlepBblii 1




BTOPOM
MIPU3HAKU
paBeHCTBA
TPEYTr0JIbHUKOB

34

[IepBblii 1
BTOPOM
MIPU3HAKU
paBeHCTBa
TPEYrOJIbHUKOB

35

[IepBsblii 1
BTOPOM
MIPU3HAKU
paBeHCTBa
TPEYrOJIbHUKOB

36

[IepBsblii 1
BTOPO
MPU3HAKU
paBeHCTBa
TPEYrOJIbHUKOB

37

PaBHOOEIpeHH
BI€
TPEYrOJbHUKH U
HX CBOMCTBA

38

PaBHOOEIpeHH
BI€
TPEYrOJIbHUKH U
HX CBOMCTBA

39

PaBHOOepeHH
BI€
TPEYTOJbHUKU U
HX CBOMICTBA

40

IIpuznak
paBHOOEPEHHO
ro
TpPEeYroJbHUKa

41

IIpusnaxk
paBHOOEIPEHHO
ro
TPEYTrOJIbHUKA

42

Tperuit
IIpU3HAK
paBeHCTBA




TPEYTrOJIbHUKOB

43

Tperuit
IIpU3HAK
paBeHCTBa
TPEYrOJIbHUKOB

44

Tpernit
IIpU3HAK
paBeHCTBa
TPEYrOJIbHUKOB

45

@urypsl ¢
0CEBOU
CUMMETPHEH.
[Ipumepsr
CUMMETpHUU B
OKPYKAIOIEM
MHpe

46

@urypsl ¢
0CEBOM
CUMMETpPHEH.
[Tpumepsi
CUMMETPHUH B
OKPYKaOIEM
MHpe

47

KonTposbHas
pabora 1o Teme
"TpeyroyibHUKH

48

[TapannensHOCT
b MIPSIMBIX

49

CBolicTBa 1
MIPU3HAKH
napajuieIbHbIX
MIPSMBIX

50

CBolicTBa 1
MIPU3HAKU
napajuieIbHbIX
MPSIMBIX

51

CBolicTBa "
MIPU3HAKU
napayuienbHbIX
MIPSIMBIX

52

CBoiicTBa 1




MIPU3HAKU
NapajuIeIbHbIX
MIPSIMBIX

53

CBoiicTBa 1
MPU3HAKH
napajuIeIbHbIX
MPSIMBIX

54

CBoiicTBa 1
MPU3HAKH
MapauIebHBIX
MPSIMBIX

55

Cymma yrios
TpEYroJbHUKA

56

Cymma yrios
TpeyrojabHUKa

57

Buemnue yribl
TPEYroJIbHUKA

58

Buemnue yribl
TPEYroJIbHUKA

59

Cymma
BHYTPEHHUX
YTJIOB
MHOTOYTOJIbHUK
a ¥ cymma
BHEIIIHUX YIJIOB
BBIMTYKIIOTO
MHOTOYT'OJIbHUK
a

60

Cymma
BHYTPEHHUX
yTJIOB
MHOTOYTOJIbHUK
a ¥ cymma
BHEIITHUX YIJIOB
BBIITYKJIOTO
MHOTOYTOJIbHUK
a

61

Cymma
BHYTPEHHUX
yTJIOB
MHOTOYT'OJIbHUK
a v cymMma




BHEIIHUX YIJIOB
BBIITYKJIOTO
MHOTOYT OJIBHUK
a

62

KontponbHas
paboTta 1o Teme
"[lapannensHoc
Tb. Cymma
yIJI0B
MHOTOYTOJIbHUK
a"

63

[Ipu3naku
paBeHCTBa
MIPSIMOYT'OJIbHBI
X
TPEYrOJIbHUKOB

64

[Ipu3naku
paBeHCTBa
MIPSIMOYTOJIBHBI
X
TPEYTrOJIbHUKOB

65

[Tepnenaukymns
P ¥ HaKJIOHHAast

66

CBOICTBO
MEIUAaHbI
MPSIMOYTOJIBHOT
o
TPEYroJIbHUKA,
MPOBEIEHHOMN K
TUTIOTCHY3€

67

CaoiicTBO
Me1aHbl
IPSIMOYTOJIBHOT
0
TPEYTOJIbHUKA,
MIPOBEACHHON K
TUIIOTEHY3€

68

[IpssMOyroapHEI
1 TPEYroJIbHUK
¢ yriom B 30
rpanycoB

69

[IpssMOyroIBHEI
1 TPEYrOJIbHUK




c yriioM B 30
rpasycoB

70

CooTHOIIEHUS
MEXIY
CTOPOHAMH U
yriaamMu
TpeyrojabHUKa

71

CooTHOIIEHUS
MEXIY
CTOPOHAMH U
yriaamMu
TpEYroJbHUKA

72

HepasenctBo
TPEYroJbHUKA.
HepagenctBo o
JUIMHE JIOMaHOMN

73

HepasenctBo
MEXIY
MEPIEHIUKYIIAP
OM U
HaKJIOHHOIA.
Paccrostane ot
TOYKH JI0
NpAMOM

