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HOACHUTEJBHASA 3AIIMCKA

I'eomeTpusi Kak OAMH W3 OCHOBHBIX pa3/l€JIOB IIKOJbHONW MaTEMATHKH,
UMEIOIIUNA CBOEH I1eJIbI0 00eCIeYnTh U3yUeHUE CBOMCTB U pa3MepoB (puryp, ux
OTHOLIEHUHA M B3aUMHOE pAclOJIO)KEHHE, ONHUPAETCS Ha JIOTUYECKYIO,
JOKa3aTeNIbHYIO JIMHUIO. LleHHOCTh M3y4YeHus TEOMETPUU Ha YPOBHE OCHOBHOTO
oOmiero o00pa3oBaHWs 3aKJIIOYAETCs B TOM, YTO OOYYAIOUIUICS YUYHUTCS
IPOBOJINTH JIOKa3aTeIbHbIC paccyxaeHus, CTPOHUTH JIOTUYECKHUE
YMO3aKJIIOYEHHS,  JOKa3blBaTb  WCTUHHBIE  yTBEPKACHUS U  CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, MPOBOAUTH PACCYXKACHUS «OT TMPOTUBHOTO»,
OTJINYaTh CBOWCTBA OT MPHU3HAKOB, (HOPMYJIHUPOBATH OOpPATHBIE YTBEPIKICHHS.
Oco0oe 3HaueHHE JOKa3zaTelbHAsl JIMHUSA UMEET I YIriIyOJEHHOro HU3y4YeHHs
MaTEMAaTUKHU.

Ilenpr0 H3ydeHHs TEOMETPUM SABJISIETCS  MCIOJB30BaHME €€  Kak
MHCTPYMEHTA MU PEIICHUH KaK MaTEMaTUYECKUX, TAK U MPAKTUYECKUX 3a]1ad,
BCTpEYAIOUIMXCS B peaJbHOM KU3HH. OOydaromuicss JOJKEH Hay4UThCs
ONpENEATh TEOMETPUUYECKYIO0 (UIypy, ONHUCHIBATH CJIOBAMU YEPTEXK WIH
PUCYHOK, HAWTH IUIOIMIAJb 3€MEJIbHOIO yYacTKa, paCCUUTHIBATh HEOOXOIUMYIO
JUIMHY ONTOBOJOKOHHOTO Ka0enss wuin TpeOyeMble pa3Mepbl rapaxka s
aBTOMOOMJII. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIMUTENIbHAS JIMHUS B
u3yyeHun reomerpuu. Ilpu pemeHun 3amad  MPaKTUYECKOro Xapakrepa
OoOydJaroluiCcs  y4UTCS  CTPOUTh MaTeMaTHUYECKUE MOJEIH  peajbHBIX
KU3HEHHBIX CUTyallUii, TPOBOJWTH BBIUMCICHHS WU OIICHUBATH aJICKBATHOCTD
MOJIyYEHHOTO pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOTO Kypca YIUIyOJIEHHOTO HU3YUYECHHUS! T€OMETPUHU
COCTOUT B TOM, YTO OOy4Yarolluecs HE MPOCTO 3HAKOMATCSA C ONpeeIEHHBIMU
HNOHATUSMH, & YBEPEHHO OBJIAJEBAOT UMHU. CylIECTBYIOIIME TEMBI IPOrPAMMBI
0a30BOro Kypca TIeOMETpUM H3ydyaloTcs Ha Oojee TIyOOKOM YypOBHE, a
oOyuaromuecs: TpuoOpeTaroT yMEHHUs, MOMOTalolie UM YBEPEHHO MPUMEHSThH
CBOM 3HAHUS HE TOJILKO B MaTE€MaTUKE, HO U B CMEXHBIX MpeaMeTax, Mpexie
Bcero (usuke u nHPOpMaTUKE, a TAKKE MOJIb30BATHCS MOJTYYEHHBIMHU 3HAHUSIMU
MIPU PEIICHUU MPAKTHYECKUX 3a]1a4.

CornacHo ywyeOHOMY IulaHy B 7-9 kiaccax u3yyaercs YriryOnEHHBIN
yueOHbIil Kypc «l'eoMeTpusi», KOTOPBIM BKIIOYAET CIEIYIOME OCHOBHBIC
pas3zeibl COJEp/KAHUSL: «Hauvana TEOMETPUMNY, «TpeyronpHuKm»,
«OKpY>KHOCTBY, «HeThIpEXYTOILHUKNY, «ITomoOuey, «IneMeHTbI
TpuroHoMerpumn», «llmomanm», a takxke «Meron koopauHar», «BekTopbD»,
«IIpeobpazoBanus IIJIOCKOCTH.



Ha usyuenue yueOHoro xypca «l'eomerpusi» orBoautcs 306 dacos: B 7
kiacce — 102 gaca (3 yaca B Hejeno), B 8 kiacce — 102 gaca (3 yaca B HeZleli0),
B 9 KJ1acce — 102 gaca (3 gaca B HEJICITIO).



COILEPKAHUE OBYYEHMUSA
7 KIIACC

HavaJjia reomerpun

Hctopuss BO3HUKHOBEHHSI M Pa3BUTHSI reoMeTpuu. HaudanbHble MOHATHS
reomeTpun. Touka, mpsimMasi, OTpe3ok, Jyd. [loHsitue 00 akcuome, Teopeme,
JIOKa3aTEIbCTBE, ONPEACTICHUN.

B3anmHoe pacnosioxkeHne Toyek Ha npsMou. M3MepeHune IUIMHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOUYKAMMU.

ITonymnockocte ¥ yros. Bunabl yrinos. M3mepenue Benu4YuH YIJIOB.
Beprukaneuele u cmexHble yriabel. [lapamiensHble W NEpPIEHAUKYISPHBIC
npsiMble. PaccTosHre OT TOYKH 10 IpsiMOM. buccekrpuca yria.

Jlomanas. Buael nomansix. [Inuna nomanoi. Muoroyrosnsauku. [lepumerp
MHOT'OYroJibHUKA. [[OHSATHE O BBIMYKIIBIX ¥ HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe NpeACTaBIEHUS O paBEHCTBE (GUIYp, HUX PacHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmme noctpoeHus. MHCTpYMEHTHI ISl U3MEPEHUN U IOCTPOCHUN.

TpeyroabHuku

Buael TpeyroapHUKOB: OCTPOYTOJIbHBIE, TIPSIMOYTOJIBHBIE, TYIIOYTOJIBHEIE,
paBHOOEJIpEHHbIE, PaBHOCTOPOHHHE. MeauaHa, OUCCEKTpUca U BBICOTA
TPEYTOJIbHUKA.

PaBencTtBo TpeyronbHukoB. IlepBpli M BTOPOM IIPU3HAKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYTrOJIbHUKM U HMX CBoMcTBa. llpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Mpru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHomEHNs MEXAY CTOPOHAMHU M YIjaMu TpeyroJibHuKa. HepaBeHCTBO
TpEYToJbHUKA. HepaBeHCTBO O IIIMHE TOMaHOM.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHMMETpPHUHU.
[IprMepbl CUMMETPUH B OKPYKAIOILLIEM MHUPE.

IHapasuiensHbie npsavMbie. CyMMa yrijioB MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSIMBIX, NCTOPUYECKUE CBEIAEHUS O NOcTysare EBkinuaa
u 0 ponu JIoGaueBCKOTO B OTKPHITUHM HEEBKINIOBOW reomerpuu. CBoOMCTBa U
NPU3HAKKA MapajuleNbHbIX NpsAMbIX. CymMma YrjaoB TpeyrojabHuUKa. BHeliHwue
yIiibl TpeyrojibHuKa. CyMma BHYTPEHHUX YIVIOB MHOTOYTOJbHHMKAa M CyMMa
BHEIIHUX YIJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyrosabHbIe TPEyroJbHUKH



[Ipu3Haku paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJLHUKOB. [lepnenaukymsp u
HakjIoHHasi. CBOMCTBO MEJIMAHbI IPSIMOYTOJIBLHOIO TPEYTOJIbHUKA, TPOBEIEHHON
K runotenyse. [IpaMoyToiabHbIi TPEYronbHUK ¢ YyrioM B 30°.

Oxpy:xHOCTH

[ToHATHS OKPYKHOCTH M Kpyra. DJEMEHTBl OKPYKHOCTH U Kpyra: LEHTP,
paauyc, quaMeTp, XopJa, UX CBOWCTBa. B3anMHOE pacnoyioKeHHE OKPYKHOCTH
u npsimMoi. KacarenbHast u cexkymas K OKpy’HOCTU. OKpyKHOCTb, BIIMCAHHAS B
yrod. [IpocTeiiiime nocTpoeHus ¢ MOMOIIbIO UPKYJIS U TUHEHKU.

I'eomeTpuueckue MecTa TO4EK

[TonsTe 0 reoMeTpuuecKoM MecTe Touek. [Ipumepsl reomMeTpudecKux
MECT TOYEK Ha IJIOCKOCTH. buccekTpuca yriia u cepeMHHBIN MEePIEHANKYISAP K
OTPE3KYy KakK TeOMeTphueckue Mecta ToueK. OmnucaHHas OKPYKHOCTb
TPEYTrOJbHUKA, €€ LEeHTP. MeToa TeOMETPUYECKUX MECT TOUYEK IMPU PELICHUU
r€OMETPUYECKHX 3a/1a4.

IHocTpoenus ¢ TOMOIIbIO HUPKYJIA M JIHHEHKH

Ucropuueckue ceepenns. OO0OCHOBaHUS MPOCTEHIITNX MOCTPOSHUM, ITaITbI
3a/1a4M Ha OCTPOEHUS, PELICHHE 3a7]a4 Ha IOCTPOCHUE LIUPKYJIEM U JINHEHKOU.

8 KJIACC

YeThIpEXyroabHUKH

[Tapannenorpamm, ero mpu3Haku U cBoiicTBa. [IpsmoyroiabHuk, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpanenus. PaBHoOenpeHHas Tpameuus, eé
cBoKcTBa M pu3HaKku. [IpsamoyronbHas Tpaneuns. CpeaHss JTUHUS TPAIECLUH.

Cpennsist TMHUS TPEyTroJabHUKA. MeTo yABOCHUS MEINAHBI TPEYTOJIbHUKA.
Teopema o nepeceueHun MEAUAH TPEYTrOJIbHUKA.

Teopema @aneca, TeopeMa O NPOHNOPLMOHAIBHBIX OTpe3Kax. Teopema
BapunpoHa 1151 IpOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

LlenTpanbHO-CUMMETPUYHBIE (GUTYPBI.

