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INOACHUTEJIBHASA 3AIIMCKA

'eomeTpus Kak OAWMH W3 OCHOBHBIX pAa3ZeliOB INKOJIbHOW MaTEeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB U Pa3MepoB (GUTYp, HX
OTHOUIEHUH ¥ B3aUMHOE  pACIIOJIOKEHUE, ONMUPAEeTCs Ha  JIOTHYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. [[eHHOCTh M3y4YeHHsS T€OMETPUH Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMs 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOIUTH
JI0Ka3aTeNbHbIE PACCYkKACHUS, CTPOUTD JIOTUUECKUE YMO3AKIIOUCHHs, JOKA3bIBATh
UCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHus «OT TMPOTHUBHOTO», OTJIMWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynpoBath oOpaTHbIe yTBepKIeHus. Oco00e 3HaUCHUE 0Ka3aTelIbHas JIMHUS
UMeeT ISl yriyOaEéHHOTO N3YYeHUS MaTEMaTHKH.

Lenbto U3yueHus: TEOMETPUH SIBJSIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/a4, BCTPEUAIOIIUXCS
B peanbHOM  xu3HM. OOyuwaromuics JODKEH  HAy4YUTbCS — ONPENENsTh
TE€OMETPUUYECKYI0 (UTYpPY, OIMMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAWTH
IUIOMIAb  3€MEJBHOIO0  ydYacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIHHY
OTTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mmepbl rapaxka sl aBTOMOOWIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B M3yUYEHUU T€OMETPUHU.
[Ipu pemennn 3amad MPaAKTUYECKOTO XapakTepa OOydYarOIIUCS YYUTCS CTPOWTH
MaTeMaTHYeCKUe MOJETU pPEaTbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIUMCJICHUS U OLICHUBATh aJIeKBATHOCTD MOJIYYEHHOTO pe3yibTara.

Oco6eHHOCTh YYeOHOro Kypca yriayOJéHHOr0 M3y4eHUs TeOMETPUU COCTOUT
B TOM, 4TO OOy4Yaronifecs: He MPOCTO 3HAKOMSITCS C ONPEACIIEHHBIMU MTOHATUSMY, a
YBEPEHHO OBiajeBaloT UMH. CyIIECTBYIONIME TEMbl MPOTrpaMMbl 0a30BOT0 Kypca
TEOMETPUU U3YUalOTCsl Ha OoJiee rI1yOOKOM YpOBHE, a 00ydaronuecs npuoopeTaroT
YMEHHMsI, TOMOTAIOIIUE UM YBEPEHHO NPUMEHATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX NPEAMETax, Mpex/ie Bcero pusnke u nuHPopMaTHKe,
a TaKXKe MOJIb30BATHCA TMOJTYYEHHBIMU 3HAHMSIMHU TPHU PEIIEHUU MPAKTUYECKHX
3azay.

CornacHo yueOHOMY IaHy B 7-9 Kilaccax u3y4aercs yriiyOJE€HHbIN yaeOHbIN
Kypc «['eomerpusi», KOTOpBIM BKIIOYAeT CJEAYIONIME OCHOBHBIE pa3/esbl
conepxkanusi: «Hauama reomerpum», «TpeyronbHukn», «OKpYKHOCTHY,
«YetpipéxyronsHukm», «I[logoduey», «AneMeHThl TpUroHOMETpun», «llmomaany, a
Takxke «MeTton koopauHaTy, «Bektopby, «IIpeodpazoBanHus MI0CKOCTH.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoaurcs 306 yacos: B 7 Kitacce
— 102 4gaca (3 gaca B Hezento), B 8 kitacce — 102 vaca (3 gaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B He/ICIIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

HayvaJya reomerpuu

Hctopuss BO3HUMKHOBEHHsST W pa3BUTHS reoMerpud. HauvanmbHble NOHATHSA
reomerpuu. Touka, mpsmasi, oTrpe3ok, Jyd. [lonsitue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEIACIICHUN.

B3auMHoOe pacnosiokeHue TOo4eKk Ha NpssMou. M3MepeHue UIMHBI OTpe3Ka,
pPacCTOSHUE MEXAY TOUYKAMMU.

[Tomymmockocte u  yrosn. Buaesl yrioB. HW3MepeHue BeIWYHMH YIJIOB.
BeprukanbHslie u cMexHbIE yrabl. [lapannenbHbie U NEpIEeHANKYISAPHBIE MIPSAMBIE.
PaccrostHue ot Touku 110 npsiMout. buccekrpuca yria.

Jlomanas. Bunpl nomanbix. JlnuHa nomanou. MHoroyronesHuku. llepumerp
MHOTOYroJIbHUKA. [[OHSATHE O BBIMYKJIBIX U HEBBIITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TpeACTaBICHUS O pPaBeHCTBE (GUTYP, HX PACIOJIOKEHUH,
CUMMETPUH.

[Ipocreiimue noctpoenus. MTHCTpyMEHTHI 11l U3BMEPEHUN U TOCTPOCHUN.

TpeyrojbHuKH

Buapl TpeyronbHUKOB: OCTPOYTOJIBHBIE, NPSAMOYTOJBHBIE, TYIOYTOJBHEIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. Meaunana, OuccekTpuca H  BBICOTA
TPEYTOJIbHUKA.

PaBeHnctBO TpeyronbHukoB. IlepBblii W BTOpOW MNPU3HAKA PABECHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. [lpusHak
paBHOOEIPEHHOT0 TPEYroJdbHUKA. TpeTHil NpU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHNsT MEXIy CTOPOHAaMH M yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO 0 JuiMHE TOMaHOM.

Cummetpuunsble purypsl. OCHOBHbBIE CBOMCTBA 0CeBOM cuMMeTpuu. [Iprumepbl
CUMMETPHH B OKPYKAIOILIEM MUPE.

IMapasienbHbie npsiMblie. CyMMa yIji0B MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSAMBIX, HCTOPUYECKUE CBENEHUA O mocrynare EBknuaa u
0o ponu JloOGaueBCKOTO B OTKPHITMM HEEBKJIMAOBOM reomerpun. CBoiicTBa U
NPU3HAKKA NapajuleIbHbIX NpsMbIX. CymMMa yIJiOB TpEyroiabHUKa. BHENIHUE yriibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYI'OJIBHUKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyronbHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX TPEYroOJIbHUKOB. llepneHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHBI NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsAaMoyroybHbIi TPEyroJbHUK € yIiioM B 30°.

OKpY:KHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYKHOCTHM M Kpyra: LIEHTP,
panuyc, AuaMeTp, Xopa, UX CBOWCTBA. B3anMHOE pacmoiokeHue OKPYKHOCTU U
npsaMon. KacarenbHas u cekymas K OKpyKHOCTH. OKpyKHOCTb, BIIUCAHHAS B YTOJL.
[Ipocrelimue MOCTpOEHUs ¢ MOMOLIBIO LIUPKYJIS U JIMHENKH.

I'eomeTpuyeckune mecta To4eK

IToHAaTHE O reoMeTpUYecKOM MecTe To4eK. [Ipumepsl reoMeTpuyeckux MecT
TOYEK HA MNIOCKOCTH. bUCCEKTpHUca yriia U CEpEANHHBIN NMEPIIEHINUKYIISP K OTPE3KY
KAK TE€OMETPUYECKHE MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYIOJIbHHKA, €&
LEeHTp. MeToa reoMeTprYeCcKuX MECT TOUEK ITPU PEILIEHUU T€OMETPUIECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIUBLIO UPKYJIA U JHHEHKH

Nctopuueckue ceneHus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOEHUM, 3Tallbl
3a7]a4y Ha IIOCTPOCHUS, PEIICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 KUIACC

YeTbIpéXyroJbHUKH

[Tapannenorpamm, ero mnpu3HaKW U CBOWCTBa. [IpAMOYTroOiIbHUK, POMO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpameuus. PaBHoOenpenHas Tpareuus, €€
cBoricTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHss JUHUS TPAICIUU.

CpenHsis nuHUA TpeyrojbHUKAa. MeTo yABOEHHsS MEOUaHbl TPEYTOJIbHUKA.
Teopema 0 nepeceyeHun MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOINOPUUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1151 IpOU3BOJIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpaJIbHO-CUMMETPUYHbIE (PUTYPHI.

IHoxo0Oue

[TogobOue TtpeyroapHukoB, KodhdumumenT moxaodus. I[lpusnaku momoOus
TPEYroJbHUKOB. [IprMeHeHue 1OoM00Ms TpPH PEIICHUH TECOMETPUUYECKUX U
PAaKTUYECKUX 3a/1a4.

ILiomans

[Tonsitue o mmomanu. CBoOMCTBA TUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreitmue ¢hopMyabl AJs IIONIAA TPEYTOJIbHUKA, apaieiorpaMMa, poMoa u
Tpanernuu. [nomanu nogoOHeIX puryp. OTHOIIEHHE IUIOIIAIeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemieHUn
IIPAaKTUYECKUX 3a/1a4.

