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MHNOACHUTEJIBHAS 3ATIMCKA

[Iporpamma no matemaruke it oOydaromuxcst 5—9 kmaccoB pazpaborana Ha ocHoBe OI'OC
OOO. B mporpamme 1O MaTeMaTUKe YYTeHbl MJed M MoyiokeHus KoHuenuuu pa3BUTHA
MaTeMaTuieckoro oopasoanus B Poccuiickoit denepanuu.

[IpenmeToM MaTeMaTWKH SBIAIOTCA  (yHAaMEHTAJbHBIE CTPYKTYpbl HAIIETO MHpa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOLIEHHUS (OT MPOCTEHIINX, yCBaUBaeMbIX B
HEMOCPEJICTBEHHOM OIbITE, 0 JIOCTaTOYHO CIOKHBIX, HEOOXOIMMBIX JJIsi PAa3BUTHS HAy4HBIX U
NPUKIAAHBIX Hjel). MaTemaTueckre 3HaHus O00ECIeYnBalOT NOHMMAaHUE MPUHILIUIIOB YCTPOMCTBA U
UCIOJIb30BaHMSI COBPEMEHHOM TEXHUKH, BOCIIPUATUE U UHTEPIIPETALHUIO COLIMATILHON, SKOHOMHUYECKOI],
MNOJUTUYECKON MH(pOpMaLUK, JalOT BO3MOXKHOCTb BBIIOJHATH PAcu€Thl U COCTABIATH AJITOPUTMBI,
HAXOJWUTh U PUMEHSITH (POPMYIIBI, BIAJETh MPAKTHIECKUMU TPUEMAMHU T€OMETPHUIECKUX U3MEPEHUH U
MOCTPOEHUH, YnTaTh WH(HOPMAINIO, TPEICTABICHHYIO B BUI€ TaONIHUIl, TUarpaMMm U rpaduKoB, KUTH B
YCIIOBUSIX HEOIPEAECIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep ciydailHbIX COOBITHH.

N3yuenne maremaTuku (opMupyeT y OOydyarOUIMXCS MaTeMaTU4YEeCKMH CTWIb MBIIICHHUS,
MPOSABIIAIOIIMICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBblKax. OOyuaronuecss 0CBauBalOT TaKUe MPUEMBI
U METOJbl MBIIUICHUS, KaK MHIYKIUS U AEAYyKIHs, 00001eHe U KOHKpeTH3alys, aHaJIu3 U CUHTE3,
KjJaccuukanMs M cucTeMarusauus, aOcTparupoBaHue U aHamorus. OOBEKThl MaTeMaTHUYECKUX
YMO3aKJIIOUEHUH, PaBUIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX IMOCTPOEHUIA,
CIOCOOCTBYIOT BBIpAOOTKE yMeHHS (OpPMYyIUPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYXKICHHS, TEM
caMbIM pa3BHUBAIOT JIOTMUYECKOE MbIlUIeHHE. M3yueHne maTemaTtuku oOecnednBaeT (pOpMHpOBaHHE
QITOPUTMUYECKOW KOMIIOHEHTbI MBILIUIEHUS W BOCHUTAHWE YMEHHMM JAeHCTBOBATh MO 3aJaHHBIM
aJIrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpolecce pemienus 3agad —
OCHOBOH y4eOHON JEesTeIbHOCTU Ha ypOKaX MAaTeMaTHKU — Pa3BUBAIOTCS TBOpYECKas M MPUKIIAJHAS
CTOPOHBI MBIIIUIEHUS.

OOyuenune MaTemMaTMKe JAaET BO3MOXXKHOCTb pa3BUBaThb Yy 0O0y4aroumxcs TOYHYIO,
palMoHANBHYI0 M HMH()OPMATHBHYIO pE4Yb, YMEHHE OTOHMpaTh HanOosiee MOIXOMSIIUE S3BIKOBBIC,
CHUMBOJIMUYECKUE, rpaduuecKue CpeAcTBa Ul BEIPAXKECHUSI CYKICHUH U HAIJISIAHOTO UX MPEACTAaBICHMS.

[lpy wu3ydyeHMHM MaTeMaTHKH OCYILECTBIISETCA o0Ollee 3HAKOMCTBO € METOJaMH IIO3HAHUSA
JNENUCTBUTENBHOCTH, NMPEJCTABICHUSIMH O IPEIMETE U METOJaX MaTeMaTUKH, UX OTIIMYMU OT METO/0B
APYTUX €CTECTBEHHBIX M T'yMaHMTapHbIX HayK, 00 OCOOEHHOCTSX HPHUMEHEHHs MaTeMaTHKH IJis
pelleHs] Hay4HbIX U MPUKIAIHBIX 334a4.

[TpropureTHBIMU 1IETIMU O0yUYEHHSI MaTeMaTHKE B 5—9 Kiaccax sIBISIOTCS:

(dopmMupoBaHE HEHTPATHHBIX MAaTEeMAaTUYECKUX MOHATHHI (UHMCIO, BEIWYMHA, T€OMETPHUECKast
¢burypa, mnepeMeHHas, BEpOATHOCTb, (YHKIMSA), OOECNEUUBAIOUIMX MPEEMCTBEHHOCTb U
NEePCIEeKTUBHOCTh MaTeMAaTUYeCKOro oOpa30BaHMs OOy4alOUIMXCs; IOJBEACHHE OOYyYarolMXCs Ha
JOCTYIIHOM JUJIi HHMX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3M MAaTEMATUKHM M OKPYKaIOIIEro MHpa,
IOHMMaHUE MaTEeMaTHKHU KaK 4acTH OOIIel KyJIbTyphl YEJIOBEUECTBA; PA3BUTHE MHTEIUIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH 0Oydarolmuxcs, I[103HABAaTEIbHON aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHH, KPUTHYHOCTH MBIIUJICHUS, WHTEpeca K M3YUYEHUI0 MaTeMaTHKH;, (OPMUPOBAHUE
(YHKIMOHAJIBHOM ~ MAaTeMaTW4YeCKOW  TPAaMOTHOCTH:  yMEHHUS  paclo3HaBaTh  MPOSIBICHUS
MaTeMAaTUYECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peaslbHBIX KU3HEHHBIX CUTYALUAX U IIPU
U3Y4YEHUU JPYIUX y4eOHBIX NPEIMETOB, MPOSBIEHUS 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH,
bopmMynupoBaTh MX Ha S3bIKE MATEeMAaTUKH M CO3/1aBaTh MATEMATHYECKHE MOJIENH, NPUMEHSTbH
OCBOCHHBI MaTeMaTHUYECKUH ammapaT [uid pelleHus [PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBAThH U OLICHUBATD [IOJy4YEHHBIE PE3YIIbTATHI.

OcHOBHBIE JIMHMM COJEpXKaHHUS IporpaMMbl 0 MareMmatuke B 5-9 knaccax: «Uucina u
BBIUMCIIEHUS», «Anredpa» («AnreOpandyeckue BBIPAKEHUS», «YPaBHEHUS U HEPaBEHCTBAR),
«Dynkum», «leomerpus»  («l'eomerpuueckue ¢Qurypsl M uX cBoicTBay, «M3mepenue
reOMETPUYECKUX BeNUUYUH»), «BeposTHocTh W cratuctuka». JlaHHbIE JIMHUM Ppa3BUBAIOTCA



napajuiebHO, KaXAas B COOTBETCTBHH C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHMO OJHA OT
Ipyroi, a B TECHOM KOHTaKT€ U B3aUMO/JICHCTBHUU.

Copepxanue mporpamMmbl MO MaTeMaTuKe, pachnpefenéHHOe MO0 roaaMm oOydeHws,
CTPYKTYPUPOBAaHO TaKHM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM BOIPOCAM
oOyuaromuecs oOpallagIuch HEOJHOKPATHO, 4YTOOBI OBJAJ€HUE MATEeMAaTHUYECKMMH TOHITHSIMH U
HABbIKAMU OCYILIECTBISJIOCH TOCJIENI0BATENbHO M TMOCTYNAaTeNbHO, C COOJIOACHHEM MPUHIIMIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYAJIUCH B OOLIYI0O CUCTEMY MaTEMaTHYECKUX MPEICTaBICHUM
00y4aroMMXCs, paciupsis v yriayouss e€, o0pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBercTtBHE ¢ ®T'OC OO0 maTemMaTHKa sIBAsSETCS 00s3aTEIbHBIM YIYCOHBIM MPEAMETOM Ha
yYpOBHE OCHOBHOro o0Omiero oOpazoBanusi. B 5-9 kmaccax marematuka TpaJWLMOHHO U3ydaeTcs B
paMKax CclIeAyrommx y4eOHBIX KypcoB: B 5—6 kimaccax — Kypca «MaremaTtuka», B 7-9 kiaccax —
KypcoB «AunreOpa» (BKJIOYas 3JIE€MEHThl CTAaTUCTUKA U TEOpUH BeposTHOcTei) u «I'eomerpusi».
[Iporpammoili 1o MaTeMaTHKE BBOAMTCS CaMOCTOATEIbHBIM y4ueOHBIH Kypc «BeposTHOCTh U
CTaTUCTUKAY.

OO01ee yucino 4acoB, PEKOMEHIOBAHHBIX JJIs U3y4EHUS MaTeMaTUKU (0a30BbI ypOBEHb) Ha
ypOBHE OCHOBHOT'0 00111eT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170 yacoB (5 yacoB B HefIeN0), B 6
knacce — 170 gacoB (5 yacoB B Henento), B 7 kiacce — 204 daca (6 yacoB B Hefeno), B 8 kinacce — 204
yaca (6 gacoB B Hefieno), B 9 kimacce — 204 gaca (6 9acoB B HEJICIIO).

['eomeTpust Kak OAMH U3 OCHOBHBIX Pa3fesiOB IIKOJIbHONM MaTEeMAaTHKH, UMEIOUIMH CBOEH IIeJbI0
o0ecreunTh M3yYeHUe CBOWCTB U pa3MepoB (uryp, MxX OTHOIIEHWH W B3aMMHOE PACIOJIOKEHUE,
ONMMPAETCS HA JIOTUYECKYIO, JOKAa3aTelbHYI0 JUHHUIO. L[eHHOCTh M3ydeHMsI T€OMETpUHM Ha YpOBHE
OCHOBHOI'O o00mIero o0pa3oBaHMs 3aKJIOYaeTCsl B TOM, 4YTO OOYYaroIIMHCA Y4YUTCS NPOBOAMTH
J0Ka3aTeabHble PACCYKICHMs, CTPOUTHh JIOTUYECKHE YMO3AaK/IIOYEHHUs, JOKa3bIBaTh HCTUHHBIE
YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHHUS «OT MPOTHBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOPATHBIE YTBEPIKICHMUS.

BTopoil leHHOCTBIO M3y4YEeHMsI T€OMETPUHU SIBIISIETCSI MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa NpHu
pelIeHNN KaK MaTeMaTHYeCKHX, TaK W MPAKTUYECKUX 3a]ad, BCTPEUAIOUIMXCS B PEATbHOM KU3HHU.
OOy4aronuiicsi JOHKEH HAYYUTHCS OMPEICTIUTh TEOMETPUUIECKYIO (DUTYPY, OMHCATh CIOBAMHU JaHHBIN
4epTéX WIM PUCYHOK, HAWTH IUIOIAJb 3€MEIbHOI0 Yy4YacTKa, paccuuTaTb HEOOXOAMMYIO IJIUHY
OIITOBOJIOKOHHOTO Ka0est uiau TpeOyemble pa3Mepsl rapaxa Juis aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTENbHAS JHHHAA B H3y4eHHH reoMeTpud. llpum pemeHun 3amad MpaKTUYECKOTO
XapakTepa oOy4aroLUiicsl yIUTCSI CTPOUTh MAaTEMATUYECKHE MOJIETN PEaJIbHbIX )KM3HEHHBIX CUTYalui,
IIPOBOJIUTH BBIYMCIIEHUS U OLIEHUBATh a1eKBATHOCTh ITOJIYYEHHOTO pe3yJibTaTa.

Kpaitne BaxkHO mMOAYEPKUBATH CBSI3M TEOMETPUU C JAPYTUMHU Y4YEOHBIMH TIpPEIMETaMH,
MOTHBHPOBATH HCIIOJIb30BAaTh OMPEACICHUSI T€OMETPUUECKUX (PUTYyp W TIOHSTHIA, JTEMOHCTPUPOBATH
IPUMEHEHHNE MOITYYEHHbIX YMEHUH B (PU3MKE M TEXHUKE. JTU CBSA3M HanOojee spKO BUIHBI B TeMax
«BexTopsl», «Tpuronomerpruyeckue cootHomeHus», «Meton koopauHat» u «Teopema [udaropar.

VY4eOHb1ii kypc «l'eomeTpus» BKIIOYAET CJEAYIOLIME OCHOBHBIE pa3/ielbl COAEPKAHUS:
«['eomeTpuueckue Gurypsl U ux cBoicTBa», «/3mMepeHne reoMeTpUUECKUX BEIMUUH», «JlekapTOBbI
KOOP/AMHATHI Ha IIIOCKOCTUY, «BekTopsl», «/IBrkeHus miockoctuy, «I[IpeodpazoBanus mogo0us.

OO0mee ynco YacoB, PEKOMEHJOBAHHBIX U M3y4eHus: yueOHoro kypca «l'eomerpusi», — 204
yaca: B 7 kiacce — 68 gacoB (2 yaca B Henelno), B 8 kiacce — 68 yacoB (2 yaca B HeIeNn0), B 9 Kiracce
— 68 yacoB (2 yaca B HEJIETIIO).

COJAEPKAHUE OBYYEHUA

7 KIIACC



Havanpnple mnossaTus reomerpuu. Todka, mpsMas, OTPE30K, Jyd. Yroia. Buasl yrios.
BeprukaneHbele U cMexHbIe yribl. buccekrpuca yria. JlIomanas, mHOroyroyusHuk. [lapamiensHocTs u
NEPIEHAUKYIAPHOCTD MPSIMBIX.

Cummetpuynbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cuMMmeTpuu. llpumepsl cummerpun B
OKpYXarolleM MHpE.

OCHOBHBIE IIOCTPOEHUS C NOMOLIBIO LUPKYJIsSl W JUHEHKH. TpeyroiapHuk. BeicoTa, Mennana,
OmCCceKTpuca, uX CBONCTBA.

PaBHOOEpEeHHBIN U pABHOCTOPOHHHIA TPEYTONbHUKHA. HepaBeHCTBO TpeyroiabHHKA.

CpoiicTBa ¥ IpU3HAKK paBHOOEAPEHHOTO TpeyronbHuKa. [Ipu3Haky paBeHCTBa TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKK NApaJUICNIbHBIX NpsAMbIX. CyMMa YIVIOB TPEYroJIbHHKAa. BHeENIHue yriibl
TPEyTOJIbHUKA.

[TpsimoyronpHelii  TpeyroapHUK. CBOWCTBO  MeQuaHbl MPSIMOYIOJBHOTO  TPEYTOJIbHHKA,
IIPOBEIEHHOM K runorenyse. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB. IIpsMoyronsHbii
TPEYroJbHUK € yrioM B 30°.

HepaBenctBa B reomeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoJIblIEM yriie ¥ OoJbIlIel CTOPOHE TpeyrojabHUKa. [lepneHuKyisap 1 HaKJIOHHAS.

['eomeTrpuueckoe MecTo ToUeK. bruccekTpuca yria U cepeJuHHBIN MEPIEHIUKYIIAP K OTPE3Ky Kak
r€OMETPUYECKUE MECTA TOYEK.

OKpy’KHOCTb M KpYT, XOpJla U IHaMeTp, UX CBOMCTBA. B3anMHOE pacnonoxkeHue OKpyKHOCTU U
npsmoi. KacartenbHass U cexymass K OKpy:KHOCTU. OKpy>KHOCTb, BIIUCaHHas B yroy. BnucanHas u
ONMCaHHasl OKPY>KHOCTH TPEYTrOJIbHHKA.

8 KUIACC

Yeroipéxyronpauku. [lapannenorpamMm, e€ero nmnpu3Haku W CBOWCTBA. YacTHbIe Ciydau
napasuieorpaMMoB  (IpSAMOYTOJBHUK, pOMO, KBajapaT), WX MNPU3HAKM M CBOMCTBa. Tpamerus,
paBHOOOKasI Tpanenus, €€ cBoicTBa U npu3Haku. [IpsmoyronpHas Tpanemnus.

Meron ynBoenuss Menuasbl. lleHTpanpHas cumMmerpus. Teopema @Paneca u TeopeMa o
IIPOIOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TUHUYM TPEyrojabHUKA U Tpareuuu. L{eHTp Macc TpeyrojapHuUKa.

[TogoOue TtpeyroapHUKOB, Koddduiment mnomobus. I[IpusHakum T0HOO0MS TPEYTrOJIHLHUKOB.
[Ipumenenue mogo0us MpU pelIeHUH MPAKTUYECKHUX 3a]1a4.

CpoiicTBa 1momianeii reomerpuueckux Quryp. DopMynsl IS IUIOMIATU TPEYroOJbHHKA,
napasuienorpamma, pomo6a u tpaneuuu. OTHOIIEHHE IonIaiel ToJOOHBIX QUryp.

Borunciienue miomaaei TpeyroibHUKOB U MHOTOYTOJIBHIUKOB Ha KJeTuaToi Oymare.

Teopema I[Tudaropa. Ilpumenenne treopemsl [Iudaropa mpu pemeHuN NPaKTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yria HpsMOYIOJbHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKACCTBO. Tpuronomerpuueckue GpyHkiuu yriaoB B 30°, 45° u 60°.

BrniucaHHble 1 LIEHTpaIbHBIE YTIIbI, YTOJI MEXKAY KacaTeIbHOU U XOpA0il. YTIbl MEXAY XOpAaMHu U
CEeKyIIMMH. BrucaHHble W ONUCaHHBIE YETHIPEXYrOJbHUKH. B3aumHOe pacnonoxeHue IByX
okpyxHoctel. Kacanue okpyxHocteid. O0mIme KacaTelbHbIE K IByM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, tanredc yriaoB or 0 go 180°. OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO.
®opmysbl IpUBEACHUS.

Pemenne TtpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PeleHne mpakTH4ecKuX
3a]a4 C MCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB ¥ TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue mogobus. [Togod6me COOTBETCTBEHHBIX JIEMEHTOB.



Teopema O NpOM3BENECHUM OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIUX,
Teopema O KBaJlpaTe KacaTeJbHOM.

Bexkrop, niuHa (Moaynb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTUBOMOJIOKHO HaIllpaBieHHbIE
BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALlMM HAJ BEKTOpaMH. PasnoxeHune
BEKTOPA 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopaunatsl Bektopa. CkansipHO€ NPOU3BEICHHE BEKTOPOB, NMPUMEHEHHME JUISI HAXOXKJICHHUS
JUIVH U YIJIOB.

JlekapToBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOW M OKPYKHOCTM B KOOpPJAMHATAX,
MepeceyeHne OKPYyKHOCTEH U NpsAMbIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHbIE MHOrOYrojabHUKHU. JlnnHa OKpyXHOCTH. ['panycHas W paauaHHas Mepa yria,
BBIYMCIICHUE JJIMH 1yT OKpYyXHOCTel. [lnomane kpyra, cekropa, cCerMeHra.

JIBMKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dIeMeHTapHble MpPECTaBICHHUS).
[TapannensHsiil neperoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 AJITEBPE HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3yuyenune anreOppl Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUsS HAMPABIECHO HA JOCTHUKEHUE
OOYYaIOIIMMHUCS JIMYHOCTHBIX, METAlpPEJMETHBIX M MNPEAMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB
OCBOCHUS Y4eOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThbl OCBOEHUS IPOrPAMMBbI IO MaTEMAaTUKE XapaKTePU3yIOTCSI:

1) naTpuoTHYecKOe BOCIIUTAHNE:

NPOSIBJICHMEM HWHTEpeca K NPOIUIOMY W HACTOAIIEMY POCCHHCKON MaTeMaTWKH, LEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHHSIM POCCUMCKMX MATEeMAaTHKOB W POCCHICKON MaTeMaTHYECKOM MIKOJBI, K
MCIOJIb30BAHMIO TUX JOCTHKEHUH B IPYTUX HayKaX U MPUKIAIHBIX chepax;

2) rpaskaIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH TpaKJaHWHA U PEAM3aliU €T0 MpaB, IPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBax (YHKIMOHUPOBAHUSA PpA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYp
IpaXXIaHCKOTO 001ecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTbIO K OOCYXKIECHHUIO STUYECKUX
npo0JieM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM [OCTHKEHHH HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B ACSITEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YyYacTHe€ B pEIICHWH TMPAKTUYECKUX 3a/7ad  MaTeMaTHYeCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTHM MATEMAaTUYECKOIO OOpa3oBaHUS HA NPOTSKEHUU BCEH
KU3HUA JUIsl yCIEeITHOW Npo¢eCCUOHANBHON AESITebHOCTH M PAa3BUTUEM HEOOXOAUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOEHUEM HHAMWBHIYAJIbHOM TPAEKTOPUM OOpa30BaHUSl M KU3HEHHBIX
TUTAHOB C y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOI[MOHAILHOMY M 3CTETUYECKOMY BOCIPUATHIO MAaTEMaTHYECKHX OObEKTOB,
3aJ1a4, pelIeHN, pacCyKIEHUI, YMEHUIO BUJIETh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTAIMel B JEeATEIHbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX MPEACTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJOBEKa, MPUPOJbI U OOIIeCTBa, TOHUMAHUEM MAaTeMaTHYeCKOW HayKu
Kak cQepbl UYEIOBEYECKOW [EeATENbHOCTH, JTAamoB €€ pa3sBUTHS W 3HAYMMOCTH ISl Pa3BUTHS
UMBUJIU3ALIUN, OBJIAJIECHUEM S3bIKOM MAaTEMAaTHMKH M MaTeMaTU4YeCKOM KyJIbTypod Kak CpeACTBOM
MO3HAHUS MUPA, OBJAaICHUEM MTPOCTEUITUMHU HAaBbIKAMU UCCIIEI0OBATEIBCKOM 1eATEeIbHOCTH;

6) dusuueckoe BocnmuTaHHe, (POPMHPOBAHME KYJILTYPHI 310POBbSI U IMOUHOHAILHOIO

0J1aronmoJIyumsi:
TOTOBHOCTBIO TPUMEHITh MaTeMaTUUECKUE 3HAaHUS B MHTEPECax CBOETO 3/I0pPOBbs, BEJIEHHUS 30POBOIO
o0Opa3a >XM3HU (310pOBOE€ MHTAaHHUE, COANAHCHPOBAHHBIA PEXKUM 3aHATUN M OTAbIXA, DPETyJspHas
¢usnyeckass aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCHH, MPU3HAHUEM CBOErO MpaBa Ha
OLIMOKY M TaKoro K€ IpaBa IPyroro 4eJoBeKa;

7) sKoJiornYecKoe BOCIIUTAHUE:

OpHEeHTaIlMell Ha MPUMEHEHUE MaTeMAaTUYeCKUX 3HAHUU JJIs pelleHus 3aJad B 00JIaCTU COXPAHHOCTHU
OKpYXaromeil cpejpl, TUIAHUPOBAHUS TIOCTYIKOB W OIIGHKHM WX BO3MOXHBIX TIOCIEACTBUH IS
OKpY’KaIOLIeH cpenbl, OCO3HAHHWEM TJI00ATFHOTO XapaKTepa IKOJOTUYECKHX MpoOIeM M myTed HX
pelIeHus;

8) ajanTanus K N3MeHAOIUMCH YCJIOBHAM COLHAIBHON U NPUPOAHOI cpeabl:
TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEOINPENEIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO ACSITEIIbHOCTh, B TOM YHUCIIE YMEHHE YUYUTHCS Y APYTUX JIOACH,
MpUOOpETaTh B COBMECTHOM JIeATEIbHOCTA HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHX;



HEOOXOAMMOCTBIO B ()OPMHUPOBAHHH HOBBIX 3HAHUI, B TOM 4Huclie (GOPMYyTUPOBATH HJIEH, TTOHSTHS,
TUNOTE3bl 00 OOBbEKTaX M SBJICHUSX, B TOM YHCJE paHee HE M3BECTHBIX, OCO3HABATh JCPUIUTHI
COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEMH, MJIaHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCTIPUHIUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI3OB,
TpeOyIoluil KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMble pEHICHUs U JEHCTBUS, (HOPMYIHpPOBATH U
OLICHUBATh PUCKU U MOCIEJCTBUS, GOPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATbBI
B pesynbTate oOCBOEHHs MporpaMMbl MO MaT€MaTHKe Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBanusi y oOywatomierocss OyayrT  chOpMHpOBaHbI  METalpeAMETHBbIE  PE3yJbTaThl,

XapaKTePU3YIOIIUECS OBJIaJICHUEM YHUBEPCAIbHBIMH O3HaBaTeIbHBEIMU JIEUCTBUSIMU,
YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSIMU " YHUBEPCAJIbHBIMU PEryJISITUBHBIMU
NEACTBUSIMUA.

ITo3naBaTe/bHBIC YHHBEPCAJIbHbIE Y4eOHBIE 1eHCTBUSA

ba3oBble Jornyeckue AedcTBHUA:
BBISBIIITh U XAapaKTEPHU30BaTh CYILIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, IOHATHUH,
OTHOLIEHUM MEXAYy HNOHATUSAMH, (QOPMYIUPOBATH OINpPENEICHUs MOHATUN, YyCTaHABJIMBAThH
CYIIECTBEHHBI TMPHU3HAK KIACCU(PUKAIMU, OCHOBAHHA IJsi OOOOIICHHWS W CpPaBHEHHS, KPUTEPUU
IIPOBOJMMOTIO aHAIU3a;
BOCIIPUHUMATb, (OPMYIUPOBATh U MPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE,
€AMHUYHbIE, YacTHbIE M OOUIME, YCIOBHBIE; BBIABIATh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TPOTHUBOpeuMs B (akTaxX, AAHHBIX, HAOMIOJCHHSIX M YTBEPKICHUSIX, Mpeiaratb
KPUTEPHUH JUIs BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIL;
JIeJIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKIHOUYECHHH,
YMO3AKJIIOUEHHUH 110 aHAJIOTUH; pa30upaTh 10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN (TIpsIMbIE U
OT IPOTUBHOI0), IPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JOKA3aTeIbCTBA MAaTEMaTHUYECKUX (aKTOB,
BbICTpauBaTh apryMEHTALUIO, PUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
paccyxIeHMUs;
BBIOMpATh CIIOCO0 perieHust yaeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOUPATh
HauboJiee NOAXOAAIUN C yUETOM CaMOCTOSITENILHO BbI/IEJICHHBIX KPUTEPUEB).

ba3oBble ncciieqoBaTebCKue AeHCTBHA:
MCIIOJIb30BaTh BOMPOCH KaK HMCCIEA0BATENIbCKUI MHCTPYMEHT MO3HaHUS, (pOPMyIHpOBaTh BOMPOCHI,
¢bukcupymouye MnpoTUBOpeYne, NpodiIeMy, CaMOCTOSITEIbHO YCTaHaBIMBATh MCKOMOE M JaHHOE,
(bopMHUpOBaTh TMIIOTE3Y, APIYMEHTUPOBATH CBOK MO3MIIMIO, MHEHHE; TPOBOAUTH IO CAMOCTOSITEIILHO
COCTaBJIEHHOMY IIJIJaHY HECJIOKHBIA HSKCIIEPUMEHT, HEOONBILIOE HCCIEIOBAHUE IO YCTAHOBJIECHHIO
0COOEHHOCTEH MaTeMaTHYECKOT0 O0BEKTa, 3aBUCUMOCTEH OOBEKTOB MEXAY CO00i; caMOCTOSTETHHO
(bopMynupoBaTh 0000IIEHNS U BBIBOBI 10 pe3ysibTaTaM MPOBEAEHHOIO HAOIIOIEHUS, UCCIIEeI0OBaHMS,
OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3YyJbTaTOB, BBIBOJAOB U OOOOLIECHMI; MPOrHO3MPOBATH
BO3MOHOE€ pa3BUTHE IIPOLECCA, a TAKXKE BBIABUIATH IMPEINOJNOKEHHS O €ro pa3BUTUU B HOBBIX
YCIIOBUSX.