ITonoOue

[Tonobue TtpeyroabHukoB, Kodhduiment noaodus. I[lpuzHaku nomodus
TpeyrojabHUKOB. llpuMeHeHue mnomoOus MpU pPELICHUH TEOMETPUUYECKUX MU
NPAKTUYECKUX 3a/1a4.

IHnomaanb

[Tonsitue o muomaau. CBoMCTBa IUIOMAAEH TE€OMETPUUYECKUX (UTYP.
[IpocTeiiue Gpopmysbl AJ1s1 TJIOMIAIA TPEYTOJIbHUKA, MapajijieorpaMma, poMoa
u Tpameuuu. Ilmomagm nogoOHBIX  ¢uryp. OTHOIIEHHE TMIIOIIAJICH
TPEYTOJIBHUKOB.



Teopema ITugaropa

Teopema I[Iudaropa. Ilpumenenue teopemsl Iludaropa mnpu penreHun
NPAaKTUYECKUX 33/1a4.

DJieMeHThbI TPUTOHOMETPHH

CuHyC, KOCMHYC, TAaHT€HC M KOTAHI€HC OCTPOTO yTIJia MPSMOYIOJIBHOTO
TpeyroiapHuKka. Tpuronomerpuueckue Qynkuuu yrimoB B 30°, 45° u 60°.
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl M 4eTbIPEXYT0JIbHUKH, CBSI3aHHbIE ¢ OKPY/KHOCTHIO

BrniucanHble U LEHTPAJIbHBIE YIJIBI, YTOJ MEXIY KacaTeIbHOW U XOPIOU.
VYribl Mexay XopJaMu U CEeKyIIMMH. BrnucaHHbIE M ONMUCAaHHBIE OKPY>KHOCTH
TPEYTOJIbHUKA M 4YEeTBIPEXYTroJbHUKU. CBOMCTBA M NPU3HAKH BIMCAHHOIO
YEeTBIPEXYTOJIbHAKA. B3auMHOe pacnosiokeHue IBYyX OKpykHocTeil. Kacanwue
OKpy>XHOCTeH. OOIIHE KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Penienue TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreHc yrioB ot 0° ngo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXAEeCcTBO.  Dopmynbl  mpuBelacHus.  PelmeHue
TPEyroJbHUKOB. TeopemMa KOCHMHYCOB M Te€OpeMa CHHYCOB. PeleHue
MPaKTUYECKUX 3a/]ad C HCIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI
CUHYCOB. PellieHne 3a1a4 reOMeTpUIECKON ONTHKH.

Tpuronomerpuueckue  Gopmysibl g IUIOMIAAM  TPEYTOJbHUKA,
napasiesnorpamma, pomb6a, tpaneuun. ®opmyna ['epona. @opmyna miomaau
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroJibHUKOB

Xopapl W TMOAOOHBIE TPEYrOJBHUKM B OKPY)XHOCTU. Teopema o
MIPOU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajpaTe KacaTeiabHOU. [[puMeHeHune npu peneHn reOMEeTPUIECKUX
3anad. Teopemsbl UeBbl 1 Menenas. [lonatue o romoreTuu.

Mertoa koopauHaT

VYpaBHeHre mpsAMON Ha IIOCKOCTH. YTJIOBOU KOYDPHUITUEHT U CBOOOIHBIN
YJieH, UX TeOMeTpUuYecKuil cmbicil. [lapamnenbHOCTh M MEPHNEHIUKYISIPHOCTD
MpSMBIX (depe3 yriioBod Kod(hUIIHEHT).

YpaBHeHUE OKpPY>XHOCTH. HaxoxaeHue mnepeceyeHuil OKpPYKHOCTEH U
npsIMBIX B KoopAauHaTax. dopmya paccTOSHUSI OT TOYKU A0 mpsiMoi. [lnomans
napajjiesiorpaMma B KOOpPJHWHATax, MOHATHE 00 OPUEHTUPOBAHHOW IUIOLIAIH.



IIpumenenne MeToaa KOOpPJIMHAT B IIPaKTUKO-OPUEHTHUPOBAHHBIX
r€OMETPUYECKHX 3a/1a49aX.

BekTopsl

Bekropel Ha miockocTu. CloKeHUE W BBIYMTAHHE BEKTOPOB — IIpaBUIIA
TPEyTrOJbHUKA M IMapajulesiorpaMMa. YMHOXEHUE BEKTOpa Ha  YHCIIO.
Koopaunatel Bexktopa. Cii0)Ke€HHE U BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA
Ha YKCII0 B KoopauHaTax. [I[puMeHneHre BeKTOpoB B (hu3uKe, EHTP Macc.

[Tonatue o Oa3uce (Ha 1IOCKOCTH). PaznokeHuss BEKTOpPOB 1o Oaszucy.
CkansipHOE MPOU3BEACHUE BEKTOPOB, TEOMETPUUYECKHUIM CMBICT U BBIPAKEHUE B
JEKApTOBBIX KoOpAuHaTaxX. JMCTpUOYTHBHOCTh CKAJISAPHOTO MPOU3BEIACHHUS.
CkansspHoe TIpOM3BENEHME M NpoeuupoBaHue. lIpuMeHeHHe CKaIApHOIO
IIPOU3BENCHUSA BEKTOPOB JUId HAaxOXKACHUA JUIMH MW yIUoB. Pemenue
F€OMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIAPHOIO IIPOU3BEACHHUS.

JVINHA OKPYKHOCTH H IUIOIAAbL Kpyra

IIpaBunpHBIE MHOTOYIOJIBHUKHM. JlnmmHa OKpyxkHOCTH. I'pagycHas u
paauaHHas Mepa yria, BBIUHCICHHE JUIMH IyT OKpy:kHOcTeH. Ilmomans kpyra,
cekropa, cermeHTa. lcrtopuueckue cBeaeHuss 00 U3MEPEHUM JUIMHBI
OKPY’KHOCTH U IUIOLIAJU KpyTa.

JIBUMKEeHUS MIIOCKOCTH

enTpanpHas  cumMerpus.  LleHTpanbHO-CUMMETpHUYHBIE  (DUTYPBIL
IToBopor. OceBas cumMmerpusi. DPuUrypel, CHMMETPUYHBIE OTHOCUTEIBHO
HEKOTOpOU ocH. [lapannenpHblii mepeHoc.

[lonsiTue nBUXkeHUs U ero cBoiicTBa. PaBenctBo ¢uryp. IlposiBienus
CUMMETPUM B TPHUPOJE, JKUBONMUCHU, CKYJBNTYype, apxuTekrype. Kommosuumn
IBWKEHUH (mpocrteiiiue npuMepsl). [I[puMeHeHrne B TeOMETPUYECKUX 3a/iayax.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTATBI OCBOCHHUSI MPOrpaMMbl 10 MaTEMAaTHKE
XapaKTepU3yTCs B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHMSI:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSMIEMY POCCHUCKON
MaTeMaTUKH, LEHHOCTHBIM OTHOIICHHUEM K JOCTHKEHHUSIM POCCHICKHX
MAaTEMATUKOB U POCCHICKON MAaTEMaTHYECKOW IIKOJbI, K UCIIOIb30BAHUIO 3TUX
JTOCTUKEHUN B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rPa’kIaHCKOTr0 ¥ JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEN Tpak/laHWHA U pealu3aiiu
€ro mpaB, MPEACTABICHHUEM O MAaTEMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS
pa3IMUHBIX  CTPYKTYp, SBICHHUM, TpOLEAyp TPaKIAaHCKOro  OOIIecTBa
(HammpuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO ATUYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUW HayKH,
OCO3HAHHEM BaXXHOCTU MOPAJIbHO-ITUYECKUX MPUHIHUIOB B JEATEIBHOCTH
YYEHOI0;

3) TPY10BOT0 BOCIIUTAHUS:

YCTAHOBKON Ha AaKTMBHOE Y4YacTHE€ B PELICHUHM NPAKTUYECKUX 3a/1ad
MaTeMaTU4YEeCKOW HaNpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUH BCEW JKU3HU ISl YCHEMIHOW MpodhecCHOHANTbHON
NEATEeIbHOCTU M PAa3BUTHEM HEOOXOJMUMBIX YMEHUM, OCO3ZHAHHBIM BBHIOOPOM H
MOCTPOCHUEM HWHJMBUIYATBHON TpPACKTOPUU OOpa30BaHUSI M KU3HEHHBIX
MJIAHOB C YYETOM JTUYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3CTeTHYECKOr0 BOCIIMTAHUS

CIIOCOOHOCTBIO K OMOIMOHALHOMY M OACTETHYECKOMY BOCHPHSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajJay, PEIICHUM, pacCyXJICHUN, YMEHHUIO BUIETh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEeH HAYYHOI'0 TIO3HAHUSI:

OpUEHTAaIMe B JIEATCIIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPUPO/IBI
U 00I11ecTBa, MOHUMAaHUEM MAaTeMaTHYECKOW HAyKH Kak cQepbl 4eI0BEYECKOM
NEATEIIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH JJI1 Pa3BUTUS LWBWIN3ALINH,
OBJAJCHUEM SI3BIKOM MaTEMaTHUKM M MaTEeMaTUYeCKOM KyJbTYypoill —Kak



CPEICTBOM IIO3HAHHWS MHUpPa, OBJIAJEHUEM HaBbIKAMHU HCCIEI0BATEIbCKON
JESTENIbHOCTH;

6) ¢puznyeckoro BocnuTanus, GopMUPOBAHNUN KYJIbTYPHI 310POBbS H
3MOLMOHAJIBLHOI0 0JIArONMOJIyYHs:

TOTOBHOCTBIO MPUMEHATh MAaTEMATHYECKHE 3HAHUS B MHTEpPECaX CBOETrO
3I0pOBbs, ~BEAEHHUS 30pOBOrO0 o0pa3a JKW3HM (310pOBOE  IHTAHHE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUA W OTAbIXa, peryjsipHas (Qusnueckas
aKTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBblKa pe(IEKCUU, NMPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eoBeKa;

7) IKOJIOTMYEeCKOT0 BOCTIHTAHHUS:

OpUEHTalMell Ha TMPUMEHEHHWE MATEeMATHYECKUX 3HAaHUU M1 pelIeHUs
3aJ1a4 B 00JIaCTU COXPAHHOCTU OKPY>KaIOLIEH Cpelibl, NIaHUPOBAaHUS MOCTYIIKOB
Y OLIEHKU UX BO3MOXKHBIX MOCIIECTBUN JUIsI OKPYXKAIOLIEH Cpelibl, OCOZHAHHEM
rJ1I00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX pPEeLICHUS;

8) aganTanuu K M3MEeHAIOIHMCS YCJIOBUSM COIUATBLHOM ¥ MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO NEATEIBbHOCTb, B TOM
qlyclie yYMEHHME YUMUTbCA Yy JApPYrux Jiojed, npuoOperatb B COBMECTHOM
JEeSATEIbHOCTH HOBBIE 3HAHNU S, HABBIKM U KOMIETEHIIMHU U3 ONbITA APYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUHU, (HOPMYIUPOBATH
WU, TOHATUS, THMNOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM YHUCJE paHee
HEU3BECTHBIX,  OCO3HaBaTh  JAe(PUUUTBI ~ COOCTBEHHBIX  3HAHUH WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBAaTh CTPECCOBYKD CHUTYalMIO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BbBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble peUIeHHs] U AeUCTBUS, (OPMYIUpPOBAaTH U OIIEHUBATh PUCKH U
MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuUs MpOrpaMMbl IO MaTEMaTHKE HA YPOBHE OCHOBHOIO
oOmero  oOpa3oBaHuss y  oOywatomerocs  OyayT  cOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, XapaKTepU3yIOIIHECs OBIIaJICHHEM
YHUBEPCAJIbHBIMU  TIO3HABaTeNbHBIMM  JCHCTBHUSIMHM,  YHHMBEpCAIbHBIMU
KOMMYHHMKAaTUBHBIMUA JIEUCTBUSAMHU U  YHUBEPCAJIBHBIMH  PETYJIATUBHBIMU
NENCTBUSIMH.