DJIeMeHTbI TPUTOHOMETPHUH

CuHyC, KOCHHYC, TAaHI€HC M KOTAHT€HC OCTpPOro yrIja MpsSMOYTOJbHOTO
TpeyrojibHuKa. Tpuronomerpuueckue QyHkuuun yrinoB B 30°, 45° u  60°
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eTBIPEXYT01bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrincanHble ¥ HEHTPAJIBHBIE YTJIbI, YTOJI MEXIY KacaTeIbHOU U XOPAOU. Y TJIbl
MEXIy XOpJaMH M CEKyIUMMH. BrucaHHble W ONUCAaHHBIE OKPYKHOCTHU
TPEYroJbHUKA W YeTHIPEXYroibHUKK. CBOHCTBA U TPU3HAKU BIMCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3anMHOE pacnonoxxkeHue naByX OKpyxkHocten. Kacanwme
oKkpy»kHOcTei. O01IMe KacaTeabHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocuHyc, TaHreic yriaoB or 0° mo 180°  OcHoBHOE
TpUTrOHOMETpHUueckoe  ToxnaectBo.  Dopmynsl  mpuBeneHus.  PemeHue
TPEYTOJbHUKOB. TeopemMa KOCUHYCOB U TeOpeMa CUHYCOB. PellleHne MpakTHYecKuX
3a/1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pelienue 3agau
r€OMETPUYECKON ONTHUKH.

Tpuronomerpuueckue dopMynbsl s IUIOWIAAM  TPEYTOJIbHUKA,
napamienorpamma, pombOa, tpanenuu. dopmyna ['epona. dopmyna momanu
BBIITYKJIOI'O YEThIPEXYTOJIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopasl ¥ ToA00HBIE TPEYTOILHUKH B OKPYKHOCTH. TeopeMa o mpou3BeIeHUN
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIINX, TEOPEMA O KBaAparTe
KacatesbHOU. [IpruMeHeHne pu pelieHnn reOMETPUYECKUX 3a1ad. TeopeMbl UeBnl
u Menenas. [lostue o romoreTnu.

MeTtoa KOOpaAMHAT

VYpaBHeHuEe NpSAMOW Ha IJIOCKOCTH. YTJI0BOM KOA((UIMEHT W CBOOOAHBIN
YIEeH, WX TIeoMeTpuueckuil cmbica. [lapamienbHOCTs M MEpPHEeHIUKYISIPHOCTD
PSIMBIX (Yepe3 yriioBoi KodhHUIHEHT).

VYpaBHeHue okpyxHocTu. HaxoxneHre nepecedeHnii OKpyKHOCTEN U MTPSMBIX
B KoopauHatax. ®dopmyna paccTosHHs OT TOYkM Jn0 npsmoit. [lnmomans
napajjiesiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOMIA/IH.
[IpumeHeHnue MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4ax.

BexkTopsl

Bektopel Ha miockocTu. CnokeHHE W BBIYMTAHHE BEKTOPOB — TMpaBUia
TPEYroJIbHUKA U NapajjiesorpaMma. Y MHOKEHHE BeKTopa Ha yucio. KoopauHaTsl
BekTOpa. CIIOKE€HHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YHUCIO B
KoopauHaTtax. [I[puMeHeHre BEeKTOpOB B (PU3KKE, IIEHTP Macc.

[Tonarue o OGasuce (Ha TUIOCKOCTH). Pa3znokeHuss BEKTOpOB Mo 0Oa3ucy.
CkansipHoe TpPOU3BEJECHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIpAKEHUE B
JNEKapTOBBIX KOOpJMHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS.
CkansipHoe Tmpou3BeJeHUE U MpoeuupoBaHue. [IprMeHeHHe CKaJlsIpHOIo



IIPOU3BENCHUSA BEKTOPOB U1 HAxXOXIEHMs [JUIMH U yriaoB. Pemienue
FeOMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIIPHOIO IIPOU3BEICHHUS.

JJInHA OKPYKHOCTH U IJIOLIAb KPyra

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[1TMHA OKpYKHOCTH. | 'paxycHas u paguanHas
Mepa yIJla, BBIUHCICHHE JUIMH Iyr OKpykHOocTeu. Ilmomane kpyra, cexropa,
cerMmeHTa. Mcropuyeckue cBesieHus: 00 M3MEPEHUH JUIMHBI OKPYKHOCTHU U IUIOLIAIN
Kpyra.

JIBMKeHM S JIOCKOCTH

LentpanpHas cummetpus. LlenTpanbHo-cummeTpuunbie purypsl. [ToBopoT.
OceBast cummetpus. PuUrypel, CHMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[Tonsitue nBwxeHuss U ero cpoiictBa. PaBenctBo Quryp. IlposiBienus
CUMMETPUM B NPHUPOJE, KUBOIKUCH, CKYJBOTYype, apxurekrype. Kommosunum
NBIKEHUH (TpocTeiiine npumepsl). [I[puMeHeHne B reoMeTpuyecKkux 3aadax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTATBI OCBOCHUS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKkTEepU3yrTCs B 4ACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAM3aluu €ro
opaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHMEM BaXKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITEILHOCTH YYEHOTO;

3) TpPyA0BOr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BaXXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpogecCHOHaIbHON
NEATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWI, pacCyX JCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MMO3HAHMS:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYEeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJbTYPOU KaK CPEICTBOM
MIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOyYHusi:



TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHHUS B HMHTEpPECaX CBOETO
3I0pOBbs, BEIEHUS  370pOBOrOo  oOpa3a  KU3HM  (310pOBOE  IUTaHMUE,
COQJIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABbIKA pE(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY U TaKOTO e MpaBa JAPyroro 4eJoBeKa;

7) 3K0JIOTM4eCKOr0 BOCIIUTAHMSA

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JIaCTH COXPaHHOCTHU OKPYKaIOLIEH Cpe/ibl, INITAHUPOBAHUS ITOCTYNKOB U OLICHKU
UX BO3MOXHBIX IMOCJHEACTBUI ISl OKPYXKAIOLIEH Cpefibl, 0OCO3HAHUEM IJI00aTBbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel X peleHus;

8) aganTanuM K M3MEHAIOMUMCH YCJAOBHAM COLMAIBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y IPYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESTEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUH U3 OIIbITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBO€ Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble pPElIeHUs U ACUCTBUSA, (POPMYyIHUPOBATH M OICHUBATh PHUCKU U
HOCEeACTBUSL, (HOPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare 0cBOGHHS TPOrpaMMbI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocst 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEUCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISIBISAITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUU,
OCHOBAHUS JJIs1 000OIICHHS U CPAaBHECHHMS, KPUTESPUHU ITPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJACHUSX W YTBEP)KICHUSIX, MpeasiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparh 10Ka3aTelIbCTBA MAaTeMaTUUYECKUX YTBEPXKIEHUM (MpsSMble U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO JOKAa3aTelIbCTBA MaTeMaTUYECKHUX
(bakTOB, BBICTpaWBaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccy KJIeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BRLIOUPATh HAaNOOJIee MOIXOANTUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
CaMOCTOATENILHO YCTAaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIAY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIOACHMS, HCCIEAOBAHMS, OKCIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh MHGOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JJISI pEIICHUS 3a]1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh MW HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIAOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHOOpPMAIMM M WLIIOCTPUPOBATH
peniaeMble 3a1a4 CXeMaMu, JuarpaMmmMaMu, UHOU rpaduKoil ¥ MX KOMOUHALIUSIMU;

OIICHUBATh HAJEKHOCTh MH(POPMAIUU MO KPUTEPUSIM, MPEIOKECHHBIM HIH
c(hOpMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



BOCIPUHUMATh U (HOPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
LEJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M TIHCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHS [0 XOAy pEIIeHUs 3ajauu,
KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTaT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 0OCYX/IaeMOIl TEMBI,
npoOsieMbl, peuiaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIICHHs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXACHUSMU APYTUX YYaCTHHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (Qopme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,;

IOPEICTaBISITh PE3yJIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTa, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEN ay IuTOpUU;

NOHMMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThl TpU peuIeHHH Y4eOHBIX MaTeMaTHYeCKHX 3a/]ad, MPUHUMATh IElb
COBMECTHOHN JESATEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allii0 COBMECTHOH paloThl,
pacnpenenartb BuAbl paboT, JAOroBapUBaThCs, 00CYXkJaTh NPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIOIHITH CBOIO YAaCTh paOOTHI U KOOPIMHUPOBATH
CBOM JEMCTBUS C IPYTMMH WIEHAMU KOMaH/[bl, OLIEHUBATh KaueCTBO pPe3yJibTaTa U
KaueCcTBO CBOEr0 BKJIAJa B OOUIUI Pe3ysbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aHMOJICHCTBHSL.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHMS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX NPUHATHS pelIeHU (MHIUBUIYaJIbHOE,
TPYIIIOBOE);

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, alJTOPUTM peHIeHUs 3ajaud (W €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHThI
penieHuit ¢ yaéTom HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHBbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yJibTara
pelIeHnsl MaTeEMaTUYEeCKOM 3a1auk, CAMOMOTHBALIUU U PEPIIEKCUU;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSACHATh MPUYMUHBI JOCTUKEHUS WIM HEOCTHKEHUS 11€7U, HAaXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAJKAaTh SMOLMHU MNPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDHI

K koH1y 00yueHus B 7 Kiacce 00y4aromuics MOJIy4YUT CIEYIOIINE TPEAMETHBIE
pEe3yJIbTaThI:

Pacno3naBaTh W3y4yeHHbIE TE€OMETPUYECKHME (DUIYypbl, ONpPENENsATh HX
B3aMMHOE pacCIOJOKEHUE, H300paxaTb reoMeTpuueckue GUrypbl, BBITOIHATH
YEPTEXKHU 110 YCIOBUIO 3a1auu. MI3MepsaTh TUHENHbIE U YTIIOBbIE BEJIMYMHBL. Pemars
3a/1a4M HAa BBIYHMCIICHUE JUIUH OTPE3KOB U BEJIMYKH YIJIOB.

