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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yuebHoro nmpenmera «l'eometpus» pazpadorana ¢ yu4étoM padboueit
IpOTpaMMbl BOCHHUTAHUS B YaCTH JOCTHIKCHHS OOYYArOIIMMUCS IUIAHHUPYEMBIX JHYHOCTHBIX
pE3yJbTaTOB.

Peanuzanuss yueOHoro mpenmera «l'eomeTpus» IpeaycMaTpUBAEeT IMPUMEHEHHUE
ANIEKTPOHHOTO OOYy4YEeHHs; JUCTAHLIMOHHBIX 00pa30oBaTeNbHBIX TEXHOJOTHM, B TOM 4HCIE MpU
NPOBEICHUN YUYEOHBIX 3aHATUH, MPAKTHYECKUX Pa0OT, MPOMEKYTOYHON aTTECTAallUH, TEKYILEro
KOHTpOJISI YCIIEBa€MOCTH M HUTOTOBOM aTTectauuu oOywarommxcs. [Ipu aTomM Hcnonb3yroTces
rOCyJapCTBEHHbIE  HMH(OPMAIIMOHHBIE CHCTEMBI, CO3JaBaeMble, MOJICPHUHUPYEMBIE H
SKCILTyaTUpYEMBbIE JUI pealin3aluy 0011eo0pa3oBaTeIbHBIX IPOrpaMMm.

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTHUKH, UMEIOIIUNA CBOEH
LeNbl0 00€CleYnTh W3y4YE€HHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHUMH M B3aUMHOE
pacIioyio’)keHre, OMMPAEeTCs Ha JIOIMYECKYIO, JO0Ka3aTelbHYI0 JIMHUIO. LleHHOCTh M3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs 3aKI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHHs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATH OOpaTHbIE
YTBEPXKICHHUSL.

Bropoii 1ienpio u3ydeHusi reOMETpUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Ipu
pEelIeHUH KaK MaTeMaTHYeCKUX, TaK M IPaKTHUYECKHUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
Ku3HU. OOydaroluiics TOKEH HAy4YMThCS OIPENENIUTh I'€OMETPHUECKYI0 (GUrypy, ONUCaTh
CJIOBaMHU JAHHBIM 4YEpPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEIBHOIO Y4YacTKa, PAcCUUTATh
HEOOXOMMYIO [IJTMHY OITOBOJIOKOHHOTO Kalensi win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOyYalolUiicss y4yuTcs  CTPOUTh
MaTEMAaTUYECKUE MOJEIN pEAJbHbIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOTO pe3yybTara.

KpaitHe BaXHO MOAUYEPKUBATH CBA3M T€OMETPUU C APYTMMHU Y4YEOHBIMH MpeaMeTaMH,
MOTHUBUPOBATh  MCIIOJIB30BaTh  ONpEACNCHHUS  TIeOMETpUYEeCKUX  GUryp U MOHATHI,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBI3U Haubosee
ApKO BUIHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

VYuebnblit kypc «l'eomeTpus» BKIIOYAET CJENYIOIME OCHOBHBIE pPa3JeNibl COAEPIKaAHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOHCTBay, «lM3MepeHHEe TIe€OMETPUYECKHX BEIHUUHY,
«/lexapToBBl = KOOpAWMHATBl Ha IJIOCKOCTUY», «BekTopbl», «/IBUXKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBaHus MOJO0U».

Ha n3yuenue yuebHoro kypca «l'eomerpus» orBoaurcsa 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Hezeno), B 8 kimacce — 68 "acoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).

Pabouasi nporpaMma no MateMaTuke pa3padoTaHa Ha OCHOBe:

@I'OC OO0 ot 31.05.2021 Ne 287

3akoHa PO «O06 o6pazoBanuu B POy Ne 273-D3 ot 29.12.2012

®enepalibHOI 00pa30BaTEILHOM MTPOrPaMMBI OCHOBHOTO 00111er0o oOpazosanwms Ne 370 ot
18.05.2023.



®DenepanbHbIi IepeyeHb yueOHUKOB, pEKOMEHOBAaHHBIX (JOMYIIEHHBIX) K UCIIOIB30BaHUIO B
0o0pa3oBaTebHOM IMpoliecce

['uruennveckue TpeOOBaHUS K YCIOBHSIM 00yueHHs B 0011e00pa30BaTEIbHBIX YUPEKACHUAX.
CanutapHo- snuaemuosiorndeckue npasuia CanlluH.

Yceraa MBOY rumnazus Nel r. [lonsipasie 3opu.

OcHoBHOro 06pazoBarenbHas nporpamma MBOY rumuasus Nel r. [Tonspasie 3opwu.
[Tonoxenus o padoueit nporpamme MBOY rumnasus Nel r. [Tonspusie 3opu.

VYyeonoro mana MbBOY rumuaszus Nel r. [Tomsipabie 3opu.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsTHUs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukansHple UM CMEXHBIE yIUIBl.  buccekrpuca yrima. JlomaHas, MHOIOYIOJbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYNsl M JuHeilku. TpeyronpHuk. Bricora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMpuU3HAKH paBHOOEAPEHHOTO TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajlieNbHbIX NpsiMbix. CymMma yrioB TpeyrojbHUKa. BHemniHue
YTJIbl TPEYTOJIbHUKA.

[IpssMmoyronbHbId TpeyrodbHUK. CBOMCTBO MeOUaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
npoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0bIIeH CTOpoHe TpeyronbHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIM NEPHEHIUKYISP K
OTpe3Ky KaK FreOMETPUUECKHE MeCTa TOUEK.

OKkpyXHOCTb M KpyI, XOpJa M JAWaMeTp, HMX CBOMCTBa. B3anMHOe pacroyiokeHne
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYyKHOCTb, BIIMCaHHas B
yroJ. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronbHuku. llapamienorpamMm, ero mnmpusHaku U CBOMCTBA. YacTHbIEe ciydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema daiieca U teopema o
IIPONOPLUOHAIBHBIX OTPE3Kax.

CpenHue MMHUM TpeyrojabHUKa U Tpanenuu. LleHTp macc TpeyroiapHuKa.

[TogoGue TpeyroapHUKOB, Kod(pdunmeHT nomxodus. [Ipusnaku mogoOus TPEyroJbHHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUYECKUX 3a]1a4.

CpoiicTBa miomianeil reomerpudeckux ¢uryp. @opmyssl s IUIOMIAAN TPEYrONbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX UTYp.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeT4yaTol Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa mpu pemeHur MPaKTUIECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJIla MpPSMOYTOJBHOTO TpPeyrojbHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJIbHBIEC YIUIBI, YIOJI MEXKIY KAacaTeIbHOM M XOPIOH. YTIBI MEXIY
XOpJAaMu UM CEeKyllMMHU. BrnucanHele U  ONMCAaHHBIE YETHIPEXYTOJIBHUKU. B3anmHoe



pacmoyiokeHue IByX OKpyxkHocTed. Kacanme oxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OCHOBHOE TpPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. Pemienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEAECHNUN OTPE3KOB CEKYIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy HaJ
BEKTOpaMHu. Pa3nokeHue BeKTopa Mo JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa.
CkassipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPsAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. J[JIMHA OKpYXHOCTHU. ['pajlycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHUH (PUTyp (37eMEHTapHbIE MPEICTABICHUS).
[TapaiensHslil nepeHoc. 11oBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca «[ eomerpusi»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOILIOMY W HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATEIbCKON IeATETLHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pe(IeKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCIEACTBHIA ISl OKPYKAIOMIEH cpefbl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUYUTLCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUMII KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMBbIE PELICHUS U
JeicTBus, GOpMyYIMPOBATh U OLEHUBATh PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckue aeiicTBUs:

® BBUIBJISITh M XapaKTepU30BaThb CYIIECTBEHHbIE NMPU3HAKU MaTeMaTHYECKHMX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIHUPOBATH OMNPEAEICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS ISl 000OIEHUS 1
CpaBHEHWsI, KpUTEPHH MTPOBOIMMOTO aHAIIN3a,;

® BOCIPUHHUMATH, (POpMyITHUpOBaTh W TPe0oOPa30BHIBATH CYKIACHUS: YTBEPAUTEIHLHBIC H
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBUIIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (aKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX, MNpeIJlaratb KPUTEPUM Ui BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUN;

e JenaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (MpsMBbIE U OT IPOTUBHOIO),
IIPOBOJIUTh CaMOCTOSITEJIHHO HECIIOKHBIE JIOKa3aTeIbCTBA MaTeMaTHYeCKUX (PaKToB,
BBICTPAaNBaTh apryMEHTAIUIO, TIPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh cHoco0 penieHUs ydyeOHOW 3anadyu (CpaBHHBATh HECKOJbKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C YyU4ETOM CaMOCTOSITENbHO BBIJICIEHHBIX
KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

® UCMOJB30BATh  BOMPOCHI  KaK  HCCIEAOBATENbCKUN  MHCTPYMEHT  IIO3HaHUS,
(bopMyTHpOBaTH BOMPOCHI, (PUKCHUPYIOIINE POTHBOPEUHE, IPOOIeMy, CaMOCTOSITEITHHO
yCTaHAaBJIMBAaTh UCKOMOE W JTaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECIIOKHBIH 3KCIIEPUMEHT,
HEeOOJIbIIIOE  HCCIIEIOBAHWE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0I;

e camocToATeNbHO  (opMynupoBaTh 000OIIEHHS W BBIBOABI [0  pe3yibTaTam
POBEIEHHOIO HAONIO/IEHHs, UCCIEIOBaHUsA, OLCHUBATh JIOCTOBEPHOCTh I0JIy4YEHHBIX
PE3ybTaTOB, BBIBOJIOB M 000OIICHHUIA;



IMMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC IMPOLECCA, a4 TAKIKC BbBIABUTATh IMPCATIOJIOKCHUA
O €TI0 Pa3BUTHUH B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIIH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HUHTEPIPETUPOBATh HH(OPMALIHIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (opMy npeAcTaBieHuss HHGOPMALMK U WIUTIOCTPUPOBAThH pelllaeMble 3a/1aul
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU H ICISIMH
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIIeHHUs 3a/ayd, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JIe 0OCYKJeHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW T€MbI, MPOOIEMBI,
peliaemMoil 3aaun, BICKa3bIBaTh MJIEH, HAIICJICHHBIC HA TIOMCK PELIECHUs, COTIOCTABIISATh
CBOM CYXKJEHUS C CY)KJIEHUSMHU JAPYTrUX YUYaCTHUKOB Juajora, 0OHapy»KuUBaTh pa3linyue
U CXOJCTBO IMO3UIUH, B KOpPpeKTHOHl ¢(opme dopMmynupoBarh pa3HOTIACHS, CBOU
BO3PAKEHNS,