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbI€e J1eiiCTBUSA
ba3oBble Jiornuyeckue AeMCTBHUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATUN, OTHOIICHUM MEXIy TOHATUAMH, (POpMyIUpOBaTh
OTIpEICIICHUS MTOHSTHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
Knaccuukanuu, OCHOBaHUS JUIsi OOOOIIEHWS W CpPaBHCHHS, KPUTEPHH
MIPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJHUpPOBaTH M  MPEOOPa3OBBIBATh  CYXKJICHUS:
YTBEPJUTEIbHBIC U OTPUIATEIbHbIC, CIMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBIISITh MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H "

MPOTUBOPEUHs B paKkTax, TaHHBIX, HAOIIOJICHUSIX U YTBEPKACHUSAX, MIPEJIaraTh
KPUTEPUHU JJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTHUBOPEUHIA;

JeNlaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUEHHI 110 aHAJIOTUH;

pazouparh JA0Ka3aTebCTBA MAaTEMATUUECKUX YTBEPKACHUN (MIPSMbIE U OT
MPOTUBHOI0), TMPOBOJUTH CAMOCTOSITEILHO JOKAa3aTelbCTBA MaTEMaTUYECKUX
(dakTOB, BHICTpAaUBaTh apryMEHTAIMIO, TIPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI,
IPUMEHSITh METOJI MAaTeMaTHYeCKOW HWHIYKIIMH, OOOCHOBBIBAaTH COOCTBEHHBIC
pacCyKIeHuUs;

BBIOMpPATh CcHoco0 pemieHus y4eOHOM 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUsS, BBHIOUpATh HaumOoJiee TOAXOAAIMH ¢  Yyu€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle HcciiegoBaTeIbLCKHE IeHCTBHS.

HCIIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEILCKUN MHCTPYMEHT TO3HAHMUS,
(GopMyaMpoBaTh  BONPOCHL,  (DUKCUPYIOIIKME MPOTHBOpPEUYHE, MPOOIJieMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh UCKOMOE U JIaHHOE, (JOPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHUE;

MPOBOAUTH IO CAMOCTOATENIIBHO COCTABICHHOMY IUJIaHY HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YecKoro OO0BeKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSTENFHO (HOPMYIUPOBATH O0OOIIEHUS M BBIBOJBI TIO pe3yJbTaTaM
MPOBEAEHHOTO  HAONIOACHUS, MCCIICIOBaHUSA, OSKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3YyIhTAaTOB, BHIBOJIOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIMK, TaHHBIX,

HEOOXOINMBIX IS pelieHus 3a1a4u;



BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
nH()OPMAITHIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABIICHHUS,

BBIOMpaTh (opMy TIpeAcTaBiieHUs HWHGOPMAlUM M WLIIOCTPUPOBATH
pemiaeMple  3aJlaud  CXE€MaMH, JudarpaMMaMH, HWHOW TpaduKoM H UX
KOMOWHAITASIMU,

OIICHUBATh HAJEKHOCTh HHPOPMAIMH TI0 KPUTEPUSIM, MPEIOKEHHBIM UITH
c(hOpMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHukaTHBHBIC YHUBEpPCAJbHbIE YueOHbIE AeiiCTBUS:

BOCIPUHUMATh U (POPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUHU C YCIOBUSMU
U LEeIsIMH OOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B
YCTHBIX ¥ MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YIbTAT;

B XOJIe 00CYXIAEHUS 3a/1aBaTh BOIPOCHI M0 CYLIECTBY 0OCYX AAEMOU TEMBI,
npoOJeMBbl, pemiaeMoil 3aJauM, BBICKA3bIBaTh WJIEW, HALEJICHHBIE HA IOUCK
pELIeHMs], COMOCTABIATh CBOM CYXJIECHHS C CYXICHHSAMHU JIPYIMX Y4YaCTHHUKOB
auanora, oOHapyXKMBaTh pa3jIUuue U CXOJACTBO HO3MIMM, B KOPPEKTHOHN Qopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEACTABISATh  pe3yJbTaThl  pEelIeHUs  3aJayd,  SKCIEPUMEHTA,
UCCJIEI0BaHMsI, MTPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (POpMAT BBICTYILUICHUS C
y4E€TOM 3a/1a4y IPEe3EHTAMU U OCOOEHHOCTEN ayAUTOPUH;

MNOHUMATh U UCIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHON U MHANBUAYATbHON
paboThl MpH peuieHHH Y4YeOHbIX MaTeMaTHYeCKHX 3aJad, MpPUHUMATh LEJb
COBMECTHOM JESATEeNIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI,
pacnpenensiaTh BUAbl padO0T, JOTOBApUBATHCS, OOCYKATh MPOIECC U PE3YIbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B TPyNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOJHATH CBOK 4YacTb pabOThl H
KOOPIMHHUPOBATh CBOW JEHCTBUSA C JIPYTMMH YJI€HAMU KOMaH]Ibl, OLICHUBATh
KauecTBO pe3yjbTaTa M KayecTBO CBOEr0 BKJaJa B OOUIMI pe3ynbTaT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbBIE YHHBEpPCAJIbHbIE YUeOHbIE AeHCTBUA
Camoopranm3amnus:
BBISIBIIATH MPOOJIEMBI /I PEIICHUS B KU3HEHHBIX M YUYCOHBIX CUTYaIIHsIX,
OpPHUCHTHPOBAThCA B PA3IMYHBIX  MMOAXOJaX  TPHUHATHS  PEIICHUN
(MHIUBHIYATIBHOE, TPYIIORBOE);



CaMOCTOSATENIbHO COCTaBIIATH IUIAH, AJITOPUTM PEUIEHUsS 3aJadyd (WU €ro
4acTh), BBIOMPATH CIOCOO pEIIEHHsS C YYETOM HMEIOIIMXCA PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUaHTHI
pelieHuit ¢ y4éTomM HOBOM MH(OpMAIIHIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII MHTEJJIEKT:

BJIQJETh CIIOCOOAMM  CaMOIPOBEPKH, CaMOKOHTPOJS Mpouecca H
pe3yJibTaTa petieHusl MaTeMaTHYeCKON 3aJaui, CAMOMOTHUBAIIUHU U peIICKCUH;

OpPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHHUU
3aJla4d, BHOCHUTh KOPPEKTHBbI B JEATEIBHOCTH HA OCHOBE  HOBBIX
00CTOSTENBCTB, HAWIEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEN;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH MOCTABIECHHOMN LIEJIA U
YCIOBHSIM, OOBSCHATh IPUYUHBI JOCTHKEHHUS WM HEJOCTHXKEHHS LEIH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BbIpaXKaTh SMOILMM MPHU M3YYEHUH MaTEeMaTHUYECKUX OOBEKTOB U (haKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PEIICHHS 3a4a4H.

HPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenuss B 7 KkJjacce OOydYarOIUCS TOIYYUT CIETYIONTUE
IpPEAMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh u3y4YeHHBIE TE€OMETpHUYECKHE (UTYpBI, OMPENENITh UX
B3aMMHOE PAaCMOJIOKEHHE, U300pakaTh T€OMETPUUYECKUE (UTYPBI, BBIIOJHATH
YEPTEKHU M0 YCIOBUIO 3a4aud. V3MepsTh JTMHEWHBIE W YIJIOBBIE BEIWYHUHBI.
Pemrats 3a1aun Ha BBIYMCIIEHUE JIJTUH OTPE3KOB U BEJTUYMH YTJIOB.

JlenaTh IPUKHUIKY U OLEHKY JIMHEWHBIX U YTJIOBBIX BEJMYHH MPEIMETOB B
peanbHOM KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuuarh pasmepsl ATHX
O0OBEKTOB MO HNOPSAAKY BEIUYUHBI.

CTpouTh YEpTEKN K TEOMETPUYECKHUM 3a1a4aM.

ITonp30BaThCAd TNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOIb30BaTh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB TP PEUICHUU 3a]1ay.

[IpoBoauTH JIOTUYECKHUE paccyKIaeHus c VCIIOJIb30BAHUEM
FEOMETPUYECKUX TEOPEM.

[Tonp30BaThCAd NMpHU3HAKAMU PABEHCTBA INMPAMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM  MEAMaHbl, IMPOBECAEHHOM K TUNOTEHY3€ MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUN F€OMETPUUYECKHX 3a]ad.

OnpenensiTe NapauieIbHOCTh MOPSIMBIX € TMOMOINIBIO YIJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMH ceKyIas. OnpeaensaTh NapauiebHOCTh NPSIMBIX C TOMOUIIbIO
PAaBEHCTBA PACCTOSAHUKA OT TOYEK OJHOW NPAMOM 10 TOYEK APYTOW IPAMOM.



Pemiats 3a1aun Ha kieT4aToit Oymare.

[IpoBOUTH BBIUMCICHHUS W HAXOAUTH YUCIOBBIE U OyKBEHHbIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3a7a4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpPa30BaHHBIX IPHU
MEPECEYEHNH JIBYX MapajuieNbHBIX NPSIMBIX CeKyuled. Pemare npakthueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnaners nonsaruem reomerpuueckoro mecta touek (I'MT). Onpenensite
OWCCeKTpUCY yIJIa W CEpPeAWHHBIA TMEPHEHAUKYISIp K OTPE3Ky Kak
reoMeTpudyeckrue Mecrta To4deK. I[loJb30BaThCsl TMOHATHEM TI€OMETPUYECKOTO
Mecta Touek (I'MT) npu 1oka3aTenbCTBE F€OMETPUUYECKUX YTBEPKACHUN U MPU
pelIeHnH 3a1a4.