JlenaTe MPUKUAKY M OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IMPEIMETOB B
peallbHOM KHU3HHU, pPa3MEpoOB MPUPOIHBIX O0BEKTOB. PasnuyaTh pasmepbl 3THX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd TMpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB MIPU PEILICHUH 3a/1a4.

[IpoBOaUTE NOTHYECKHE PACCYXKACHUSA C HCIOJb30BAHUEM T'€OMETPHUECKUX
TEOPEM.

ITonp30BaTbCAd MpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOKCTBOM MEIMAaHbI, TPOBEAEHHOM K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUN F€OMETPUYECKUX 3a1a4.

OmnpenensTh NapajieIbHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. OnpenensaTs MapauieIbHOCTh NMPSMBIX C IOMOLIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJAHOM IIPSMOM A0 TOUEK APYTOU MPSIMOM.

Pewate 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOANTH BBIYUCIEHUS U HAXOIUTh YACIOBBIE U OYKBEHHbBIE 3HAUECHUS YTIIOB
B I€OMETPUYECKUX 3a7adyax C MCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX IpPU MEPECEYCHUU JBYX
NapajuIeNIbHbIX MPSAMBIX CEKyLIel. Pemars npakTuyecKue 3a/1adynd Ha HaXO0XKICHUE
YTJIOB.

Bnaners monsituem reomerpuueckoro mecra touek (I'MT). Omnpenensitsh
OHUCCEKTPUCY yIJla U CEPEIUHHBIN MEPHEHIUKYIISIP K OTPE3KY KaK T€OMETpUUYECKUE
MmecTa To4ek. [Tonp30BaTbes noHsTHEM TeomeTpuyeckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE FT€OMETPUYECKUX YTBEPKICHUM U IIPU PEILICHUH 3a1a4.



@opMyIupoBaTh ONpPENECICHUS OKPYXKHOCTU M Kpyra, XOpIAbl M JUaMeTpa
OKPY’>KHOCTH, YBEPEHHO BJIAJECTh UX CBOUCTBAMHU. Y METh JOKA3bIBaTh U IIPUMEHATH
3TU CBOMCTBA IIpU PELICHUU 3a1a4.

Brnanerp moOHATHEM OINKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxXoAuTh €€ eHTp. JloKa3bIBaTh U UCIIOJIb30BATh (PAKTHI O TOM, UTO OUCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA IEPECEKAIOTCA B OJAHOW TOYKE, U O TOM, YTO CEPEIMHHBIC
NEPIIECHAUKYJISAPBI K CTOPOHAM TPEYT'OJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners nmoHsiTHEM KacaTeNnbHOM K OKPY’KHOCTH, HOJIB30BATHCS TEOPEMOM O
NEPIEHINKYJIIPHOCTA KACATENbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JIoKa3pIBaTh PaBEHCTBO OTPE3KOB KACATEJBHBIX K OKPY’KHOCTH, IIPOBEAEHHBIX U3
OJIHOM TOYKHM, U IPUMEHATH OTO B PEUICHUN F€OMETPUYCCKUX 3a4ay.

Jloka3plBaTh M NPUMEHATH NPOCTEUIINE TE€OMETPUUYECKUE HEPABEHCTBA,
IIOHUMATh UX MPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOCHUS C MOMOILBIO UPKYJISA U
JIMHENKHU.

K koHiy oOyuenus B 8 kyracce 00y4aromuiics NOJy4YHT CIAEAYIOIINUE TPEAMETHBIE
pe3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETBHIPEXYTOJIBHUKOB, WX 3JEMEHTHI,
MIOJTb30BaThCSl MX CBOMCTBAMM TMPH PEIICHUU T€OMETPUYECKHX 3ajad. Paznmuarh
NpU3HAKK M CBOMCTBA MapajienorpamMmma, pom0a u nmpsMOYrojJbHUKA, T0Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH MPHU PEUICHUH T€OMETPHUUECKHX 3ajad.

Hcnonb30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B PEIIEHNH 3a/au.

Brnagetrp moHsATHEM cpenHEN JTUHUH TPEyTrOJbHUKA W TParelud, MPUMEHSThH
MX CBOWCTBA IIPH PEIICHUH TeOMeTpUUecKuX 3a1a4. Mcmonb3oBath Teopemy Daineca
U TEopeMy O TMPOMOPIHOHAIBHBIX OTpe3KaX, MPUMEHITb HUX M pelIeHus
NPaKTHYECKUX 3aJau.

Pacnio3HaBaTh IEHTpPaIbHO-CUMMETPUYHBIE (UIYPhl U HCHOJB30BaTh UX
CBOICTBa MPH PEIICHUN 3a]1a4.

Brnagerp mousTHSMH TOM00MS TPEYTOJBHUKOB, KOd(PUIMEHTa MOA00MS,
COOTBETCTBEHHBIX 3JIEMEHTOB OJI00HBIX TPEYTOJbHUKOB. MIMeTh npeacTaBieHue o
npeodpazoBaHuu nojodus U o noJoOHBIX ¢urypax. ITonp3oBaTbes Mmpu3HaAKaMu
no00usl TPEyroJIbHUKOB TPU PEIICHHH TeOMETPUYECKUX 3anad. J(okaspiBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPLIUOHAIBEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOA00HE B MPAKTUUECKUX 3aadax.

BoiBoauTh ©  ucnosb30BaTh  mpocredmme  (GopMmyibl IS IUIOLIAAM
TpEyrojibHHKa, MapaiielorpaMMa, pomMOa U Tpanenuu. Berauciare (pa3inyHbIMU
cnoco0aMu) IJIOIIAAb TPEYrOJIbHUKA U IUJIOIIAJM MHOTOYTOJBHBIX (UTYp
(moNB3ysCh, T€ HEOOXOAMMO, KaJIbKYJISTOPOM). 3HaTh OTHOIICHHUE IUIOMIAeH



NOJJOOHBIX (PUTYyp U NMPUMEHATh NpPHU peuieHuH 3anad. [IpuMeHsTh MoaydyeHHbIE
YMEHHs B IPAKTUYECKUX 3a1a4ax.

[Tonb3oBaThcst Teopemoir [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
IPaKTHYECKUX 3a71a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEIIbHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE IJIUHBI.

Binaners mnoHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YIia, YyIVla MEXIy
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIIMCAHHOM OKPYXXHOCTHU TPEYIOJIbHUKA U
YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a]a4.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOZIEJIH JUIS 33144 PEAIbHOU KM3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM NoJ0o0us W TPUTOHOMETpUU (IOJB3YACh, TJE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHI1ly 06yueHus B 9 kiaacce o0ydaromuics MOJIy4uT CiIeIyIOINe MPeIMETHbIE
pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHU OCTPBIX YIJOB, YMETh HaXOIUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEeLIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JJIHHBI
Y YIJIBI JI1s1 HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM U1 HAxXO0XKJIECHUS COOTHOUIEHWH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJINYMHAMM.

JloKa3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, IMPUMEHATH UX IUISA
HaXO0XKJICHUS PA3JINYHBIX JIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYTOJIbHUKOBY),
P PEUIEHUN TEeOMETPUYECKUX 3anad. [IpuMEHSTh MOJydYeHHBIE 3HAHUS MpU
pPELIEHNH NMPAKTUYECKUX 3aa4.

[IprMeHATh TPUTOHOMETPHIO B 3a/1a4aX HA HAXOKICHUE IUIOIIAIN, BBIBOIUTD
U BJIaJE€Th TPUTOHOMETPUYECKUMH (OopMyJiaMu JUIsl IUIOIIAJM TPEYroJbHUKA,
napasuiesorpaMma, pom0a, Tparneuuu, BEIBOJUT U IPUMEHTh (popMyiy I'epoHa u
(dbopMyy U1 TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmeTs npeacraBiieHre 0 TOMOTETHH, IPUMEHSATDH B IPAKTUYECKUX CUTYALUAX.

Hcnonb3oBatk Teopembl UeBbl 1 MeHenas npu penieHuu 3ajad.

Hcnonps30BaTh TEOpEMbl O BIMCAaHHBIX YIVIAX, YIVIAX MEXIy XOpJAaMu
(CeKyIUMHM) U yTIIe MEXAY KacaTeJIbHOM U XOPAOH MPH PElIEHUU T€OMETPUUYECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O NMPOU3BEICHHHM OTPE3KOB XOpIH, O
IIPOU3BENCHUM OTPE3KOB CEKYIIUX, O KBAaIpaTe KacaTeIbHOM.

Bnagerp mnoHsTHEM KOOpAMHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHHEM
OpssMOM  Ha IUIOCKOCTH. Biagetp NOHATHSAMHM yrioBoro Kodg¢uuueHta u
CBOOOJHOTO YJIEHA, MOHUMATh UX T'E€OMETPUYECKHUA CMBICI U CBSI3b YIJIOBOTO
ko3¢ uLrieHTa ¢ BO3pacTaHUEM U YObIBAHUEM JINHEWHON (YHKLIUU. Y METh peIlaTh



METOJOM  KOOpAMHAT  3a/laud, CBSI3aHHbIE C  NApaJUIeNbHOCTBIO U
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, MEPECEUCHUEM IPSAMBIX, HAXOXKICHUEM TOYEK
NIEPECEUYECHUSI.