Pabora ¢ undopmanmeii:
BBISIBJIATD HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALNU, AAHHBIX, HEOOXOAMMBIX IJISl PEIICHHS
3aJ1a4M; BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH UH(POPMAITIIO
pa3IMuyHBIX BUIOB M (OpM MpeAcTaBIeHMs; BbIOMpaTh (GopMy MpeAcTaBiIeHUs HHPOpPMALUHU U
WTIOCTPUPOBATh pelIaeMble 33aul CXeMaMHM, AuarpaMMaMu, UHOHM rpadukoil ¥ UX KOMOMHAIMAMY;
OLIEHMBATh HAASHKHOCTH HMH(POPMAIMKM TO  KPUTEPHUSAM, MPEMIOKEHHBIM  yUUTEIeM  WIU
c(OpMYIMPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHbIE YHHBepcalbHbIe y4eOHbIe 1eHCTBHA:
BOCIIPUHUMATH U (POPMYITHPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBHUAMH H IIETISIMU OOLICHHMS, SICHO,
TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, AABaTh MOSICHEHUS
10 XOJly peIIeHUs 3a]a4i, KOMMEHTHPOBATh IOJIYyYEHHBIH PE3YJIbTAT;



B X0J¢ OOCYXICHHS 33/JaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAaeMOW TEMBI, MPOOJIEMBI, peraeMon
3a]a4d, BBICKA3bIBaTh MJIEW, HALCJICHHbIE HAa IOMCK PEIICHUs, CONOCTABISATh CBOU CYXJEHHUS C
CYXJEHUSIMU JIpyIrMX YYacTHHUKOB JAMajora, OOHapyXuBaTb pa3jIMyMe U CXOJCTBO IO3ULUH, B
KOppeKTHOU (hopMe GOopMyTHUPOBATH PA3HOTIACHS, CBOU BO3PAKEHUS;
NOPEICTABIATh  Pe3yNbTaThl  PELICHMs]  3aJauyd, OSKCIEPUMEHTa,  MCCIEelOBaHMs,  IPOEKTa,
CaMOCTOATENIbHO BBIOMPATh (OpPMAT BBICTYIUIEHUS € Y4YETOM 3a/Jay IMPE3eHTALUU M OCOOEHHOCTEH
ayIUTOPUU;
MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M WHAMBHIYadbHOW pabOTHl MPH PEIICHUH
y4eOHbIX MaTeMAaTUYECKUX 3a]1ay;
IPUHAMATh L€Jdb COBMECTHOM [JESATENbHOCTH, IJIAHMPOBATh OPraHMU3ALMI0O COBMECTHOM paloOThI,
pacmpenensTh BUABI padoT, JOTOBApUBATHCS, OOCYKIATh MPOIECC M Pe3ylbTaT paboThl, 0000maTh
MHEHMsI HECKOJIBKUX JIFO/IEH;
y4acTBOBATh B I'PYNNOBBIX (opmax paboThl (0OCYaeHHs,, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBbI U
ApyTHUE), BBHIIOIHATH CBOIO YacTh pabOTHl U KOOPAMHHUPOBATH CBOM JACUCTBHUS C APYTUMH UYJICHAMHU
KOMaH/Ibl, OIICHUBATh Ka4Y€CTBO CBOETO BKJIAJ[a B OOIINI MPOIYKT IO KPUTEPHIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMM B3aUMOJAEHCTBUS.

PeryasiTuBHble YHHBepcaibHble YyueOHbIe AelicTBUSA

Camoopranuszanmus:
CaMOCTOATENIBHO COCTABIIATH IUIaH, aJlTOPUTM pPELICHMs 3a1adyu (WIM €ro 4acTh), BIOMpPATh CHOCOO
peleHuss ¢ y4€TOM HMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOW MH(OpMAIIH.

CaMOKOHTPOJIb:
BJIaJeTh CHoco0aMU  CaMOIPOBEPKH, CAaMOKOHTPOJS Ipolecca U pe3yibTara  peleHHs
MaTeMaTUYeCKON 3a/1auM; IPEJBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUH 3aJa4H,
BHOCHTH KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, HAWICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;
OLIEHUBATh COOTBETCTBUE pE3yNbTaTa JAEATEIbHOCTH IOCTABJIEHHOW LEJINW U YCIOBUSAM, OOBSCHATH
MPUYUHBI JOCTIKEHUS WM HETOCTHKEHHS 1I€TH, HAaXOAUTh OIIMOKY, JaBaTh OIIEHKY TPHOOPETEHHOMY
OTIBITY.
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TEMATHYECKOE IIVIAHUPOBAHHUE
HaumeHnoBanue - OcHoOBHOe OCHOBHBIE BH/BI 1eSITeJILHOCTH 00y4aI0LINXCSI
pasziena = 3 g coJep:kaHue
(TemMBbI) Kypca § § g
[pocreiimue 14 [Ipocreiimue @DopMyJHPOBATH OCHOBHBIE TIOHATHS U
reOMETPUYECKUE reoMeTpuYeckue OObeKTB. omnpesesneHus. Pacno3HaBaTh M3yucHHbIC

(durypsl 1 ux
cBoiicTBa. M3mepenne
reOMETPUUYECKUX
BEJIMYHMH

IMHOTOYTOJIbHHK, JOMaHasl.
CMeXHBIC U BEPTUKATbHBIC
yriael. PaboTa ¢
MPOCTENUIITUMHU YEPTEHKAMU.
M3mepenue TMHEHHBIX U
YTJIOBBIX BEJTMYMH,
BBIUMCIICHUE OTPE3KOB U
YTJIOB

TEOMETPHUYECKUE (PUTYPHI, OMPENETATh UX B3aUMHOC
[PACIOJIOKEHHUE, BHIMOJHATBL YEPTEK O YCIOBUIO
Bamadm.

IpoBoaAMTH MPOCTEUIIINE TIOCTPOEHHUS C IOMOIIBIO
UUPKYJIS U TUHEHKU.

N3MepATH TUHEWHBIE U YTJIOBbIE BEIMUUHbI
FEOMETPHUCCKHIX M MPAKTUIECKUX OOBEKTOB.
OnpeneasiTh «Ha I71a3» pa3Mepbl pealbHbIX
00BEKTOB, MPOBOAUTH IPYOYIO OLIEHKY MX Pa3MEpOB.
Pematp 331a4u Ha BEIYMCIIEHUE AJTUH OTPE3KOB U
BEIUYHH YIIIOB.

Pematp 3a1aun Ha B3aUMHOE PACTIOIOKEHUE

FCOMETPHUYESCKUX QUTYD.




[MpoBoauTH KiTaCCH(PHUKAINIO YTIOB, BBIYUCIAATD
IMTUHEHHBIC U YTIIOBBIC BETMYUHBI, TPOBOIUTH
HEOOXOIUMBIE JIOKa3aTelIbHbIE pacCyKIACHUS.
3HAKOMHTBCS C MICTOPUEN PA3BUTHUSI TEOMETPUH

TpeyrojbHUKA 22 TToHsiTHE O paBHBIX Pacno3znaBath napbl paBHbIX TPEYTOJIBHUKOB Ha
TPEYTrOJIbHHUKAX U TOTOBBIX UepTeXax (C yKazaHUEM MPU3HAKOB).
MIEPBUYHBIC TIPECTABICHUS [BBIBOMUTH ClieACTBHS (PABEHCTB COOTBETCTBYIOIIMX
0 paBHBIX urypax. Tpu AJIEMEHTOB) U3 PABCHCTB TPEYTOJIBHUKOB,
MpU3HAKa PAaBEHCTBA DopMyJIMPOBATH ONIPENEICHUS: OCTPOYTOJILHOTO,
TPEYroNbHUKOB. [IpHU3HaKkyu TymoyroiasHOTo, MPSMOYTOJIBHOTO,
PaBEHCTBA MPSMOYTOJIBHEIX [paBHOOCPEHHOTO, PABHOCTOPOHHETO
TpeyroiabHUKOB. CBOHCTBO  [TPEYTOJIHHHUKOB; OMCCEKTPUCHI, BEICOTHI, METUAHBI
MeIMaHbl IPSMOYTOJIBHOTO  TPEYTOJIbHUKA; CEPETNHHOTO TepIEeHANKYISIpa
TPEYTOJIbHUKA, OTpE3Ka; MEPUMETPa TPEYTOIbHUKA.
MPOBEIEHHON K DopMyJTHMPOBATH CBOMCTBA U MTPU3HAKU
TUTIOTEHY3E. paBHOOEAPEHHOTO TPEYTOIHHUKA.
PaBHOOCIpEHHEIC U CTpouTh YEPTEKY, PeliaTh 3a4a4H C TOMOIIBIO
[PaBHOCTOPOHHUE HAXO0KJCHUS PABHBIX TPEYTOJIHHUKOB.
TpeyronbHUKH. [Ipu3Haku u IIpuMeHATH TPU3HAKH PABEHCTBA MPSIMOYTOIBHBIX
CBOWCTBA PaBHOOCIPEHHOTO TPEYTOJILHUKOB B 33ja4aX.
TPEYTOJIbHUKA. HUcnonb3oBaTh IUGPOBIC PECYPCHI A
HepaBencTBa B reoMeTpHH. MCCJeJOBAHMA CBONHCTB M3yYaeMbIX (QUTYD.
TIpsiMmoyTroJIbHBIN 3HAKOMUTBLCSI C HCTOPHEN Pa3BUTHS TEOMETPUHN
TPEYTOJIbHUK C YriioM B 30

[TapannensHbie 14 ITapannensHbie TpsiMble, UX (@OPMYJIUPOBATH MOHATHE MAPATIIETBHBIX MPAMBIX,

MpsIMBIE, cBoicTBa. Hakpect HAXOAUTh IIPAKTUUCCKUE TPUMEPHI.

CyMMa yIJioB nexalniue, H3yuaTh CBOICTBA YIJIOB, 00pa30BaHHBIX MTPH

TpEeyroJbHHUKA COOTBETCTBEHHBIE H TIepeCeYCHNH NapajlIebHbBIX IPAMBIX CEKYIIEH.
OIHOCTOPOHHME YTIIHI, IpoBoauTh A0KA3aTENLCTBA MAPALICIHLHOCTU JBYX
00pa3oBaHHEIC TIPH MPSIMBIX C TIOMOIIBIO YTJIOB, 00Pa30BaHHBIX MPH
repecevyeHun [ePECEUCHUH 3TUX MPSAMBIX TPEThEH MPSIMOH.
MapaJuIeIbHBIX MTPSIMBIX BpruncasTb CyMMy YTJIOB TPEYTOJBHHUKA U
cekymieid). [Tpuznak MHOTOYTOIbHIKA. HaX0QuTh 4iCIOBBIC U
MapauIeIbHOCTH MPSAMBIX  (OYKBEHHBIE 3HAUYEHUS YTJIOB B TEOMETPUYECKUX
yepe3 paBeHCTBO 3a/1a4ax C MCIIOJIb30BAHUEM TEOPEM O CyMME YTJIOB
pacCTOSIHUM OT TOUEK TPEYTOJIbHUKA U MHOTOYTOJbHUKA. 3HAKOMHUTBCS €
OJTHOM MpsIMOM 10 BTOPOH  [MCTOpHeil pa3BUTHS T€OMETPUU
npsmoit. CymMMa yTiioB
TpeyroibHuKa. BHemiHue
YTIIBI TPEYTOJIEHUKA

OKpy>XKHOCTB U KpyT. |14 OKpYy>XHOCTb, XOpAa | DopMyJIHPOBATH ONIPeesieHusl. OKPY>KHOCTH,

I'eomeTpuyeckue
MOCTPOCHUS

MaMeTp X CBOMCTBA.
Kacarenbnast k
OKPY>KHOCTH. OKPY>KHOCTbD,
BITMCaHHAsSI B yTOJL.

Tlonsitue o 'MT,
MIPUMEHEHHUE B 3a/1a4ax.
Buccekrpuca u cepeTMHHBII
MICPIICHANKYISAP Kak
TEOMETPHUYECKUE MECTa
ToueK. OKPY>KHOCT,
OTHCaHHas OKOJIO
TpeyroinbHuKa. OKPY>KHOCTB,
BITMCaHHAsI B TPEYTOJIbHUK.
IIpocrefimme 3amauu Ha
MOCTPOCHUE

XOPJIbl, TUAMETPA U KacaTeNbHON K OKPYKHOCTH.
HN3yuyaTh X CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
HccnenoBath, B TOM YHCIie HCNOJIb3Ys M(POBbIE
Pecypchl: OKPY>KHOCTh, BOUCAHHYIO B YT'OJI; IEHTP
OKPY>KHOCTH, BOMCAHHOU B yTOJI; pABEHCTBO OTPE3KOB
KacaTeIbHBIX.

Hcnoas3oBath metoa I MT mist mokasateabcTBa
TEOpEM O TIePECCUCHUN OUCCEKTPUC YTIIOB
TPEYTOJbHHUKA U CEPEIMHHBIX MEPIIEHANKYIISIPOB K
CTOpPOHaM TpeyroyibHuka c¢ nomouipio I'MT.
OBJjaieBaTh NOHATUSIMHU BIIMCAHHON U ONMKUCAHHON
OKPY’KHOCTEH TPEYTOJIbHHUKA, HAXOAUTh IIEHTPHI ITUX
OKpYKHOCTEH.