DopMyIMpPOBATH ONPEACIICHUS OKPYKHOCTH M KPYra, XOpJbl U AHAMETpa
OKPYXHOCTH, YBEPEHHO BJIAJETh WX CBOHCTBaMH. YMETh JOKAa3bIBaTh W
NPUMEHSTh 3T CBOMCTBA IIPU PEILICHUU 3a]1a4.

Brnaners nmoHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ 1eHTp. Jloka3piBaTh M HCMOJB30BaTh (akKThl O TOM, YTO
OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCSl B OJTHOM TOUKE, U O TOM, YTO
CEepEIUHHBIE MEPNEHAUKYISAPhl K CTOPOHAM TPEYTOJbHUKA IEPECEKAIOTCS B
OJTHOM TOYKE.

Brnagers noHsiTHEM KacaTeNbHOM K OKPYXKHOCTH, ITOJIB30BaThCS TEOPEMOMN
0 TEPHNEHAUKYJSIPHOCTH KacaTeJIbHOM M paauyca, MPOBEAEHHOTO K TOYKE
KacaHus. Jloka3pIBaTh pABEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH,
MPOBEAEHHBIX U3 OJHON TOYKHU, U MPUMEHSTH 3TO B PEUIEHUU F€OMETPUUYECKUX
3a/1ad4.

Jloka3piBaTh W MPUMEHSTh MPOCTEHIINE T€OMETPUUECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHUE MMOCTPOCHUS C MOMOIIBIO HUPKYJIS
Y JINHEUKU.

K xonmy oOyuenuss B 8 KkJjacce 0OydarOUMHCA TOJYYHUT CIICAYIOIIHE
peAMETHBIE PE3YJIbTaThI:

Pacmno3naBaTh OCHOBHBIE BHUJIBI UYETHIPEXYTOJIHHUKOB, HX DJIEMEHTHI,
MOJIb30BATHCS UX CBOWCTBAMH IMPH PEIICHUN TeOMETPUUECKHUX 3a7a4. Paznuyarh
NpU3HAKU W CBOWMCTBAa TapajuiesiorpamMma, pomba U NPSIMOYroJIbHUKA,
JIOKa3bIBATh UX U YBEPEHHO MIPUMEHSIThH IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

Ucnonb30BaTh CBOHCTBA TOYKH TIEPECEUEHHUS] MEIHAH TPEYTOJbHUKA
(uenTpa Macc) B peleHuu 3aja4.



Brnagete mnoOHATHEM cpeoHEH JIMHMM TPEYroJIbHUKAa W TpaIleluH,
MIPUMEHATh MX CBOWCTBA MPH PEIIEHWU N'€OMETPHUYECKHUX 3ahad. Vcnoap30BaTh
Teopemy Dajneca U TEOpEMy O MPONOPUUOHAIBHBIX OTPE3KaX, MPUMEHATHh UX
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4.

Pacrio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl U HCIOIB30BATh HX
CBOMCTBA TP PELICHUU 3a]a4.

Brnagets moHATHSMH MOJ00USI TPEYTrOJbHUKOB, KO3 duirenta mogodus,
COOTBETCTBEHHBIX 3JIEMEHTOB M01I00HBIX TPEYTOJIbHUKOB. NmeTn
npeACTaBieHHe O MpeoOpa3oBaHUK TMOJO0MS W O TOAOOHBIX (uUrypax.
[Tonb3oBaThcs  MpU3HAKaAaMU  MOJMOOMS  TPEYTrOJIbHUKOB TPU  PEHICHUU
reoMeTpuyeckux  3agad.  Jloka3piBaTb M NPUMEHATh  OTHOILIECHHS
MPONOPIMOHAIBHOCTH B MPSIMOYTOJIbHBIX TPEYroibHUKax. [IpuMeHaTs nomgodue
B [IPAKTUYECKUX 3a/1a4ax.

BeiBoguTh ¥ ucnosib3oBaTh mpocTeiime GOpMyJbl IS TUIOLIAAH
TPEyrojibHUKa, TMapaieiorpamMma, pomba U Tpanenuu.  BbIYUCIATH
(pa3nuuHbIMU ciOCOOaMM) TJIOLIAAL TPEYTOJbHUKA U TJIOIAAN MHOTOYTOJIbHBIX
¢uryp (monp3ysachb, A€ HEOOXOIUMO, KaJIbKyJISTOPOM). 3HATh OTHOLIEHUE
Iomaae mogoOHbIX (PUTYp U NPUMEHATH MPHU pelleHuH 3aaad. [IpumeHsaTsh
MOJIyYEHHbIE YMEHUS B IPAKTUUECKUX 3a]1auax.

[Tonp3oBatbes Teopemoit Iludaropa nns perieHuss reoMETPUUECKHX H
npakTuyeckux 3agady. CTpoOUTh MaTeMaTHUYECKyH0 MOJEIb B MPAKTHYECKUX
3a/layax, CaMOCTOATEIBHO JeNaTh YepTEX W HAXOAUTh COOTBETCTBYIOIIME
JUTHHBI.

Brnaners MNOHSATMEM BIMCAHHOTO W IEHTPAIBHOTO YIJa, yrila MEXIy
KAacaTeJIbHOM U XOPJIOW, ONIMCAHHON U BIIMCAHHOM OKPY>KHOCTH TPEYTOJIbHUKA U
YEeThIPEXYTOJIbHUKA, TPUMEHSITh UX CBOMCTBA MPU PEIICHUH 3a]1a4.

[IpuMeHsTh MOJSyYeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUUYECKUE
MOJEIN [JJi 3aJad pEaJbHOM KWU3HU M MPOBOAUTH COOTBETCTBYIOIIHE
BBIYKCIICHUS C TPUMEHEHHEM T0J00MS W TPUTOHOMETpUH (IOJIB3YSICh, TIIE
HEO0OXO0JIMMO, KAJIBKYJISITOPOM).

K xonmy oOydenus B 9 kuacce oOyyarommiics MOMYYUT CIEAYIOLINE
peIMETHbIE PE3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX yTJIOB, YMETh HaXOAWUTH C
UX TIOMOHIIbIO  pa3IMYHBIE DJJIEMEHTHl MPSMOYTOJBHOTO  TPEYTOJIbHUKA
(«pelieHre TPSIMOYTOJBHBIX TPEYrOJAbHUKOBY). Haxomute (C MOMOIIBIO
KaNpKyJIsTOpa) JAAUHBL M yIOBl  JAJg  HE  TaONWYHBIX  3HAYCHUH.



[Tonp30BaThCA bopmynamu IIPUBEICHUSA 151 OCHOBHBIM
TPUTOHOMETPUYECKAM TOXKAECTBOM JUISI HAXOXKIECHUS COOTHOLIEHUW MEXKIY
TPUTOHOMETPUUECKUMH BETUUYNHAMH.

JIoka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, PUMEHSATh UX IS
HaXO0XKJICHUS Pa3JIMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA («pemieHue
TPEYTrOJIbHUKOBY»), TMpPU PEIIEHWH TeOMETPUYECKUX 3anad. lIpumeHsTh
ITOJIyYEHHBIC 3HAHUS [IPY PELICHNUN NTPAKTUYECKUX 3a7a4.

[IprMeHATh TPUTOHOMETPUIO B 33JadyaX Ha HAaxXO0XICHUE IUIOLIAIH,
BBIBOJWTh UM BIIAJIETh TPUTOHOMETPUUECKUMHU (popMylaMu i  TUIOMIAAU
TPEYroJibHUKA, TMapajuieliorpaMma, pomM0Oa, Tpaneluu, BHIBOJAUTh U MPUMEHATh
dopmyny ['epona u popmyy Uil IIIOMIAAN BBITYKJIOTO YETHIPEXYTONbHHUKA.

NmeTp mnpencraBieHME O TOMOTETHHM, IIPUMEHATH B IPAKTUYECKHUX
CUTYaIUsIX.

Hcnonp3oBate Teopembl YeBbl 1 MeHenast Ipy peLICHUH 3a1a4.

Hcnonb30BaTh TEOpEMbl O BIHCAHHBIX YIJaX, yrjiax MEXAYy XOpAamu
(cexymmmHu) W yrie MexAy KacaTedbHOM W XOpAOM MNpU pPELICHUU
reOMETPUYECKUX 3aaad. /[oka3plBaTh W NMPUMEHATH TEOPEMBI O MPOU3BEICHUU
OTPE3KOB XOPJ, O IPOU3BEACHUN OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeJIbHOMU.

Brnaners moHsATHEM KOOpIAMHAT HAa IUIOCKOCTH, paboTaTh C ypaBHEHHEM
NpsMOl Ha IUIOCKOCTH. BrajeTh MOHATUSMU YIJIOBOTO KO3 (UUHUEHTA H
CBOOOJHOTO 4JI€Ha, MOHMMAaTh UX T'€OMETPUYECKUN CMBICT U CBS3b YIJIOBOTO
koddduirieHTa ¢ Bo3pacTaHWEM W YObIBAHHMEM JIMHEWHOW (PYHKIUU. YMETh
pemarb METOJOM KOOPAMHAT 3aJaud, CBSA3aHHBIE C MAPAUICIBHOCTBIO U
NEPIEHANKYJIAPHOCTBIO IIPSAMBIX, IIEPECCUECHUEM NPAMBIX, HAX0XKICHUEM TOYEK
[IEPECCUCHMUS.

BriBomuTh M BIAaneTh ypaBHEHHEM OKpPYKHOCTH. lcCmosib30BaTb METON
KOOPAMHAT JUISI HAXOXKIAEHUSI NIEPECEUCHUN OKPYKHOCTEM M MpAMBIX. Braners
dbopMyrIamMu pacCcTOSHUSA OT TOYKHU JI0 MPSMOM, TUIOMIAJM TMapajuiejorpaMma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHUEHTHPOBAaHHOM muiomianu. [lonb3oBaThes
METOJOM KOOpPAMHAT Ha IUIOCKOCTH, MNPHUMEHATh €ro Npu PEUICHUHU
FEOMETPUYECKUX M MPAKTUYECKUX 3adad. lIpuMeHATr MeTon KOoopAWHAT B
MPAKTUKO-OPHUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a]]a4ax.