74

KonTposbHas
pabora 1o
TeMaM
"IIpsimoyroapH
ble
TPEYroJbHUKH",
"T"'eomeTpuueck
ue
HepaBeHcTBA"

75

OKpyXHOCTB,
XOPIbI 1
JIMaMeTPBbI, UX
CBOMCTBA

76

OKpyXHOCTB,
XOPJIbl U
JIMaMeTPBbI, UX
CBOMCTBA

77

B3aumnoe
pacIoJIOKEHNE




OKPYXHOCTH U
MIPSIMOM.
KacarenpHas u
ceKylIas K
OKPYXHOCTH

78

Bzaumnuoe
pacroJioxKeHue
OKPYXHOCTH U
HPSIMOM.
KacarenpHas u
ceKyIas K
OKPYXHOCTH

79

Bzaunmnuoe
pacroJioxKeHue
OKPYXHOCTH U
MPSIMOM.
KacarenpHas n
ceKymas K
OKPYXHOCTH

80

OKpYyXHOCTb,
BIIMCAHHAs B

yroma

81

OKpYyXHOCTb,
BIIMCAHHAs B

yroJu

82

Ilonsatue o
r€OMETPHYECKO
M MECTE TOYCK.
[Tpumepsi
T€OMETPHYCCKH
X MECT TOYEK Ha
IIOCKOCTH

83

Ilonsatue o
reoOMETPUUYECKO
M MECTE TOYEK.
ITpumepsl
r€OMETPUUYECKHU
X MECT TOYEK Ha
IUIOCKOCTH

84

Onucannas
OKPYKHOCTh
TPEYroJbHUKA,
€€ LEeHTp




85

Onucanunas
OKPYKHOCTh
TPEYTrOJIbHUKA,
€€ LEHTp

86

Meton
r€OMETPUYECKHU
X MECT TOUYEK
MIPU PELICHUH
r€OMETPUYECKHU
X 3a1a4

87

Meton
r€OMETPUYECKHU
X MECT TOYEK
MpU PELICHUH
reOMETPUYECKHU
X 3a1a4

88

Meton
reOMETPUYECKHU
X MECT TOYeK
MpU PELICHUH
reOMETPUUYECKHU
X 3a1a4d

89

Meton
T€OMETPUYECKH
X MECT TOYEK
MIPU PEIICHUU
T€OMETPHYCCKH
X 3a7a4

90

O6ocHOBaHUS
MPOCTEUIINX
MOCTPOCHUM,
JTarnbl 3a/1a4u
Ha IOCTPOCHUS,
pelieHue 3aaaq
Ha TIOCTPOEHUE
LUPKYJIEM U
JINHENKOU

91

O6ocHoBaHUs
MPOCTEUIINX
IIOCTPOCHHUH,
STanbl 337a4u
Ha MOCTPOCHMUS,
pelIeHue 3a1a4




Ha MOCTPOCHHUE
LHUPKYJIEM U
JIAHENKON

92

KontponbHas
paboTta 1o Teme
"OKpYy>KHOCTb.
I'eomerpuuecku
€ MECTa TOYEK.
[TocTpoenus ¢
MTOMOIIBIO
MUPKYIS U
JTUHEUKH"

93

[ToBTOpEHUE N
00001IeHME.
Pemenne 3amau,
WJUTFOCTPHUPYIO
LIUX CBS3K
MEXTY
pa3IUYHBIMU
TeMaMH Kypca

94

[ToBTOpEHME M
000011IeHME.
Pemenne 3amau,
WUTFOCTPHUPYIO
IIHMX CBSI3H
MEXTY
pa3IUYHBIMU
TEMaMH Kypca

95

[ToBTOpEHUE 1
000011IeHME.
Pemenue 3anau,
WJUTFOCTPUPYIO
IIUX CBSA3H
MEXY
pa3IMYHBIMU
TEMaMH Kypca

96

IToBTOpEeHuE n
00o0mIeHHE.
Pemenune 3amay,
UJUTFOCTPUPYIO
IIHX CBSI3H
MEXY
pa3IUYHBIMU