PemaTh OCHOBHBIC 321a44 HA MOCTPOEHHUE: YIIIa,
PaBHOT'O JAHHOMY; CEPEAMHHOIO MEPICHANKYIIApa
JTAaHHOTO OTpE3Ka; MPSIMOM, MPOXOsIIel uepe3
NAaHHYIO TOUKY U

NEepICHIUKYISIPHON JaHHOM MPSIMOii; OMCCEKTPUCH




JTAHHOTO yTJIa; TPEYTOJILHUKOB TI0 Pa3IHYHBIM
AJIIEMEHTaM.
3HAKOMHTBLCS ¢ HICTOPUEN PAa3BUTHUS TECOMETPUH

[loBTOpenue, 4 [ToBTOpenue u o6o0IIeHre |[PemaTh 3aJa4u HA TTOBTOPEHUE, WILTIOCTPUPYIOIIUE
00001IeHNe 3HAHUI OCHOBHBIX TIOHSATHH 1 CBSI3M MEX/Ty Pa3INYHBIMH YacTIMHU Kypca
METOJIOB Kypca 7 Kiacca
OBIIEE 68
KOJIMYECTBO
YACOB I1O
[MPOI'PAMME

INPEJIMETHBIE PE3YJIBTATHI

K konIty 00ydenus B 7 Kjacce 00y4JaromUiCs TOJTYIHUT CICIYIONINE MPEAMETHBIE PE3YIbTaThI:

Pacno3HaBaTh m3ydeHHbIE T€OMETPUYECKHE (UTYPHI, OMPENEIATh UX B3aUMHOE PAaCIIOIOXKECHHE,
M300pakaTh TEOMETpHYECKHe (UTyphl, BBIMONHATH UYEPTEKH MO YCIOBHIO 3amaud. K3mepsrTsb
JIMHEMHBIE U YTJIOBBIE BEIWYMHBIL. PeliaTs 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyrO0 OILIGHKY JWHEHWHBIX W YIVIOBBIX BEJIMYMH TPEAMETOB B PEATbHOM KHU3HH,
pa3MepoB NMPUPOJAHBIX 00BEKTOB. Paznuuark pasMepsl STUX OOBEKTOB 10 MOPSIAKY BETUIHHBI.

CTpouTh 4epTeKU K TEOMETPUUYECKHUM 3a]]a4aM.

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCHOJIB30BAaTh NMPHU3HAKA M CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTH JIOTUYECKUE PACCYKICHUS C UCTIOJIB30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCsl MpU3HAKAMH PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEIEHHOMN K TUIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU FT€OMETPUUECKUX 3a/1a4.

OnpeaensTh MapauieIbHOCTh MPSMBIX C IIOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMH CEKYIIas.
OnpenensTe NapaJIeIbHOCTh MPSIMBIX C IOMOIIBI0 PABEHCTBA PACCTOSIHUN OT TOUYEK OJHOM MPsIMOiL 10
TOYEK APYrOM MPSAMOM.

Pemats 3agaun Ha KieT4aTtoi Oymare.

[IpoBOIUTE BBIYHCICHUS ¥ HAXOIAUTh YHCIOBbIE W OYKBEHHBIE 3HAYEHUS YIJIOB B
FEOMETPUYECKUX 3aJayax C HCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB M MHOTOYTOJIBHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX TPH IMEPECEUCHUH ABYX MapajUiebHBIX MPSAMBIX CeKyiei. Pemats
MPAKTUYECKHUE 3a7]a4l Ha HAXOXKJICHUE YTJIOB.

Brangeth MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPENeNsTh OMCCEKTPHCY YIiia U
CEpPEIMHHBIN NEPIEHIUKYISAP K OTPE3KY KaK FTEOMETPHUUYECKUE MECTA TOUEK.

@opMyJIHpOBaTh OMNPEACIICHUS OKPYKHOCTH W Kpyra, XOpAbl W JUaMeTpa OKPYKHOCTH,
MOJIb30BAThCSl UX CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOMCTBA NP PELIEHUH 33/a4.

BrnaneTp noHsATHEM ONMMCAHHOW OKOJIO TPEYTOJbHHKA OKPYXHOCTH, YMETh HAaXOJIUTh €€ LIEHTP.
[Tonwp3oBaThes pakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHHUKA MEPECEKAIOTCS B OJTHOU TOUKE,
1 0 TOM, YTO CEpEANHHbIC MEPIEHAUKYIAPbl K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOW TOUKE.

Brnagetp nmoHATMEM ~— KacaTE€NbHOM K  OKPYXXHOCTH, MOJIb30BATBCA  TEOPEMOM 0
MEPIIEHANKYIISIPHOCTH KacaTEIbHOU U Panyca, MPOBEAEHHOTO K TOYKE KaCaHUs.

[Tonb30BaThCsl MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMHU, MOHUMATh MX MPAKTUYECKUM
CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHAE IOCTPOCHUS C IIOMOILIBIO IUPKYJIS U TUHEUKH.
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Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(POBHIE)
KonTposabHbie
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TEMATHUYECKOE INTAHUPOBAHUE

=
=
HaumenoBauue pajiena, o 8
Z 2 | OcHoBHoOe cofep:kaHne OcHoOBHBIE BH/ABI 1eSITeIbHOCTH 00y4AIOIINXCS
(TeMBI) Kypca = 8
=}
=z
UeTbIpEXyTrOIbHUKI 12 [MapannenorpaMm, ero H300paxkaTh M HAXOAUTH HA YepTEkKax
MPU3HAKU U CBOMCTBA. YEeTHIPEXYTOMBPHUKHU PAa3HBIX BUAOB U UX 3JIEMEHTHI.
YacTHble cydan DopmyJIMPOBaTH ONpPeAeIeHus: apajIeJorpamMma,
napauieorpaMMoB MpsIMOYTOJILHUKA, poMOa, KBaipaTa, Tpareiuu,
(TIpsIMOYTONBLHUK, pOMO,  [paBHOOOKOH Tpareuu, IPSIMOYTOILHOM TPaICITHH.
KBaJpaT), UX NpU3HAKU U JloKka3pIBaTh U UCNOJIB30BATH NPU PELIeHUH 32124
CBOICTBA. MPU3HAKU M CBOWMCTBA: Mapajiesiorpamma,
Tpamerus. PapHoOOKasg 1 [MpsAMOYTONBHUKA, poM0Oa, KBaJpara, TparenuH,
MPSIMOYTOJIbHAS TPANIEIINH. [PaBHOOOKOW Tparenny, MPsiMOyTrOJIbHOM Tparenny.
Meton ynBoenus Meauansl. [IpuMeHs T MeTOA YABOCHHS MEINAaHbI TPEYTOJIbHHKA.
LentpansHast cummetpusi  [Mcemosib3oBaTh HH(POBBIE PECYPChl ISl HCCIEOBAHUS
CBOMCTB H3y4aeMbIX (QUTYP.
3HAKOMMTBHCH C HCTOPHEil pa3BUTHS T€OMETPUHU
Teopema daneca u 15Teopema daneca u Teopema [IpoBoAMTH MOCTPOEHUS C TIOMOIIBIO UPKYJIA U
TeopemMa o 0 TIPOITOPIIMOHATBHBIX IMTUHEHKHU ¢ NCTIONB30BaHue TeopeMbl darneca v TeOpeMbl
MPOMOPLUOHATBEHBIX otpe3kax. CpefHss IMHUS 0 IPOMOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
0Tpe3Kax, MoI00HbIE TpeyroibHHKA. Tpamenus, [pomopIHOHATEHBIA OTPE3OK.
TPEYTOJIBHUKHU e€ cpemHsist TMHMSL. IIpoBoaMTH 10Ka3aTEIbCTBO TOTO, YTO MEIUAHBI
[MponopunoHanbHEIE TPEYroJbHUKA MEPECEKAIOTCS B OAHOM TOUKE, U HAXOAUTH
otpe3ku. LlenTp macc B CBSI3b C LIEHTPOM MAacC, HAXOAUTH OTHOLICHHUE, B
TpeyronbHuKe. [10100HBIE [KOTOPOM MeIuaHBI AETATCS TOUKON MX NePeCceUeHNsI.
TpeyroabHUKH. Tpu HaxoauTth mogo0HbIe TPEYTOIBHUKH Ha TOTOBBIX
Npu3HaKa moaoous YepTekax ¢ yKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB
TPEYTOJIHHHUKOB. nonobus. Pemarts 3axaum Ha I0JO0HBIE TPEYTOILHUKH C
[IpumeHeHre TOJO0US TIPH [MOMOIIBI0 CAMOCTOSITETFHOTO TOCTPOSHUS YepTEXel 1
PELICHUN IPAKTHYECKUX  HAXOXKACHUS MOJO0OHBIX TPEYrOJIbHUKOB.
Bamaq IIpoBoauTH 10KA3aTeNbCTBA C UCTIOIH30BAHUEM
MIPU3HAKOB MTO00MS.
/loka3bIBaTh TPH MIPHU3HAKA IT000US TPEYTOJIEHUKOB.
[puMeHATH TIONYyYCHHBIE 3HAHUS TTPH PEIIICHUU
TeOMETPUYECKUX U MPAKTUIECKUX 337ad. 3HAKOMHUTHCS
C MCTOPHUeEN Pa3BUTHS TEOMETPHHU
[Tmomans. Haxoxnerne |14 CBolicTBa 1Tonaaei OBJaneBaTh NePBUYHBIMYU NMPeICTABIEHUMH 00

TIomaaei
TPEYTOJIHHUKOB U
MHOTOYTOJIbHBIX QUTY.
IInomanyu mogo0HbBIX

(uryp

TEOMETPUICCKUX PUTYD.
DopMyrbl IS TIOMAAH
TPEyroJibHHUKA,
napaenorpamma,
Tpanenuu. Beraucienue
TIOMIAIEH CIIOKHBIX
¢uryp. Ilnomaau puryp
Ha KJIeT4aTol Oymare.
[Tnomany nogo0HBIX
¢uryp. 3amaum ¢
MPaKTUIECKAM
conep:xanuem. Pemienue
3a7a4 ¢ IOMOIIBIO METO/Ia
BCIIOMOTI'aTEJIbHOMI
IO

001meii Teopuu TuIoaau (Mepsl), GopMyJIMPOBaTH
CBOWCTBA TUIOILA/N, BBISICHATH X HATJISAHBIA CMBICIT.
BoiBoauTh hopMyIIEI IIIOMAAN TTapaIeIorpaMma,
TPEyTroJIbHHUKA, TPanenuy U3 (GopMyIIbl IUIOMAIH
MPSIMOYTOJIbHUKA (KBaJpaTa).

BuiBoauTh GopMyIibI IO IN BBITYKIOTO
4eTHIPEXYTONBHUKA Yepe3 ANaroHaIN U YTOJ MEKIY
numu. HaxoauTs momany Gpuryp, n300pakEHHBIX HA
KJIeTYaToi Oymare, MCIOJIb30BaTh pa3dueHne GUrypsl Ha
JaCTH M JOCTPAauBaHUE.

Pa30upaTh npuMepbI UCIIOIH30BAHUS BCIIOMOTATEIbHON
TUTOINAAM JJISl pEILICHUS T€OMETPUIECKUX 3a1ad.
HaxoauThp 1m1omaay no1o0HbIX QUTYD.

BbIYHCJAATH IUIOMAIN PA3THIHBIX MHOTOYTOJIbHBIX
¢uryp. Pemars 3aqaum Ha miomans ¢ MpakTUIECKUM
coJep>KaHuEeM




Teopema [Tudaropa n 10 Teopema [Iudaropa, ue€¢  |lokaspiBaTh Teopemy [ludaropa, ucnoab3zoBathb e B
Havajia TPUTOHOMETPHH MPUMEHCHUE. MPAKTHYECKUX BBIYHCIICHHSX.
Onpenenenne DopMyJIMPOBATH ONIPENEICHUS TPUTOHOMETPHYECKUX
TPUTOHOMETPUUYECKUX (hyHKIUEH OCTPOrO yriia, MPOBepsSITh UX KOPPEKTHOCTD.
(hyHKITHI OCTPOTO yTia BbIBOANTH TPUTOHOMETPUYECKUE COOTHOIICHHUS B
MPSIMOYTOJILHOTO MPSMOYTOJIEHOM TPEYTOJIbHHKE.
TpEeyTroJIbHHKA, HccaenoBaTh COOTHOIICHUS MEXTYy CTOPOHAMH B
TPUTOHOMETPUUECKHUE MPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriiaMu B 45° u 45°;
COOTHOIIEHUS B 30° u 60°.
MPSIMOYTOJIEHOM Hcnoab3oBaTh (GOpMYITHI TPUBEIEHUS K OCHOBHOE
TpeyroiabHuKe. OCHOBHOE  [TPUTOHOMETPHUYECKOE TOXAECTBO ISl HAXOXKICHHUS
TPUTOHOMETPUYECKOE COOTHOILCHUI MEXIY TPUTOHOMETPUIECKUMH
TOXJIECTBO (DYHKIUSME Pa3IMYHBIX OCTPBIX YTIIOB.
IIpuMeHATH OTyYEHHBIE 3HAHUS U YMEHUS TIPU
peIICHUY MPaKTUISCKUX 3a7ad.
3HAKOMHTBCSI ¢ MCTOPHEH Pa3BUTHUS TEOMETPUH
'YTIIBI B OKPYKHOCTH. 13 Brincannbie U neHTpalibHble (POPMYJIHPOBATH OCHOBHBIC OIIPECIICHNS, CBSI3aHHBIC C
Brircanubie 1 onMcaHHbBIS YTIIBI, YTOJ MEXKIY yrJIaMH B Kpyre (BIMCAHHBINA yroJl, ICHTPAIbLHBIA YyTO).
YEeTHIPEXYTOIBFHUKH. KacaTeNbHOM U XOPIOH. HaxoauTh BiMcaHHBIE YTIIbI, OIHPAIOIINECT Ha OTHY
KacarenbHble K 'YTIIBI M@Ky XOpJaMU U |TyTY, BBIYUCIASTH YTIbI C IIOMOIIBIO TEOPEMEI O
okpyxHocTH. Kacanue CEKyIIMMU. BrivicaHHbIe 1 BIIMCAHHBIX yTIIaX, TEOPEMbI O BICAHHOM
OKpPY>KHOCTEH OTIMCaHHBIC YeTHIPEXYTOIBHUKE, TEOPEMBI O LIEHTPATHHOM YTIIE.
YETHIPEXYTOMBHUKH, UX HccnenoBath, B TOM YHCIE C TTOMOIIBIO IU(POBBIX
NpPU3HAKU U CBOWCTBA. [PECYPCOB, BITUCAHHBIC U OMMCAHHBIC YeTHIPEXYTOILHUKH,
[TpuMeHEeHNE 3TUX CBOHCTB |BBIBOJAUTH UX CBOWCTBA U IIPU3HAKH.
MIPH peIIeHUN Hcnonb30BaTh 3TH CBOWCTBA U MMPU3HAKY TIPU PELICHUN
FeOMETPHUYECKHX 3a/1a4. 3amaq
B3anMHOe pacnonoxeHue
MBYX OKPY>KHOCTEH, OOIITIe
kacaresbHble. Kacanue
OKPY>KHOCTEH
[loBTOpenue, 0606mmenHne 4 [ToBTOpEHE OCHOBHBIX PemaTh 3a1a4u Ha MOBTOPEHHE, WILTIOCTPUPYIOIIHIE
3HAaHUH MOHATUH ¥ METOJIOB KyPCOB (CBSI3M MEXK/TY Pa3IUYHBIMU YaCTIMHU Kypca
7 u 8 xi1accoB, 0000IIIeHUE
BHaHUI
OBUIEE KOJIMYECTBO 68
YACOB I10
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HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHMSI POTPaMMBbl Y4eOHOTO Kypca K KOHILy oOydeHus B 8 kJacce:
Pacrio3HaBaTh OCHOBHBIE BHUJBI YETHIPEXYTOJIBHUKOB, I0JIb30BaThCsl  MX
CBOMCTBAMM IPH PELIEHUH T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh CBOICTBA TOYKM NEpPECEUYEHHs] MEAMaH TPEYrojibHHUKa (LIEHTpa Macc) B pPELICHUU
3a/1a4.