MPEACTABISATh PE3YJbTAThl PEHICHUS 3a/1aud, SKCIIEPUMEHTA, MCCIIEOBAaHUsA, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS ¢ y4€TOM 3aJad NpPEe3eHTAlUd |
0COOEHHOCTEHN ayAuTOpUH;

MOHUMATh W UCIOJIb30BATh MPEUMYIIECTBA KOMaHIHONW U MHANBUIYaJIbHOU paOOThI pU
pelieHun yueOHbIX MaTEeMaTUUECKHUX 3a/1a4;

MIPUHUMATH 11€JIb COBMECTHOM NIEATEIbHOCTH, IJIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThl, pacrpeaensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC U PE3YIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

Y49acTBOBATh B TPYNIOBBIX hopMax paboThl (00CYXACHHS, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BBITOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUS
C APYTHUMH YWICHAMH KOMAaHJbI, OIICHUBATh KAYECTBO CBOETO BKJIaJla B OOIIMI MPOIYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro YacTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCSl PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUNU C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BIIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIecca W pe3yabTaTa perieHUs
MaTeMaTH4YeCKOM 3aauM;



® [PEIBUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NMpPU PEUICHUM 3a]a4d, BHOCHUTb
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBHUE PE3yJbTaTa JESATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHXKEHUS WIIM HEJOCTHKEHUS LIEIH, HaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJjacce OOydarOUIMiics MONYYHUT CIEIYIONUE TMPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh U3yueHHbIE TE€OMETpUUYECKHE (UIYpbl, ONpEAeNsTh HUX B3aUMHOE
pacrosio)keHue, u300pakaTh TeOMETpUYECKHE (UTYPBHI, BBIIOJIHATH YEPTEKH IO YCIOBHIO
3anaun. V3MepsATh JIMHENHBbIE W YIJIOBbIE BEIMYMHBI. Pemarh 3a7auM Ha BBIYMCIICHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHON KU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuuarh pasMepbl 3TUX OOBEKTOB 110 MOPSIIKY BEIUUNHBI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCsd IpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MWCIIONb30BaThb IPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBONTE JTIOTHYECKUE PACCYKICHHS C UCIIOJIBb30BAHMEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEAWAHbl, NPOBEAEHHOM K THUIOTEHY3€ MpPSMOYIOJbHOIO TPEYroJIbHUKA, B PELICHUU
FEOMETPUYECKUX 3aau.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOAMTH BBIYKMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FEOMETPUUECKUX  3aJayax C  HUCIOJb30BaHMEM CYMMbl YIJIOB  TPEYroJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalIeNbHbIX
NpsSIMBIX CeKylIel. PemaTs npakTnyeckue 3a1aun Ha HaXOKJEHHUE YIJIOB.

Brnazners noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEIeaTh OUCCEKTPUCY YyIiia
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FeOMETPHUUECKHUE MECTa TOUEK.

DopMyIUpPOBaTh ONpPEACNICHUsI OKPYKHOCTH M KPYra, XOpJAbl M JHaMeTpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a/ad.

Bragers moHsATHEM ONHMCAHHOW OKOJIO TPEYroJbHUKA OKPYXKHOCTH, YMETh HaXOIWUTh €€
ueHTp. Ilonp3oBaThcs GakTamMu 0 TOM, YTO OUCCEKTPHUCH! YIIIOB TPEYTroJIbHUKA MEPECEKA0TCs B
OJIHOM TOYKE, U O TOM, YTO CEpeIWHHbIE MEPHEHIUKYISIPhl K CTOPOHAaM TpPEyroJbHHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
NEPIECHIUKYIIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHU.

[Tosmp30BaTbcd  NPOCTEUIIMMU  TEOMETPUYECKMMHM  HEPABEHCTBAMM, IIOHMMAaTb MX
MIPAaKTUYECKUM CMBICIL.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.



K koHmy oOydyeHuss B 8 kJjacce OOyYarONIMIICS TMOJIYYUT CIACAYIONIAE TMPEIMETHBIE
pE3yJIbTaThL:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaTbCS HMX
CBOMCTBaMH IIPU PELICHUH F€OMETPUYECKHX 3a]ad.

[IpuMeHATh CBOWMCTBA TOUYKM IE€PECEUEHUs MEOUaH TPEyrojbHUKA (LIEHTpa Macc) B
pelIeHny 3aj1ay.

Bnagers nonstueM cpenHel JMHUM TPEYrOJIbHUKA M TPAlElUH, IPUMEHITh UX CBOWCTBA
P pElIeHHH TreoMeTpuueckux 3anad. llomp3oBarecs Teopemor Paneca U TeopeMOH O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX I PEILIECHUS IIPAKTHYECKUX 3a1a4.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUHU FEOMETPUUECKUX 3aa4.

[Tonb3oBatbes Teopemoi Iludaropa myis pemeHUss reOMETPUYECKMX M IPAKTHUYECKHX
3aga4. CTpOUTh MaTEMaTHUYECKYI0 MOJENb B NPAKTUYECKUX 3aJadax, CaMOCTOSTEIBHO JENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Brnagers moHsATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro Yyrijia MpsIMOYTIOJbHOIO
TpeyrojiabHuKa. [1071p30BaThCs 3TUMU MOHSITUSMH JUIS PEIICHUS TPAKTUUECKUX 3ajau.

Bbruucnate  (pasnuyHbIMM - crioco0amMH)  IUIOIIA[bL  TPEYroIbHMKA W IUIOLIaIu
MHOTOYTOJIbHBIX ~ (uryp (monb3ysch, I/€ HEOOXOIUMO, KaylbKyniaropoMm). [IpumeHsATh
[IOJIyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIVIax MEXAY XOopJaMmH (CEeKyLIMMM) U yIile MeXIy KacaTelbHOW U XOpIaon
IIPY PELICHNU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONHUCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTHIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'71€ HEOOXOUMO, KAJBKYJIATOPOM).

K xoniy oOydeHuss B 9 kJjiacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaThI:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOAWUTh C HUX TOMOIIbIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHEe MPSIMOYTOJbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (c MOMOIIBI0 KaJNbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbest popMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXIECTBOM
JUTSL HAXOKJICHHSI COOTHOIIEHUH MEX]ly TPUTOHOMETPHUUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHBbIX 3JIEMEHTOB
TPEYrojJbHUKa («pelIeHUue TPEYroJbHUKOBY), MPUMEHATh UX IPH PELICHUH T'€OMETPHUYECKUX
3az1ad.

Brnaners nonstusMu npeodpazoBaHusi Mog00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. Iloap3oBaThCcs CBOMCTBAMU MMO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJUHBI U
HAXOJIUTh YIJbl y MoA0OHBIX ¢uryp. IlpumeHars cBoiicTBa MOAOOHS B MPAKTUYECKUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIIEM MHUDE.

[Tosp30BaTbCA TeOpeMaMu O NMPOU3BEACHHH OTPE3KOB XOpJ, O IPOU3BEICHUHU OTPE3KOB
CEKYILHUX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IMOHMMATh MX T'EOMETPUYECKUNH M (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUU TeOMETPUYECKHX U (usnyeckux 3anad. [IpuMeHSATH cKaspHOE
IIPOU3BEICHUE BEKTOPOB AJI HAXO0XKACHUA JUIMH U YIJIOB.



[Tonp30oBaTbcss METOJOM KOOPAMHAT HA IUIOCKOCTH, INPHUMEHATh €ro B PpEIICHUU
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBHWIBHOTO MHOTOYTOJBHHUKA, JJIMHBI OKPYXHOCTH, JUIMHBI AYTH
OKPY)KHOCTHM M paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETpUU (PUTYp, MPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHE MOAEIH IS
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUYECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

N HauMenoBanue
- Pa3aeaoB U TeM

n/n

NPOrpamMmbl

IIpocreiimue
F€OMETPUYECKHE

(Gurypsl U UX CBONCTBA.

N3mepenune
TrCOMETPHUICCKUX
BEJINYNH

KoaunuecTBO 4acoB

Bcero

14

KoHnTpoJbHbie
padoThI

[IpakTrueckue
paboThI

OCHOBHBIE BUBI
JIEATENLHOCTH

OOBSICHATD, UTO TAKOE
OTpPE30K, JIy4, YroJ,
Kakue QUrypsl
Ha3bIBAIOTCSl PaBHBIMH,
KaK CPaBHUBAIOTCS H
U3MEPSIOTCS OTPE3KHU U
YIJIBI, YTO TaKOE TPayc
U TpajiycHas Mepa yria,
KaKOH yroJ Ha3bIBaeTCs
OPSMBIM, TYIIBIM,
OCTpPBIM, Pa3BEPHYTHIM,
YTO TaKoe cepeuHa
oTpe3ka U OucceKTpuca
yIiia, Kakue yrIIbl
Ha3bIBAIOTCS
CMEXHBIMHU M KaKue
BEPTHKATBHBIMH;
bopmynupoBaTh 1
000CHOBBIBATh
YTBEPKICHUS O
CBOMCTBAX CMEXHBIX U
BEPTHKAIBHBIX YIJIOB;
00BACHATH, KAKHE

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [{OK
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TpeyroapHUKH

22

MPSIMbIC HA3bIBAIOTCS
MEPICHINKYJIIPHBIMH;
(bopMyIMpOBaTh U
000CHOBEBIBATh
YTBEPIKIACHHUE O

CBOMCTBE JIBYX NPSAMBIX,

NEPIEeHIUKYISIPHBIX K
TpeTbeil; n300pakaTh U
pacro3HaBaThb

YKa3aHHBbIE IPOCTEHIINE

burypsl Ha yepTexax;
pemars 3a1auu,
CBSI3aHHBIE C 3TUMHU
MPOCTEUILINMU

¢durypamu.
OOBACHATDH, KaKas
dburypa Ha3bIBaeTCs
TPEYroJIbHUKOM, YTO
TaKO€ BEpPLIUHBI,
CTOPOHBI, YTJIBI
epuMeTp
TPEYTOJIbHUKA, KAKOMN
TPEYTOJIbHUK
Ha3bIBACTCS
paBHOOEAPEHHBIM U
Kakou
PaBHOCTOPOHHUM,
KaKue TPEYroJbHUKU
Ha3bIBAIOTCS PAaBHBIMU;
n300paxkaTth 1

but6mmorexa [IOK
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pacrno3HaBaTh Ha
yepTekax
TPEYTOJIBHUKH U UX
3JICMEHTHI,
dbopmyaupoBaTh U
JIOKa3bIBaTh TEOPEMBI O
MPU3HAKAX PABEHCTBA
TPEYrOJIbHUKOB;
O0BACHATDH, YTO
Ha3bIBACTCS
MEPIEeHIUKYIISIPOM,
MPOBEACHHBIM M3
OAHHOW TOYKHU K JaHHOU
IIPSAMOM;
dbopMynupoBaTh U
JIOKa3bIBaTh TEOPEMY O
MEePIEHIUKYISIPE K
PsIMOi; OOBSACHSITH,
KaKue OTPEe3KU
Ha3bIBAIOTCS MEUAHOM,
OucceKTpucon u
BBICOTOM TPEYTOJIbHUKA;
dbopMynupoBaTh u
JIOKa3bIBaTh TEOPEMBI O
CBOMCTBaAx
PaBHOOEIPEHHOTO
TPEYrOJbHUKA; PEIIaTh
3a/71a4M, CBSI3aHHBIC C
MPU3HAKAMU PaBEHCTBA
TPEYTOJIHLHUKOB U