TEMaMH Kypca

97

IToBTOpEeHUE U
0000111IeHHE.
Pemenne 3amau,
WJUTFOCTPHUPYIO
IIUX CBS3H
MEXTY
pa3IUYHBIMU
TEMaMH Kypca

98

[ToBTOpEHUE N
00001IeHME.
Pemenne 3amau,
WJUTFOCTPHUPYIO
IIUX CBS3H
MEXTY
pa3IUYHBIMU
TeMaMH Kypca

99

[ToBTOpEHME N
000011IeHME.
Pemenne 3amau,
WLTIOCTPUPYIO
IIUX CBS3H
MEXIY
pa3IMYHBIMU
TeMaMH Kypca

100

[ToBTOpEeHUE 1
000011IeHME.
Pemenne 3amau,
WJUTFOCTPHUPYIO
IIMX CBSI3U
MEXIY
pa3IUYHBIMU
TeMaMu Kypca

101

Hrorosasa
KOHTpOJIbHAs
pabota

102

IToBTOpEeHuE n
00o0mIeHHE.
Pemenune 3amay,
UJUTFOCTPUPYIO
IIHX CBSI3H
MEXY
pa3IUYHBIMU




TEMaMH Kypca

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 6

8 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo 4acoB

KoHuTtpois
HbIE
padoThI

Bce
ro

IIpakTuyec
KHe padoThl

Jara
H3yYeH
usi

DJIeKTPOHHbIE
uudposbie
o0pa3oBarteib
HbIe pecypchl

[TapamrenorpamMm
, €ro IIPU3HAKU U
CBOMCTBA

[TapamenorpamMmm
, €ro IIPU3HAKU U
CBOMCTBA

[TapamenorpamMm
, €ro IIPU3HAKU U
CBOMCTBA

[Tapannenorpamm
, €0 MPU3HAKU U
CBOMCTBA

[Tapannenorpamm
, €70 TIPU3HAKH H
CBOMCTBA

[IpsiMmOyronpHUK,
pomMO, KBajpar,
WX MPU3HAKU U
CBOMCTBA

[IpssmoyronpHUK,
pomMO, KBajpar,
WX IPU3HAKU U
CBOMCTBA

[IpsAMOyronbpHUK,
poMO, KBajIpar,
UX NIPU3HAKU U
CBOMCTBA

[IpsAMOyronbpHUK,
poMO, KBaIpar,
UX NIPU3HAKU U
CBOMCTBA




10

Cpenusist TuHuA
TpPEeYroJbHUKA

11

Cpenusist nuHuA
TPEeYroJbHUKA

12

Tpanenus.
PaBHOOCIpeHHAS
Tpaneuwus, e€
CBONCTBA U
MIPU3HAKU

13

Tpanerus.
PaBHoOenpenHas
Tpanenwus, e€
CBONCTBA U
MIPU3HAKU

14

[IpssMmoyronpHas
Tpaneuus

15

CpenHssist nuHust
Tpanenuu

16

Teopema daneca

17

Teopema daneca

18

Teopema o
MPOMOPLIUOHAIIBH
BIX OTpe3Kax

19

Teopema o
MPOMOPLIOHAIIBH
BIX OTpe3Kax

20

LlenTp macc
TPEeYroJbHUKa

21

LenTpanbHo-
CUMMETpUYHbBIE

burypsl

22

KonTposbHas
pabora 1o Teme
"YeTbIpEXYroJIbH

HKHN

23

[Tonobue
TPEYrOJbHUKOB,
KO3 PUIIHEHT
o 00ust

24

[Toobue
TPEYroJbHUKOB,
KOA(pPUIHEHT




nooous

25

[Ipu3naku
oao0ust
TPEYTr0JIbHUKOB

26

[Ipu3naku
no100us
TPEYTrOJIbHUKOB

27

[Ipu3naku
no100us
TPEYroJbHUKOB

28

[Ipu3naku
noxoous
TPEYrOJIbHUKOB

29

[Ipu3naku
noxoous
TPEYrOJIbHUKOB

30

[Ipu3naku
noxoous
TPEYrOJIbHUKOB

31

[Ipumenenne
mo00us mpu
perieHuun
MPAKTUYECKHUX
3a7a4

32

[Ipumenenne
o00us pu
pelICHUH
MPAKTUICCKUX
3a7a4

33

IIpumenenue
o00us pu
pelIeHrn
MPaKTUYECKUX
3aja4

34

IIpumeHeHue
noAoous mpu
peleHnn
MIPaKTUYECKUX
3a1a4

35

IIpumeHeHue
moA00ust pu
pelIeHnn




MPAKTUYECKUX
3a1a4

36

IIpumeHeHue
noo0us mpu
pelieHuu
MIPaKTUYECKUX
3a1a4

37

Beenenne
TIOHATHUSA
npeoOpazoBaHus
nojao0us u
oA00HBIX (pUryp

38

KontponbHas
pabora 1o Teme
"[TogoGue"