Bnagets nmoHsATHEM CpelHEW JMHUM TPEYroJibHUKa M TpamleluH, NPUMEHATh UX CBOWCTBA INpHU
peumieHun reomerpudeckux 3agad. llomp3oBaTecs  Teopemoin  Daneca U TEOpemMoil o
MIPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JJIs PEIICHUS TPAaKTUUECKUX 3a7a4.

[TpuMeHsATH MpU3HAKK 1TO100WS TPEYTOJIEHUKOB B PELICHUN T€OMETPUIECKHX 3aad.

[Tonb3oBatbest Teopemoil Iludaropa ang pemieHUs T€OMETPUUYECKUMX M MPAKTHMUYECKHUX 3a/ad.
CTpouTh MaTeMaTH4ECKYI0 MOJENIb B NPAKTHUUECKUX 3aJaydax, CaMOCTOSTENBHO JENaTh 4YepTEX U
HaXOJUTh COOTBETCTBYIOLINE JITUHBI.

Brnagetb mNOHATHAMM CHHYCA, KOCHMHYyca M TaHI€HCa OCTpPOro yrjla MpsiMOYIOJIbHOTO
TpeyronbHuKa. [101b30BaThCA 3TUMHU MOHATUAMU JUISI PELLICHUS IPAKTUYECKHUX 3a/1au.

nx OSJICMCHTHI,



Boruncnare (pa3iavyHbIMU CHOCOOAMM) IJIOIIAJb TPEYrOJAbHUKAa U IUIOLIAAM MHOTOYTOJBHBIX
buryp (monb3ysach, TI€ HEOOXOAUMO, KalbKyJIsTOpoMm). IIpUMEHSATh MONy4YeHHbIE YMEHHS B
MPAaKTUYECKUX 3a7a4ax.

BnageTs MOHATUSMU BIMCAHHOIO U LIEHTPAJIBHOTO YIJIA, UCIOJIb30BAaTh TEOPEMbI O BIMCAHHBIX
yriax, yriiax MeXIy XOpAaMu (CeKyIIMMH) U YIJie MEXAy KacaTellbHOM U XOpIOoH MpHU pelleHUu
F€OMETPUUYECKUX 3a7a4.

Brnagerb NOHSATHEM ONMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHSATH CBOWCTBA OIMCAHHOIO
YeThIPEXYTOIbHUKA IIPU PELICHUH 3a/1ay.

[IpuMeHATh MOJy4YEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMAaTHUYECKHME MOJENHU Ui 3ajad
peaIbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHMS € TPUMEHEHHEM IMOA00US H
TPUTOHOMETPHUH (IIOJIB3YSACH, TIe HEOOX0IUMO, KATBKYISITOPOM).

9 kiace
Ne Ha3zBanue npenmera KomuuecTBO 4acoB B HENEIIO
9 kiaacc
1. I'eomerpus 2
Bcero 68

[IpumepHoe pacripeseeHre 4acoB Ha U3YYEHHE OCHOBHBIX TEM
Auredpa 9 kiacc.
ABTop: MakapsiueB FO.H., nox penakuueii TeasskoBckoro C.A., «IIpocBemenue», 2023r.

0 K
J:/ HaumeHoBaHue pa3/ie/ioB U TeM OruHecTBo Hacon JuieKTpOHHbIE (UG pPOBbIE)
- HpOFpaMM])I Beero KOHTPOHBHBIC 06pa3OBaTeJIbH])Ie pecprLI
padoThI
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 Bbu6nuoreka [JOK
CUHYCOB. Pelienne TpeyroibHIKOB https://m.edsoo.ru/7f41al2¢c
) [IpeobpazoBanue nogodus. Merpuueckue 10 | bubmmoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexrope! 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH 9 1 bubmmorexa IOK
https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKHU. [[1Ha BuGmiorexa LIOK
HOINOT
> OKPYHOCTH H TUIOMIA> KpyTa. 8 https://m.edsoo.ru/7f41al2c
Brluncnenue miomasen — )
6 Ji— oCKOC 6 bubmuorexa [JOK
BIDKEHUS LT ™
https://m.edsoo.ru/7f41al2¢c
. [ToBTOpenue, 06001IeHNE, . ) Bbu6nuoreka [JOK
CHUCTEMATU3ALMs 3HAHUN https://m.edsoo.ru/7f41al2¢c
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TEMATHUYECKOE IINTAHUPOBAHHME

CJIO)KeHHE U BBIYUTAHUE
BEKTOPOB, YMHOKCHHUE
BEKTOpA Ha YHCJIO.
Du3nyecKuil 1
FCOMETPUUYECKUN CMBICIT
BEKTOpOB. Pasznoxxenue
BEKTOpA I10 IBYM
HEKOJUTHHEAPHBIM
BEKTOPaM.

KoopauHatsl BekTOpAa.
CrasipHOE
MIPOU3BEICHUE BEKTOPOB,
ero MpUMEHEHUE s
HaXO0XIECHUS IJIUH U
yrnoB. Pemenue 3agau ¢
MOMOIIIbIO BEKTOPOB.
IIpuMmeHeHre BEKTOPOB
JUTS peTieHus 3a/1a4
(bu3uKU

e
&
HaumenoBanue § @
pasneia £ 3 OcHoBHOE coep:KaHne OcHoBHBIE BU/IBI IESITEILHOCTH 00y4AKOIINXCS
(TeMBbI) Kypca 57
=z
Tpuronometpus. 16  |Onpenenenue ®opMyJIMPOBATH ONpeaeIeHUs
TeopemMbl KOCHHYCOB U TPUTOHOMETPUYCCKUX TPUTOHOMETPUUYCCKUX (DYHKITUH TYTBIX U TPSIMBIX
CHHYCOB. dbyakomii yraoB ot 0° 10 [yTII0B.
Peenue 180 °. ®opmybl BbIBOAUTH TCOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
TPEYTOJIbHUKOB npuBeneHus. Teopema (c panrycoM ONMCaHHOW OKPY>KHOCTH).
KOCHHYCOB, TeOpemMa BoiBoauTh hopMyIIbI A BhIYHMCIEHUS IUIOIIA/IEH
cuHycoB. Permenne C HCMOJb30BAHNEM T€OpeM TPUTOHOMETPUH
TPEYTOJIHHUKOB. (bopmyna momany TpeyroJbHUKa Yepe3 IBe CTOPOHBI
[IpakTiaeckoe W YToJI MEXIy HUMU, (hopMyJia TIomann
MIPUMEHEHHUE TOKA3aHHBIX [IeTHIPEXYTOJIBHHUKA YEPEe3 €ro AUAarOHaIH U yToJl
TEOpEM MEX1y HUMH).
PemaTh TpeyroisrHUKY.
PemiaTh nmpakTudeckue 3a1auu, CBOIAIMINECT K
HAXO0XJICHUIO PA3JIMYHBIX AIIEMEHTOB TPEYTOJIbHUKA
[IpeobpaszoBanne 10 [[TomsTHE O
OcBauBaTh MOHATHE ITPEOOPA3OBAHUS TOAOOMS.
oA00uSI. MpeoOpa3oBaHUM MOTOOMS. o
HccnenoBaTh OTHOIICHUE IMHEHHBIX 3JIEMEHTOB
Metpuueckue COOTBETCTBEHHBIC
¢buryp npu nmpeodbpazoBaHUN TTOTOOUS.
COOTHOIICHHS AIIEMEHTHI TTOT0OHBIX N
Haxoauts nprMepsl IOI00US B OKPYIKAIOIICH
B OKPY>KHOCTH ¢uryp. Teopema o .
NeHCTBUTEIHHOCTH.
MTPOU3BEICHUH OTPE3KOB
KODIL TeopeMa O BbIBOIMTH METPHUECKHE COOTHOIICHUS MEXTY
PAL, TCOP OTPE3KaMHU XOP/I, CeKYIINX ¥ KacaTeIbHBIX C
MTPOM3BEIEHUH OTPE3KOB
WCIIOJIb30BAaHMEM BIIMCAHHBIX YTIIOB U TIOJJOOHBIX
CEKYIIUX, TEOpeMa O
. TPEYTOJIbHUKOB. PemiaTs reomeTprudeckue 3aaa4n U
KBaJIpaTe KacaTeIIbHOM. N
3aJlauM U3 PeabHON )KM3HH C UCTIONH30BAHUEM
[IpumeHeHre B pelieHuu
MOIOOHBIX TPEYTrOJILHUKOB
reOMETPHYECKUX 3324
BexTopb! 12 |Ompenenenue BekTopoB, |(Mcmoab30BaTh BEKTOPHI KaK HAIPaBICHHEBIE OTPE3KH,

HCCIIeI0BATh TCOMETPUICCKUH (TIepeMEICHUE) U
¢usngeckuii (cuna) CMBICIIBI BEKTOPOB.

3HaTh onpeaesIeHHsl CYMMBI 1 Pa3HOCTH BEKTOPOB,
YMHOXEHHSI BEKTOpa Ha YUCII0, HCCIEA0BATh
reoMeTpHUYECKUN U (PU3NIECKUN CMBICIBI 3TUX
ornepauuii. PemaThb reomeTpryecKue 3a1a4m ¢
HCTIONIb30BAaHNEM BEKTOPOB.

PackiaabIBaTh BEKTOP 10 IBYM HEKOJTHHEAPHBIM
BEKTOpaM.

Hcnosib30BaTh CKAISpPHOE IPOU3BEACHIE BEKTOPOB,
BBIBOJIMTH €TO OCHOBHBIE CBOMCTBA.

BoruucasaTs cymMMy, pasHOCTb U CKaJIsIpHOE
MPOM3BEICHIE BEKTOPOB B KOOPJAMHATAX.
[IpuMeHSITh CKaIApHOE POU3BEICHUE IS
HaXO>KACHUS JUTMH U yTJIOB




JlexkapTOBBI KOOPIUHATHI
Ha IJI0CKOCTH

JlexkapTOBBI KOOPIUHATHI
TOYEK Ha IIOCKOCTH.
YpaBHEHUE MIPSAMOM.
YpaBHEHNE OKPYKHOCTH.
Koopaunatel Touek
MEePECCUCHUSI OKPYKHOCTHU
W NPSAMOM.

Metoa KOOpAUHAT IIPU
peleHuu
reOMETPUYECKUX 3aj1ad,
MPAKTHYECKUX 33124

OcBauBaTh NOHSTHE MPSIMOYTOJILHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPJIUHAT TOUKH.

BbIBOAUTH ypaBHEHUE NPAMOU U OKPYKHOCTH.
BbieasiTh MOTHBIN KBaApaT /sl HAXO0XKJICHUS IIEHTpa U
paauyca OKpy:KHOCTH MO €€ YPaBHEHUIO.

Pemath 3a1a4uM Ha HAXOXKICHUE TOYEK MEPECCUCHUS
MPSIMBIX U OKPY>KHOCTEH C TIOMOIIBI0 METO[a KOOPIMHAT.
Hcnonb30BaTh CBOMCTBA yriioBOTro Kod(hduimeHTa
MpsIMOM MpU PELICHUU 3324, JJIs ONPEACICHUS
pacIONOXKEHUS MPSIMOU.