BeiBoauTs U BIAneTh ypaBHEHHUEM OKpYKHOCTH. Mcmosib3oBaTb METON
KOOPAMHAT Uil HaXOXICHUS IMEPECCUCHUN OKPYKHOCTEW W NpsIMbIX. Braners
dbopMynamMu paccTossHHUS OT TOYKH JO MPSMOM, IUIOMIAAM MapajuieiorpaMMa B
KOOpJIMHATaX, MMETh MOHATHE 00 OpUEHTHUpPOBAHHOW Iuiomaau. Ilonb3oBaThCs
METOJIOM KOOPJMHAT Ha IJTIOCKOCTU, TPUMEHSTH €r0 MPHU PEIICHUH TEOMETPUIECKUX
W TpakTU4YecKux 3agad. [IpuMeHsTh MeTOoA KOOpJAMHAT B  MPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a]a4ax.

Brnanerp moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXKaTh Ha YHUCJIO, BJIAJETh NpaBUIaMH TPEYrojbHUKA WM MapajuiesorpaMma.
Brnaners mpakTUueCKUMU HHTEPHPETAUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATAaMU BeKTopa. BriaaeTh ClI0XEHUEM ¢ BBIUYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpJAUHATAX.

Nmets nipencraBienue o 6asuce (Ha MIOCKOCTH). PackiiafbiBaTh BEKTOPHI 11O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C TOMOIIbIO IPOEUUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMEHSTh TMOJyYeHHbIE 3HAHHUS B
MPOCTEUIUX (PU3NUECKHUX 3a/1auax.

Brnanerp NOHATHEM CKalIsipHOTO MPOU3BEACHUS BEKTOPOB, MOHUMATh €T0
FEOMETPUYECKHUI CMBICT U YBEPEHHO MOJB30BATHCS €0 BEIPAXKEHUEM B JICKAPTOBBIX
KOOpAWHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOI'O MPOU3BEACHUS U €T0 CBSI3b C
npoerupoBaHueM. [IpuMeHSTh CKalsipHOE MPOU3BEJICHHE BEKTOPOB IS
HAaXOXJECHUS [JIMH W YrjaoB. Pemars reomMeTpuyeckue 3aladyd C MOMOIIbIO
CKQJISIPHOTO TTpou3BeAcHUs. Vcnoyib30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agayax.

Brnaners moOHSATUSIMH MPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PAJUaHHOW MEpPHhI yIJia, BBIYUCIATH IUIOMIAb Kpyra U
ero yacreu. [lonumare cmbica uncna m. [IpUMEHATH MOJIyYEHHBIE YMEHUsS IPU
pElICHUN TPAKTUYECKUX 3a7ay. 3HATh MCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUU
JUTMHBI OKPY>KHOCTHU U IUIOIIAAN KpyTa.

Nmets mnpencraBieHue o nOpeoOpa3oBaHUM IUIOCKOCTH, O JIBHXKCHUSIX.
Haxomute ocu, mEHTpbl cUMMETpuu (QUryp, IEHTPHl MMOBOPOTA, HAXOJIUTH
KOMITO3UIIMM TPOCTEHIMX MpeoOpazoBanuii. [IpuMeHATh NBMXKEHHS TUIOCKOCTH
IIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEeMaTUYECKHUE
MOJENH ISl 3a/1a4 pEeAIbHOM )KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpPUMEHEHUEM TOJ00MS ¥ TPUTOHOMETPUYECKUX (YHKIMKA (MONB3YysSCh, TIE
HE0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosamnuecTBo yacos DIeKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM Kontpoubnbie | IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThl
pecypchl
Hauaina reomerpun.
[Ipocreitmue
F€OMETPUUYECKHE
1 (buUryphI ¥ X CBOWCTBA 28 1 bubmorexa HOK
P ' https://m.edsoo.ru/78¢146¢4
N3mepenue
F€OMETPUUECKHUX
BEITMYUH
bu6mmoreka [JOK
2 T 19 1
PEYTONBHHEH https://m.edsoo.ru/78c146c4
ITapanneabHOCTS.
3 CyMMa VIVIOB 15 1 bubnnorexa [JOK
Y Y https://m.edsoo.ru/78c146¢c4
MHOT'OYTOJIbHUKA
4 [IpsiMoyTOIBHBIC 7 bubnuorexa [JOK
TPEYTOJIbHUKU https://m.edsoo.ru/78c146c4
5 I'eomerpuueckue 5 | bubnuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/78c146¢4
OKpy’>KHOCTb.
I'eomerpuueckue mecta
6 Touek. [TocTpoenus ¢ 18 1 bubmmorexa [TOK
' P https://m.edsoo0.ru/78¢146¢4
MOMOILBIO [TUPKYJIS U
JMHEWKH



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

[ToBTOpEHME,
006o6mIeHME, 10 bu6mmoreka [IOK
CUCTEMATH3ALUA https://m.edsoo.1u/78c146¢c4
3HaHUHI

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/78c146c4

8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponsusie | TIpakTaueckue (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bceero oOpa3oBaTe/ibHbIEC
padoThI padoTsbI
pecypcebl
. bubnuorexa [JOK
! HeThIpExXyroMbHHKI 22 I https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 Tonobue 16 I https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
3 Tnomaze 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u 13 | bubnuorexka [JOK
Hayajia TPUCOHOMETPUHU https://m.edsoo.ru/a5cb98eb
VYTael un Eub 1OK
HOJINOTEKA
é 2 1
> HCTRIPEXYTOILHHUKH, 0 https://m.edsoo.ru/a5cb98eb
CBSI3aHHBIE C OKPYKHOCTBIO
6 [ToBTOpenue, 06001IEeHNE, 10 1 bu6nmoreka [JOK
CHCTeMaTH3allis 3HaHU! https://m.edsoo.ru/a5cb98eb
OBHIEE KOJIMYECTBO YACOB
- 102 6 0

I10 [TPOT'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KouunyecTBO yacoB D1eKTPOHHbIE
HaumeHnoBanue
Ne (uu¢ppossbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIE
NPOrpaMMmblI padoThI padoThI
pecypchl

1 Pemrenne 2 | bu6nuoreka [JOK
TPEyroJbHUKOB https://m.edsoo.ru/dddde230

) [TonoGue 12 1 bubnuoteka [JOK
TpEYTrOJIbHUKOB https://m.edsoo.ru/dddde230

but6mmoreka [{JOK

3 M 10 1

CTOA ROOPAHHAT https://m.edsoo.ru/dddde230
bubnmoreka [IOK

4 B 2 1

CKTOPRI 0 https://m.edsoo.ru/dddde230

5 JlnvHa OKpYHOCTH U 16 1 bubnuoreka IIOK
IUIOIAaAb Kpyra https://m.edsoo.ru/dddde230

but6mmoreka [IOK

6 10
JBHOKEHHS ITOCKOCTH https://m.edsoo.ru/dddde230
[ToBTOpEHUE,

. 00o6mIeHME, 12 | but6mmoreka [{IOK
CHUCTEMaTHU3aLusg https://m.edsoo.ru/dddde230
3HaHUU

OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPO'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB
N Tema ypoka Konrpoiabusie | IlpakTnyeckue Jata JJICKTPOHHEIC M pPOBLIE
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypPChl
padoTsbl padoTsI

| Hcropust BO3HUKHOBEHUS | bubmmoreka [IOK
W PA3BUTHS TEOMETPUUN https://m.edsoo.1u/925af86b
Hauanbabie noHsTus

2 reomerpuu. Touka 1 bubmorera [TOK

pHiL. ’ https://m.eds00.ru/659¢4331
npsiMasi, OTPE30K, JIyd
HavanbHble OHATHS
3 reomeTpun. Touka 1 bubmorera [TOK
pHit. ’ https://m.edsoo.ru/20bae12a
npsiMasi, OTPE30K, JIyd
Ilousitne 06 akcuoMe,

4 Teopeme, TI0Ka3aTeIbCTBE, 1 bu6mmoreka [IOK
ONpeeICHUH, CBOMCTRBE, https://m.edsoo.ru/3d223477
MpU3HaKe
B3aumHoe pacrionoxenue
TOYEK Ha MPSIMOM.

5 N3Mepenne 1JIMHbBI 1 bubmorexa HOK

P s https://m.edso00.1u/92b776f1
OTpe3Ka, paCCTOSTHUE
MEXIYy TOUKaMu
B3aumHoe pacnionoxenue
TOYEK Ha MPSIMOM.
6 N3Mepenne 1JIMHbI 1 bubmorexa HOK
P s https://m.eds00.1u/9¢500788
OTpe3Ka, paCCTOSTHUE
MEXIYy TOUKaMu



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788

B3aumHoe pacnionoxxenue
TOYEK Ha MPSIMOM.