CBOMCTBaMH
PaBHOOEAPEHHOTO
TPEYroJbHUKA;
dopmynupoBaTh U
JI0Ka3bIBaTh TEOPEMY O
CyMMeE YTJIOB
TpEyrojbHUKA U €€
CJICZICTBHE O BHEIIHEM
yIJie TPeyrojbHHKa,
IPOBOTUTH
KJIacCU(PUKALTHIO
TPEYroJbHUKOB I10
yriam; (opMyIMpOBaTh
U JI0Ka3bIBaTh TEOPEMY
0 COOTHOIICHUSX
MEXy CTOPOHAMH U
yIJIaMHU TPEYroJIbHHUKA
(mpsimoe u obpaTHOE
YTBEPXKICHUS) U
CJIEZICTBUS U3 HEE,
TEOpeMY O HEpaBEHCTBE
TPEYroJbHUKA,;
dbopMynupoBaTh u
JTOKa3bIBaTh TEOPEMBI O
CBOMCTBAX
PSIMOYTOJIBHBIX
TPEYroJbHUKOB
(IpsAMOYTOJIbHBIN
TPEYroJbHUK C YTIIOM
30°, npusHaku




paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB);
dbopmyaupoBaTh
ornpezeNneHus
pPacCTOSHUS OT TOYKH
JI0 IPSIMOM, PACCTOSIHUSA
MEXy HapayieTbHbIMU
MPSIMBIMU; PEIIAThH
3a]1a4u Ha BBIYUCIICHUS,
JI0KA3aTeNbCTBO U
MOCTPOCHHUE, CBSI3aHHBIC
C COOTHOLICHUSIMU
MEXy CTOPOHAMHU U
yIJIaMy TPEYroJIbHHUKA U
PacCTOSTHUEM MEXIY
napajuieIbHBIMA
MPSIMBIMU, TIPH
HE00X0IUMOCTH
MPOBOJUTH 10 XOTY
peLeHus
JIOTIOJTHUTEIIbHBIE
MOCTPOCHHS,
COIIOCTaBJISTh
MTOJIyYEHHBIN pe3yabTaT
C YCIIOBHEM 33J1a4H, B
3ajjayax Ha MOCTPOEHUE
UCCIIEI0BATh
BO3MOYKHBIE CITy4aH.

[TapannensHbIE IPSIMBIE,

14

but6mmoreka [IOK




CyMMa yIJIOB
TpPEeYroJbHUKA

®opMyIMpOBaAThH
olpeeneHue
napajuiesIbHbIX
HPSAMBIX; OOBSCHSATH C
HIOMOILBIO PUCYHKA,
KaKHe yTJIbI,
00pa3oBaHHbIE IIPU
NepeceueHn  IBYX
IIPSAMBIX CEKYILEH,
Ha3bIBAIOTCSl HAKPECT
JeKaIIUMU, KaKue
OJIHOCTOPOHHUMHM U
Kakue
COOTBETCTBEHHBIMH;
dbopMynupoBaTh U
JIOKa3bIBaTh TEOPEMBI,
BBIpaKAIOIIHE
MIPU3HAKH
napajieIbHOCTH JIBYX
NPSMBIX; OOBSCHSTB,
YTO TaKOE€ aKCHOMBI
reOMETPHH U KaKue
aAKCHOMBI yKe
UCTIOJTh30BAJINCH PaHEE;
dbopMynupoBaTh
aKCHOMY TTapajuTeIbHBIX
NPSMBIX U BHIBOJIUTD
CIIEACTBUS U3 HEE;
bopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMBI O

https://m.edsoo.ru/7f415e2e
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CBOMCTBax
MapajuIeIbHbIX MPSMBIX,
oOpaTHbIE TeOpeMaM O
IIPU3HAKaX
MapajuIeIbHOCTH,
CBSI3aHHBIX C HAKPECT
JIeKAIIUMH,
COOTBETCTBEHHBIMH 1
OJIHOCTOPOHHUMH
yIJIaMHU, B CBSI3U C ATUM
OOBSACHSATH, UTO TAKOE
YCIIOBHE U 3aKIIFOUECHUE
TEOPEMBI, KaKas
TeopeMa Ha3bIBaeTCs
0o0paTtHo# 1o
OTHOIIECHUIO K JJAaHHOH
Teopeme; OOBSCHATH, B
4EM 3aAKITFOYACTCS
METO/ I0Ka3aTeIbCTBA
OT MPOTUBHOTO:
bopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMBI
00 yriax ¢
COOTBETCTBEHHO
napauieIbHBIMU 1
MePIEHINKYJISIPHBIMA
CTOPOHAMU; IPUBOJUTH
MIPUMEPBI
MCIIOJIb30BaHUSI 3TOTO
METO/1a; peuaTh 3a1a4u




Ha BBIYUCIICHUE,
JI0Ka3aTeJbCTBO U
MIOCTPOEHHUE, CBSI3aHHBIE
C napaJlyieIbHbIMU
MPSMBIMH.
@opMyInupoBaTh U
JIOKa3bIBaTh TEOPEMY O
CyMMe€ yTJIOB
TpEyrojbHUKA U €€
CJIEJICTBUE O BHEIIHEM
yTJie TPEYroJIbHUKA.

OKpY>KHOCTb U KpYT.
I'eomeTpuueckue
MOCTPOCHHUS

14

®opMyIHpOBATH
ornpezeneHue
OKPYXHOCTH;
OOBSICHATB, UTO TAKOE
LEHTp, pajnuyc, XopAa u
JIMaMeTp OKPY>KHOCTH;
pemarhb nmpocTenime
3aJlaud Ha IOCTPOCHHE
(moctpoenue yria,
pPaBHOTO TAaHHOMY,
MIOCTPOCHUE
OMCCEeKTPUCHI yria,
IIOCTPOEHHE
NEepIEHAUKYISPHBIX
NPSMBIX, IIOCTPOEHUE
CepeIMHbI OTPE3KA) U
OoJiee CI0KHBIE 3a1a4H,
UCTIONb3YIOIINE
yKa3aHHbIE

but6mmoreka [IOK
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IIPOCTEUILIHNE;
COIIOCTABJIATH
IIOJIy4YEHHBIN PE3yJIbTaT
C YCJIOBHMEM 3a/la4yH.

IToBTOPUTH NPU3HAKH

paBeHCTBA
TPEYTrOJIbHUKOB,

[ToBTOpEHUE, 4 1 EZH:JII{E:;HOCTH bubnnorexa [JOK

000011IeHNE 3HAHUMN p https://m.edsoo.ru/7f415e2e
MPSIMBIX O

COOTHOIIECHUE MEKTY
CTOpPOHAMH U yriaMu

TPEYTOJIbHUKA.

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 08 4 0



https://m.edsoo.ru/7f415e2e

8 KVIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

YeThIpEXyroIbHUKA

KoanuecTBo 4acoB

Beero KonTposabHubie
padoThI
12 1

IIpakTHyeckue
padoTshI

OCHOBHBIE BUIEI
ESITENLHOCTH.

Ymems 00BICHUTS,
Kakas ¢purypa
Ha3bIBACTCS
MHOTOYTOJIEHUKOM,
Ha3BaTh €ro JICMCHTHI,
3HAMb, 4TO TAKOC
epUMETP
MHOTOYTOJILHUKA,
KaKoi MHOTOYT'OJIbHUK
Ha3bIBACTCS
BBIMTYKITBIM; yMemb
BBIBECTH (pOpMyTy
CYMMBI YTJIOB
BBITYKJIOTO
MHOTOYTOJIbHUKA
.Ymemv HaxoanThb
YTIIBI
MHOTOYTOJIEHUKOB, UX
MIePUMETPBHI.

3nams onp-1
napaJuienorpaMmma u
Tpaneuuy, BUIbI
Tpamnemnuu,
(OopMyYITHPOBKH

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18

Teopema Paneca u
TeopemMa o
MIPOTIOPITUOHATBHBIX
OTpe3Kax, Mo I00HbBIE
TPEYroJIbHUKU

15

CBOICTB U MIPU3HAKOB
rapajiesorpamMmma u
paBHOOEAPEHHOMN
Tpamneuuu, ymems ux
JT0Ka3bIBaTh U
MIPUMECHSITb.

Ymemwv BbIIONHATH
JieJIeHre OTpe3Ka Ha N
PaBHBIX YacTel C
MTOMOIIBIO ITUPKYJIS U
JUHEHKU; UCTIONB3YS
CBOMCTBA
rapajuiesiorpaMmma u
paBHOOEPEHHON
Tpanenuu ymems
JTIOKa3bIBaTh HEKOTOPHIE
YTBEPKJICHHUSL.

Ymems BeimonuaTe
3a7a4¥ Ha TOCTPOECHUE
YEThIPEXYTOJIbHUKOB.

3uamoe onpeneneHust
MPONOPIUOHATBHBIX
OTPE3KOB U TTOI00HBIX
TPEYTOJIbHUKOB,
TeopeMy 00
OTHOIIICHUU TOJOOHBIX
TPEYTOJIBLHUKOB

U CBOMCTBO

OMCCEKTPHUCHI
TpeyrojbHUKa. Ymemo

but6mmorekxa [IOK
https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18

ITnomans. Haxoxnenue
IIomanaeu
TPEYTOJIbHUKOB U
MHOTOYTOJBHBIX (QUTYP.
ITnomagu momxoOHBIX

buryp

14

OMpeIEATh O00HBIC
TPEYTrOJIbHUKH,
HaxOJIUTh HEU3BECTHHIC
BEJIMYUHBI U3
MIPONOPLUUOHAIBHBIX
OTHOUIEHUH.

3Hamb pyU3HAKU
noxoous
TPEYrOJIbHUKOB,
onpeieseHue
MIPOITOPIIMOHATBHBIX
OTPE3KOB.