Brnaners moHsiTueM BeKTOpa. YMETh CKJIaAbIBaTh U BBIYUTATh BEKTOPHI,
YMHOXkaTbh Ha YHCJIO, BJIAJIETh MPABWIAMHU TPEYTOJIbHUKA U MapajiieorpaMma.
Brnanerp  mpakTHYECKMMM ~— HMHTEPHPETALMSAMHM  BEKTOPOB.  YBEPEHHO
MOJIb30BaThCA KOOpAMHATAMU BEKTOpa. BrajeTe CilOKeHHEM U BbIYMTAaHUEM
BEKTOPOB, = yMHOXEHHEM  BEKTOpa  Ha  YHCIO B  KOOpPAMHATaXx.



NmeTts nipeacraBiienrie o 6a3uce (Ha TIIOCKOCTH). PackianbiBaTh BEKTOPBI
no Oasucy. PackmanpiBaTh BEKTOpPHl CHJI C TOMOIIBIO NPOCHUPOBAHUSA H
TPUTOHOMETPUUYECKUX COOTHOLIECHUH. I[IpUMEHATh TNOJNyYEeHHBIE 3HAaHUS B
OPOCTENIINX PU3NUECKUX 3aaUax.

Bragere MOHATHEM CKAJSIPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATH €rO
T€OMETPUYECKUA CMBICI W YBEPEHHO TII0JIb30BaThCSl €r0 BBIPAXKEHUEM B
JNEKApTOBBIX  KOOpAMHATaX.  3HAaTh  JUCTPUOYTUBHOCTH  CKaJsPHOIO
IPOU3BEACHUS N €ro CBA3b C IMPOCHUPOBAHUEM. I[IpHUMEHSATH CKAIAPHOE
POU3BEIACHUE BEKTOPOB JUIsl HAXOXKICHWS [JUIMH W yriaoB. Pemarts
F€OMETPUYECKHE  3aJadyd C  [OMOUIIbIO  CKAJIAPHOTO  MPOU3BEACHHUS.
Hcnonb30BaTh CKaldspHOE MPOU3BENCHHE BEKTOPOB B aIreOpanuecKux M
(puznyeckux 3aaayax.

BiiageTs NOHATHSMH PAaBUIBHOTO MHOTOYIOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH Y PaJUaHHON MEpBI yIia, BBIYUCIATH IUIONIAJb KpyTa
u ero yacred. [loaumare cmpicn uncna . [I[puMeHATs omy4YeHHbIE YMEHUS TIpU
pElIeHNH MPAKTUYECKHUX 3a7ay. 3HaThb UCTOPUUYECKUE CBEIACHUS 00 M3MEPEHHH
JUTMHBI OKPY>KHOCTH M IUIOIIAJH KpyTa.

HNmeTp mnpeacTaBieHUE O MPeOOpPa3OBAHUU IUIOCKOCTH, O JBUKCHHSIX.
HaxoauTh ocu, LEHTpbl CUMMETpUHM (UTryp, LEHTPbl MOBOPOTAa, HAXOIUThH
KOMITO3MIIMM MPOCTEHIINX MpeoOpa3oBaHuid. [I[puMeHsATh JBUKEHUS MIIOCKOCTH
MIPU PELIEHUU T€OMETPUUYECKUX 3a/1a4.

IIpuMeHATh NOJyYEHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMATHYECKHE
MOJAENM s 3a7ad pPEaJbHOM JKM3HM U IPOBOJHUTH COOTBETCTBYIOIIME
BBIUMCJICHHUSI C NPUMEHEHHEM IMO0J00Ms UM TPUTOHOMETPUYECKUX (PYHKIIHIMA
(ToJIB3YSICh, rae HEO00XO0IUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
No /it HaumeHoBaHue pa3aesioB U TeM Korrponsmmie | Tpariseckie (uudposrbie)
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTbI padoTbI pecypest
Hauana reomerpuu. [Ipocreitime
1 reoMeTpuyecKkue (pUrypsl U UX CBOICTBA. 28 1
N3mepenne reoMeTpuiecKux BETUYUH
2 TpeyronbHuKU 19 1
3 [MapannensHocts. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
4 [IpssMoyTonbHBIE TPEYTOIEHUKH
5) I'eomeTpuueckue HepaBEeHCTBA 1
OxkpyxHocTb. ['eoMeTpuyeckue mecra
6 to4ek. [TocTpoeHust ¢ MOMOIIIBIO ITUPKYJIS 18 1
Y JIMHEHKH
7 [ToBTOpEHwME, 0606meHI/ie, 10 1
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOI'PAMME




8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE

Ne 11/ HaumeHoBaHue pa3aesioB  TeM Korrrpomsrsre | Mparmseckie (uudposbie)

NMPOrpaMMbl Bcero o0pa3oBaTre/bHbIE

padoTbI padoTbI pecypest

YeThIpEXYTroIbHUKU 22

[Momobue 16

[Tnomans 16

Teopema [Tudaropa u Hadana 18 1

TPUTOHOMETPHUH

VTribl ¥ 4eTBIPEXYTOJILHUKH, CBSI3aHHBIE C 20 1

OKPYXHOCTBIO

HOBTOPGHI/IG, 000011IeHHE, CUCTEMATHU3AI U 10 1

3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KJIACC

KoauuyecTBo yacon DJIeKTPOHHbIE
Ne 11/ HaumeHoBaHue pa3aesioB U TeM Korrrpomsrsre | MpaTmseciie (uudposbie)
NPOrpaMMbl Bcero o0pa3zoBaTrejbHbIE
padoTbI padoTbI pecypest
1 Pemenue TpeyroabHUKOB 22 1
2 [Tomo6ue TpeyroIpHUKOB 12 1
3 Merona KoopauHaT 10 1
4 Bekropsl 20 1
5 JlivHa OKpY>KHOCTH U TUIOIIAIL Kpyra 16 1
6 JIBMOKCHUS TIJIOCKOCTH 10
. [ToBTOpEHuUE, 06o6meHIEe, 12 1
CUCTEeMAaTH3aIvsl 3HAHUH
OBIIEE KOJIMYECTBO HACOB I1O 102 5 0

[TPOI'PAMME







ITIOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Hara uudpoBbie
Nen/m | Tema ypoka Kontposbuble | IIpakTnueckue
Bcero U3y4YeHHs | 00pa3oBaTeJbHbIC
padoTbI padoTbI
pecypchbl
1 Hcropust BOSHUKHOBEHUSI M Pa3BUTHS 1
reOMETPUU
5 HauvanpHble IOHATUSA TEOMETPHUH. 1
Touka, npsAmasi, OTpE30K, 1y4
3 HavanpHple IOHATUSA TEOMETPHUH. 1
Touka, psAMast, OTPE30K, JIyd
[Tonsatue 06 akcuome, Teopeme,
4 JIOKa3aTeNIbCTBE, OIMPEACIICHUH, 1
CBOICTBE, TPU3HAKE
B3aumHoe pacnonoxeHue Touek Ha
5 npsimoii. I3mepenue JuIMHbI 0Tpe3Ka, 1
paccTosiHUE MEX]Ty TOUKaMU
B3aumHoOe pacnonoxeHue Touek Ha
6 npsiMoil. U3mepenue JIMHBI 0Tpe3Ka, 1
paccTosHUuE MEKIY TOUKaMH
B3aumHoOe pacnonoxeHue Touek Ha
7 npsiMoil. 3mepenue JIMHBI 0Tpe3Ka, 1
paccTosHUuE MEKIY TOUKaMH
8 [TomyTutockocTh U yroji. Bujbl yriios. 1




W3mepeHne BeTMYUH YIJI0B

[TomymiockocTs 1 yroi. Buasr yrios.

9
W3mepeHne BeIUYrH yIJIOB

10 ITonmynnockocTts 1 yroii. Buibl yrios.
W3mepenue BenuyuH yrioB
BeprtukanbHbie U CMEKHBIC YTIIBI.

11 [TapamiensHble U IIEPIIEHIUKYJIIPHBIE
psIMbIE
BeptukanbHbie U CMEKHBIC YTIIBI.

12 [lapanienbHble U NIEPIEHIUKYIISIPHBIE
psIMbIE
BeptukanbHbie U CMEKHBIC YTIIBI.

13 [lapanyienbHble U NepHEHIUKYIISIPHbIE
psiIMbIe
BeprtukanbHble U CMEXKHBIE YIIBI.

14 [lapanyenbHble U EpHEHIUKYIISIPHbIE
psiIMbIe
BeprukanbHble U CMEXKHBIE YIIBI.

15 [lapanienbHble ¥ NEPIEHIUKYISIPHBIE
psiMbIe

16 buccekTpuca yria

17 buccekrpuca yrina

18 buccekTpuca yria

19 Jlomanas. Bunapl noManbIx. JInuHa
JIOMaHOM

20 Jlomanas. Buybel momanbix. [nHa




JIOMaHOH

21

Muoroyronasauku. [lepumerp
MHoOroyrojsHuKa. [lonsarue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX

22

Mmuoroyronsauku. [lepumerp
MHOTroyrojpHukKa. [TIoHsaTue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAX

23

Mmuoroyronsauku. [lepumerp
MHoroyrojsHuka. [lonarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAX

24

Mmuoroyronsauku. [lepumerp
MHOTroyrojbHuKa. [TIoHsTHE O
BBIITYKJIBIX U HEBBIMTYKJIBIX
MHOT'OYTOJIbHUKAX

25

Mmuoroyronsauku. [lepumerp
MHOTroyrojbHuKa. [TIoHsTHE O
BBIITYKJIBIX U HEBBIMTYKJIBIX
MHOT'OYTOJIbHUKAX

26

HNHCcTpyMEHTBI 111 U3MEPEHUN U
[IOCTPOCHUHU

27

HNHCcTpyMEHTBI 111 U3MEPEHUN U
[IOCTPOCHUHU

28

KonTponbhas pabora no teme "Hauana
reomerpuu. [Ipocreiimme




reoMeTpuyeckue GUrypsl u ux
cBoMcTBa. MI3MepeHne reoMeTpuIecKux

uryp"

Menauana, OUCCEKTprca M BBICOTA

29 TPEYTOJIbHUKA

30 Menunana, OuCCEKTprca ¥ BBICOTA
TPEYTOJIbHUKA

31 PaBeHCTBO TPEyroabHUKOB

39 ITepBblii 1 BTOPOM IPU3HAKY PABEHCTBA
TPEYrOJIbHUKOB

33 ITepBblii 1 BTOPOU IPU3HAKY PAaBEHCTBA
TPEYTOJIbHUKOB

34 [IepBblii 1 BTOPOY IPU3HAKKU PAaBEHCTBA
TPEYrOJIbHUKOB

35 IlepBblIil 1 BTOpOM IPU3HAKU PABECHCTBA
TPEYrOJIbHUKOB

36 [IepBblit 1 BTOPOY IPU3HAKKU PAaBEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOE1peHHBIE TPEYTOJIBHUKHU U UX
CBOICTBA

38 PaBHOOe1peHHBIE TPEYTOJIBHUKHU U UX
CBOICTBA

39 PaBHOOEApEHHBIE TPEYTOIBHUKH U UX
CBOICTBa

40 [Tpu3Hak paBHOOEPEHHOTO

TPEyroJbHUKA




[Tpu3nak paBHOOEPEHHOTO

41 TPEYTOJIbHUKA

42 Tpetuil npU3HaK paBEHCTBA
TPEYTOJIbHUKOB

43 TpeTuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB

m Tperuil npu3HaK paBeHCTBA
TPEYTOJIbHUKOB
@urypsl ¢ 0CEBOI CUMMETPHUEH.