7 W3mepenue niamHbl brbmmorexa [TOK
P g https://m.edsoo.ru/7f06e8ce
OTpE3Ka, PACCTOSHHE
MEXIy TOUYKaMU
[TonymmockocTs U yroui.
8 Buns! yrnos. M3mepenune brmmorexa LOK
HbL YIJIOB. FISMEP https://m_edsoo.ru/36862bf3
BEJIMYUH YTJIOB
[TomymnockocTs U yroui.
9 Bunae! yrinos. U3mepenue bubmmorexa [TOK
ety ) p https://m.edsoo.ru/21ce4f{f2
BEJIMYMH yTJIOB
[TonynnockocTs u yro.
10 Bune! yrinos. U3mepenue bubmmorexa [TOK
ALY ' P https://m.edsoo.ru/ce214e34
BEJIMYMH YTJIOB
BeprtukanbHble U CMEKHbIE
1 yrusl. [TapamiensHbie u bubnuoreka [IOK
MEPIECHIUKYIIIPHBIE https://m.edsoo.ru/7399faea
MpsIMbIE
BeprukanbHbie 1 CMEKHbIE
12 yribl. [TapannenbHbie u bubnumoreka [IOK
MEPIECHIUKYIIIPHBIE https://m.edsoo.ru/5¢2c0dff
psiMbIe
BeprukanbHble U CMEKHBIE
13 yriel. [TapannensHbie u bubmuorexa [JOK
HEPIEHAUKYJIISIPHBIE https://m.edsoo.ru/4a4bf678
MpsIMbIE
BeptuxanpHbie U CMEKHBIE
bu6mmoreka [IOK
14 yribl. [lapannensHbie n

NEPIEeHIUKYISIPHBIC

https://m.edsoo.ru/84eeb61de



https://m.edsoo.ru/7f06e8ce
https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de

MIpsIMbIE

BeprukanbHble U CMEKHBIE
yrisl. [TapamiensHbie u

bubmuorexka [JOK

15 MIEPIEHIUKYIISPHBIE https://m.edsoo.ru/d04bb9c5
MpsIMbIE
bu6nmoreka [JOK
16 buccextpica yria https://m.edsoo.ru/da5e003c
bu6nuoreka [JOK
17 buccekrpuca yria https://m.edsoo.ru/557998af
bu6mmorexa [IOK
18 buccekrpuca yria https://m.edsoo.ru/5¢a89182
19 Jlomanas. Bunipl 1o0MaHBIX. bubmuoreka [JOK
JnuHa nomaHou https://m.edsoo.ru/c84d7212
20 Jlomanasi. Buasl JIoMaHbIX. bubmuorexa [JOK
JnvHa nomaHoi https://m.edsoo.ru/91fe52bc
MHOTroyTrOJbHHUKH.
[Tepumetp
)1 MHOTOYTOJIbHUKA. bubnuoreka [IOK
[ToHsATHE O BBIMYKIBIX U https://m.edsoo.ru/0aab8dfc
HEBBIMYKJIbIX
MHOTOYTOJbHUKAX
MHOroyrojapHUKH.
ITepumerp
” MHOI'OYT'OJIbHHKA. bubnuoreka [IOK
[ToHsATHE O BBIMYKIBIX U https://m.edsoo.ru/27b15065
HEBBITTYKJIBIX
MHOT'OYTOJIbHUKAX
3 MHOroyrojasHUKH. bubnuoreka [IOK

ITepumerp

https://m.edsoo.ru/5¢cc7a352



https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352

MHOI'OyTrOJIbHHUKA.
Ilonstue o BBIITYKJIBIX U

HEBBIITYKJIbIX
MHOT'OYTOJIbHUKaX
MHOroyrojapHUKH.
[Iepumerp

24 MHOTOYTOJIbHUKA. bubnuorexa [JOK
[TonsiTuEe 0 BBIMYKJIBIX U https://m.edsoo.ru/6cac74dc
HEBBITYKJIbIX
MHOT'OYTOJIbHUKaX
MHOroyrojapHUKH.
[Tepumetp

)5 MHOT'OYTOJIbHHUKA. bubmuorexa [JOK
[ToHsiTHE O BBIYKIIBIX U https://m.edsoo.ru/3e269ed8
HEBBIYKJIbIX
MHOT'OYTOJIbHUKaX

2% HNucTtpymeHTsI s bubnuorexa [JOK
M3MEPEHUM U MOCTPOCHUI https://m.edsoo.ru/333ecb98

7 WNHcTpyMeHTHI 11 bubmmorexa [IOK
W3MEpPEHHI U TOCTPOCHUI https://m.edsoo.ru/26b0a806
KonTponbHas pabota no
teme "Havana reometpun.

73 [Ipocreiimue bubnuorexa [IOK
reOMETpUUYECKHE PUTYPBI https://m.edsoo.ru/aalb7981
U uX cBoiicTBa. M3Mepenune
reoMeTpuueckux guryp"

29 Menauana, 6uccekTpuca u bubnnoreka [JOK
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, GuccekTpuca u bu6mmoreka [JOK



https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099

BbICOTA TPCYIroJIbHUKA

https://m.edsoo.ru/dc3e45d1

bu6nuoreka [JOK

31 P
ABCHCTRO TPEYTONBIIIOR https://m.edsoo.ru/8e04a02f
IlepBrINt U BTOpOH
32 o I/FI)SHaKI/I aBEI:HCTBa bubmuorexa LIOK
P P https://m.edsoo.ru/0f5d60af
TPEYTOJIbHUKOB
IlepBrIN 1 BTOpON
33 o §3Ha1<1/1 aBeI:)HCTBa brbmorexa [IOK
p p https://m.edsoo.ru/a56c¢5a9%b
TPEYTOJIbHUKOB
[TepBrIit 1 BTOpOIt
34 IIPU3HAKHA PAaBEHCTBA brbmiorexa [IOK
p p https://m.eds00.1ru/34{8650e
TPEYTrOJIbHUKOB
[IepBsblit 1 BTOpOU
35 OpU3HAKHA PaBEHCTBA bubmiorexa [IOK
P P https://m.edsoo.ru/ffe06285
TPEYTroJbHUKOB
IlepBrIit U BTOpOH
36 I I/I:?;HaKI/I aB:HCTBa Brbmorexa [IOK
p p https://m.edsoo.ru/79753cdf
TPEYTOJIbHUKOB
PasHOOEApeHHBIE
37 pe FOJII;HI-II)I/IKI/I U UX brbmorexa [IOK
P X https://m.edsoo.ru/c59fdae9
CBOIiCTBa LUpPS.//M.edS00.NyCca21dacs
PaBHOOEIpEHHBIC
38 TPEYTOJILHUKHA U UX brbmiorexa [IOK
P ?,] https://m.edsoo.ru/7e10fb44
CBOMCTBa
PaBHOOeIpeHHBIC
39 TPEYrOJILHUKU U UX brbmiorexa LIOK
P X https://m.edsoo.ru/1¢2¢c982
CBOMCTBA
40 [Tpuznak bu6mmorexa [IOK



https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f
https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982

PaBHOOEAPEHHOTO

https://m.edsoo.ru/480b3c40

TPEYroJIbHUKA
IIpu3nax
41 aBHOOCIPEHHOTO bubmorexa HOK
p AP https://m.edsoo.ru/bf564ab7
TpeyrojbHUKa
4 Tperuii npusHak bubnuoreka [IOK
paBeHCTBa TPEYTrOJILHUKOB https://m.edsoo.ru/b4229637
43 Tperuit npuzHax bubnnorexa [JOK
paBeHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/7a899¢49
44 Tperuit npusHax bu6nuoreka [IOK
PaBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/41c75e54
Durypsl ¢ 0CEBOU
45 cummetpuen. [Ipumepsl bubnnoreka [JOK
CHAMMETPHUU B https://m.edsoo.ru/83d5ffea
OKpYy KarolleM MUpe
durypsl ¢ 0CeBOU
46 cumMmetpuei. [Tpumepst bubnuoreka [IOK
CHUMMETPHUU B https://m.edsoo.ru/a48cf0cd
OKpY KaroIleM MUpe
47 KonTponbHas pabora no bubnuoreka [JOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
bu6mmorexa [IOK
48 [TapannensHoC
PAIICIBHOCTS HPAMBIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M MpU3HAKU bubnuorexa [JOK
napajIeIbHbIX NPAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa U pU3HAKU bubnmnoreka [JOK
TapajuIeIbHbIX PAMBIX https://m.eds00.1ru/75899b52
51 CgolicTBa ¥ IPU3HAKU bubmuoreka [JOK



https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/83d5ffea
https://m.edsoo.ru/a48cf0cd
https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/2cd69381
https://m.edsoo.ru/75899b52

mapalJICJIbHBIX IMPAMBIX

https://m.edsoo.ru/e0fde699

5) CBoiicTBa U pU3HAKU bubnnoreka [JOK
IapauieIbHbIX IPIMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa M IpU3HAKU bubnuoteka [JOK
rapasiesIbHbIX MPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U pU3HAKU bubmmoreka [JOK
MapaJJIEIbHBIX IIPSIMBIX https://m.edsoo.ru/5¢90¢339
Cymma yrios bubnuoreka [IOK
55
TpeyrojabHuKa https://m.edsoo.ru/d1dcaScd
56 CyMmMma yrIioB bubnuorexa [JOK
TPEYrOJIbHUKA https://m.edsoo.ru/7af6d9e6
57 Bueuinue yribl bu6numorexa [IOK
TPEyroJbHUKA https://m.edsoo.ru/bc409f4f
53 Bremnue yrist bubnunoreka [IOK
TpeyrojabHUKa https://m.edsoo.ru/371cbel |
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U CyMMa
59 BHEILIHUX YIJIOB brbmmorexa [TOK
Y https://m.edsoo.ru/a3dd667f
BBIITYKJIOTO
MHOT'OYT'OJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U CyMMa
bu6mmorexa [IOK
60 BHEILIHUX YIJIOB
https://m.edsoo.ru/e638a510
BBIITYKJIOTO
MHOT'OYT'OJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
Y TP Y bu6mmorexa [IOK
61 MHOT'OYTOJIbHUKA U CyMMa

BHCHIHUX YI'JIOB

https://m.edsoo.ru/b75edele



https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/74e8bd74
https://m.edsoo.ru/070fd7db
https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/d1dca5cd
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/bc409f4f
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/a3dd667f
https://m.edsoo.ru/e638a510
https://m.edsoo.ru/b75ede0e