39

ITonsarue
TUIOIIAJIH.
CaoiicTBa
Ioniaaei
reOMETPUUYECKUX
uryp

40

IlonsaTue
IUIOLLIA M.
CaolicTBa
wiIoniaaei
r€OMETPHICCKHUX
uryp

41

IlonsaTue
IUIOLLIAIH.
CsolicTBa
mIonaaei
F€OMETPHYCCKHUX
uryp

42

[Ipocreitmme
dbopMyIbl 11
IO N
TPEYroJbHUKA,
napaienorpaMmm
a, poMm0Oa u
Tpamnenuu

43

IIpocreitmme
bopmynbl s
TUTOIIA T




TPEyroJIbHUKA,
napajuiesIorpamMm
a, pomba u
Tparneuuu

44

[Ipocreimme
bopmynbl st
IJI0LIAAN
TPEYroJIbHUKA,
napajuiesorpaMmm
a, pom0Oa u
Tpaneuuu

45

[Ipocreitmme
(dbopmMyIbl 11t
IJI0LIAAN
TPEYroJjbHUKa,
napajuiesiorpaMmm
a, pom0Oa u
Tpaneuuu

46

[Ipocreitmme
dhopmymsl st
TJIOLIAAN
TPEYroJbHUKA,
napajuiesorpaMmm
a, pom0Oa u
Tpaneuuu

47

[Ipocreitmme
hopmyssl st
IJI0IIAAN
TPEYroJbHUKA,
napasuiesiorpaMmm
a, pom0Oa u
Tpaneunuu

48

[Ipocreitmme
dbopMyIbl 11
TJIOIAAN
TPEYroJbHUKA,
napaienorpaMmm
a, pomba u
Tpamnenuu

49

IIpocreitmue
bopmynbl s
TUTOIIA T
TpEyroJbHUKa,




napajuiesorpaMm
a, pomba u
Tpaneuuu

50

IIpocreimme
bopmybl s
TUTOIIA A
TPEYroJIbHUKA,
napaiesiorpaMm
a, pomba u
Tparnenun

51

[Tnomann
oA00HBIX (pUryp

52

[Tnomann
oA00HBIX Uryp

53

[Tnomann
MoA00HBIX Uryp

54

KontponbHas
pabora 1o Teme
"TTnonraas"

55

Teopema
[Mudaropa

56

[Ipumenenne
TEOPEMBI
[Tudaropa npu
pelieHuu
MIPAKTUYECKUX
3a/au

57

[Ipumenenue
TEOPEMBI
[Tudaropa npu
peleHIH
MPAKTUYCCKUX
3ama4

58

IIpumenenue
TEOPEMBI
[Mudaropa npu
peleHnn
MIPaKTUYECKUX
3a1a4

59

IIpumeHeHue
TEOPEMBbI
[Mudaropa npu




penieHuun
MPAKTUYECKUX
3a1a4

60

IIpumeHeHue
TEOPEMBI
[Mudaropa npu
perneHnn
MPAKTUYECKUX
3a1a4

61

[Iponopuronans
HBIE OTPE3KHU B
MIPSIMOYTOJIBHOM
TPEYrOJIbHUKE

62

[Iponopuronans
HBIE OTPE3KHU B
MPSIMOYTOJIBHOM
TPEYroJbHUKE

63

[Iponopunonans
HBIE OTPE3KHU B
IPSIMOYT OJIBHOM
TPEYTrOJIbHUKE

64

[Iponopumonans
HbIE OTPE3KU B
MPSIMOYTOJIbHOM
TPEeYroJbHUKE

65

[Iponopumonans
HbIE OTPE3KH B
MPSIMOYTOJIbHOM
TPEYroJbHUKE

66

IIponopumonans
HBIE OTPE3KHU B
MPSIMOYTOJIbBHOM
TPEYroJbHUKE

67

Cunyc, KocuHyc,
TaHT'€HC U
KOTaHI'€HC
OCTpOTO yria
IIPSIMOYT OJIBHOTO
TPEYTrOJIbHUKA