45 [TprMepsl CHMMETPHUH B OKPYIKAIOIEM
MHpe
@urypsl ¢ 0CEBOI CUMMETPUEH.

46 [Ipumepbl cUMMETPHUU B OKPYIKaIOILEM
MUpe

47 KonrtponbHas paboTa o teme
"TpeyronsHuku"

48 [MapamnenpHOCTh IPSAMBIX

49 CBolicTBa 1 MPU3HAKK HapajIeIbHBIX
MPSIMBIX

50 CBolicTBa 1 IPU3HAKY NapaIEIbHBIX
HPSMBIX

1 CBoiicTBa 1 NPU3HAKY NapAJUIEIIbHBIX

° MPSIMBIX

59 CBolicTBa 1 IPU3HAKK NapaIEIbHBIX
HPSMBIX

53 CBolicTBa M IPU3HAKU NTApAIIIETbHBIX




MMPAMBIX

CpolicTBan IIPU3HAKU ITapalJICJIbHBIX

54 1
IPSMBIX

55 CyMMa yTJI0B TpEyroJIbHUKA 1

56 CymMMa yriioB TpeyroJibHUKa 1

57 Buemrnue yribl TpeyroibHuKa 1

58 Bremnaue yriiel TpeyroibHUKA 1
CyMMa BHYTPEHHHUX YIJIOB

59 MHOT'OYI'OJIbHUKA U CyMMa BHELTHUX 1
YTJI0B BBIITYKJIOI'O MHOTOYT'OJIbHUKA
CyMMa BHYTPEHHHUX YIJIOB

60 MHOI'OYT'OJIbHUKA M CyMMa BHEIIIHUX 1
YTJI0B BBITYKJIOI'O MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHX YTJIOB

61 MHOT'OyTOJIbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBITYKJIOT'O MHOTOYTOJIbHHKA
KonTponbHas pabora no teme

62 "IlapanmnensHocTh. CyMMa yIiioB 1
MHOTOYTOJIbHUKA"

63 [Tpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1
TPEYTrOJIbHUKOB

64 [Tpu3HaKK paBEHCTBA MPSIMOYTOIBHBIX 1
TPEYTrOJIbHUKOB

65 Ilepnenaukymnsp U HaKJIOHHAs! 1

66 CBOICTBO MeTMaHBI TPSIMOYTOJIHHOTO 1

TPEYroJIbHUKA, IPOBENEHHON K




THUIIOTCHY3E

CBolicTBO MEIMaHbI IPSIMOYTOJILHOTO

67 TPEYroJIbHUKA, TPOBEIEHHON K
TUIIOTEHY3€

68 [TpstMOYTONBHBIN TPEYTOJABHUK C YTIIOM
B 30 rpamycoB

69 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM
B 30 rpanycoB

20 COOTHOIIEHUS MEKy CTOPOHAMU U
yIiamMH TpeyrojbHUKA

7 CoOOTHOIICHUS MEKy CTOPOHAMU U
yIiamMH TPEyrojibHUKA

79 HepaBeHcTBO TpeyronbHUKA.
HepaBeHcTBO 0 1nMHe 10MaHoM
HepaseHncTBO MEX Ty

73 NEPIEHIUKYISIPOM U HAKJIOHHOM.
PaccrosHue oT ToukM 10 psAMOK
KonrtponbHas padora no remam

74 "IIpsiMOYTOJIbHBIE TPEYTOJILHUKHU",
"TI'eomeTprueckue HepaBeHCTBA"

75 OKpy’KHOCTb, XOPJIbI U TUAMETPBI, KX
CBOICTBa

76 OKpy’KHOCTb, XOP/Ibl U JUAMETPBI, UX
CBOICTBa

77 B3aumHoe pacnosiosxeHne OKpyKHOCTH

u npsamoii. KacarenbHast u cekyias K




OKPY>KHOCTHU

Bzanmuoe PaCIIOIOKCHHUE OKPYKHOCTHU

78 u npsamoil. KacarensHas u cexymas K
OKPYKHOCTHU
B3anMHoe pacnosioxeHue OKpy K HOCTH

79 u npsamoil. KacarenbHas u cexymas K
OKPYXHOCTHU

80 OKpy’KHOCTb, BIUCaHHAsI B YTOJI

81 OKpy’KHOCTb, BHUCaHHAsI B YTOJI
[ToHsATHE O TEOMETPUYECKOM MECTE

82 Touek. IIpumepsl reomeTpuyecKux
MECT TOYEK Ha TUIOCKOCTH
[ToHsATHE O TEOMETPUUYECKOM MECTE

83 Touek. IIpumepsl reomeTpuyecKkux
MeCT TOYEK Ha INIOCKOCTH

84 OnucaHHast OKpYyKHOCTb
TPEYTOJIbHUKA, €€ LIEHTP

85 OnucaHHast OKpYKHOCTb
TPEYTOJIbHUKA, €€ LIEHTP

86 MeTos reoMeTpHuecKuX MECT TOYEK
NIPY PEIICHUN TEOMETPUICCKUX 33124

g7 MeTtoxa reoMeTpUIecKUX MECT TOUEK
NIPY PEIICHAN TEOMETPUICCKUX 33124

88 Metoxa reoMeTpHuecKuX MECT TOYEK
IPY PELLICHUH FEOMETPUUECKUX 33124

89 MeToa reoOMeTpHIECKIX MECT TOUEK




IIpU pCIICHNH I'COMCTPUYICCKUX 3a1a4

90

OO6ocHOBaHUS TPOCTEUIITUX
MOCTPOCHUIA, ITAbI 33/1a4H Ha
MOCTPOCHUS, PEIICHHE 3a]a4 Ha
IIOCTPOEHUE LIUPKYJIEM U JIMHENKON

91

O060cHOBaHMS NPOCTEUILINX
MMOCTPOEHUM, 3TAMBI 33/1a41 HA
MOCTPOEHUS, PELLICHUE 33]1a4 Ha
MIOCTPOEHUE LIUPKYJIEM U JIMHEHKON

92

KonTponbhas pabota no Teme
"Okpyx)HOCTb. ['eoMeTpuyeckue mecta
Touek. [TocTpoeHus ¢ moMouIbI0
HUPKYJIS U TUHEHKN"

93

[ToBTOpenue u o0o01IeHNE. Pemienne
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H
MEXIY pa3In4YHBIMU TEMaMH Kypca

94

[ToBTOpenue u o0o01IeHNE. Pemienne
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H
MEXIY pa3InYHBIMU TEMaMH Kypca

95

[ToBTropenue n 06061eHue. Perenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H
MEX/Ty pa3IMYHBIMU TEMaMH Kypca

96

[ToBTropenue n 06061eHue. Perenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H
MEX/Ty pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpenue u o0o0eHNe. Peenne
3aJa4, WILIIOCTPUPYIOIINX CBA3U




MEXy pa3IMuyHbIMU TEMaMu Kypca

[ToBTropenue n 06061meHue. Pemenne

98 3a/1a4, WUTIOCTPUPYIOLIUX CBI3U 1
MEXTy pa3IiIHBIMU TEMaMH Kypca
[ToBTOpenue u 06001eHNE. Perenue

99 3a]1a4, WUTIOCTPUPYIOUINX CBS3H 1
MEXIy Pa3IMYHbIMUA TEMaMH Kypca
[ToBTOpeHue n 06001IeHNE. PeneHne

100 3a71a4, WUTFOCTPUPYIOLLUX CBS3U 1
MEXy Pa3IMYHbIMUA TEMaMH Kypca

101 HroroBast KOHTpoOJIbHAs paboTa 1
[ToBTropenue n 06061meHue. Permenne

102 3a/1a4, WJUTIOCTPUPYIOLIUX CBA3U 1
MEXTy pa3IMIHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO HACOB 10 102

[TPOI'PAMME




8 KJIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie | IIpakruyeckue
n/n Bcero u3yuyeHHsi ~ 00pa3oBaTeIbHbIE
padoTbI padoTbI
pecypchbl
1 [Tapannenorpamm, €ro npu3HaKku U 1
CBOMCTBa
5 [Tapamrenorpamm, ero npu3HaKu U 1
CBOMCTBa
3 [Tapannenorpamm, €ro npu3HaKku U 1
CBOMCTBa
4 [Tapamrenorpamm, ero npu3HaKu U 1
CBOMCTBa
5 [Tapannenorpamm, €ro Nnpu3HaKku U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOWCTBA
7 SIMOYTOJIBHUK, pOMO, KBaJipaT, NX 1
II 0
MIPU3HAKU U CBOMCTBA
3 SIMOYTOJILHUK, pOMO, KBaipaT, NX 1
IT 0
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, pOMO, KBaapaT, UX 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUS TPEYTOJIbHUKA 1
11 CpenHsist TMHUS TPEYTOJIbHUKA