BBIITYKJIOT'O
MHOI'OyT'OJIbHUKA

KonrponsHas pabora no
teme "[lapaineabHOCTb.

bubmuoreka [JOK

62
Cymma yrioB https://m.edso00.ru/40947485
MHOTOyTrojibHUKa"
[Ipu3naku paBeHcTBa
63 OPIMOYTOIBHBIX bubmuorexa LIOK
P Y https://m.edsoo0.ru/330d63{f
TPEYTOJIbHUKOB
[Ipu3Haku paBeHCTBA
64 MPSIMOYTOJIBHBIX bubmorexa LIOK
p y https://m.edsoo.ru/0e1544dc
TPEYTrOJIbHUKOB
65 [lepnenaukymsap u bubnuorexa [JOK
HaKJIOHHAas https://m.eds00.ru/957310000000000
CBONCTBO MeqUAHBI
MPSIMOYTOJIBHOTO
66 TPEyTrOJbHUKA Bubmorexa OK
pey .. " https://m.edsoo.ru/b34a450e
MPOBEIEHHOM K
TUIIOTEHY3€
CBONCTBO MeqUAHBI
MPSIMOYTOJIBHOTO
67 TPEyTroJbHUKA bubmorexa [IOK
PEYTOIBIIIA, https://m.edso00.ru/83fabf79
MPOBEIEHHOM K
TUIIOTEHY3€
IIpsaMoyroabHBIN
68 pe FOJ}'I]I)HI/IK ¢ yriioM B 30 Bubnnorexa [IOK
Pey Y https://m.edsoo.ru/52b57d0f
rpaycoB
69 [IpssmoyroabHbIN buGnnorexa LIOK

https://m.edsoo.ru/aec6d443



https://m.edsoo.ru/40947485
https://m.edsoo.ru/330d63ff
https://m.edsoo.ru/0e1544dc
https://m.edsoo.ru/957310000000000
https://m.edsoo.ru/b34a450e
https://m.edsoo.ru/83fabf79
https://m.edsoo.ru/52b57d0f
https://m.edsoo.ru/aec6d443

TPEYTOJIbHUK ¢ yriaoM B 30

rpaxycoB
CoOTHOILIEHUS MEXKTY
70 CTOpPOHAMU U yTJaMu bubmorexa HOK
p Y https://m.edsoo.ru/95db4 17
TPEYTOJIbHUKA
CooTHOLIEHUS MEKTY
71 CTOpPOHAMU U yTiaMu bubmmorexa [TOK
p Y https://m.edsoo.ru/5ea388d0
TPEYTOJIbHUKA
HepaBeHncTBo
7 TPEyTroJIbHUKA. bubmuorexa [JOK
HepasenctBo 0 nnuHe https://m.eds00.1u/50fa9985
JIOMaHOU
HepasenctBo mexay
7 IIEPIICHIUKYIISIPOM U bubmuorexa [JOK
HakJIOHHOM. PaccTosHue https://m.edsoo.ru/7284cbde
OT TOYKHU JI0 NPSAMOM
KonTponbhas pabota no
temaMm "lIpsiMoyrosibHbIE
74 TPEYroJbHUKH" bubmorexa HOK
"p Y ’ https://m.eds00.ru/85f00be3
I'eomerpuueckue
HepaBeHCTBa"
75 OKpyXHOCTb, XOPJIbI U bubnuorexa [JOK
JIMaMETPbI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOP/Ibl U bubnnoreka [JOK
JIMaMETPBI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmMHoe pacnionoxxenue
. bubmuorexka [JOK
77 OKPY>HOCTH U HPSAMOM.

Kacarenbnas u CCKyIlIas K

https://m.eds00.1ru/00d222d9
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OKPYKHOCTH

B3aumHoe pacrnionoxxenue
OKPYKHOCTH U MPSMOM.

bubmuorexka [JOK

78
KacarenbHas u cekyias K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmHoe pacnionoxxenue
79 OKPYHOCTH U MPSMO. bubanorexa [JOK
Kacarenbnas u cexymias x https://m.edsoo.ru/a52{2800
OKPY>KHOCTH
20 OKpY’>KHOCTb, BIIUCAHHAS B bubmuorexa [JOK
yroi https://m.edsoo.ru/3767ac35
21 OKpyXHOCTbH, BICaHHAs B bubnuorexa [JOK
yrou https://m.edsoo.ru/f019e49b
[TonsTue o
F€OMETPUUECKOM MECTE
82 touek. [Ipumepsl bubmmorexa [TOK
- HpAMEp https://m.eds00.ru/9bdd6b63
TEOMETPUUYECKUX MECT
TOYEK Ha IUIOCKOCTH
[TonsTue o
F€OMETPUUECKOM MECTE
83 Touek. [Ipumepsl bubmmorexa [IOK
- LpAMEp https://m.eds0o.ru/621adf85
TEOMETPUUYECKUX MECT
TOYEK Ha IUIOCKOCTH
%4 OrnucaHHast OKPYKHOCTb bubnnoreka [JOK
TPEYTrOJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
25 OnrcaHHast OKPYKHOCTb bubmuoteka [JOK
TPEYTOJIbHUKA, €€ LEHTP https://m.edsoo.ru/c96254¢9
86 Meto reoMeTpuyecKux bubmuoreka [JOK



https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/c96254e9

MECT TOYEK IIPHU pELICHUHN
FeOMETPUYECKHX 3a1a4

https://m.edsoo.ru/5894e7a4

Meron reomeTpu4ecKux

87 MECT TOYEK MPU PEIIEHUN bubmmorexa LIOK
https://m.edsoo.ru/784342d1
TEOMETPUUYECKHX 3a/1a4
Meroa reomMeTprUuecKux
88 MECT TOYEK IPU PELIEHUN bubnmorexa LIOK
https://m.edsoo0.ru/05853a22
F€OMETPUUYECKHX 3a/1a4
Meto reoMeTpuYeCcKux
89 MECT TOYEK MPH PEIICHUU bubmorexa HOK
https://m.eds00.ru/6903dff0
F€OMETPUUYECKUX 3a/1a4
O6ocHoBaHUs
MPOCTEUIINUX TOCTPOCHUH,

90 JTarbl 3a7a4M Ha bu6mmoreka [IOK
MOCTPOCHUSI, PELLIEHUE https://m.edsoo.ru/e511d730
3a/1a4 Ha MOCTPOEHUE
LHUPKYJIEM U JIMHENKON
O6ocHoBaHMs
MPOCTEUIINX TTOCTPOCHUH,

91 9Tambl 3a4a44 Ha bubmuorexa [JOK
IIOCTPOEHUS, PELICHUE https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha TOCTPOEHUE
LHUPKYJIEM U JIUHEUKON
KonTponbHas pabora no
Tteme "OKpy>KHOCTb.

9 I'eomerpuueckue mecra bub6numoreka [IOK

Touek. [locTpoenus ¢
IIOMOILBIO LUPKYJIS U
TuHEHKH"

https://m.edsoo.ru/791dafc6



https://m.edsoo.ru/5894e7a4
https://m.edsoo.ru/784342d1
https://m.edsoo.ru/05853a22
https://m.edsoo.ru/6903dff0
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93

[ToBTOpEeHUE N
00o0061IcHue. Pemmenue
3a/1a4, WUTIOCTPUPYIOITUX
CBSI3M MEXKIY Pa3IMYHBIMU
TeMaMu Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpEeHUE N
00o001IeHue. Pemenne
3a/1a4, UWUTIOCTPUPYIOITUX
CBSI3M MEXKIY Pa3TMYHBIMU
TeMaMu Kypca

bubmmoreka [IOK
https://m.edsoo.ru/38a31139

95

[ToBTOpEeHUE N
00o001IcHue. Pemmenne
3a/1a4, WUTIOCTPUPYIOITUX
CBSI3M MEXKIY Pa3TMYHBIMU
TeMaMU Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpEeHUE 1
000011eHue. Pemenne
3a/1a4, WLTIOCTPUPYIOITUX
CBSI3M MEXKIY Pa3IMYHBIMU
TeMaMU Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEeHue 1
00o0011eHNe. Pemmenne
3a/1a4, WUTIOCTPUPYIOITUX
CBSI3M MEXKIY Pa3TMYHBIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/07e567el

98

[ToBTOpEeHUE N
000011eHNe. Pemenne
3a/1a4, WLTIOCTPUPYIOITUX
CBSI3M MEXKIY Pa3TMYHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/8a4b94e4



https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
https://m.edsoo.ru/07e567e1
https://m.edsoo.ru/8a4b94e4

TeMaMH Kypca
IToBTOpeHue n
0000menue. Penrenue
99 3a7a4, WITIOCTPUPYIOIINX 1 Bubmorexa HOK
A PHPYIO https://m.edsoo.ru/397d166b
CBSI3U MEXIY Pa3TUYHBIMHU
TEMaMH Kypca
IToBTOpeHue
0000menue. Pemnrenue
100 3a7a4, WITIOCTPUPYIOIINX 1 Bubmzorexa LIOK
A PHPYIO https://m.edsoo.ru/c60d778a
CBSI3U MEXIY Pa3TUIHBIMHU
TEMaMH Kypca
101 Hrorosast KOHTpOIBbHAS | bubnuoreka [IOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpEHME M
000011enue. Pemenue
102 3a7a4, WIFOCTPUPYIOIIHNX 1 Bubmiorexa LIOK
At pHpyrom https://m.eds00.ru/97117836
CBSI3U MEXIY Pa3InYHBIMHU
TeMaMH Kypca
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/397d166b
https://m.edsoo.ru/c60d778a
https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