IIpuMeHATH KOOPAMHATHI TIPH PEIICHUH
TEOMETPUUYCCKUX U MPAKTUUECKUX 3a/1ay, s
MOCTPOEHUSI MAaTEeMaTHIECKUX MOJIeNIel pealbHbIX 3a7a4
(«meToq KoopanHaT»). [1eJib30BaThCA IS IOCTPOCHUS
W MCCIICIOBAHUM IU(DPOBBIMU PECYPCAMH.
3HAKOMUTBHCS C MCTOPUEN Pa3BUTHS TEOMETPUU

[IpaBunbHEIE
MHOTOYTOJTbHUKH.
JnuHa OKpy>KHOCTH U
IJIOIIAb KpyTa.
Brrancienue miaomnanei

[IpaBuibHEIE
MHOI'OYroJbHUKU. Yncino
7. JIJIHA OKPY>KHOCTH,
TYT'H OKPYHOCTH.
Panuannasg mepa yria.
[Tnomane xpyra,
CEKTOpa, CErMEHTa

DopMYyJIMPOBATH OIPEACICHUE TPABIUIBHBIX
MHOTOYTOJIbHHKOB, HAXOAMTh FX 3JIEMEHTEHI.
IMonab30BaTHLCSI MOHSATUEM AJUHBI OKPYKHOCTH,
BBEIEHHBIM C TTOMOIIIBIO TPABUIIBHBIX
MHOTOYTOJIBHHKOB, ONPeesiTh YICIO0 [, IUINHY TyTH ’
paanannyio Mepy yria. [lIpoBoauth nepexos ot
paJvaHHOM MEepHI yIIa K TpajyCHON 1 Ha00O0pOT.
OnpeneasiTh IIONIAAb KpyTa.

BruiBoauTh (hopMyJIbl (B TpaIyCHOW U paIHMaHHON Mepe)
TUISL ATTAH YT, TUIOIAaeH CEKTOPOB U CErMEHTOB.
BoerancasaTh wiomaay GUryp, BKIFOYAONINX JIEMEHTHI
OKPY>KHOCTH (KpyTa).

HaxoauTh miion@aau B 3aj1auax peajibHON )KU3HU

JIBHKEHUS INIOCKOCTH

[lousaTue o nBMKEHUN
MJIOCKOCTH.
[TapannensHBIN IEpEHOC,
noBopoT [IpumeHeHnue
TIpH PEIIeHUH 3a/1a4

Pa30upaTth puMepsl, WUTIOCTPUPYIOIINE TOHATHUS
TTBUKEHUSL.

DopMyJIMPOBATH ONIPEIEIICHHS apaJlIeILHOTO
epeHoca, I0BOpOTa U 0CEBON CUMMETpUH. BLIBOAMTH
X CBOHCTBA, HAXOAUTh HEIIOBI)KHBIE TOUKH.
HaxoguTh LEHTPHI U OCH CUMMETPHUI MPOCTENIIINX
duryp. [IpuMeHsATH Hapaie/IbHbIN IEPEHOC U
CUMMETPUIO IIPU PEILICHUN T'€OMETPUYECKUX 33134
(pa3z6upatb npumepsl). Menmoab30BaTh A7 TOCTPOCHHUS
1 McceoBaHui I(POBbIe pecypchl

[ToBTOpeHue,
000011IeHNE,
CUCTeMAaTH3alns 3HAHUH

[ToBTOpPEHNE OCHOBHBIX
MTOHSITUH U METOJ/IOB
KypcoB 7-9 Kitaccos,
00o00IIeHnEe U
CUCTeMAaTH3aIlus 3HAHUM.
IIpocretiue
reoMeTpuyecKue GUrypsl
Y UX CBOMCTBA.
W3mepenue
reOMETPHYECKUX
Benu4urH. TpeyroapHUKY.
[lapannensHble U
MePIICHINKYISIPHBIE
MpsIMBIE.

OKpPY>KHOCTb U KpPYT.
I'eomeTpuyeckue
MOCTPOEHUA. YTJIbl B
OKpY>KHOCTH. BrincaHHbie

1 OITMCAHHBIC

OnepupoBaTh NOHATHAME: QUTypa, TOUKA, IPSIMAas,
YTOJI, MHOTOYTOJIEHUK, PABHOOCIPEHHBIN 1
PaBHOCTOPOHHUN TPEYTOJIbHUKH, TPSIMOYTOJIbHbBIN
TPEeYTOJbHHK, MeIiaHa, ONCCEKTpHCca U BHICOTA
TPEYToJbHHKA, TTApaJLIeIOrpaMm, poMo,
MPSIMOYTOJIEHUK, KBaJpaT, TPAIECNUsT; OKPYKHOCTb,
KacaTeJIbHas, paBEHCTBO U Mojj0oue uryp,
TPEYTOJIbHHUKOB; MapaJUICITLHOCTh U
MEPIICHANKYISPHOCTD MPSIMBIX, YTOJ MKy PSIMBIMH,
CUMMETPHS OTHOCHUTENBHO TOYKH U TPAMOIl; [UTHHA,
paccTOosIHUE, BETMYMHA YTIIa, IUIOMAb, IEPUMETP.
HUcnonb3oBaTh (pOPMYJIbI: IEPUMETPA U TUIOIIATH
MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH Y TUTOIIAIH
Kpyra, 00béMa IPSMOYTOIBHOTO TapaIeNieuIe/1a.
OnepupoBaTh MOHATHIMMU: MIPSIMOYTOJIBHAS CUCTEMA
KOOPIMHAT, BEKTOP; HCMOJAb30BATH TH MTOHITHS IS
MPE/ICTABJICHUS TaHHBIX U PEIIEeHUs 3a/1a4, B TOM YHCIIe
U3 APYTUX YIeOHBIX MPEIMETOB.

Pematp 3agaum Ha IMMOBTOPCHUEC OCHOBHBIX HOH}ITHP’I,




OKPY>KHOCTH WJLTIOCTPALIMIO CBA3EH MEXITy Pa3IMIHBIMU 9aCTAMHU

MHOT'OYTOJIbHUKOB. Kypca. BblOupaTh MeToa JUisl pelieHus 3aJauu.
IIpsmas u okpy>XHOCTh.  |PemiaThb 3aga4m 13 MOBCEHEBHOM KU3HU
HeThIpEXYyTroJbHUKH.

Bnucanneie u
OIMHUCaHHBIC
YEeTHIPEXYTOIBHUKH.
Teopema [Tugaropa u
Havajia TPUTOHOMETPHHU.
Pemenwne oOmix
TPEYTOJIHHHUKOB.
[IpaBuibHEIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanmst
[JIOCKOCTH.

JlBmxenus. [Tomooue.
CuMMeTpusL.

IInomans. Beraucnenue
miomaneii. Ilnomann
MoA00HBIX (HHUTYP.
JlekapTOBBI KOOPIUHATHI
Ha TUTOCKOCTH. BekTopsl
Ha TIOCKOCTH

OBILIEE 68
KOJIMYECTBO
YACOB I1O
[NPOI'PAMME

HNPEAMETHBIE PE3YJIBTATBI
[IpenmeTHBIE pe3ynbTaThl OCBOSHUS MPOTPaMMBI Y4eOHOTO Kypca K KOHITy 00y4eHus B 9 kiiacce:

3HaTh TPUTOHOMETPUUYECKUE (PYHKLUU OCTPHIX YIJIOB, HaXOJUTh C MX I[OMOIIbI pPa3INYHbIE
AJIEMEHTHI MPSAMOYTOJIBHOIO TPEYrOJbHUKA («pEelIeHHe MPSMOYroJIbHBIX TPEYroJbHUKOBY). Haxonute
(c MOMOIIBIO KAJIBKYJISITOPA) AJUHBI U YIJIBl JJI HETAOIMYHBIX 3HAYEHUH.

[Tonp30BaThCst opMysaMH NPUBEIAEHHUS U OCHOBHBIM TPUIOHOMETPHUUYECKHUM TOKIECTBOM JUIs
HAaxO0KJICHHsI COOTHOLIECHUHN MEXy TPUTOHOMETPUYECKUMU BEINYNHAMM.

Hcenonp30BaTh TEOpPEMBI CHHYCOB M KOCHMHYCOB JUIsl HAxOXKICHMS pPa3JIMYHBIX SJIEMEHTOB
TPEYroJIbHUKA («PEIIeHNe TPEYroJbHUKOBY), IPUMEHSTh UX IIPU PEIIEHUN T€OMETPUUECKUX 3a/1ad.

Brnaners nonsatusMu npeoOpa3oBaHus 1101001sl, COOTBETCTBEHHBIX JIEMEHTOB MOIOOHBIX (QUTYD.
[Tonmp30BaThCSI CBOMCTBAMHU MOJO0MS MPOU3BONBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAHUTH
yriibl y HoJ0O0HBIX Guryp. IlpuMeHsaTh cBOMCTBA OA0OMS B IPAKTUUECKUX 3a/1ayaX. Y METh IPUBOAUTD
IpUMeEpBI OJOOHBIX (PUTYp B OKPYXKAIOIIEM MUDE.

ITonb30BaTbCs TEOpEMaMU O IPOU3BEIEHUH OTPE3KOB XOPJ, O IIPOU3BEICHUN OTPE3KOB CEKYIIHUX,
0 KBaJ[paTe KacaTeJIbHOM.

[Tonp30BaThCSl BEKTOpPAaMH, IOHUMATh UX T€OMETPUUYECKUM U (PU3NYECKUI CMBICI, IPUMEHATH UX
B PEIICHUU IFeOMEeTpUUYECKUX M (u3nueckux 3agad. [IpuMeHATh ckalspHOE NMPOU3BEAECHUE BEKTOPOB
JUISl HAXOXKJEHUS JUIMH U YTJI0B.

ITosp30BaThCst METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €0 B PEIICHUU I€OMETPUUYECKUX
Y IPAKTUYECKUX 3a]1a4.

Biangerp DNOHATHUSMM IIPAaBUIBHOIO MHOTOYIOJIBHHKA, [UIMHBI OKPY)KHOCTH, JUIMHBI JIyI't
OKPYKHOCTH M PaJMaHHON MEpHI yIia, yMETh BBIYMCIIATH IUIOIIAAb Kpyra M ero dacreu. [Ipumensats
IIOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a]a4ax.



Haxomute ocu (WM UEHTPH) CHUMMETPHH (UTYp, TPUMEHSTH JBMKCHUS IUIOCKOCTH B
MPOCTEUIINX CIydasx.

[IpuMeHATh MOJy4YEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMAaTHUYECKUE MOJENHU Uil 3a1ad
peanpHOW JKM3HM W TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C NPUMEHEHHEM Moxo0us u
TPUTOHOMETPUYECKUX (PYHKIHUH (MOIB3YSCh, IJI€ HEOOXOIUMO, KaIbKYISITOPOM).



YYEBHO-METOJUMYECKOE OBECIIEHEHNE ObPA30BATEJIBHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIS1 YUEHUKA

- 'eometpust, 7-9 knaccel/ Atanacsu JI.C., byty3oB B.®., Kanomuer C.b. u apyrue,
Ax1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YYUTEJISA
YMK "T'eometpus 7-9 knaccor"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/window/method/
http://www.edu.ru




INOYPOYHOE INTAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoxa

KoanyecTBo yacon

KonTposabHbie

Bceero
padoThI

IIpakTuyeckue
padoTsI

DJIeKTpOHHBIE HH(POBLIE
o0pa3oBaTeJIbHbIE

pecypcsbl

IIpocretiue
TEOMETPUUIECKHUE 00BEKTHI

bubmunoreka IIOK
https://m.edsoo.ru/8866b724

MHOFOyFOHLHI/IK, JJoMaHas1

bubmuoreka IIOK
https://m.edsoo.ru/8866cbba

CMeXHbBIE U
BEPTHKAIBHBIC YTIIbI

Bubnmnorexa [JOK
https://m.edso0.ru/8866¢5¢0

CMeXHbBIE U
BEPTHKAJIbHBIC YTJIbI

bubmmoteka IIOK
https://m.edsoo.ru/8866¢7be

CMexHBIE U
BEPTHKAJIbHBIC YTJIbI

CMexHBIE U
BEPTHUKAIBHBIC YTIIbI

CMeXHbBIE U
BEPTHKAIBHBIC YTIIbI

CMeXHbBIE U
BEPTHKAJIbHBIC YTJIbI

H3MepeHne TMHEHHBIX U
YTIIOBBIX BEITUYNH,
BBIYHUCIICHUE OTPE3KOB U
YTJIOB

10

H3MepeHne TMHEHHBIX U
YTIIOBBIX BEITUYNH,
BBIYHUCIICHUE OTPE3KOB U
YTJIOB

bubmuorexa IIOK
https://m.edsoo.ru/8866¢c3ea

11

H3MepeHne TMHEHHBIX U
YTIIOBBIX BEITUYNH,
BBIYHUCIICHUE OTPE3KOB U
YTJIOB

12

H3MepeHne TMHEHHBIX U
YTIIOBBIX BEITUYNH,
BBIYHUCIICHUE OTPE3KOB U
YTJIOB

13

ITepumeTp u miIomaabL
(uryp, COCTaBIICHHBIX U3
MPSIMOYTOJILHUKOB

14

[epumetp u TUIOMIATH
(uryp, CoOCTaBIICHHBIX U3
MPSMOYTOJILHUKOB

15

ITonsiTHEe 0 paBHBIX
TPEYroJIbHUKAX U
MEepPBUYHBIC
MPEACTABICHUS O PaBHBIX

bubmuoteka IIOK
https://m.edso00.ru/8866¢e80




¢durypax

16 Tpu npu3zHaka paBeHCTBa Bubnunoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBA Bubnmnorexa [JOK
TPEYTOJIHHUKOB https://m.edsoo.ru/8866d34e
13 Tpu mpusHaka paBeHCTBa Bubmumorexa [IOK
TPEYTOILHUKOB https://m.edsoo.ru/8866¢01¢
19 Tpu npu3zHaka paBeHCTBa
TPEYTOJIbHUKOB
20 Tpu npu3zHaka paBeHCTBa
TPEYTOJIbHUKOB
1 Tpu mpusHaka paBeHCTBa Bubmumorexa [IOK
TPEYTOJIHHUKOB https://m.eds00.ru/8866e88e
[Tpu3Haku paBeHCTBA
22 MIPSIMOYTOJIEHBIX
TPEYTOJIbHUKOB
ITpu3Haku paBeHCTBa
23 HIPSAMOYTOJIBHBIX
TPEYTOJIHHUKOB
CBOWCTBO MeIMaHBI
| e
pey . https://m.edso00.ru/8866e9ec
MPOBEAEHHON K
TUIIOTEHY3€
CBOICTBO MeIHAHBI
MPSIMOYTOJIEHOTO
25 TPEYTOJIbHAKA,
MPOBEAEHHOU K
TUIIOTEHY3€
P
26 :BHzfe:p :HHH: 1 Bubmumorexa [IOK
PaBHOCTOPOHHH https://m.edsoo.ru/8866d6fa
TPEYTOJIbHUKHU
P AP https://m.eds00.ru/8866d880
TpEeyroJbHUKA
P AP https://m.edso0.ru/8866d880
TpPEYroJdbHUKA
H N
29 fm:g:H I;I CB;)I/;CTBa Bubnmnorexa [IOK
BH HHOT
P P https://m.edso00.1ru/8866e26¢
TpEeyrojdbHUKA
30 HepasenctBa B reomeTpun
31 HehaBeHCTEe B FeoMe bubnmnoreka [JOK
BEHCTBA B TE€OMETPHH
P P https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomeTpun
33 HepaseHctBa B reomerpuu
34 [IpssMoyTONBEHBII Bubnnoreka [IOK