Tpanenus. PapHoOeapeHHas Tpanenus,

12 e€ CBOMCTBA U IPU3HAKU L

13 T.}‘)aHeI;II/I}I. PaBHOOEIpeHHast Tpamnenus, 1
e€ CBOICTBA U PU3HAKU

14 [IpsiMoyrobHas Tparmenus 1

15 CpenHsist TMHUS Tparneuuu 1

16 Teopema Daieca 1

17 Teopema Dareca 1

18 Teopema o nponopIOHaTBHBIX 1
OTpe3Kax

19 Teopema 0 IpoOnoOpLUUOHAIBHBIX 1
OTpe3Kax

20 LlenTp Macc TpeyrosibHUKa

21 LenTpanbHO-CUMMETPUUHBIE (QUTYPBI

99 KonrtponbHas paboTa o teme 1
"YeThIpEXYroabHUKH"

23 [TonoGue TpeyroabHUKOB, KO3 PULHEHT 1
nojoous

24 [TogoOue TpeyronpHUKOB, KO3PPUITHEHT 1
noio0us

25 ITpu3Haku 1o J00Hs TPEYTOIbHUKOB 1

26 [Ipu3naku nogo0ust TpEYroIbHUKOB 1

27 ITpu3Haku 1o J00Hs TPEYTOIbHUKOB 1

28 [Ipu3naku nogo0ust TpEYroIbHUKOB 1

29 ITpu3Haku nog00Hs TPEYTOIbHUKOB 1




30

[Ipu3naku nogo0ust TpEYroIbHUKOB

[Ipumenenue nogo0us MU pelIeHUH

31
MPAKTHYECKUX 3a/1a4

32 [TpumeneHne mog00us IPH PEIICHUH
MPaKTUYECKUX 3a/1a4

33 [IpumMenenue mo100ust Py PeIIeHUN
MPaKTHYECKUX 3a/1a4

34 [IpuMeHeHue mo100us IPH PEIICHUH
MPaKTHYECKUX 3a/1a4

35 [IpumMenenue no100ust Py PeIIeHUN
MPaKTUYECKUX 3a/1a4

36 [IpuMeHeHue mo100us TP PEIICHUH
MPaKTUYECKUX 3a/1a4

37 Brenenue nousitus npeodpasoBaHus
1o1001s1 ¥ MOoI00HBIX HUryp
KonTponbHas pabota o teme

38 n n

ITonoOue

39 Iloustue ninomanu. CBoicTBa
iouaie reoMeTpuIecKux Guryp

40 ITonsarue nmomanu. CBoiicTBa
TI0MIaIel TeOMETPUIECKUX HUTyp

41 ITonsarre mmomamu. CBoiicTBa
TI0MIaIel TeOMETPUIECKUX HUTyp
[Ipocreitmme hopMyITbI 115 TUIOIIA N

42 TpEyToIbHUKA, TTapajuiejiorpaMmma,

pomOa U Tpaneuuu




43

[Ipocreiimme hopMyIIbl 115 IO
TpeyrojbHUKa, MapaienorpaMmma,
pomba 1 Tparenuu

44

[Ipocreiimme GopMyITbI IS TUTOIIA TN
TPEyroJbHUKA, MTapajlIeIorpaMma,
pomOa U Tpaneuuu

45

[Tpocreiitme GopMyITbI IS TUTOIIA TN
TPEyTOJIbHUKA, TTapajuiejorpamMmma,
pomOa U Tpaneuuu

46

[Ipocreiimme GopMyITbI IS TUTOIIA TN
TPEYTOJIbHUKA, ITapajuiejorpaMmma,
poMOa u Tparenuu

47

[Ipocreiimme GopMyIbl 1S TUIOIIAN
TpEeyroJpbHUKa, MapaienorpaMmma,
pomOa u Tpanenuu

48

ITpocreiiue Gpopmyisl 15 ITOAAN
TPEyTroJIbHUKA, apajieIorpaMMma,
pomOa U Tpaneuuu

49

[Ipocreitmme hopMyITbl 1715 TUTOIIAAN
TpeyrojbHUKa, apajierorpaMmma,
pomOa U Tpaneuuu

50

[Ipocreitmme hopMyITbI 115 TUTOIIAINA
TpeyrojJbHUKa, MapaienorpaMma,
pomOa u Tpanenuu

o1

[Tnomaau nogoOHBIX GuUryp

52

[Tnomaau nogoOHBIX GuUryp




JIOIAAX IOJOOHBIX (1

53 I1 0

54 KontposnbHas paboTa o teme
"IInomans"

55 Teopema ITudaropa

56 [Tpumenenue Teopemsl [Tudaropa npu
pELIECHNN NIPAKTUYECKUX 3a1a4

57 [Ipumenenue Teopemsl [ludaropa npu
pEeLICHUH IPAKTUYECKUX 33124

5g ITpumenenue teopemsl [Tudaropa npu
pELIEHNN IPAKTUYECKUX 3a1a4

59 [Ipumenenue Teopemsl [ludaropa npu
pEeLIeHUH IPAKTUYECKUX 3a1a4

60 ITpumenenue teopemsl [Tudaropa npu
pELIEHNN IPAKTUYECKUX 3a7a4

61 [IponopriroHanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYT'OJIbHUKE

62 [IponopriroHanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYT'OJIbHUKE

63 IIponoprroHanbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYT'OJIbHUKE

64 [IponoprroHanbHbIE OTPE3KU B
MIPSAMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponopriroHanbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYT'OJIbHUKE

66 [IponoprroHanbHbIE OTPE3KU B

MIPSIMOYTOJIBHOM TPEYTOJIbHUKE




CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAaHI'CHC

67 OCTpPOTO yrIjia NpsIMOYToJbHOIO 1
TPEyroibHUKA
Cunyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
68 OCTPOTO yTiia IPsIMOYTOJIbHOTO 1
TPEyTroJIbHUKA
CuHyc, KOCHHYC, TAHT'€HC U KOTAaHTEHC
69 OCTPOTO yTJia MPSMOYTOJILHOTO 1
TPEyTroJIbHUKA
20 Tpuronomerpuueckue (yHKIIMA YTIIOB B 1
30°,45°u 60°
7 Tpuronomerpuueckue (pyHKIIMHU YIIIOB B 1
30°,45°u 60°
79 KonTponbhas pabora no treme "Teopema 1
[Tudaropa u Hayana TpUroHomeTpuu"
73 BrvcaHHBIE U IEHTPAJIBHBIE YIJIBI 1
74 BrnucanHble 1 IEHTPAIBHBIE YITIBI 1
75 BrnncanHble 1 IEHTPAIBHBIE YITIBI 1
76 BrnucanHble 1 IEHTPAIBHBIE YITIBI 1
77 VYroa Mexay KacaTeIbHON U XOPI0i 1
78 VYron Mexay KacaTeJIbHOM U XOpIoH 1
79 VYTIBI MEXKIY XOpAAMHU U CEKYITIMHA 1
80 VYribl MeXAy XOpAaMH U CEKYILIUMU 1
81 Brincannble 1 oncaHHble 1
YEThIPEXYT OJIBHUKI
82 BrnucanHble U onucaHHbIE 1




YeThIPEXYTOJILHUKU

CBolicTBa M MPU3HAKY BIIMCAHHOTO

83 )
YeThIPEXYTOJIbHUKA

84 CBoiicTBa 1 MPU3HAKH BIMCAHHOTO
YETBIPEXYT OJIbHUKA

85 CBoiicTBa 1 MPU3HAKH BIMCAHHOTO
YeThIPEXYTOJIbHUKA

86 CBoiicTBa U IPU3HAKU BIIMCAHHOTO
YeThIPEXYTOJIbHUKA

87 B3anmMHOe pacrnionoxenue 1Byx
OKPY’KHOCTEN

88 B3aumMHoe pacnionoxxeHue 1ByX
OKPY’KHOCTEN

89 Kacanune okpyxHocTe

90 Kacanwne okpyxHOCTEH

01 OOu11e kacaTesbHbIE K IBYM
OKPYXHOCTSIM
Kontponbnas pabota o reme "Yrisl u

92 YeThIPEXYTOJbHUKY, CBSI3aHHBIE C
OKpY’KHOCTBIO"
[ToBTOpenue u o6obmeHne. Pemenue

93 3a]a4, WITIOCTPUPYIOIINX CBSI3U MEXTY
pa3IMYHBIMHU TEMaMH Kypca
IToBTOopenue u o6oOmenue. Pemenue

94 3aJa4, WITIOCTPUPYIOIINX CBSI3U MEXTY

pa3IMYHBIMU TEMaMH Kypca




95

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBS3H MEXKTY
pa3IMYHBIMH TEMaMH Kypca

96

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, MIUTIOCTPUPYIOLIHUX CBSI3H MEXKILY
pa3IMYHBIMU TEMAMU Kypca

97

[ToBTropenue u o6o0meHue. Pemenue
314, WIUTOCTPUPYIOLIHX CBS3U MEXITY
pa3IMYHBIMU TEMAMU Kypca

98

[ToBTropenue u o6o0meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOLIHX CBSA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

99

IToBTopenue u o6o0mmenue. Pemenue
3aj1a4, MIUTIOCTPUPYIOLIHX CBSI3H MEXKITY
pa3IUYHBIME TEMaMH Kypca

100

IToBTropenue u o6o0menue. Pemenue
314, WIUTFOCTPHUPYIOLIHX CBS3U MEXKITY
pa3IMYHBIMU TEMAaMU Kypca

101

Wrorosas KoHTpoJbHAs paboTa

102

[ToBTOpenue u o6obmeHne. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3H MEXKTY
pa3IUYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO HACOB I10
ITPOTPAMME

102




9 KJIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Konrpoapibie | - Hpaxruieckue u3yuyeHHsi ~ 00pa3oBaTeIbHbIE
padoTbI padoTbI pecypest
1 Cunyc, KocuHyc, TaHreHc yrios ot 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKIECTBO
3 ®opMyJIbl IPUBEACHUS
4 @opMyIIbI IPUBEICHUS
5 Pewenue tpeyronapHukos. Teopema 1
KOCHHYCOB
6 Pewmenne tpeyronapHukos. Teopema 1
KOCHHYCOB
7 Teopema cuHycOB
Teopema cuHycoB 1
Pemenne npaktudyeckux 3anad ¢
9 HCII0JIb30BAHNEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3anad ¢
10 HCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
11 Pemenue npakTuyeckux 3aaay ¢ 1

HCIIOJIb30OBAHHUEM TCOPEMBI KOCUHYCOB 1




TEOPEMBI CUHYCOB

Pemrenne npakruueckux 3amad ¢

12 KCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMBI CUHYCOB
Tpuronomerpuyeckue GopMyIIbl AJis

13 IUIOUIA/IA TPEYTOJIbHUKA,
napasienorpaMma
Tpuronomerpuueckne GopMyIbl 1ist

14 TIJIOIAIU TPEYTOJIbHHKA,
napaJuienorpaMmma
Tpuronomerpuyeckue GopMyIIbl AJis

15 TIJIOIIAIU TPEYTOJIbHUKA,
napasienorpaMma
Tpuronomerpudeckne GopMyITbI 1Ist

16 TIJTOIAIN TPEYTOJIbHHKA,
napaJuienorpaMmma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 dopmyiia IoIMaIHN BEITYKIOTO
YETBIPEXYTOITbHAKA

21 dopmyiia IoIMaIHN BEITYKIOTO
YeThIPEXYTOJIbHUKA

99 KonTponbnas pabota no reme "Pemenue
TPEYroJbHUKOB"

23 Xopasl ¥ MOA0OHbIE TPEYTOIbHUKH B




OKpY>KHOCTHU

Teopema o nmpou3BeIcHUHN OTPE3KOB

24 1
Xopz

o5 Teopema o mpou3BeIeHUH OTPE3KOB 1
Xopz

26 Teopembl 0 TPON3BEACHNN OTPE3KOB 1
CEeKyIIUX

97 Teopembl 0 TpOM3BEACHUU OTPE3KOB 1
CEeKyIIUX

28 Teopema o KBagpaTe KacaTeIbHOM 1

29 Teopema o kBajpate KacaTeabHON 1

30 Teopemsr UeBsl 1 Menenas 1

31 Teopemsl UeBbl 1 MeHenas 1

32 Teopemsl UeBbl 1 Menenas 1

33 ITonsTe o romoTeTHN 1

34 KonTponbnas pabora no reme "[lonodue 1
TPEYTOJIbHUKOB"

YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.