8 KVIACC

KoaunuecTBO 4acoB

JIEKTPOHHbBIE
Ne Tema ypoka Kourpoasnsie | IlpakTuyeckue Aata unGponbyie
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [Tapannenorpamm, ero | bub6nuorexa [IOK
MPU3HAKU U CBOWCTBA https://m.edso0.1u/8c2d0810
) [Tapamienorpamm, ero 1 bubnuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapamienorpamm, ero | bubnuorexa [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/tb521d1b
4 [Tapannenorpamm, ero | bubnuoreka [IOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero 1 bubnuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo0.ru/4823807b
[IpsimoyroiabHUK, poMO,
6 KBaJpaT, UX NPU3HAKU U 1 brbmmorexa [TOK
,E[p ’ p https://m.edsoo.ru/8abc88a8
CBOICTBa
[IpsimoyroibHUK, poMO,
7 KBaJIpaT, UX NIPU3HAKU U 1 bubmorexa HOK
{[p ’ p https://m.edsoo.ru/d6a662c9
CBOMCTBa
[IpsiMoyroabHUK, pOMO,
8 KBaJIpaT, X NMPU3HAKU U 1 bubmmorexa [TOK
%,[p ’ P https://m.edsoo.ru/21884952
CBOICTBa
[IpsiMOyroabHUK, pOMO,
bu6mmoreka [JOK
9 KBaJpar, UX IPU3HAKU U 1

CBOMCTBA

https://m.edsoo.ru/a6373aa2



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
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bu6mmorexa [{OK

10 C
i https://m.edsoo.ru/6elbcbbb
11 Cpenusasg TuHus TPEYTroJbHHUKA bubmorera [TOK
et pey https://m.edsoo.ru/6b23a4c3
Tpaneuus. PaBaoGenpennas
12 T pane HI/I}I eé CBOfICf]f& u bubmorera [JOK
patiet, https://m.edsoo.ru/d61aa9d2
MPU3HAKU
Tpanenus. PaBHoOenpenHas
13 Tpane Hs, eé CBOP'IC”i“I;)a Hu bubmmorera [JOK
parter, https://m.edsoo.ru/17{960ca
MIPU3HAKHU
14 IIpssmoyToIbHAs Tpanenus bubmmorera [TOK
p y paren https://m.edso00.ru/3375¢813
15 Cpenussa nuHus Tpanenun bubmorera [JOK
pea patiett https://m.edsoo.ru/7963a7f5
bu6mmoreka [{OK
16 T o
copeMa Fajieca https://m.edsoo.ru/342ea505
bu6mmoreka [JOK
17 Teopema Daneca https://m.edsoo.ru/a2402d2b
13 Teopema o bubnuoreka [IOK
MPOIIOPLIMOHAIIBHBIX OTPE3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o bubnuorexa [JOK
MNPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8eccc056
Bbu6mmoreka [JOK
20
Hentp mace TpeyrombHuka https://m.edso0.ru/9cbcef96¢
21 LentpanbHO-CUMMETPUYHBIE bubmuoreka [JOK
¢burypsl https://m.edsoo.ru/8578076a
2 KonrponbHas pabora o Teme bubnuoreka [IOK

"YeTplpEXyroabHUKN"

https://m.edsoo.ru/bed0f9f3



https://m.edsoo.ru/6e1bcbbb
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https://m.edsoo.ru/342ea505
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https://m.edsoo.ru/9cbcf96c
https://m.edsoo.ru/8578076a
https://m.edsoo.ru/bed0f9f3

7 [Tonobue TpeyroabHUKOB, bubmuorexa [IOK
kod(purmeHT mogoous https://m.eds00.ru/19400684
24 [Tomobue TpeyroasHUKOB, bubnnoreka [JOK
KOA(PPUITUEHT MTOA00uS https://m.edsoo.ru/21ebb50b
25 [TpusHaku mogoOus bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/bbf2¢c3a6
26 [Ipu3naku nonodus bubmumorexa [IOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/8db11ff7
7 [Tpu3znaku nmogo0ust bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/9ed11d5b
)3 [TpuznHaku mogoOus bubnuorexa [JOK
TPEYTOJbHUKOB https://m.edso0.ru/152d2193
29 [Ipu3naku nonodus bubmumorexa [IOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/23dc95f1
30 [Tpu3znaku nmogoOust bubnuoreka [IOK
TPEyroJIbHUKOB https://m.edso0.ru/8d1d9d16
31 [Ipumenenue nmompodust npu bubnuorexa [JOK
pPEUIEHUN MPAKTUYECKUX 3a7a4 https://m.edso00.ru/d97bf297
1 [Ipumenenue nonodust npu bubnuorexa [IOK
pEIIEHNH TPAKTUYECKHUX 3a/1a49 https://m.edsoo.ru/5b21cS5aa
1 [Ipumenenue nogo6us npu bubnuoreka [IOK
peLIEeHUH NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/e0d80738
14 [Tpumenenue nonoOus mpu bubnuorexa [JOK
PEUIEHUN MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nonodust npu bubnuorexa [IOK
pEIIEHNH TPAKTUYECKHUX 3a/1a49 https://m.edsoo.ru/8717eeba
36 [Ipumenenue noao6us npu bubnuoreka [IOK

PCHICHUHU MPAKTHUYCCKUX 3a1a1

https://m.eds00.ru/d9159d9d
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BBenenue nouarus

37 npeoOpazoBaHus MOI00US 1 bubmorexa HOK
https://m.edsoo.ru/aaf7¢944
NMoJ00HBIX (hHUTyp
18 KonTponbhas padota no teme bubnuoreka [IOK
"ITogooue" https://m.edsoo.1u/89¢3236d
Ilonsatue nnomaau. CBoiicTBa
39 IJI0ILAIeH TEOMETPUUYECKHUX bubnmorexa [IOK
https://m.edsoo.ru/7af5b92e
¢uryp
IMousgarue momanu. CBoiicTBa
40 IJI0IIAa/IeH TEOMETPUYECKUX bubmmorexa LOK
https://m.edsoo.ru/37a176¢c0
¢uryp
[Tonsitue momaau. CBoicTBa
41 IJIOII[aJeH TEOMETPUUECKHUX bubmorexa HOK
https://m.edso00.1u/6004265a
uryp
[pocreiitme hopmMysl a7
4 IUIOIIAIU TPEYTOJIbHUKA, bubnuorexa [IOK
napajiesorpamMmma, pom0a u https://m.edsoo.ru/596ald0e
Tpanenuu
[pocreiitme hopmMysl a7
43 IUIOIIA/IU TPEYTOJIbHUKA, bubnuorexa [IOK
napajiesorpamma, pomoa u https://m.edsoo.ru/f636delf
Tpanenuu
[Ipocreiimme hopmynbl ams
44 IUTOLIAJN TPEYTOJIbHUKA, bu6mmoreka [JOK
napaenorpaMma, pomoa u https://m.edso0.ru/9732274d
Tpanenuu
45 [Ipocreiitmme hopmysl a1 bubnuoreka [IOK

Iomaau TpeyroJibHuKa,

https://m.edsoo.ru/e6458963
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napasiesorpamMmma, pomoa u
Tparnenuu

[pocreiitme hopMysl s
IUTOIIA N TPEYTOIbHUKA,

bu6nmoreka [JOK

46 napasuienorpamma, pom0a u https://m.edsoo.ru/0b18fc61
Tpaneuuu
[Ipocreiitme hopmMysl a1
47 IUTOLIAJX TPEYTOJIbHUKA, bu6nmoreka [JOK
napasuiesiorpaMma, pomoa u https://m.edsoo.ru/eb691e04
Tpaneuuu
[Ipocreiimme hopMysl s
43 IIJIOIAU TPEYTOJIbHUKA, bubnuoreka [IOK
napasienorpamma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[Ipocreiimue hopmyibl as
49 IUIOLIAU TPEYTrOJbHUKA, bubnuoreka [IOK
napasuienorpaMma, pomoa u https://m.edsoo.ru/c35f544d
Tpaneuuu
[Ipocreitmme Gopmybl as
50 IJIOLIAU TPEYTrOJbHUKA, bubnuoreka [IOK
napasuienorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpaneuuu
bubnuoreka [IOK
31 Tlnowasi nozoGHEIX pHryp htgps://m.edsogm/d863 8f34
bu6mmoreka [JOK
52 Tomazn monobHkIx duryp https://m.edsoo0.ru/2383022¢
bubmuorexa [JOK
>3 Tlnomaw nonodHbix Guryp https://m.edsoo.ru/5ee2a7d4
54 KonTponbHas pabota mo Teme bubnmnoreka [JOK



https://m.edsoo.ru/0b18fc61
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"ITinomans"