TPEYTOJIBHUK C YTIIOM B
30°

https://m.edsoo.ru/8866eb22

35

[IpssmoyronsHbIH
TPEYTOJIbHUK C YIJIOM B
30°

36

KonTtponbsHas pabora 1o
teMe "TpeyronsHUKH"

bubmuoreka IIOK
https://m.edsoo.ru/8866ecbc

37

[TapannensHbie MPsMBIE,
HX CBOMCTBaA

buommoteka IIOK
https://m.edso00.ru/8866¢ef64

38

ITaTeiit noctynat EBknuaa

39

Haxpecrt nexarniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHBIC ITPU
NepeceyeHnn
MapaJuIeTbHBIX MPSIMBIX
CeKyIleu

Bubnmnoreka [JOK
https://m.edsoo.ru/8866f086

40

Haxpecrt nexaniue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIHI,
00pa30BaHHBIC MTPU
NepeceyeHnn
MapauIeTbHBIX MIPSIMBIX
ceKyIiei

41

Haxpecrt nexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIHI,
o0pa3oBaHHbIE IPU
NepeceyeHnn
MapauIeTbHBIX MIPSIMBIX
ceKyIiei

42

Hakpecr nexaue,
COOTBETCTBEHHBIEC U
OZJHOCTOPOHHUE YTIIHI,
o0pa3oBaHHbIE IPU
HepeceueHNN
HapauIeNIbHBIX MPSIMBIX
ceKyIiei

43

Hakpecr nexaue,
COOTBETCTBEHHBIEC U
OJJTHOCTOPOHHHE YT,
o0pa3oBaHHbIE IPU
HepeceueHNN
HapauIeNIbHBIX MPSIMBIX
CeKyIleu

bubmunoreka IIOK
https://m.edsoo.ru/886613b0

44

[Ipu3Hak napamienbHOCTH
MPSIMBIX Yepe3 PaBeHCTBO
paccTosTHUM OT TOUEK
OJIHOM MpsIMOi1 10 BTOPOit




npsMoin

ITpu3zHak napauienbHOCTU
MPSIMBIX YEPE3 PaBEHCTBO

45 pacCTOSTHUM OT TOYEK
OJTHOM MpPSIMOM 10 BTOPOH
psMoit
46 CyMmmMa yrioB bubnmnorexa [IOK
TPEYTOJIbHUKA https://m.eds00.ru/88661630
47 Cymma yriioB Bubnunoreka [IOK
TpEeyrojabHUKa https://m.edsoo.ru/8866f8ba
43 Bueninue yribl Bubnroreka [IOK
TpPEyroJbHUKa https://m.edsoo.ru/8866faSe
49 Buemrnue yrist
TpEeYroJabHUKA
KonTposnbHas pabora o
50 teme "[lapanienbHbie Bubnunoreka [IOK
psMbIe, CYMMa YTJIOB https://m.edsoo.ru/8866fe6e
TpeyroabHUKa"
51 OKpy>KHOCTb, XOPABI U Bubnmnorexa [JOK
TUaMETp, UX CBOMCTBA https://m.eds00.ru/88670800
5 KacarenbHas bubmuoreka IIOK
OKPY>KHOCTH https://m.eds00.ru/88670e9a
53 OKpy>XKHOCTD, BITHCAHHAS
B yroi
54 OKpy>KHOCTb, BIFICAHHAS
B yroi
55 [Tonsitue o I'MT, bubmmoteka IIOK
MIpUMEHEHNE B 3a/1a9ax https://m.eds00.ru/8867013¢
56 Ioustue o I'MT, bubmunoreka IIOK
MIpUMEHEHNE B 3a/1a9ax https://m.eds00.ru/88670508
buccexrpuca u
CepeIMHHBIN
57 MEePIEHANKYIISIP KaK
reoOMEeTpUYECKHE MecTa
TOUEK
53 OKpy>XHOCTb, OIICAHHAS Bubnmnoreka [JOK
OKOJIO TPEYTOJILHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OITUCAHHAS
OKOJIO TPEYTOJIbHHUKA
60 OKpy>KHOCTD, BITHCAHHAS Bubnunoreka [IOK
B TPEYT'OJIBHUK https://m.eds00.ru/8867103¢
61 OKpy>KHOCTD, BITHCAHHAS
B TPEYTOJIBHUK
2 [Ipocreitmne 3axaun Ha Bubmumorexa [IOK
MOCTPOCHUE https://m.eds00.ru/88671188
63 [Ipocreitmne 3axauu Ha Bubmmoreka [IOK

MOCTPOCHUE

https://m.edsoo.ru/886712d2




Konrtponbnas padota no
TeMe "OKpyKHOCTb U

bubmmoteka IIOK

64 1 1
kpyr. ['eomeTpudeckme https://m.eds00.ru/88671462
noctpoeHus"
[loBTopenue u 0000IeHNE
65 3HAHUM OCHOBHBIX 1 Bubnmnorexa [JOK
TIOHATUH ¥ METOJIOB Kypca https://m.eds00.ru/886715b6
7 xnacca
66 Nrorosas KOHTpOIbHAS | | Bubmumorexa [IOK
pabora https://m.edsoo0.ru/886716ec
[ToBTOopenue u 0000IIEeHNE
67 3HAHUM OCHOBHBIX 1
MOHSITUH ¥ METOJIOB Kypca
7 xnacca
[ToBTOopenue u 0000IIEeHNE
68 3HAHUH OCHOBHBIX 1 bubmuoreka IIOK
MOHSATHH U METOJOB Kypca https://m.eds00.ru/886719bc
7 xnacca
OBLIEE KOJIMYECTBO HACOB 68 4 0
1O ITPOI'PAMME
8 KJIACC
KoauyecTBo yacoB
Ne )
® Tema ypoxka KoHTpoJabHbIe Tpaxcrirtiec JEKTPOHHLIC IHQPOBLIC
n/n Bcero Kue o0pa3oBaTebHbIE Pecypchl
padoThI
padoThI

| [Tapannenorpamm, ero | Bbu6mmoreka LIOK
MIPU3HAKYU U CBOICTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero 1 Bbu6mmoreka LIOK
MIPU3HAKHU M CBOMCTBA https://m.eds00.ru/88671cal
3 ITapamrenorpamm, ero | bubmuoreka [IOK
MIPU3HAKHU M CBOMCTBA https://m.eds00.ru/88671cal
YacTHble c1ydyau
+ | (pmoyromm, povs 1 biGmiorexa LIOK
DAMOY > POMD, https://m.edsoo.ru/8867 1 dea
KBaJpar), MX MPU3HAKH U
CBOICTBa
YacTHele ciny4an
5 ?apam:)enzrpaMMOBo 5 | Bbutnmoreka [JOK
FIPAMOYTOTBHHE, POMD, https://m.eds00.ru/8867120
KBaJIpaT), MX MPU3HAKKA U
CBOICTBa
YacTHble c1ydau
napasuieIorpaMMoB BuGmiorexa [IOK
6 (IpsAAMOYTOIBHUK, POMO, 1

KBaJpar), MX MPU3HAKH U
CBOMCTBa

https://m.eds00.ru/8867209¢




Bubnunorexa [JOK

! Tparterits https://m.eds00.ru/88672358
2 PaBHoGOKas U Bbubnunorexa [JOK
MPSIMOYTOJIbHAS TPATICIHH https://m.eds00.ru/8867252¢
9 PaBHOOOKAS U bu6mmoreka [JOK
MPSIMOYTOJIbHAS TPAICIHH https://m.eds00.ru/88672858
10 Met BOCHUSI MEJIMAHBI bubmiorexa HOK
CTOA yABO® A https://m.eds00.ru/88672b14
1 Letrmpashas ¢ . Bbutnnoreka [JOK
HTpaibHAdL CHMMETpHA https://m.eds00.ru/88672b14
12 Kontponbnas padota mo Bbu6mmoreka LIOK
teMe "YeThIpEXyronbHUKH" https://m.eds00.ru/88672¢%a
s Teopema Parneca u TeopemMa BuGmorexa [JOK
O HPOTOPIHOHATEHAX https://m.edsoo0.ru/8867337a
oTpe3Kax
14 Cpenusia TuHus Bubnunorexa [JOK
TpPEyroJbHHUKA https://m.eds00.ru/88672¢0c
15 Cpenusia TuHus Bubnunorexa [JOK
TpPEyroJbHHUKA https://m.eds00.ru/8867238
16 Tpanenus, e€¢ cpearsist bubmuoreka [IOK
JTUHUS https://m.eds00.ru/88672358
17 Tpanenus, e€¢ cpearsist bubmuoreka [IOK
JTUHUS https://m.eds00.ru/88673064
13 [IponopumonansHbIE Bbu6mmoreka LIOK
OTpE3KH https://m.eds00.ru/88673794
19 IIponopruonanbHbIe Bbubnunoreka [HOK
OTPE3KH https://m.eds00.ru/88673794
20 IlenTp Macc B TpeyrojbHHUK Bubmmorexa LHOK
CHTP Mace BIpeyro © https://m.edso00.ru/886738fc
bu6mmoreka [JOK
21 Momo6
OHODHEIC TPEYTOTBRHKH https://m.eds00.ru/88673a78
” Tpu npusHaka nogoous Bbu6mmoreka LIOK
TPEYroJbHUKOB https://m.edsoo.ru/88673bae
” Tpu npusHaka nogoous Bbu6mmoreka LIOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npr3HAKa TOTOOMS bubmuoreka [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8867400e
)5 Tpu npr3HAKa TOTOOMS
TPEYTOJIHHUKOB
[Ipumenenne mog00us Ipu
26 pELICHUHN TPAKTHYECKUX
3aj1a4
KouTponbHas pabota 1o
27 Tente "TIoROBHEL butnmoreka [JOK
eme Llolo \ © https://m.edsoo.ru/8867445a
TPEYrOJbHUKH
73 CBolicTBa IOMIaAel Bubnunorexa [JOK

FEOMETPHUYECKUX QUTYP

https://m.edsoo.ru/886745fe




DopMyIBI AJTS TUTOTIATH

bu6mmoreka [JOK

29 TPeyToiILbHHEE, https://m.eds00.ru/88674860
napayuienorpaMmma
DOopMYITBI JJIs1 TIOIATH Bumorexa LIOK
30 TPEYTOIBHIEA, https://m.edso0.ru/88674a22
napauiesorpaMmma
DopMyIIEL A IIOMAH Bbubnunorexa [JOK
31 TPEYTOTBEIRA, https://m.edsoo.ru/88674a22
napauiesorpaMmma
DOopMYITBI JJIs1 TIOIATH BuGmorexa [IOK
32 TPeyToiIbHHIE, https://m.edsoo.ru/88675288
napauienorpaMmma
DOopMYITBI JJIs1 TIOIATH Bumorexa LIOK
33 TPEYTONbHITRA, https://m.eds00.ru/8867542¢
napauiesorpaMmma
34 Brruucnenue miomaneit Bubnunorexa [JOK
CIIOXKHBIX QUTYD https://m.eds00.ru/88674¢78
35 [Inomwanu ¢puryp Ha Bbu6mmoreka LIOK
KJIETYaTOM Oymare https://m.edso00.ru/8867473¢
36 [Tnomaau mogo0HBIX GUTYp
37 [Tnomaau mogo0HBIX GUTYp
18 3amaun ¢ MPaKTHICCKIM bubmuoreka [IOK
coJlepKaHUuEeM https://m.eds00.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubnunoreka [HOK
COJIEpPIKaHUEM https://m.eds00.ru/88675684
Pemenue 3ama4 ¢ TOMOIIBIO BuGmiorexa LIOK
40 METO/1a BCTIOMOTaTeNbHOM https-//m.eds00.rw/8867490
[UIOLIAIA . -
A1 Kontponsnas pabota mo Bbu6mmoreka LIOK
teme "[Tnomans" https://m.eds00.1u/8867579¢
4 Teopema Ilugaropa u e€ Bbu6mmoreka LIOK
MIPUMEHEHHUE https://m.eds00.ru/88675918
43 Teopema Iudaropa u e€ bubmuoreka [IOK
MIPUMEHEHHUE https://m.eds00.ru/88675918
44 Teopema IMudaropa u e€ bubmuoreka [IOK
NpUMEHEHHUE https://m.edso0.ru/88675abe
45 Teopema IMudaropa u e€
NPUMCHEHHUE
46 Teopema Ilugaropa u e€
NpUMEHEHUE
OnpeneneHue
TPUTOHOMETPUYECKUX
(ymicunit ocTporo yria bub6moreka [JOK
47
FIPAMOYTOTLHOTO https://m.eds00.ru/88675d32
TPEYroJabHHKA,
TPUTOHOMETPUYUCCKHUE