3Hamb OCHOBHEIC
CBOICTBA ILIOIIAICH U
dbopmyny nis
BBIYMCIIEHHS TJIOIIAIH
MPSIMOYTOJIbHUKA.
Ymems BoIBECTH
dbopmyny nist
BBIYHCIICHUS
TUIOIIATH
NPSIMOYTOJIbHUKA.

3nams GopMyIBI IS
BEIUMCIIEHUS
MIoaaeH
napajenorpaMmma,
TPEyTrOJIbHUKA U
Tpaneiuu;

ymemsb UX JI0Ka3bIBATh,
a TaxoKe

but6mmorekxa [IOK
https://m.edsoo.ru/7f417e18
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Teopema [Tudaropa u
Havayia TPUTOHOMETPUHU

10

3HaAmMb TEOpEMY 00
OTHOILECHHUH IIJIOIIAIEH
TPEYroJIbHUKOB,
UMEIOIIUX 110 PaBHOMY
yrity. Ymemo
MIPUMEHSTH BCE
W3Y4YEeHHBIE (POPMYJIBI
MIPH PELICHNUH 33134, B
yCTHOH opme
JI0Ka3bIBaTh TEOPEMBI H
W3narartb
HE0OXO0TUMBIi
TEOPETUYECKUH
MaTtepual.

3namb TEOpEMY
[Tudaropa u obparnyro
el TeopeMy, 00J1aCTh
MIPUMCHCHHSI,
nraropoBsl TPONKHU.

Ymemw noxkaspiBaTh
TEOPEMBI U IPUMEHSATH
WX TIPH pEIICHUHN
3a/1a4, HaXOdUTh
HEU3BECTHYIO
BEJINYUHY B
MPSIMOYTOJIBHOM
TPEYroJIbHUKE.

3namo onpeneneHus
CUHYCa, KOCUHYCA U
TaHTre€HCca OCTPOro yria

but6mmorexa [IOK
https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18

VYribl B OKpY>KHOCTH.
Bnucannble 1 onrcaHHBIE
YEeTHIPEXYTOJIbHUKH.
KacarensHbIe K
okpyxxHocTu. Kacanue
OKPYKHOCTEH

13

MPSIMOYTOJIEHOTO
TPEYroJibHUKA,
3HAYCHUS CHHYCA,
KOCHHYCa U TaHT'€HCa
qutst yriioB 30°, 45° u
60°, meTpuueckue
COOTHOIIICHUSI.

YMeTh I0Ka3hIBaTh
OCHOBHOC
TPUT'OHOMETPHUYCCKOC
TOXICCTBO.

3name, Kakasg
OKPYKHOCTh
Ha3bIBAETCS BITMCAHHOMN
B MHOTOYTOJIbHUK U
Kakas OITMCaHHOM
OKOJIO
MHOT'OYTOJIbHUKA,
TEOpEMBI 00
OKPY>KHOCTH,
BITMCAaHHOM B
TPEYTrOJbHUK, U 00
OKPY>KHOCTH,
OIMMCAHHOM OKOJIO
TPEYTOJbHUKA,
CBOMCTBA BIIMCAHHOT'O
U OIICAaHHOI'O

bubnunorexa LIOK
https://m.edsoo.ru/7f417e18
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YETBIPEXYTOJbHUKOB.

3nams TEOPEMBI O
OucceKTpuce yria u o
CepeMHHOM
NEePHEeHUKYISIPE K
OTpPE3KY, UX CIIC/ICTBHA,
a TaKke TeopeMy o
NepECeYCHUH BBICOT
TPEYTOJIbHUKA.

Ymemw noka3piBaTh
3TU TEOPEMBI U
MPUMEHSATh UX MPU
pELICHUH 3a/1a4.

[ToBTOpEHnue, 06001mEeHNE
3HAHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

CucreMaTH3upyIOT U
0000111al0T N3yYEHHBIH
MarepHal

bubmmoteka IIOK
https://m.edsoo.ru/7f417e18
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9 KJIACC

Haumenosanue
Ne

pa3iesIioB H TeM
n/n

NPOrpaMMblI

Tpuronomerpus.

Teopembl KOCHHYCOB U
cuHycoB. Pemenue

TPEYTrOJbHUKOB

KoaunuecTBO 4acoB

Bcero
padoThI

16 1

KoHnTpoJibHbIE

IIpakTuyeckue
padoThI

OcHoBHBIE BUIBI
JeATeIbHOCTH

KakoBo nonsaTue
CUHYyCa, KOCHHYCA,
TaHreHca u
KOTaHTeHCa ISl YTII0B
ot 0° no 180°? Kak
BBITJIS AT OCHOBHOE
TPUTOHOMETPUUYECKOE
TOXaecTBOo? KakoBeI
bopMynbl 1151
BBIYHCJIECHUS
KOOpPJHWHAT TOYKH?
KaxkoBsl hopmyis
npuBeneHus Sin(90°-
a), cos(90"-a),
sin(180°-a),
cos(180°-a)?
KaxoBo mokaza-
TEIBCTBO TEOPEMBI
CHUHYCOB U KOCUHYCOB,
UX MPUMEHEHUE TIpU
pemenuu 3anay? Kak
3aKpEIUTh TEOPEMY O
TIJIOIIAHN Tpe-
YTOJBHUKA U CO-

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nmorexa LIOK
https://m.edsoo.ru/7f41al2c
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BEPILIEHCTBOBATH €€
MIPUMEHEHHE MPU
pelieHnu 3aaaq?
KakoBbl hopmyisl,
CBSI3BIBAIOIINE CUHYC,
KOCUHYC, TAaHT€HC,
KOTaHI'€HC OJTHOTO U
TOTO e yria?
KakoBbl popmyisl
npuseaeHus? Kak
HCII0Jb30BaTh
OCHOBHOE TPHUTO-
HOMETPHYECKOE
TOX/1eCcTBO U op-
MYJIBI TS BBIYUC-
JIEHUSI KOOPAMHAT
TOYKHU?

Kak 3akpenuts
HaBBIKM HaXOXKJICHHUS
CHUHYCa, KOCUHYyCa H
TaHTeHCa JJIs YTIIOB OT
0° mo 180°?

KakoBo noka3za-
TEITBCTBO TEOPEMBI O
TJTOIIAH Tpe-
yrosibHuKa? KakoBo
ee IpUMEHEHUE TPU
pelenuu 3agad’?
KakoBo mokasa-
TEJBbCTBO TEOPEMBI




CHUHYCOB U KOCHHYCOB,
UX MPUMEHEHUE IpU
pemennu 3a1a4? Kak
3aKpEeNUTh TEOPEMY O
TUIONIA U Tpe-
YTOJIbHUKA U CO-
BEPIIICHCTBOBATH €€
MIPUMEHEHHE MPU
pereHun 3aaa4d’?
KakoBo nokasa-
TEIBCTBO TEOPEMBI O
IJIOLIAM TTapa-
nenorpamma? Kaxk
pemiarh 3a7a4u Ha
HCII0JIb30BAHUE
TEOpPEM CHHYCOB U
KOCHHYCOB?

Kak pemars 3agaun Ha
HCIOJIb30BAHUE TEOPEM
CHHYCOB U KOCUHYCOB?

[IpeoOpazoBanue
nogo6usi. Metpuueckue
COOTHOUICHUS B
OKPYXXHOCTH

10

3namu onpeneneHus
MIPOMTOPIIMOHATEHBIX
OTPE3KOB U MOI00HBIX
TPEYTOJIHHUKOB,
TeopeMy 00 OTHOILIIEHUHN
IMOO0HBIX
TPEYrOJIbHUKOB

U CBOMCTBO

OUCCEKTPUCHI

TpEeyroJIbHUKA. Y memb

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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OTIPEAETSATH OJO0HBIC
TPEYrOJIbHUKH,
HaXOJUTb
HEU3BECTHBIE
BEJIMYMHBI U3
IIPONOPLIMOHAIBHBIX
OTHOLLIEHUH.

3nams, xKakoil yron
Ha3bIBAETCS
LEHTPAIbHBIM U KaKOH
BIIMCAHHBIM, KaK
OIIpeAEIAeTCS
rpagycHas Mepa Jyru
OKPY>KHOCTH, TEOPEMY
O BIIUCAaHHOM YTJI€,
CIIEJICTBUS U3 HEE U
TEOpeMyY O
IIPOU3BEIECHUN
OTPE3KOB
[IEPECEKAIOIINXCS
XOpA.

Bexkrops!

12

KakoBbl moHATHS
BEKTOpA, ero
Hayaja v KOHIIA,
HYJIEBOTO BEKTOpA,
JUIMHBI BEKTOPA,
KOJUTMHEAPHbIX,
COHAaIIpaBJICHHBIX,
IPOTHBOIOJIOXKHO
HamnpaBJICHHBIX

U PaBHBIX BEKTO-

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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poB? Kak BbITISIUT

n300paxxeHue

1 0003HaYEHHE
BEKTOPOB?

Kak oTnoxurn
BEKTOp OT JaH-
HOM TOYKH?

Yro Takoe cymma

JIBYX BEKTOpPOB?
KakoBo npumenenue
3aKOHOB CIIOKECHHS
JIBYX BEKTOPOB
(npaBuiio
TpEeyrojbHUKa U
IpaBuJjIo Ma-
pajienorpaMma) Ha
npakTtuke? Kak
IIOCTPOUTH BEKTOD,
paBHBIN CyMME JIBYX
BEKTOPOB, C
UCIIOJIb30BaHUEM
MpaBuja CIOXKEHUS
BEKTOpPOB?

KakoBo nmonsitue
CYMMBI Tpex U OoJee
BekTOopoB? Kak
IIOCTPOUTH BEKTOD,
pPaBHBIN CyMMeE
HECKOJIbKUX
BEKTOPOB, C




UCIIOJb30BaHUEM
IpaBuja MHO-
royrojbpHuKa?
KakoBo nonsitue
pa3HOCTHU JBYX BEK-
TOpPOB, IPOTHBOIIO-
JIOXHBIX BEKTOPOB?
Kaxk noctpouts
BEKTOp, PABHBIN
Pa3sHOCTH JBYX
BekTOpoB? Kak
JI0OKa3aTh TEOPEMY O
pPa3HOCTHU ABYX
BEKTOPOB?