35 YrnoBoii K03 PUIHEHT U CBOOOTHBIH 1
YJIeH, UX T€OMETPUUECKUIN CMBICT
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.

36 VYrnoBoii ko3 unmeHT u cBOOOAHBIIHI 1
YJIeH, UX T€OMETPUYECKUI CMBICT
[TapannensHOCTh U

37 NEePIEHANKYIIPHOCTD IPSAMBIX (Uepe3 1

YTJI0BOM KOA(PPHUIIUEHT)




38

YpaBHEHHE OKPY>KHOCTH

Haxoxnenue nepeceueHuit

39 OKPYKHOCTEH U MPSAMBIX B KOOPAMHATAX

40 Haxoxnenue nepeceuenuit
OKPYKHOCTEH U MPSAMBIX B KOOPAMHATAX

41 dopMyia pacCTOAHUSA OT TOUKH J10
psIMOK
[Inomane napamiesrorpaMma B

42 KOOpJMHATAX, IOHATHE 00
OPUEHTUPOBAHHON IIOIIATN
[IpuMeHeHune MeTo1a KOOPAMHAT B

43 IIPaKTUYECKH-OPHEHTHPOBAHHbBIX
reOMETPHUECKUX 3aJauax

4 KonTponbnas pabota no teme "Meton
KoopauHaT"

45 BekTops! Ha mIIocKoCTH
CroxeHne 1 BBIYUTaHHE BEKTOPOB —

46 IIpaBWJIa TPEYTOJIbHUKA U
napajienorpaMma
CroxeHne 1 BEBIYUTaHHE BEKTOPOB —

47 MpaBWJIa TPEYroJIbHUKA 1
napasienorpaMma

48 YMHO)K€eHHEe BEKTOpa Ha YUCII0

49 Koopaunats! BekTOpa

50 CroxeHure U BBIYUTaHUE BEKTOPOB,

YMHOXKCHHE BEKTOpAa Ha YUCJIO B




KOOpAHWHATax

CroXeHHE U BEIYUTAHUE BCKTOPOB,

o1 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATAaX

59 [TpumMeHeHHe BEKTOPOB B (PU3HKE, IEHTP
macc

53 [TonsiTre o 6a3uce (Ha TUIOCKOCTH).
PaznoxeHust BEKTOPOB 110 Oa3ucy

54 [TonsTHe 0 6a3uce (Ha TIOCKOCTH).
PaznosxeHust BEKTOPOB 110 0aszucy

55 [TonsTHe o 6a3uce (Ha IIOCKOCTH).
PaznoxeHnust BEKTOPOB 110 Oa3ucy
CkaisipHOE TIPOU3BE/ICHUE BEKTOPOB,

56 Te€OMETPUYECKUN CMBICIT U BBIPKEHUE B
JIEKapTOBBIX KOOpAMHATAX

57 JIcTpuOyTUBHOCTH CKAISIPHOTO
MIPOU3BEICHUS

58 CkansipHoe MpON3BEICHUE 1
MIPOCIIMPOBAHNE
[TpuMeHeHHE CKAIIPHOTO TIPOU3BEICHUS

59 BEKTOPOB ISl HAXOXKICHHUS JITHH U
YTJIOB
[IpuMmeHeHne cKalIpHOTO MPOU3BEICHUS

60 BEKTOPOB ISl HAXOXKACHHUS UTHH U
yTJIOB

61 [TpuMeHeHHEe CKAJIIPHOTO TIPOU3BEACHUS




BEKTOPOB JJIsl HAXOXKICHHUS JUIUH U
YIJIOB

Pemenne reomerpuyeckux 3aznad ¢

62 MIOMOIIBIO CKATSIPHOTO TIPOU3BEACHUS L

63 Pemenne reoMeTpruecKux 3a1ad C 1
MOMOIIBIO CKAJISIPHOTO MPOU3BEICHHS

64 KonTtponsHast paboTa o teme 1
"Bektops"

65 [TpaBuIIbHBIE MHOTOYTOJILHUKH, 1
BBIUMCIICHUE UX JIEMEHTOB

66 [TpaBuIIbHBIE MHOTOYTOJILHUKH, 1
BBIYHCIIEHUE UX DJIEMEHTOB

67 [IpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIICHUE UX JIIEMEHTOB

68 IIpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIUMCIIEHUE UX JIEMEHTOB

69 Yucno m ¥ [UTHHA OKPYKHOCTH 1

70 Yucno © 1 JUIMHA OKPY>KHOCTHU 1

71 JUIMHA 1yTH OKPY>KHOCTHU 1

72 JInvHa 1yru OKpYKHOCTH 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomans Kpyra u ero 3JIeMeHTOB 1
(cexTopa u cermMeHTa)

76 [Inomane kpyra u €ro 3JIEMEHTOB 1

(cexTopa U cerMeHTa)




HJ'IOH.[&,I[B Kpyra 1 €ro 3JICMCHTOB

77 1
(cexTopa u cermMeHTa)

78 Brrurcnenue nepuMeTpoB | TUIOIIA e 1
¢buryp, BKIIIOYAIOLIUX JIEMEHTHI Kpyra

79 Brrunciienue nepuMeTpoB U III0MIaAe 1
(buryp, BKIIIOYAIONTUX JIEMEHTHI KpyTa

80 KonTponbhas no reme "{nuna 1
OKPY’KHOCTH U ILTOIIA/1b Kpyra"

81 LleHTpanbHast CHMMETPHS 1

82 LleHTpanbHO-CHMMETPHYHBIE (PUTYPBI 1

83 [ToBopoT 1

84 OceBast cHMMETpHSI 1

85 Ourypsl, CHAMMETPUYHBIE OTHOCUTEIHEHO 1
HEKOTOpOil ocH

86 [MapasienbHbIA TepeHocC 1

87 IToHsTHE NBUIKEHUS U €TI0 CBOMCTBA

88 PaBenctBo duryp

89 [IposiBneHus: CAMMETPUU B IPUPO/IE, 1
KUBOIIMCH, CKYJIBIITYPE, APXUTEKTYPE

9 Kommosuruu nrkenunii (mpocreuime 1
IpUMEpHI)
[ToBTOpenue u o6obmeHue. Pemenue

91 3aJ1a4, WDTFOCTPUPYIOIINX CBS3H MEXKTY 1
Pa3IMYIHBIMH TEMaMHU Kypca

92 IToBTropenue u o6o0mmenue. Pemenue 1

3a/1a4, WUTFOCTPUPYIOLIUX CBA3U MEKILY




Ppa3siinuHbIMU TEMaMHU Kypca

93

[ToBTropenue u o6o0mmenue. Pemenune
3aj1a4, MIUTIOCTPUPYIOLIUX CBSI3H MEXKILY
pa3IMYHBIMU TEMAMU Kypca

94

[ToBTOpenue u o6obmeHue. Pemenue
3aJ1a4, WLTFOCTPUPYIOIINX CBS3H MEXKTY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpenue u o6odmeHue. Pemenue
3aj1a4, WLUTHOCTPUPYIOIINX CBSI3U MEXTY
pa3IMYHBIMU TEMaMH Kypca

96

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4, WDTFOCTPUPYIOIINX CBS3H MEXKTY
pa3IMYHBIMU TEMaMH Kypca

97

IToBropenue u o6o0mmeHue. Pemenue
314, WIUTIOCTPUPYIOLIHX CBS3U MEXKITY
Pa3IUYHBIME TEMaMH Kypca

98

[ToBTOpenue u obod1eHue. Peenne
3aj1a4, MIUTIOCTPUPYIOLINX CBSI3H MEXKTY
pa3IUYHBIMU TEMaMU Kypca

99

[ToBTOpenue u o6obmeHne. Pemenue
3aJ1a4, WDTFOCTPUPYIOIINX CBS3H MEXK]TY
pa3IUYHBIMU TEMaMU Kypca

100

IToBTopenue u o6o0meHue. Pemenue
3aj1a4, HIUTIOCTPUPYIOLIHX CBSI3H MEXKILY
pa3IUYHBIME TEMaMH Kypca

101

Hrorosas KOHTpPOJIbHAaA pa60Ta




[ToBTOpenue u o6odmeHue. Pemenue

102 3a/1a4, WUTIOCTPUPYIOIIUX CBSA3H MEXTLY 1
pa3IMYHBIMU TEMaMU Kypca
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

- 'eomerpus, yueOHUK. 151 7- r0 Kiacca, aBTophl A. I'. Mep3aisik, B. M.
[TonsikoB, nmox penakuueit B.E. Tlononasckoro, n3n-so «Benrana-rpady, 2022
- 'eomerpus, yueOHUK. 15 8- ro Kiacca, aBTopbl A. I'. Mep3aisik, B. M.
[Tonsikos, moa penakiueit B.E. [Tononsckoro, n3a-so «Bentana-rpady», 2022
- 'eomerpus, yueOHuUK. 17151 9- ro kiacca, aBTopsl A. I'. Mep3nsk, B. M.
[TonsikoB, mox penaknueit B.E. [Togomsckoro, u3n-Bo «Bentana-rpady», 2022

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

e ['eomerpusa. 7 xnacc. Meroauueckoe nocodue. YriryOneHHbI YpOBEHb -
byuxko E.B., Mep3isx AT. 51 ap., 2020,
https://disk.yandex.ru/i/PFm7RegU2dxSWq

® T'comerpus. 7 knacc. CaMOCTOATENBHEIE M KOHTPOJIBHBIE PAOOTHI
(yriyOnennsiit), Bentana-I'pad, 2023

® T'comerpus. 8 knacc. CaMOCTOATENBHBIE K KOHTPOJIBHBIE PAOOTHI
(yriyonennsiit), Bentana-I'pad, 2023

® T'comerpus. 9 knacc. CaMOCTOATENBHbIE K KOHTPOJIBHBIE PAOOTHI
(yrnyOnennsiit), Benrana-I'pad, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU

HUHTEPHET


https://disk.yandex.ru/i/PFm7RegU2dxSWg
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