68

Cunyc, KocuHyc,
TaHT'€HC U
KOTaHI'€HC




OCTpOTroO yria
PSIMOYTOJIBHOTO
TPEyroJibHUKa

69

Cunyc, KOCcHHYC,
TaHT'CHC U
KOTaHI'€HC
OCTpOro yria
MPSIMOYT OJIbHOTO
TPEYroJbHUKa

70

Tpuronomerpuue
ckue QyHKIUU
yrioB B 30°, 45°
u 60°

71

Tpuronomerpuue
ckue QyHKIUN
yrioB B 30°, 45°
n 60°

72

KontponbHas
pabora 1o Teme
"Teopema
[Tudaropa n
Hayasa
TpUuroHomeTpuun"

73

Broucannrie u
LIEHTpaJIbHbIE

yTIIBI

74

Broucanuesie u
LIEHTpaJIbHbIE

yTIIBI

75

Brmicannrnie n
LIEHTpAJIbHBIE

YTJIbI

76

Brmicannrnie n
LIEHTpAJIbHBIE

YTJIbI

77

Yron mexny
KacaTelabHOU U
XopIou

78

Yron mexny
KacaTelabHOU U
Xopaou

79

Yrael Mexay




XopAamu u
CEeKYIIUMU

80

Yrael Mexay
XOpJamu u
CEKYIIUMU

81

Bnucanneie u
OIIMCAHHBIC
YETBIPEXYTOJIBHU
K1

82

Bnucannsie u
OIIMCAHHBIE
YETBIPEXYTOJIBHU
K1

83

CaoiicTBa n
MIPU3HAKU
BIIMCAHHOIO
YETBIPEXYTOJIbHU
Ka

84

CaolicTBa u
MIPU3HAKU
BIMCAHHOTO
YETBIPEXYTOJBHA
Ka

85

CaoiicTBa u
MIPU3HAKU
BIIMCAHHOTO
YETBIPEXYTOJBHA
Ka

86

CBolicTBa "
MIPU3HAKH
BIICAHHOIO
YeThIPEXYTOJIbHU
Ka

87

B3aumnoe
pacIioJIOKEHUE

JBYX
OKPYKHOCTEH

88

B3aumnoe
pacIioJIOKEHUE

JBYX
OKPYKHOCTEHU

89

Kacanue




OKPYKHOCTEH

90

Kacanue
OKPYKHOCTEH

91

Oomume
KaCaTCJIIbHBIC K

JBYM
OKPYKHOCTSIM

92

KontponbHas
paboTta 1o Teme
"VYriel u
YETBIPEXYTOJIBHU
KM, CBSI3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBTOpEHME N
0000111IeHME.
Pemenne 3amau,
WJUTFOCTPHUP YIOIIT
UX CBSI3U MEXTY
pa3IUYHBIMU
TeMaMu Kypca

94

[ToBTOpEHME M
000011IeHME.
Pemenne 3amau,
WJUTFOCTPHUP YIOIIT
UX CBSI3H MEXKIY
pa3IUYHBIMU
TEMaMH Kypca

95

[ToBTOpEeHUE 1
000011IeHME.
Pemenue 3anau,
WJUTFOCTPUPYIOLL
UX CBSI3U MEXIY
pa3IMYHBIMU
TEMaMH Kypca

96

IToBTOpEHUE 1
00o0mIeHHE.
Pemenune 3amay,
WJUTFOCTPUP YOI
UX CBSI3U MEXIY
pa3IUYHBIMU
TEMaMH Kypca

97

IToBTOpEHUE U
o0obueHue.




Pemenne 3amau,
WUTIOCTPUP YOI
HX CBS3H MC)K,IIy
paSHI/I‘-IHBIMI/I
TEMaMHU Kypca

98

[ToBTOpEHUE N
000011EHHE.
Pemenne 3amay,
WJUTFOCTPHUP YIOIIT
UX CBSI3U MEXIY
pa3IUYHBIMU
TEMaMH Kypca

99

[ToBTOpEHME N
00001IeHME.
Pemenne 3amau,
WJUTFOCTPHUP YIOIIT
WX CBSI3U MEXTY
pa3IUYHBIMU
TeMaMH Kypca

100

[ToBTOpEeHME U
000011IEeHME.
Pemenne 3amau,
WJUTFOCTPHUP YIOIIT
UX CBSI3U MEXTY
pa3sIUYHBIMU
TEMaMH Kypca

101

Htorosasa
KOHTPOJIbHAS
pabota

102

[ToBTOpEeHuE 1
000011IeHHE.
Pemenue 3anau,
WJUTFOCTPUPYIOLLL
UX CBSI3U MEXIY
pa3IMYHBIMU
TEMaMH Kypca

OBILEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102

9 KJIACC

Ne
n/

Tema ypoka

KoanuyecTBO 4acoB

Bce

KonTtpoas

IIpakTuyec

Hara
H3Y4YeH

DJIEeKTPOHHBIE
nugposbie




ro

HbIE
padoTsbI

KHe padoThbl

us

o0pa3oBarteib
HbIE pecypchl

Cunyc, KOCcHHYC,
TaHI€HC YIJIOB OT
0 no 180°

OcHOBHOE
TpI/IFOHOMeTpI/I‘-Ie
CKO€ TOYXJIECTBO

Dopmytbl
IIPUBEICHUS

Dopmytbl
IIPUBEICHUS

Pemrenne
TPEYTrOJIbHUKOB.
Teopema
KOCHHYCOB

Pemenue
TPEYroJIHbHUKOB.
Teopema
KOCHHYCOB

Teopema
CHUHYCOB

Teopema
CHUHYCOB

Pemenne
MPaKTUYECKHUX
3a7a4 ¢
HCII0JIb30BaHHEM
TEOPEMBI
KOCHUHYCOB U
TEOPEMBI
CHUHYCOB

10

Pemenue
MPAKTUYECKHUX
3a7a4 Cc
HMCIOJIb30BaHUEM
TEOPEMBI
KOCHUHYCOB U
TEOPEMBI
CHUHYCOB

11

Pemenue




MIPaKTUYECKUX
3aja4 ¢
HCII0JIb30BAHUEM
TEOPEMBI
KOCHUHYCOB U
TEOPEMBI
CHUHYCOB

12

Pemenne
MPAKTUYECKHUX
3aja4 ¢
HMCIOJIE30BaHUEM
TEOPEMBI
KOCUHYCOB U
TEOPEMBI
CHHYCOB

13

Tpuronomerpuue
ckue hopMyIibl
JUTA TIJIOIAAH
TPEYroJIbHUKA,
HapajuIesIorpaMm
a

14

Tpuronomerpuye
ckue GopMyItbl
JUTS TII0IIAAN
TPEYroJjbHUKa,
napajuiesiorpaMmm
a

15

Tpuronomerpuye
ckue GopMyIIbl
JUIS TII0IIAAN
TPEYroJbHUKA,
napasieorpaMmm
a

16

Tpuronomerpuye
ckue GopMyIbI
JUTS TIIOIAAN
TPEYroJbHUKA,
napasienorpaMmm
a

17

®opmyna ['epona

18

®opmyina ['epona

19

®opmyna ['epona




20

dopmyna
IIJI0IIA U
BBIITYKJIOTO
YETBIPEXYTOJIBHU
Ka

21

dopmyna
II0Ia U
BBIITYKJIOT'O
YEeTBIPEXYTOJIBHU
Ka

22

KontponsHas
pabora 1o Teme
"Pemenue
TPEYroJbHUKOB"

23

Xopsl 1
MOJ00HbBIE
TPEYrOJbHUKH B
OKPYXHOCTH

24

Teopema o
IIPOU3BEJICHUN
OTPE3KOB XOPJ

25

Teopema o
MIPOU3BEACHUN
OTPE3KOB XOpA

26

Teopemsl 0
MIPOU3BEACHUN
OTpE3KOB
CEKYIIUX

27

Teopemsl 0
MIPOU3BEACHUN
OTPE3KOB
CEKYIIUX

28

Teopema o
KBaJipaTe
KacaTelabHOU

29

Teopema o
KBajpare
KacaTeJIbHOU

30

Teopembl UeBsl
Menenas

31

Teopembr UeBsl 1
Menenas




32

Teopembr UeBsl 1
Menenas

33

Ilongatue o
T'OMOTETUH

34

KontponbHas
paboTta 1o Teme
"TTomobue
TPEYroJIbHUKOB"

35

YpaBHeHue
psIMOM Ha
TJIOCKOCTH.
Yraosou

ko3 puiueHT u
CBOOOJHEIN YJICH,
ux
r€OMETPUYECKUI
CMBICIT

36

YpaBHeHue
psIMOM Ha
MJIOCKOCTH.
VYrnosoi

ko3 durmeHT u
CBOOOIHEIN YJICH,
ux
reoOMETPUYECKUI
CMBICTT

37

[TapannensHOCTD
u
MEePIEeHIUKYIIAPH
OCTb IMPSIMBIX
(depe3 yriioBoi
ko3 duImeHT)