KakoBa nemma o
KOJIJIMHEapHBIX
BekTopax? Kakoso
JI0Ka3aTelIbCTBO
TEOPEMBI O pas-
JI0KEHUHU BEKTOpa Mo

JIBYM JTaHHBIM
JlekapTOBBI KOOPIMHATHI Y bubnuoteka [JOK
9 1 HEKOJUTHHEAPHBIM

Ha INIOCKOCTH https://m.edsoo.ru/7f41al2c
BekTopam? Kak

pemaTh 3a7a4u Ha
MpUMEHEHUE
TEOPEMBI O pas-
JI0’)KEHUHU BEKTOpa IO
JIBYM HEKOJLJIH-
HEapHbIM BeKTOpam?



https://m.edsoo.ru/7f41a12c

Kak coepiien-
CTBOBATh HaBBLIKU
pelieHus 3aaa4q
METOJIOM KOOpIuHaT?
KakoBa ¢opmyna
PacCTOSIHUSI MEXKTY
JIBYMSI TOUKaM#?
KaxkoBa ¢opmymna
JUTUHBI BEKTOpa?
Kakos BeiBOA
ypaBHEHUS
okpyxxHOcTH? KakoBo
MIPUMEHCHHE
ypaBHEHUS
OKPYKHOCTH K pe-
IICHUIO 3a7a4?

Kak cosepien-
CTBOBAaTh HaBBIKU
pelieHus 3a1a4d B
KOoopJauHaTax?
KakoBo nonstue
ypaBHEHUS TUHUH HA
miockoctu? Kak
pemiaTth 3a7auu
METOJIOM KOOpANHAT?

IIpaBunbHbIE
MHOT'OYTOJIbHUKH.
JlnmuHa OKpYXHOCTHU U
IJIOIIAb Kpyra.

KakoBa cymma

YIJI0B BBIIYKJIOTO
MHOT'OYTOJIbHUKA?
KakoBo cBOMCTBO

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
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Briuucienue miomnaaen

OMCCEKTPHUCHI

yraa? KakoBo

JI0Ka3aTelb-

CTBO TEOPEMBI

00 OKPY)KHOCTH,

OIIMCAaHHOM OKOJIO
TpeyroiapHuka? Yro

TaKoe MpaBHJIbHBIN
MHOTOYTOJIbHUK U
CBs3aHHBIE C HUM
nouaTua? Kakos
BBIBOJ (POPMYJIBI JJIs1
BBIUUCJICHUS yTia
MPaBWJIBHOTO 71 -
yroJIbHUKA?
KaxkoBsl popmy-
JIUPOBKA U JI0Ka-
3aTeIbCTBa TEOPEM 00
OKPY’KHOCTSIX:
OMHCAaHHOMN OKOJIO
MPaBUIBLHOTO
MHOTOYTOJIbHUKA U
BIIMCAaHHOH B
IIPaBUJIbHBIN
MHOTOYTOJIbHUK?
KakoB BEIBOJI
bopmy, cBA3BI-
BAIOLIUX PaJNYChl
BIIMCAHHOU U
OIMMCaHHOM




JIBMKEHUS TIIOCKOCTH

OKPYKHOCTEH €O
CTOPOHOM Mpa-
BHJIBHOTO MHOT'O-
YroJabHUKa?

KaxkoB BEIBOI
¢dbopmyIbl, BbIpa-
KAKOLIEH JIIUHY
OKPY>KHOCTH 4epe3 ee
paanyc, u GopMyIbl
JUISL BBIYMCIICHUS
JUTUHBI IyTHU C
3aJlaHHOM I'paJyCHOM
Mepoi?

Kaxk pemats 3a1aun
Ha BBIYHCIICHUE

JJIMHBI OKPYKHOCTU U

ee ayru?
Kax noctpouts
U peaqn30BaTh
WHAUBUAYAIb-
HBII MapupyT
BOCITIOJIHEHUS
MPOOJIEMHBIX 30H
B U3yYEHHOU TEMeE
«IIpaBusibHBIE
MHOT'OYTOJIbHU-

Kn»?

Yto Takoe 0To-
OpakeHHEe TIOCKOCTH
Ha ceOs U IBUXeHue?
Yrto Takoe oceBas u

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
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L EeHTpaJIbHas
cuMMeTpusa? KakoBbl
CBOMCTBA JBHMKCHHUH,
OCEBOM U LIEHTPAIIbHOU
cummetpun? Kak
3aKpenuTh 3HAHUS MPU
peumienuu 3aaaq? Yro
TaKO€ HAJIOXKEHUE U
IBHOKeHUE?

KakoBo nonsitue
napauieIbHOTo
nepenoca? Kakoso
JI0Ka3aTeIbCTBO TOTO,
YTO MapaAJIICIIbHbBINA
MepeHoC ecTh
nemwxkenue? Kak
pelmarh 3aJa4uu C
HCIIOJIb30BAHUEM
MapajieabHOTO
nepeHoca?

Urto Takoe nmoBopoT?
Kak nmocrpouts
reOMETPUUYECKHUE
(GuUrypsl ¢ UCIIOJIb30BA-
HUEM MOBOpOTa?
KakoBo noka3za-
TEIBCTBO TOTO, YTO
MTOBOPOT €CTh
IBIKEeHHE?

KakoBo nonsitue
roMoTeTHH (Impe-
oOpa3zoBaHHE TO-
nobus)? Kak co-
BEpIICHCTBOBATH




7

[ToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

HABBIKH PEIICHUS
3aJ1a4 Ha IOCTPOCHHUE C
UCIIOJIb30BaHUEM
napauieIbHOTO
nepeHoca u rmoBo-
pora?

bubnuoreka [{OK
https://m.edsoo.ru/7f41al2c
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IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue S — o0pasoBare/ibHbIE
padoTbI padoThbI pecypchl
1 [Ipocreiiiine reoMeTpuuecKre 1 bubnnorexa [JOK
0OBEKTHI https://m.edso0.ru/88660b724
2 MHOroyroiapHUK, JJoMaHas 1 bubmnorexa LIOK
https://m.edso0.ru/8866ch6a
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 Bubmmorexa IOK
https://m.eds00.ru/8866¢5c0
4 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1 Bubmmorexa IOK
https://m.edso0.ru/8866¢7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYMH, BEIYUCIICHHE OTPE3KOB 1
U YIJIOB
0 semam e omenos 1 Buomiorer LIOK
1 yrIoB ’ https://m.edsoo.ru/8866c3ea
N3MepeHne JIMHEHHBIX U YTIIOBBIX
11 BEJINYWH, BEIUUCIICHNUE OTPE3KOB 1
U YIJIOB
12 N3mepenne TMHEHHBIX U YTIIOBBIX 1



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

BEJIMYUH, BBIUUCIICHUE OTPE3KOB
U yTJIOB

[MepumeTtp u mwrommaas Guryp,

13 COCTaBJICHHBIX U3
IIPSIMOYTOJIbHUKOB
[lepumerp u miaomags Guryp,
14 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
IlonsTe o paBHBIX
15 TPEYroJIbHUKAX U IEPBUYHBIE bubnuoreka [IOK
IIPEJICTABICHHS O PAaBHBIX https://m.edso00.ru/8866ce80
¢burypax
16 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEyroJIbHUKOB https://m.edso0.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEyroJIbHUKOB https://m.eds00.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEyroJIbHUKOB https://m.edso00.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB
21 Tpu npusHaka paBeHCTBa bubmuoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/8866e88e
99 [Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJBbHUKOB
93 [Ipu3Haku paBeHCTBa

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOIiCTBO MEIUAHEBI

bu6nunoreka LIOK

24 HPAMOYTOILHOTO TPEYTOIIBHIES, https://m.edso00.ru/8866e9ec
IIPOBEIEHHON K THIIOTEHY3€
CBoliCcTBO MeMaHbI
25 PSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAECHHON K TUIIOTEHY3€
26 PaBHOOEIpeHHBIC M bu6nmoreka LIOK
PaBHOCTOPOHHHE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
97 [Ipu3sHaku u cBoicTBa bubnnoreka [JOK
pPaBHOOEIPEHHOTO TPEYTOJbHHUKA https://m.eds00.ru/8866d880
08 [Tpu3Haku u CBOKCTBA Bbu6moteka [JOK
pPaBHOOEIPEHHOTO TPEYTOJIbHHUKA https://m.eds00.ru/8866d880
29 IIpu3Haku u cBONCTBA bubmuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHHUKA https://m.eds00.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaBenctBa B reomeTpun bubmmorexa LIOK
https://m.eds00.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBeHnctBa B reomeTpun
34 IIpsAMOYTONIBHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriom B 30° https://m.edso00.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbhas pabota no teme bu6muoreka [JOK
"TpeyroabHUKH" https://m.edsoo.ru/8866echc
37 [TapaienpHble NpsAMBIE, UX bubmuotexa [JOK
CBOMCTBa https://m.eds00.ru/8866ef64
38 [Tarerit mocTynat EBkinnma



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

40

41

42

43

44

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPU NEPECEUEHUU
[apaJUICIIbHBIX IPAMBIX CEKYIIEeH

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NTEPECEUEHUU
IIapaJUIEIIbHBIX IPSMBIX CEKYLIEH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUECHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

[Tpu3Hak napamienbHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO
pacCcTOAHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MIPSIMOM