COOTHOIIICHHUS B




MPSIMOYTOJIEHOM
TpPEYTrONbHUKE

48

OcHOBHOE
TPUTOHOMETPUIECKOE
TOXIIECTBO

Bubnunorexa [JOK
https://m.edsoo.ru/88675144

49

OcHOBHOE
TPUTOHOMETPUIECKOL
TOXJIECTBO

50

OcHOBHOE
TPUTOHOMETPUIECKOE
TOXIIECTBO

51

KontposbHas padboTa 1mo
teme "Teopema [Mudaropa u
HaJayia TpUroHoMeTpun"

bu6mmoreka [JOK
https://m.edsoo.ru/8a1407¢8

52

Brmcannsie 1 IeHTpanbHBIC
YIJIbI, YTOJ MEXIY
KacaTeJIbHON U XOpJ0it

bu6mmoreka [JOK
https://m.edsoo.ru/8al1415b2

53

Bnucannsie U neHTpaibHBIE
VTIIBI, YTOJ MEXITY
KacaTeJIbHON U XOopa0i

Bbubnunorexa [JOK
https://m.edsoo.ru/8a141940

54

Bnucannsie 1 neHTpaibHBIE
YIJIBI, YTOJ MEXIY
KacaTeJIbHON U XOpJ0it

bu6mmoreka [JOK
https://m.edsoo.ru/8a141b34

55

YTIBI MEXIYy XOpAaMH |
CEKYLIUMU

56

YTIBI MEXIYy XOpAaMH |
CEKYLIUMU

57

Bnucanusie u onucaHHbie
YEeTHIPEXYTOIBHUKH, UX
MIPU3HAKKU U CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/8a140f86

58

Brmcannsie u onucaHHbIe
YETHIPEXYTOIBHUKH, UX
MIPU3HAKKU U CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/8al416d4

59

Brucannbie 1 onucaHHbIe
YEeTHIPEXYTOIBHUKH, UX
MIPU3HAKYU U CBOICTBA

Bubnunorexa [JOK
https://m.edsoo.ru/8al416d4

60

IIpumeHeHne cBOWCTB
BIIMCAHHBIX U OMMMCAHHBIX
YeThIPEXYTOJIbHUKOB NIPU
PEIIEHNN TEOMETPUIECKHX
3a1a4

61

IIpumeHeHne cBOWCTB
BIIMCAHHBIX U OIHCAHHBIX
YETBIPEXYTOJIBHUKOB MPU
PELICHUN TeOMEeTPUIECKUX
3a1a4y

62

BzaumHoe pacnonioxeHue
IBYX OKpY>KHOCTEH, o0Imune

bu6mmoreka [JOK
https://m.edsoo.ru/8a1410a8




KacaTCJIbHBIC

63 Kacanwne okpyxkHOCTEH 1 Bubmmorexa LOK
Py https://m.edsoo.ru/8a1410a8
KonTponbHas pabora o
64 TeMe "YTIIBI B OKPY)KHOCTH. 1 | bubmuoreka [IOK
BrucaHHbIe 1 ONUMCaHHbBIC https://m.edsoo.ru/8a141c88
YETBIPEXYTOJIbHUKH "
[ToBTOpPEHME OCHOBHBIX
65 MTOHATHI ¥ METOZIOB KypCOB 1 bubmuoreka [IOK
7 u 8 Kmaccos, 0000IIICHIE https://m.edsoo.ru/8al41ddc
3HAHUH
[ToBTOpPEHME OCHOBHBIX
66 MTOHATHI ¥ METOZIOB KypCOB 1 bubmuoreka [IOK
7 u 8 KmaccoB, 0000IIIeHIE https://m.edsoo.ru/8al4lefe
3HAHUH
67 Hrorosas KOHTpOIbHAA | | Bbu6mmoreka LIOK
paboTa https://m.edsoo0.ru/8a142368
[ToBTOpPEHME OCHOBHBIX
68 MTOHATHI 1 METOZIOB KypCOB | bubmuoreka [IOK
7 u 8 K1accos, 0000IICHIE https://m.edsoo.ru/8al1420ac
3HAHUU
OBLIEE KOJIMYECTBO HACOB 68 6 0
1O TIPOI'PAMME
9 KUIACC
N KosmmuecTBo yacos DJIeKTPOHHbIE LN (POBbIE
11/-11 Tema ypoxa Beero Kontpoabubie | Ilpaktuyeckn | 00pazoBaTe/ibHbIe
padoThI e padoTsI pecypeel
OmpeneneHue
1 TPUTOHOMETPUUECKUX 1 bubmmorexa OK
P . P https://m.edsoo.ru/8al1424bc
dysKmit yriaos ot 0° go 180°
2 DopMyITBl TPUBEACHUS 1
3 Teopema KOCHMHYCOB 1 bubmiorexa HOK
P 4 https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 Bubmmorexa LOK
P Y https://m.edsoo.ru/8al142d5e
6 TeoneMa CHIVCO | butnuoreka [JOK
peMa cHrycos https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHyCOB 1
. HeaXO)K,Z[eHI/IeOI[JII/IH CTOPOH U 1 BuGmorexa [JOK
BN YTII08 https://m.edso0.ru/8a1430b0
TPEYTOJIHHUKOB
Bbubnunorexa [JOK
10 Penrenne TpeyroasHUKOB 1

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




11

Pemenue TpeyroiabHUKOB

Bubnunorexa [JOK
https://m.edsoo.ru/8al42ac0

12 Pemenune TpeyroiabHUKOB bubmmorexa OK
pey https://m.edsoo.ru/8al42ac0
13 Pemenune TpeyroiabHUKOB bubmiorexa HOK
pey https://m.edsoo.ru/8al42ac0
14 IIpakTryeckoe IpUMECHEHHE bubmuoreka [IOK
TEOpEM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [pakTudeckoe MpUMEHEHHE
TEOpPEM CHHYCOB U KOCHHYCOB
16 KonTponbHas pabota mmo teme Bbutnuoreka [JOK
"PemieHue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre 0 MpeoOpa3oBaHUM bubmuoreka [IOK
mo100us https://m.edsoo.ru/8al143ab0
13 COOTBETCTBEHHBIC DJIEMEHTHI bu6mmoreka [JOK
noJ00HBIX GUTYp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIC DIIEMEHTBI
noJOOHBIX GUTYp
Teopema o mpousBeeHUU
OTPE3KOB XOPJI, TEOpeMa O BuGmorexa LIOK
20
HPOTSBEACHII OTPESKoB https://m.edsoo.ru/8a14406e
CEKYIIUX, TeopeMa O
KBaJipaTe KacaTeJIbHOU
Teopema o0 npou3BeICHUN
OTPE3KOB XOP/I, TeOpeMa O BuGmiorexa [IOK
21
HPOTSBEACHI OTPE3KOB https://m.edsoo.ru/8al441a4
CEeKYIIHX, TEOpeMa O
KBaJ[paTe KacaTeIbHOM
Teopema o mpousBeeHUU
OTPE3KOB XOPI, TeOpeMa O BuGmorexa LIOK
22
TIPOMSBEHCHHI OTPE3KOB https://m.edsoo.ru/8al1442da
CEKYIIUX, TeopeMa O
KBaJipaTe KacaTeJIbHOU
[TpumMeHeHnE TeOpeM B BuGmorexa LIOK
23 PEIICHUN TeOMETPUUECKUX htps-//m.cdsoo.rw/8al 4306
3a1a4 o ]
[TpumMeHeHnE TeOpeM B BuGmiorexa [IOK
24 PETICHIN reoMerpreciant https://m.edsoo.ru/8al443fc
3a1a4 o ]
IIpumeneHue TeopeM B BuGmorexa [[OK
2
> DEHICHII TeoMeTprHeciax https://m.edsoo.ru/8a144578
3a1ay
KontposbHas paboTa mo Teme
%6 "TIpeobpazoBanue MOAO0US. bubnuoteka IIOK
MeTpuyeckue COOTHOIICHHUS B https://m.edsoo.ru/8a1447a8
OKpYy>XKHOCTH"
7 OrnpeneneHre BEKTOPOB. Bbubnunoreka [{OK

dusnyeckuil u

https://m.edsoo.ru/8a144960




FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI

BEKTOPOB
73 Cgofelsne " Biqtmine butmmoreka [JOK
BEKTOPOB, YMHOKEHHU
poB, ¥ https://m.edsoo.ru/8al44a8c
BEKTOpPA Ha YUCIIO
| S
OB, ¥ https://m.edsoo.ru/8a144d52
BEKTOpa Ha YUCIIO
CroXeHue U BBIYUTaHHE
30 BEKTOPOB, YMHOXKEHHE
BEKTOpPA Ha YUCIIO
31 Paznoxxenue BexTopa 1o A1ByM
HEKOJUTMHEAPHBIM BEKTOPaM
32 Koopaunatel BekTopa bubmmorexa OK
PA P https://m.edsoo.ru/8al44tbe
CranspHOe IPOU3BEICHIE
1 BEKTOPOB, €TI0 IPUMEHEHUE Bbu6mmoreka LIOK
I HaXOXKIEHUS IIMH U https://m.edsoo.ru/8a14539c¢
YIIIOB
CranspHOe IPOU3BEICHHE
34 BEKTOPOB, €0 IPUMEHEHUE Bu6mmoreka LIOK
I HaXOXKIEHUS IIMH U https://m.edsoo.ru/8a14550e
YTIIOB
35 Pemenue 3amad ¢ MoMoOIIbIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3amad ¢ MoMoOIIbIO bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al1458c4
37 [IpumeHeHrE BEKTOPOB IS
pereHus 3a1a9 Gu3uKn
33 Kontposbnas pabota o teme Bu6mmoreka LIOK
"BekTops" https://m.edsoo0.ru/8a145b08
39 JlexapToBBI KOOPIUHATHI
TOYEK Ha TUIOCKOCTH
bu6mmoreka [JOK
40 Y i
PABHEIHE HpAMOH https://m.edsoo.ru/8a145c48
41 YpaBHeHne npsaMoi
4 VoaBHCHIC o oc butmnoreka [JOK
BHEHHE OKPYKHOCTH
P 24 https://m.edsoo.ru/8a14635a
K
43 é)oepcz;m:aTH (T)oqu oc butnnoreka [JOK
i YEeHUS] OKPY)KHOCTH H
p . py https://m.edsoo.ru/8a146620
pSIMOH
Merto KOOpAUHAT MPU
44 PEIICHUHN TeOMETPUUECKUX
3aja4, MPaKTUIECKUX 3a7a4
MeTtona KoopAuHAT TIPU
45 PELICHUU TE€OMETPUUECKIX

3a/1a4, IPaKTHIECKUX 33129




MeTton KoOpaAUHAT MpU

46 PELICHUU TE€OMETPUUECKIX
3a/1a4, MPaKTHYECKUX 3a1a4
1 | oo reopmara Bammorace LIOK
erapTo " OopA https://m.edsoo.ru/8a146e0e
TUIOCKOCTH
II
43 P EB;IHB:HG Bbu6mmoreka LIOK
MHOT JIbHUKH
T ’ https://m.edsoo.ru/8al46fda
BBIUMCIICHUC UX DJIEMEHTOB
bu6mmoreka [JOK
49 q .
HCI0 . JLTHHA OKpYKHOCTH https://m.edsoo.ru/8a1472c8
50 Uneo 7. JlmmHa o oc butmnoreka [JOK
HETIO T SJTHHa ORpYHHOCTH https://m.edsoo.ru/8a14714c
51 JlnvHa 1yru OKpy>KHOCTU
52 Paanannas mepa yria Bubmmorexa LHOK
A pa ¥t https://m.edsoo.ru/8al4714c¢
53 IImomane kpyra, ceKTopa, bubmuoreka [IOK
CerMeHTa https://m.edsoo.ru/8a147426
54 [Inomans kpyra, cekropa, Bbu6mmoreka LIOK
CerMeHTa https://m.edsoo0.ru/8a147750
55 [Inomans kpyra, cekropa, Bbu6mmoreka LIOK
CerMeHTa https://m.edsoo0.ru/8a147750
56 TloHsITHE O NBUKEHUH bu6mmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/8a147¢82
57 ITapamtensHBIN TepeHoc, bubmuoreka [IOK
MOBOPOT https://m.edsoo.ru/8a147f16
53 ITapamtensHBIN MepeHoc, bubmuoreka [IOK
MOBOPOT https://m.edsoo.ru/8a147f16
59 [TapannensHbIi IEpEHOC,
MTOBOPOT
60 [TapannensHbIN IEpEHOC,
MTOBOPOT
61 IIpuMeHeHre BMKEHUHN TIpH bubmuoreka [IOK
peleHnn 3a1a4y https://m.edsoo.ru/8a1480e2
KouTponbHas pabota 1mo
teMaM "[IpaBuiibHBIE
62 MHOTOYTOJIbHUKH.
Oxkpy)HOCTb. J|BrxkeHHS
I0CKOCTH"
[ToBTOpenwue, obo0IICHKE,
63 CHCTeMaTHU3alus 3HAaHU. bu6mmoreka [JOK
U3mepenune reoMeTpuyeCcKUX https://m.edsoo.ru/8a148524
BeJIMYnH. TPeyroabHUKH
[ToBTOpenwue, o6o0IICHHE,
64 CHCTeMaTH3alus 3HAaHUM. bu6mmoreka [JOK

[MapamnensHbie U
MIEPIICHANKYJIISIPHBIE TIPSIMBIE

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




65

[ToBTOpenwue, 06o0IICHKE,
CUCTEMAaTH3alus 3HAHUM.
OKpYy>XHOCTB U KPYT.
I'eomeTpuyeckue
MOCTPOECHUS. YTIIBI B
OKPYKHOCTH

66

[ToBTOpeHwue, 0000IICHHE,
cHUCTEMAaTH3alMs 3HAHUIA.
BrucaHHbIe U ONMUCAHHEBIE
OKPYKHOCTH
MHOTOYTOJbHUKOB

67

HTorosast KOHTPOJILHAS
paboTa

Bubnunorexa [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHue, 0000IICHHE,
cucTeMaTH3aIus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME

68