38

YpaBHeHue
OKPY>KHOCTHU

39

Haxoxnenue
IepeceueHU
OKPYKHOCTEHU U
MPSIMBIX B
KOOpJMHATaX

40

Haxoxnenue
IepeceYeHU
OKPY)KHOCTEH U
MPSIMBIX B




KOOpAMHATaxX

41

dopmyna
paccTosiHUsA OT
TOYKH J0 IIPSMOM

42

IInomans
napajuieJIorpaMmm
a B KOOPJMHATAX,
oHsATHE 00
OPUEHTHUPOBAHHO
H TIomntagn

43

[IpumeHeHne
METO/a
KOOP/AMHAT B
MIPAaKTUYECKH-
OPHEHTHUPOBAHHBI
X
F€OMETPUYECKUX
3a1a4ax

44

KontponbHas
pabora 1o Teme
"Meton
KoopauHat"

45

Bekropsl Ha
MJI0CKOCTH

46

Cnoxenune u
BBIYMTAHUE
BEKTOPOB —
MpaBuiIa
TPEYroJIbHUKA U
napajuiesIorpaMm
a

47

Cnoxxenue u
BBIYUTAHUE
BEKTOPOB —
MpaBHJIa
TpPEYroJbHUKA U
napajiesorpaMmm
a

48

YMHOXKEHNE
BEKTOpA Ha
YUCIIO

49

Koopaunatst




BEKTOpa

50

Cnoxxenue u
BBIYUTAHHUC
BEKTOPOB,
YMHOEHHUE
BEKTOpa Ha
YHUCIIO B
KOOpAuHAaTax

51

Cnoxenue u
BBIYUTAHHUC
BEKTOPOB,
YMHOXXEHUE
BEKTOpa Ha
YUCIIO B
KOOpAuHAaTax

52

[IpumeHeHne
BEKTOPOB B

¢uzuKe, LHEHTP
Macc

53

[Tonsartue o
Oaszuce (Ha
TIJIOCKOCTH).
Paznoxenns
BEKTOPOB I10
Oazucy

54

[Tonsitue o
Oaszuce (Ha
TIJIOCKOCTH).
Paznoxenust
BEKTOPOB I10
6azucy

55

ITonsarue o
Oaszuce (Ha
TIJIOCKOCTH).
Paznoxenus
BEKTOPOB 10
6azucy

56

CkansipHoe
IIPOU3BENCHUE
BEKTOPOB,

reOMETPUYECKUI

CMBICJI 1
BbIPA’KCHHUC B




JIEKapTOBBIX
KOOpJMHATaX

57

JuctpuOyTHBHOC
Th CKaJIIPHOTO
MIPOU3BEICHUS

58

CkansipHoe
IMPOU3BCACHUC U
[IPOELIMPOBAHUE

59

[Ipumenenne
CKaJISIPHOTO
MIPOU3BENCHUS
BEKTOPOB ISt
HAaxXOKJICHUS
JUIVH U YTJIOB

60

[IpumeHeHne
CKaJISIPHOTO
MIPOU3BENCHUS
BEKTOPOB ISt
HAaxXO0KJICHUS
JUIVH U YIJIOB

61

[Ipumenenne
CKaJISIPHOTO
MIPOU3BEACHUS
BEKTOPOB ISt
HaX0XJACHUS
JUIMH U yTJIOB

62

Pemenne
F€OMETPHICCKHUX
3a7a4 ¢
MTOMOIIBIO
CKaJIIPHOTO
MIPOU3BEACHUS

63

Pemenue
reoOMETPUUYECKUX
3aja4 ¢
MIOMOIIIBIO
CKQJISIPHOTO
MPOU3BEICHUS

64

KoHnTtponpHas
paboTa o Teme
"Bextops!”

65

[IpaBuibHbIE




MHOT'OYTI'OJIbHUKHA
, BBIYUCJICHHUEC UX
9JICMCHTOB

66

[IpaBuibHBIE
MHOT'OYT OJIbHUKH
, BBIYHCJICHUE UX
JJIEMEHTOB

67

[IpaBuibHBIE
MHOT'OYT OJIbHUKH
, BBIYMCJIEHUE UX
JJIEMEHTOB

68

[IpaBunbHBIE
MHOT'OYTOJIbHUKH
, BBIYMCJIEHUE UX
JJIEMEHTOB

69

Yycio m 1 JUIiHa
OKPYXHOCTH

70

Yycio m 1 JUIMHAa
OKPYXHOCTH

71

Jnuna nyru
OKPYXHOCTH

72

Jnuna nyru
OKPYXHOCTH

73

Pagnannas mepa
yria

74

Panguannas mepa
yria

75

[Inomane kpyra
U €ro 3JIEMEHTOB
(cexTopa u
CEerMeHTa)