bu6nmmoreka [IOK
https://m.eds00.ru/8866f086

bubnunorexa LIOK
https://m.edso0.ru/8866f3b0



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

[Ipu3Hak napajuienbHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO

4 paccTOSHUN OT TOYEK OJHOM
MPSIMOM 710 BTOPOI MPsIMOii
46 CyMMa yrIioB TpeyroibHUKA Bubmmorexa IOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa Bubmmorexa IOK
https://m.edso0.ru/8866f8ba
48 BHemrnue yriel TpeyrojibHUKa BH6H.HOTeKa LOK
https://m.edso0.ru/8866fa5e
49 Buemnue yribl TpeyrojabHUKa
0| apamemie spmie, s Brmorera L1OK
. https://m.edso00.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOP/Ibl U IUAMETP, bubnnorexa [JOK
UX CBOWCTBa https://m.eds00.ru/88670800
52 KacarenpHast K OKpy>KHOCTH bubmmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
54 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonstue o I'MT, npumenenue B bubnunorexa LIOK
3aj1a9ax https://m.eds00.ru/8867013e
56 [Tonstue o I'MT, npumenenue B bubnunorexa LIOK
3aavax https://m.eds00.ru/88670508
buccekrpuca u cepeuHHBIN
57 MEePIEHIUKYIISIP KakK
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpy>XHOCTb, OITUCAHHAST OKOJIO bubnuoreka [JOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpYy>XHOCTb, OITUCAHHAST OKOJIO 1
TpEyroJibHUKA
60 OKpY>XHOCTb, BIIUCAHHAS B 1 bubmuorexa [IOK
TPEYTOJILHUK https://m.edso00.ru/8867103e
61 OKpy>XHOCTb, BIMCaHHAs B 1
TPEYTrOJIbHUK
62 [Ipocreiimue 3amaun Ha 1 bu6nmorexa LIOK
MOCTPOCHUE https://m.eds00.ru/88671188
[Ipocreiimue 3amaun Ha bu6nmorexa LIOK
63 1
[IOCTPOCHHE https://m.edso00.ru/886712d2
KonTponbras pabora mo teme
64 "OKEE}KHOCTBII)/I KPYT. 1 bubmmorexa LIOK
https://m.eds00.ru/88671462
I'eomeTpuueckue nocrpoeHus"
IloBTOpEHME N
65 3H(:1HI/(I)I7Ip ZCHZBH(I))?; f{I;IHe;PII;I " 1 bubmorexa HOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiacca
66 HToroBast KOHTpOJIbHASA paboTa 1 Bubmmorexa HOK
https://m.edsoo.ru/886716ec
[ToBTOpenue u 06obIIEeHNEe
67 3HAHUH OCHOBHBIX IIOHATHUH U 1
METOJOB Kypca 7 Kjacca
IToBTOpEHME N HH
68 3H(;HI/(I)§ ZCHZBH(I))?XOSII(])II;HTI/IZI " 1 bubmorexa OK
https://m.eds00.ru/886719bc
METOJOB Kypca 7 Kjacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYCHUSA
padoTshI padoThI pecypcel
1 [Tapannenorpamm, ero Npu3Haku 1 1 bubmuorexa [IOK
CBOICTBa https://m.edso0.ru/88671af2
5 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnorexa [JOK
CBOWCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, €ro Npu3HaKku u 1 bubmmoreka [JOK
CBOMCTBa https://m.edso0.ru/88671ca0
YacTHble ciaydyan
4 rapajuieJIorpaMMoB 1 bubmuoreka [IOK
(MpsIMOYTOJIBHHK, POMO, KBaJIpar), https://m.edsoo.ru/88671dea
WX MIPU3HAKH U CBOMCTBA
YacTHble c1ydan
5 rapajuieJIorpaMMoB 1 bubmuoreka [IOK
(TpsIMOYTOJTBHHK, poMO, KBaJpar), https://m.edso0.ru/88671f20
MX MIPU3HAKH U CBOMCTBA
YacrHble cydan
6 rapajuieJIorpaMMoB 1 bubmuoreka [JOK
(mpsAIMOYTOJIBHUK, pOMO, KBaJpar), https://m.edso0.ru/8867209¢c
UX NPU3HAKU U CBOMCTBA
7 Tpanemus 1 bubmuoreka [{OK
https://m.edso0.ru/88672358
3 PaBHOOOKAs 1 MpsSIMOYTOTBHAS 1 bubnuotexa [JOK
Tparnenun https://m.edso0.ru/8867252¢
9 PaBHOOOKAs 1 IPSIMOYTOJTHHAS 1 bubnmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e

Tpaneuuu https://m.eds00.ru/88672858

10 Merton yBoeHUsI MeIMAHBI bubmmorexa LIOK
https://m.eds00.ru/88672b14

11 LlenTpanbHast CHMMETpUS bubnrorexa LIOK
https://m.eds00.ru/88672b14

12 KonrponsHas pabora o Teme Bu6muoteka [JOK
"UeThIpEX yroiabHUKN" https://m.edso00.ru/88672c9a

13 Teopema darneca u Teopema o bubanoreka [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso00.ru/8867337a

14 CpenHsist TMHUSA TPEyroJbHUKA BH6H.HOTeKa LOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEyroJibHUKa Bubmmorexa HOK
https://m.eds00.ru/88672f38

16 Tpaneuus, e€ cpeqHsis TUHUA bubmorexa HOK
https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpeaHsis TUHUA bubmorexa HOK
https://m.eds00.ru/88673064

18 [IponopuiroHabHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponopuiroHabHbBIE OTPE3KU Bubmmorexa HOK
https://m.eds00.ru/88673794

20 IlenTp Macc B TpeyroJbHUKE Bubmmorexa HOK
https://m.eds00.ru/886738fc

bu6muoreka [JOK
21 HMozobibie Tpeyrob kit https://m.edséf).ru/88673a78

99 Tpu npuznaka nogoous bubmuotexa [JOK
TPEyroJIbHUKOB https://m.edso0.ru/88673bae

23 Tpu npuszHaka mogoOus bubnuorexa [JOK



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

TPEYroJIbHUKOB

https://m.edso0.ru/88673d52

Tpu npusnaka nogo0us

bu6nmmoreka [IOK

24 TPEyroJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npuznaka nogodus
TPEYroJbHUKOB
26 [Tpumenenne nogo0us npu
pelIeHIH MPAKTUIECKHUX 32144
97 KontponbHas paboTa mo teme bubanoreka [JOK
"TlogoOHBIE TPEYTONBHUKH" https://m.edso00.ru/8867445a
28 CBolcTBa mIomaaen bu6nmorexa LIOK
reOMETPUIECKUX HUTYp https://m.edsoo.ru/886745fe
29 DopmyJIbl IS TUIOILAIN bubmmoreka [JOK
TpeyroibHUKA, MapajuiejorpaMma https://m.eds00.ru/88674860
30 @opMyibl I IUIOLIAAN bubmuoreka [IOK
TpeyroibHUKA, MapajuiejorpaMma https://m.edso00.ru/88674a22
31 @opMyibl I IUIOLIAAN bubmuoreka [IOK
TpeyroJbHUKA, apaJuIeIorpaMma https://m.edso00.ru/88674a22
39 DopMyIIbl IS TUIOIAAN bubnuoreka [IOK
TpeyroibHUKA, MapajuiejorpaMma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOLIAAN bubmuoreka [IOK
TPEyroJibHUKA, NapajuiesorpaMma https://m.edso00.ru/8867542c
34 Brrunciaenue miomanei CIoXHBIX bubnunorexa LIOK
buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToit bu6muoreka [JOK
Oymare https://m.edso00.ru/8867473e
36 [Tnomanu moxoOHBIX GUryp
37 [Tnomann mogoOHBIX puryp



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

38 3ajaud ¢ MPaKTUYECKUM bubmmoreka [JOK
coJepKaHuEM https://m.eds00.ru/88675558
39 3ajaud ¢ MpaKTUYECKUM bubmmoreka [JOK
COJZICpKAHUEM https://m.eds00.ru/88675684
Pemenue 3aia4 ¢ momMoIuisko
40 MeToaa Bcn(fMoraTenLHI(l)lﬁ bubmorexa [IOK
https://m.eds00.ru/88674f90
IO
41 KontponbHas paboTa mo teme bubnnorexa [JOK
"TInomans" https://m.eds00.ru/8867579¢c
42 Teopema [Iudaropa u e Bu6moteka [JOK
PUMCHEHHE https://m.eds00.ru/88675918
43 Teopema ITudaropa u eé bubnnorexa [JOK
pUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé bubmmnoreka HOK
pUMEHEHHE https://m.eds00.ru/88675abc
45 Teopema I[Tudaropa u eé
MIPUMCHCHUE
46 Teopema [Iudaropa u eé
MIPUMEHEHUE
Omnpenenenne
TPUTOHOMETPUYECKHX (DYHKITUI
- :;’ési)giby;;;npﬂMoymﬂbHOFO bubnmorexa LIOK
’ https://m.eds00.ru/88675d32
TPUTOHOMETPHUUYECKHE
COOTHOIIIEHUS B MPSIMOYTOJILHOM
TpEeYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK

TOXACCTBO

https://m.edso00.ru/88675f44



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

OCHOBHOE TPUTOHOMETPUYECKOE

49
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXECTBO
KouTponbhas pabota no teme
51 "TeoT;)eMa anr))aropa 1 HaJaJia bubnrorexa LIOK
| https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
59 Bniucannsie ¥ IEeHTpaIbHBIE YIJIbI, bu6nmorexa LIOK
YrOJI MEXKIY KacaTeabHOM U XOpIoi https://m.edsoo.ru/8a1415b2
53 BrniucanHble U IEHTpaJIbHBIE YTIIbI, Bu6moteka [JOK
YroJl MeXJy KacaTelIbHON U XOpAOoi https://m.eds00.ru/8a141940
54 Bniucannsie ¥ iEeHTpaIbHbIE YIJIbI, bu6nmoreka LIOK
YrOJI MEXAY KacaTeJIbHOH U XOpIon https://m.edso00.ru/8a141b34
55 VYTibl MeXy XopJaaMu U
CEeKYIIUMU
56 VYTibl MeXy XopJaaMu U
CEKYIIUMU
Bnucannbie u onucaHHbie
57 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmmorexa LOK
. ’ https://m.edso0.ru/8a140f86
CBOICTBa
Bnucannsie u onucanHbie
58 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U Bubmmorexa LIOK
. ’ https://m.edsoo.ru/8al1416d4
CBOMCTBa
Bnucannsie u onvcanHbie
59 YETBIPEXYTOJILHUKHU, UX MPU3HAKU U bubmmorexa LIOK
. ’ https://m.edso0.ru/8a1416d4
CBOMCTBa
60 [IpumeneHne CBOMCTB BIIUCAHHBIX

" OIIMCAaHHBIX YCTBIP éXYl"OJ'H;HI/IKOB



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

IIPU PELICHUH I€OMETPUUECKUX
3a1a4

[IpumeHeHne CBOMCTB BITUCAHHBIX
U OIMUCAHHBIX YETBIPEXYTOJIbHUKOB

61 1
MIPH PEIICHUN T€OMETPUUECKUX
3aja4
B3anmHoe pacnionoxeHue aByx bu6nmoreka LIOK
62 . 1
OKPYKHOCTEH, 00II1e KacaTebHbIE https://m.edso0.ru/8a1410a8
63 Kacanue okpyxHoCTEN 1 bubmmorexa [IOK
Py https://m.edso0.ru/8a1410a8
6 | Verms oxoroons Busename | 1 BuGaorera IOK
i ' . https://m.edsoo.ru/8a141c88
Y OMHMCaHHBIE YETHIPEX YT OIbHUKHI
o H;)B(’)[O(};)GHI/IG ;):H(;BHI;IX H;)iSIOTI/Iﬁ " , Bu6morexa LIOK
METOIOB K B7u8Ki B
HOB KD . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUHA
o | e |
#1OB KYP . ’ https://m.edsoo.ru/8al4lefe
0000111eHNE 3HAHUHA
67 Urtorosas xoHTpoabHas pabora 1 bubmmorexa [IOK
p p https://m.edsoo.ru/8a142368
o | e e |
FIOB KYP . ’ https://m.edso0.ru/8al420ac
000011IeHE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
Onpenenenue
1 TPUTOHOMETPUYCCKUX (QYHKITUHA 1 bubmorexa LIOK
P P YHIR https://m.edsoo0.ru/8al424bc
yriaos ot 0° 1o 180°
2 DopmyIbl TpUBEICHUS 1
bu6mmoreka [IOK
3 T 1
cOpeMa KOCHIyCoB https://m.edso0.ru/8a14336¢
4 Teopema kocuHyCOB 1
bu6mmorexa [IOK
5 T 1
COpEMa KOCHIyCoB https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
6 T 1
COPEME CHHYCOB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB
8 Teopema cuHycOB
HaxoxeHue UIMH CTOPOH U bubnuorexa [IOK
9 1
BEJIMYMH YIJIOB TPEYrOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmorexa [IOK
10 P 1
R https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
11 P 1
R https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
12 P 1
CHICHIC TPEYTOIBHIROB https://m.edsoo.ru/8al42ac0
bu6 OK
13 Pemenue TpeyroibHIKOB 1 nowotexa L1