76

[Lmomane kpyra
U €ro 3JI€MEHTOB
(cexTopa u
CErMeHTa)

77

[Imomane kpyra
H €T0 DJIEMEHTOB
(cexkropa u
CErMeHTa)

78

Brruucnenne
IIEPUMETPOB U
mIomanaei




¢uryp,
BKIIFOYAOIINX
3JIEMEHTBI Kpyra

79

Brraucnenune
IIEPUMETPOB U
II0IIaaei
uryp,
BKJIFOYAIOIIUX
DJIEMEHTHI Kpyra

80

Kontponsnas no
teme "JlinHa
OKPY>KHOCTH 1
JIo1ma b kpyra"

81

LenTpanbHas
CUMMETPHS

82

lenTpansHo-
CUMMETpPUYHBIE

burypst

83

[ToBOpoT

84

OceBas
CUMMETPHS

85

@urypsl,
CUMMETpUYHbIE
OTHOCHUTEIIbHO
HEKOTOPOU OCH

86

[TapannenpHbIi
MepeHoc

87

Tloustue
JIIBUKEHUS U €T0
CBOMCTBaA

88

PaBenctBo (uryp

89

IIposiBnenust
CUMMETPHUU B
pUpo/IE,
YKABOIIUCH,
CKYJBIITYpE,
APXUTEKTYpPE

90

Komnoszunun
JBUKECHUN
(mpocreiimue
IpUMEpHI)

91

IToBTOpEHUE U




000011IEeHHE.
Pemenne 3amay,
WUTIOCTPUP YOI
HX CBS3HU MC)K,IIy
pa3JII/I‘-IHI)IMI/I
TEMaMHU Kypca

92

[ToBTOpEHUE N
000011IEeHHE.
Pemenne 3amay,
WJUTFOCTPHUP YIOIIT
UX CBSI3U MEXKIY
pa3IUYHBIMU
TeMaMu Kypca

93

[ToBTOpEHME N
000011IeHME.
Pemenne 3amau,
WJUTFOCTPHUP YIOIIT
UX CBSI3U MEXTY
pa3IUYHBIMU
TeMaMH Kypca

94

[ToBTOpEeHME M
000011IeHME.
Pemenne 3amau,
WJUTFOCTPHUP YIOIIT
WX CBSI3U MEXKITY
pa3IUYHBIMU
TEMaMH Kypca

95

[ToBTOpEeHUE 1
000011IeHME.
Pemenne 3amau,
WJUTIOCTPHUPYIOILL
WX CBSI3U MEX]Y
pa3IUYHBIMU
TeMaMu Kypca

96

IToBTOpEHUE 1
00o0mIeHHE.
Pemenune 3amay,
WJUTFOCTPUP YOI
UX CBSI3U MEXAY
pa3IUYHBIMU
TEMaMH Kypca

97

IToBTOpEHUE U
o0obueHue.




Pemenne 3amau,
WUTIOCTPUP YOI
HX CBS3H MC)K,IIy
paSHI/I‘-IHBIMI/I
TEMaMHU Kypca

[ToBTOpEHUE N
o0oOmieHue.
Pemenne 3amay,
98 WIJLTIOCTPUPYFOIIL 1
UX CBSI3U MEX]Y
pa3IU4YHBIMU
TEMaMu Kypca

[ToBTOpEHME N
00o011eHue.
Pemenne 3amau,
99 WIJLTIOCTPUPYFOIIT 1
UX CBSI3U MEX]Y
Pa3ITUYHBIMU
TeMaMu Kypca

[ToBTOpEeHME U
006o6mIeHME.
Pemenne 3amau,
100 | wmTrOCTpUpYIOIT 1
UX CBSI3U MEXIY
Pa3ITUYHBIMU
TeMaMu Kypca

Hroroas
101 | koHTpoOIBHAS 1 1
pabota

[ToBTOpEeHuE 1
00o01IcHHE.
Pemenue 3anau,
102 | wmrOCTpUpPYIOLT 1
WX CBSI3U MEX]Y
pa3IUYHBIMU
TeMaMU Kypca

OBILEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102 6 0

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eomerpus, 7-9 xnaccel/ Aranacsu JI.C., bByryzos B.®., Kagomues C.b. u apyrue,

AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
I'eometpus, 7-9 knaccol/ Atanacsia JI.C., byryzos B.®., Kagomines C.b. u npyrue,

AxunonepHoe o6mectso «M3narensbctBo «lIpocsemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/8al424bc
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