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTnueckoe NpUMEHEHNE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHyeckoe MpUMEHEHUE TEOPEM
CHHYCOB ¥ KOCHHYCOB
16 KontposbHas paboTa mo teme bubmuorexa [JOK
"PerreHue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsatue o mpeoOpa3oBaHUH bubnnorexa [JOK
noxo6us https://m.edsoo.ru/8a143ab0
18 CoOOTBETCTBEHHBIE JIEMEHTHI bubnuorexa [JOK
noJ00HBIX (uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE SJIEMEHTHI
Mo00HbBIX pUryp
Teopema o mpou3BeIEHUN OTPE3KOB
XOpI, TEOpEMA O NPOU3BEICHUH bubnnoreka [JOK
20
OTPE3KOB CEKYIIUX, TeOpeMa O https://m.edsoo.ru/8a14406e
KBaJ[paTe KacaTeJbHOM
Teopema o mpou3BeIEHUH OTPE3KOB
XOpI, TEOpEMA O NPOU3BEICHUN bubnnoreka [JOK
21
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTeJbHOM
Teopema 0 mpoU3BEICHUU OTPEZKOB
XO0pJ, TEOpeMa O IIPOU3BEACHUN bubnnorexka [JOK
22
OTpPE3KOB CEKYIIHX, TeopeMa O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeJbHOM
93 [IpuMeHeHne TeopeM B peleHnn bubnnorexka [JOK
rE€OMETPHUECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 IIpuMeHeHne TeopeM B pelleHUun bubmuoreka [IOK

reoOMCTPHUICCKUX 3aaa4

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

IIpuMeHeHne TeopeM B peleHun

bubmuoreka [JOK

25 rE€OMETPHUECKUX 3a1a4 https://m.edso0.ru/8a144578
KonrponsHas pabora o teme
26 "IIpeoOpa3oBanue mogoous. bubmuorexa [IOK
Merpudeckue COOTHOILICHHS B https://m.edsoo.ru/8al447a8
OKpYy>xHOCTH"
Omnpenenenre BEKTOPOB.
27 d)nl;)niecxnﬁ u reOMZTqueCKI/Iﬁ bubamorexa IOK
https://m.edso0.ru/8a144960
CMBICJT BEKTOPOB
28 Cil0’)keH1e ¥ BBIYMTAHUE BEKTOPOB, bu6mmoreka [IOK
YMHOXEHHE BEKTOpA Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CnosxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOXXEHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BEIMUTAaHUE BEKTOPOB,
YMHOKEHUE BEKTOpa Ha YUCIIO
31 Pa3noxxeHue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopuiatet BekTopa https://m.edsoo.ru/8al44fbe
CkanspHoe pou3BeIeHNE
33 BeKTOpPOB ercl)) anM:HeHHe TSt Bubmiorexa LIOK
’ https://m.edso0.ru/8a14539c
HAXOXCHUS JUTHH U yTJIOB
CkansipHO€ IPOU3BEIEHUE
34 BeKTO;)OB er(l)) HpI/IMSHeHI/Ie IE: bubamorexa IOK
’ https://m.edsoo.ru/8a14550e
HAXOXCHUS JUTHH U yTJIOB
35 Pemenue 3aga4 ¢ moMoIIbI0 bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemrenue 3amay ¢ nOMOIIBIO bu6mmoreka [IOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edso0.ru/8a1458c4

[IpumeneHue BEKTOPOB IS

37
pereHus 3a1a4 GU3NKU
38 KontposbHas paboTa mo teme bubnuorexa [JOK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlekapTOBbI KOOPAMHATHI TOYEK HA
IJI0OCKOCTH
40 VYpaBHeHue npsaMon bubmorexa LIOK
https://m.edso0.ru/8a145c48
41 VYpaBHeHue npsaMon
42 VYpaBHEHHE OKPYKHOCTU Bubmiorexa LIOK
https://m.edso0.ru/8a14635a
43 KoopaunaTsl TOUEK niepecedeHus bubnuoreka [IOK
OKPYXKHOCTH H TIPSMOH https://m.edso0.ru/8a146620
Meroa KOOpAUHAT NPH PELICHUN
44 reOMETPUUYECKUX 3a/a4,
MPAKTUYECKHX 3a/1a4
Meroa KOOpAMHAT NPH PELIEHUN
45 reOMETPUYECKHX 3a/1a4,
MPAaKTUYECKHX 3a/1a9
Metoa KoOpAHHAT MPH PELLICHUN
46 reoMeTpUYECKUX 3a/a4,
MPAaKTUYECKHX 3a/1a9
KonrponsHas pabora no teme
47 "ﬂeK:pTOBBI KI(:Op,Z[I/IHaTLI Ha bubmorexa IOK
. https://m.edsoo.ru/8al46e0e
TUIOCKOCTH
48 IIpaBUIIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK

BBIYHUCIICHUC UX DJICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmuoreka [JOK

49 Hueno . JLmika okpyHocTH https://m.edsoo.ru/8al1472c8
bubnmoreka [JOK
>0 Hueno m. Jniita OKpyKHOCTH https://m.edscL)E).ru/8a14714c
51 JlnmvHa TyTH OKPYKHOCTH
52 Panuannas mepa yria BuGmnorexa LIOK
https://m.edsoo.ru/8al4714c
53 [Tnomanp kpyra, cekTopa, cermeHTa bubmorexa [IOK
https://m.edso0.ru/8al147426
54 [Tnomanp kpyra, cekTopa, cermeHTa BH6JI_HOTeKa HOK
https://m.edso0.ru/8a147750
55 [Tnomane kpyra, cekTopa, CerMeHTa bubmmoreia LIOK
https://m.edso0.ru/8a147750
56 ITonsaTHE O ABM)KEHUH IUIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapannenpHbIi IEpEHOC, TOBOPOT BH6H_HOTeKa HoK
https://m.edsoo0.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmmoreia LIOK
https://m.edsoo.ru/8a147f16
59 [TapannenpHbIi IEpEHOC, TOBOPOT
60 [MapannenbHbIiA IEpeHOC, TIOBOPOT
61 [IpuMeHeHne NBUKEHUN ITPU bubmuorexa [IOK
pEIICHUY 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbHas paboTa mo Temam
62 "IIpaBuiIbHBIE MHOTOYTOJIbHUKH.
OxkpyXHOCTb. [|BUKEHUS
IJI0CKOCTH"
63 [ToBTOpenue, o600mIEeHNE, bu6mmoreka [IOK



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

cuCTeEMaTH3al s 3HAHWI.
H3MepeHne reoMeTpruiecKux
BEJIMYMH. TpeyrosbHUKU

https://m.edso0.ru/8a148524

64

[ToBTOpeHue, 06001eHNE,
CHCTEMAaTH3aINsI 3HaHUH.
[TapannensHble 1
MEepIEHUKYISIPHbIE TPSIMbIE

bubmuorexa [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpeHme, 06001IEHNE,
CUCTEMATU3ALMS 3HAHHUMN.
OKpy’>KHOCTb U KpYT.
['eomeTpuyeckne NoCTPOEHHUS.
VYTIIBl B OKPYKHOCTHU

66

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAaHUH.
Brnucannbie 1 onMcaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

68

Wrorosas koHTpoJsibHas paboTa

[ToBTOpenue, 06061IeHNE,
cHUCTEMaTHU3aIMsl 3HAHUI

bu6nmoreka [JOK
https://m.edso0.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




Onucanue MaTepuaJbHO-TEXHHYECKOIr0 o0ecnevyeHnsi 00pa3oBaTeJIbHOI0 Mpouecca.

Jlns peanin3zanuy nesel u 3a1a4 00yd4eHus: MaTeMaTHKe 110 JaHHOH IporpaMme UCIOIb3yeTCst
YMK:

1. 'eomerpus. CoopHUK pabouux mporpaMm. 7 — 9 KIacchl: MOCOOUE IS yauTenen
00m1eo0pa3oBaTeIbHBIX OPTaHU3aINid / aBTOp-cocTaBuTenb T.A. Bypmuctposa. — M.:
IIpocsemenue, 2013

2. Yuebnuk. ['eometpus: 7 — 9 ki / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomues u nap. —
M.: IIpocsemienue, 2014.

3. Pabouas Terpans mo reomerpun: 7 kiacc: kK yueouuky JI.C. Atanacsiaa u ap. «I eomerpust
7 — 9 xmaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: U3narenbctBo «Ok3aMen», 2014

4. KoHTponbsHBIe pabOTHI TI0 TeoMeTpuH: 7 kiacce: K yueOnuky JI.C. AtanacsiHa u ap.
«I"eomerpus 7 — 9 kmaccel» / H.b. MenbaukoBa. — M.: M3naTenbcTBO «OK3amMen», 2014

5. Tectrl mo reometpun: 7 kiacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narensctBo «OK3ameny, 2014

6. JlumakTuaeckue MaTepualbl o reoMeTpun: 7 kinace: k yaeonuky JI.C. Atanacsna u ap.
«"eomerpus 7 — 9 xknacee» / H.b. MenbuukoBa, I'.A. 3axapoBa. — M.: U3narenscTBo
«Dxk3ameny, 2014

7. Pabouas teTrpanap 1o reomeTpuu:8 kiacc: k yueouuky JI.C. Aranacsna u np. «l'eomerpus 7
— 9 xmaccey / HO.A. I'nmaskos, I1.M. Kamaes. — M.: UsnatensctBo «OKk3ameny, 2015

8. KoHTponbHble paboThl 1o reomeTpuu: 8 kiacc: K yueOHuky JI.C. AtanacsHa u 1p.
«I"'eomerpus 7 — 9 knaccs» / H.b. MenbaukoBa. — M.: U3natenbctBo «Ok3amen», 2015

9. Tects! o reomerpun: 8 kiacc: k yueoHuky JI.C. Aranacsaa u np. «['eometpust 7 —9
kiaccel» / A.B. @apkoB. — M.: UznarenscTBo «IK3amen», 2015

10. Iunaktuyeckue MaTepuaibsl o reomerpun: 8 kiace: k yueonuky JI.C. AtanacsHa u 1p.
«I'eomerpus 7 — 9 knacco» / H.b. MenbHukoBa, I'.A. 3axapoBa. — M.: U3narenscTBo
«Dx3ameny, 2015

11. . PaGouas Tetpans o reomerpun: 9 kinacc: k yueonuky JI.C. Atanacsina u ap.
«"eomerpus 7 — 9 knaces» / FO.A. I'naskos, [1.M. KamaeB. — M.: 3garenbcTBo «OK3aMen»,
2016

12. KonTposnbsHbie paboThl 10 TeomeTpun: 9 kiacc: k yueonuky JI.C. AtanacsiHa u zip.
«I"eometpus 7 — 9 xmacce» / H.b. MenbaukoBa. — M.: M3natenbcTBO «OK3amen», 2016

13. Tectol o reometpuu: 9 kinacc: k yueOnuky JI.C. Atanacsna u ap. «'eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBO «OK3ameny, 2016

14. Iunaktuyeckre MaTepuaibsl o reomerpun: 9 kiace: k yueonuky JI.C. AtanacsHa u ap.
«I'eomerpus 7 — 9 xknaces» / H.b. MenbHukoBa, I'.A. 3axapoBa. — M.: U3narenscTBo
«Ox3ameny, 2016
15. PaGouas mporpamma k yueOHuky JI.C. Artanacsna, B.®. byry3oBa. u ap. 7-9 kiaccel:

yueOHOe Tmocobue ans  obOmeoOpa3zoBaTenbHbIX  opraHu3anmii/B.®d.byry3oB.  M.:

IIpocsemenue, 2016.

16. Pabouas mporpamma no reomerpuu kK YMK JI.C. Atanacsna, B.®. Byry3oBa. 7-9 knaccel

/CoctaButens . M.MacnakoBa. M.: Bako, 2014.

17. Paboune nporpammel o yueOuukam JI.C. Atanacsna, B.®. Byry3osa. u np. 7-9 xnacchl. -

Boarorpan: Yuurens, 2012
18. PabunoBuu E. M. 'eomerpust Ha roToBBIX uepTexax. 7-11 kmaccwl/ [Ipocemenue, 2013.



st peanuzanuu 1ennei u 3a1a4 00y4eHHsl MaTEMaTHKE 10 JaHHOM MPOrpaMM TaK K€ MOTYT
IIPUMEHSTHCS. MEUAPECYPCHI I10 OCHOBHBIM TeMaM nporpammsl. [lpu peanuzanuu nporpaMmmsl
NPUMEHSIOTCS TaK K€ MearornyeckKre TeXHOJIOTUH: TEXHOJIOTUs A HepeHInaIbHOTO
00y4eHus, TMYHOCTHO-OpUEHTUpOBaHHas TexHoiorus, MKT.

K TexHuueckum cpepctaM 00ydeHus, KOTopble MOTYT 3(h(h)eKTHBHO HCIIOIB30BATHCS HA
ypOKax MaTeMaTHKH, OTHOCATCSI KOMITbIOTEp, U(PPOBOH (oToarmapar, UHTEpAaKTUBHAS TOCKA U

Ap.
[Tepeuens pabOT MPHU UCTIOIB30BAHUN KOMITBIOTEPA:
—TOUCK JIOMOJHUTENbHOM nH(popmanuu B HTepHeTe;
— CO3JIaHue TeKCTa JIOKIa/a;
— 00paboTKa NaHHBIX TPOBEACHHBIX MATEMAaTHYECKUX UCCIIEIOBAHMUIA;

— CO3JJaHHMEe MYJIbTUMEAUUHBIX MPE3EHTANH (TEKCTOB C pUCYHKaMH, poTorpadusiMu # T.1.), B
TOM YHCIIE JUIA IPEACTABICHUS PE3YNIbTaTOB UCCIEN0BATEIBCKOM U IPOCKTHON AEATEIbHOCTH.

IIpy ucnosIb30BaHNM KOMITBIOTEPA YHAIKECS IPUMEHSIOT IIOJIYYEHHBIE HAa YPOKax
UHPOPMATUKNA UHCTPYMEHTAIbHBIE 3HAHUS (HalIpUMep, yMEHHs paboTaTh C TEKCTOBBIMH,
rpauuecKuMu pelakTOpaMH U T.J1.), TEM CaMbIM y HUX (QOPMHUPYETCSI TOTOBHOCTh U IIPUBBIYKA
K IPAKTUYECKOMY IPUMEHEHHIO HOBBIX HHPOPMALIMOHHBIX TeXHONIOTUH. TeXHn4Yeckue cpeicTBa
Ha ypOKaxX reOMeTpPHH LIMPOKO MPUBJIEKAIOTCS TaKXKe MPU MOJATOTOBKE MPOEKTOB (KOMITBIOTED).

Y4eOHbIX TOCOOH 1JIsl YHALIUXCH:
1.T'eometpust 7-9 Yuebuuk nist o0meodpazoBarenbHbix yupexaenuid/ JI.C. Atanacss u np. M.
[Ipocsemenue, 2013.
2.3uB b.I'. 'eomerpus unaktudeckue marepuansl. 7 kinacc / b.I'. 3us, B.M. Meiinep. M.
IIpocsemenue, 2013
3. 3uB B.I'. 'eomerpus unakrtuyeckue marepuainsl. 7 kinace / b.I'. 3us, B.M. Meiinep. M.
ITpocsemenue, 2013
4. Mumenko T.M.. I'eomerpusi. Tematuueckue Tectol. 7 kinace/ T.M. Mumenko, A.Jl. biuHKOB.
M.: Ilpocsemenue, 2013.
5. PabunoBuu E. M. I'eomerpust Ha roToBbIX uepTexkax. 7-11 knaccerl/ [Ipocsemenue, 2013.
3uB b.I'.
6. 'eomerpus qunaktuueckue marepuansl. 8 kiacc / b.I'. 3uB, B.M. Meiinep. M. [Ipocsemienue,
2013
7. 3uB B.I'. 'eomerpus Junakrtudyeckue marepuainsl. § kinacc / b.I'. 3us, B.M. Meiinep. M.
ITpocsenienue, 2013
8. Mumenko T.M.. ['eomerpus. Tematnueckue tectol. 8 kimacce/ T.M. Mumenko, A.J[. banHkoB.
M.: Ilpocsemienue, 2013.
9.I'eometpus unakruaeckue matepuainsl. 9 kinace / b.I'. 3us, B.M. Meiinep. M. [Ipocsenienue,
2013
10. 3uB B.I'. I'eometpus Iunakruaeckue matepuainsl. 9 kinacce / b.I'. 3us, B.M. Meiinep. M.
[Tpocsemenwue, 2013
11. Mumenko T.M.. ['eomerpus. Tematnueckue tectol. 9 kinacc/ T.M. Mummenko, A.JI.
bnunkos. M.: IIpocsemenue, 2013.
12. PaGouas terpaar o reomeTpun: 7 kinacc: kK yueouuky JI.C. AranacsiHa u ap. «['eometpust 7



— 9 xmaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: M3narenscTBo «OK3aMeny, 2014

13. KoHTposbHbIe paboThI 110 TeoMeTpuu: 7 kiacc: K yueOHuky JI.C. AtanacsHa u ap.
«"eomerpus 7 — 9 knacee» / H.b. MenpaukoBa. — M.: M3natensctBo «OK3ameny, 2014

14. Tectol o reometpun: 7 kiacc: Kk yueonuky JI.C. AtanacsHa u ap. «['eomerpust 7 —9
kiaccel» / A.B. @apkoB. — M.: U3narenscTBo «DKk3amen», 2014

15. JIlumakTrdeckue MaTepHalibl o reoMeTpun: 7 kiacc: K yueonunky JI.C. AtanacsiHa u zip.
«["eomerpus 7 — 9 knaces» / H.b. MensuukoBa, I'.A. 3axapoBa. — M.: 3garenscTBoO
«Ox3ameny, 2014

16. PabGouas teTpaap mo reomerpun:8 kiacc: k yueonuky JI.C. Atanacsna u ap. «I'eomerpus
7 — 9 knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narenscTBo «OK3aMen», 2015

17. KontpombHbie paboThl 110 reomeTpun: 8 kiace: k yueonuky JI.C. Atanacsna u ap.
«I"eomerpus 7 — 9 kmaccel» / H.b. MenbaukoBa. — M.: M3naTenscTBO «OK3amen», 2015

18. Tectsl o reomerpun: 8 kiacce: kK yueonuky JI.C. AtanacsHa u np. «['eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBo «OKk3amen», 2015

19. lnnaktuyeckrue MaTepuabl o reomeTpun: 8 kiace: Kk yueoHuky JI.C. Atanacsina u ap.
«"eomerpus 7 — 9 xknaces» / H.b. MenbuukoBa, I'.A. 3axapoBa. — M.: U3narenscTBo
«Oxk3ameny, 2015

20 . PaGouas TeTpaap mo reometpun: 9 kiacc: k yueoHuky JI.C. Aranacsna u ap.
«"eomerpus 7 — 9 ximacee» / FO.A. I'naskos, I1.M. Kamaes. — M.: 3naTenbcTBO «DK3aMeH»,
2016

21. KonTpossHbie paboTsl 10 TeomMeTpun: 9 kiacc: k yueouuky JI.C. Atanacsiaa u zip.
«I"eomerpus 7 — 9 kmaccel» / H.b. MenbaukoBa. — M.: M3naTenbcTBO «OK3aMen», 2016

22. Tectsl o reometpuu: 9 kiacc: k yueounky JI.C. AranacsHa u np. «'eomerpus 7 — 9
knaccel» / A.B. ®@apkoB. — M.: U3narensctBo «OKk3amen», 2016

23. lnpakTuyeckue MaTepuaisl 1o reomeTpuu: 9 kinacc: k yueonuky JI.C. Atanacsina u jap.
«'eomerpus 7 — 9 knaces» / H.b. MensHukoBa, I'.A. 3axapoBa. — M.: I3garenscTBoO
«Dx3amen», 2016

Ilepeuenb UHTEpHET pecypcoB, iM(ppoBbIie 00Pa30BaTEIbHBIX PECYPCOB M IPYTUX
3J1eKTPOHHBIX MHGOPMALMOHHBIX HCTOYHUKOB:

000 «AKmnacce»

000 «I'mobantIady»

OI'AOY HATIO «Axkagemuss MunnposenieHust Poccun»
000 «MHTEPIA»

00O «CkatieHr»

OA UzparensctBo «IIpocBenienue»

000 «Duzukon JIadb»