https://m.eds00.ru/05f10573

bu6nmnoreka [JOK

55 T I1
copema [ngaropa https://m.edsoo.ru/7f63127
[IpuMeHeHue TeopeMBI
56 [Mudaropa npu pernieHnu bubmmorexa LIOK
pa 1ph p https://m.edsoo.ru/4829510
MPAaKTUYECKUX 3a]1a4
[IpumeHeHne Teopemsl
57 [Mudaropa npu perieHuu bubmmorexa LIOK
pa tiph p https://m.edsoo.ru/a9tbd79b
MPAaKTUYECKUX 3a]a4
[Ipumenenne Teopemsl
58 [Tudaropa npu pemeHnn bubmorexa HOK
pa php https://m.eds00.1ru/396250fc
MPaKTUYECKUX 3a/1a4
[IpumeHeHne Teopemsl
59 [Tudaropa npu pemeHnn bubmorexa HOK
pa HpH p https://m.edsoo.ru/ec94e892
MPAKTUYECKUX 3a7a4
[IpuMeHeHne Teopemsl
60 [Mudaropa npu penieHnu Bubmmorexa LIOK
pa 1ph p https://m.edsoo.ru/cb69a011
MPaKTUYECKUX 3a]1a4
IIponopuuoHaILHBIE OTPE3KH
61 B fl HMI(D)HFOHBHOM P Bubmorexa TOK
P M https://m.edsoo.ru/012ee582
TPEYTrOJIbHUKE
IIpomopuroHanbHbBIE OTPEIKUA
62 B E SIMI())HFOJ'ILHOM v bubnmorera [IOK
p y https://m.edsoo.ru/al5549ea
TPEYTOJIbHUKE
IIponopuroHaLHBIE OTPE3KH
63 B E ﬂMI())HFOJ'IBHOM ’ bubmorexa LHOK
P y https://m.edsoo.ru/l1ecbc886
TPEYTroJIbHUKE
64 [IponopumoHanbHbIE OTPE3KU bubnuoreka [JOK
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B [IPSIMOYTOJIbHOM
TPEYTrOJIbHHUKE

https://m.edsoo.ru/c0dc264b

[IponopumoHanbHbIE OTPE3KU

bu6mmoreka [JOK

65 B IIPSIMOYT'OJIbHOM https://m.edsoo.ru/861dfd7f
TPEYroJbHUKE
[IponopunoHanbHbIE OTPE3KU

66 B EpHMI?)L;/ronLHOM ’ bubmmorexa LIOK

https://m.edsoo.ru/c024ef14

TPEYTroJIbHUKE
Cunyc, KOCUHYC, TAHT€HC U

67 KOTAaHT'€HC OCTPOro yria bubnuorexa [JOK
HIPSMOYTOJIBHOIO https://m.edsoo.ru/132b4ef6
TPEYroJbHUKA
Cunyc, KOCUHYC, TAHT€HC U

68 KOTAaHI'€HC OCTPOro yria bubnuorexa [JOK
NPAMOYTOJIBHOTO https://m.edsoo.ru/f089efb9
TPEYroJbHUKA
CuHyc, KOCHHYC, TAHT€HC U

69 KOTaHI'€HC OCTPOTrO yria bubnuorexa [JOK
HPSAMOYTOJIBHOTO https://m.edsoo.ru/b41c2719
TPEYroJbHUKA
Tpuronomerpuueckue

70 ¢bynkuu yrios B 30°, 45° u bubmmorexa LIOK
60° https://m.edsoo.ru/f64cb9cb
Tpuronomerpuueckue

71 ¢ynkuun yrios B 30°, 45° u Bubmmorexa LIOK
60° https://m.eds00.1ru/6b294349

7 KonrtponbHas pabora o Teme bubnuoreka [IOK

"Teopema [Iudaropa u Hayana

https://m.edsoo.ru/a9db1{7a
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TpUTOHOMETpHUH"

73 BriucanHbie U LIEHTpaIbHBIE bubnuoreka [IOK
YIJIBL https://m.edsoo.ru/ae5f890d
74 Bnucanusbie U IeHTpaIbHBIE bubnuorexa [JOK
YIJIbI https://m.edsoo.ru/d0233fa0
75 Bnucanusie u ieHTpaIbHBIC bubnmoreka [JOK
YTJIbI https://m.edsoo.ru/ccaee9b0
76 BrucanHbie U LIEHTpaIbHBIE bubnuoreka [IOK
YIJIBbI https://m.edsoo.ru/1d342414
77 Yron Mmexay KacatelbHON 1 bu6mmoreka [{OK
XOpI0M https://m.edsoo.ru/775efa2f
73 VYron Mexay KacaTeIbHOU U bubnmoreka [JOK
XOpIor https://m.edsoo.ru/09166b3d
79 VYrael Mexay Xopaamu u bubnunorexa [JOK
CEKYILIUMU https://m.edso00.ru/022¢729¢
20 Vsl MeXay XopaaMu U bubnuoreka [JOK
CEeKyLIUMU https://m.edsoo.ru/84a32a80
21 BrmcanHbie 1 OIIMCAaHHBIC bu6nmoreka [JOK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/734d8ad9
2 Brnucannsie U oncaHHbIE bubmuoreka [JOK
YETBIPEXYTOJIbBHUKU https://m.edsoo.ru/aabclad6
CBolicTBa ¥ IpU3HAKH
bu6mmoreka [IOK
83 BIIMCAHHOTO
. https://m.edsoo.ru/fe14a853
YETHIPEXYTOJIbHUKA
CBolicTBa U NPU3HAKU
’4 BIHCAMHOrO bubmmoreka [JOK
. https://m.edsoo.ru/60435d9b
YEeTBIPEXYTOJIbHUKA
85 CBoiicTBa U pU3HAKU bubmmoreka [JOK
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BIIMCAHHOI'O https://m.edsoo.ru/cf9e646f
YeTBIPEXYTOIBHUKA
CBolicTBa U IPU3HAKU
86 BITMCAHHOTO bubmotera [IOK
.. https://m.edso0o.ru/0b0501a3
YETHIPEXYTOIbHUKA
%7 B3anMHoOe pacnonoxxenue bubnuoreka [IOK
JBYX OKPYKHOCTEU https://m.edsoo.ru/420d844e
28 B3anmHoe pacnionokeHue bubnuorexa [JOK
JIBYX OKPY>KHOCTEH https://m.edsoo0.ru/42da862
bubmmoreka [JOK
89 Kacanwue o ocTen
HHE OKpYHHOCTEH https://m.edsoo.ru/4cbf4 {9
bub6mmoreka [IOK
90 Kacanwue o oCcTeH
HHE OKpYxHOCTEH https://m.edsoo.ru/52dcbe7d
91 OO6mme KacaTeabHbIE K IBYM bubmnoreka [IOK
OKPYKHOCTAM https://m.edsoo.ru/d2151a62
KonTponbHas padota no teme
92 "Vl 1 4eTBIPEXYTOILHUKN bubmorera [IOK
pexy " https:/m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTHIO
[ToBTOpenue u o6oO0IIeHNE.
Pemenue 3anay,
93 WILTIOCTPHUPYIOIIUX CBS3U bubmorexa HOK
prpyIom https://m.edsoo.ru/74d89ab9
MEXIY pa3IudHbIMH TEMAMH
Kypca
[ToBTOpenue u o6oO0IIEeHNE.
Pemenue 3amay,
bubmuoreka [JOK
94 WJUTFOCTPUPYIOIIUX CBSA3U

MCKAY pa3JIMYHbIMU TEMaMU
Kypca

https://m.edsoo.ru/6d05bcd8
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95

[ToBTOpeHue u 06001IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBA3U
MEXY Pa3IUYHbIMU TEMaMU

Kypca

bu6mmoreka [{OK
https://m.edsoo.ru/51013847

96

[ToBTOpeHnue u 06001IIEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBA3H
MEXY Pa3IU4YHbIMU TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/248181a0

97

[ToBTOpeHnue u 06001IIEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBA3U
MEXY Pa3TUYHbIMU TEMaMU

Kypca

bu6mmorexa [{OK
https://m.edsoo.ru/dad15fdc

98

[ToBTOpEeHue u 06001IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBA3U
MEXY Pa3UYHbIMUA TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/6a69702b

99

[ToBTOpeHnue u 06001IeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBA3U
MEXY Pa3IUYHbIMUA TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/0f5b4b87

100

[ToBTOpeHnue u 06001IIEeHHE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBA3U
MEXY Pa3UYHbIMUA TEMaMU

bu6mmorexa [{OK
https://m.edsoo.ru/7942fc3c



https://m.edsoo.ru/51013847
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Kypca

101 Hrorosast KOHTpOIbHAS 1 bubnuoreka [IOK
pabota https://m.eds00.ru/c2695¢10
[ToBTOpEeHME U 000OIIIEHNE.

Pemenne 3amau,
102 WIITIOCTPUPYIOMINX CBSI3U 1 bubnmorera [IOK
prpyrom https://m.edsoo.ru/b4981045
MEXIYy pa3InMuYHbIMU TEMaMU
Kypca
OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOT'PAMME



https://m.edsoo.ru/c2695c10
https://m.edsoo.ru/b4981045

9 KJIACC

KoaunuecTBO 4acoB

JIEKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTunueckue Aara uuppoBbie
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 CuHyc, KOCHHYC, TAHTE€HC | bu6mmoreka [JOK
yrioB ot 0 go 180° https://m.eds00.ru/33005d2b
OcHoBHOE
2 TPUTOHOMETPHUUECKOE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/aba8dd52
TOXJIECTBO
3 ®opMyIIbl IPUBEICHUS 1 bubmmorexa [TOK
pMy PHBEA https://m.eds00.ru/98813486
bubmuoreka [JOK
4 o 1
OPMYJIE! IPHBCACHIA https://m.edsoo.ru/e00324ad
5 PerreHne TpeyroibHUKOB. 1 bubnuoreka [IOK
TeopeMa KOCHHYCOB https://m.edsoo.ru/9738e456
6 Peurenne TpeyroibHUKOB. 1 bubnuorexa [JOK
Teopema KOCUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [{OK
7 T 1
copema CHHycoB https://m.eds00.ru/820ebf06
bu6mmoreka [IOK
8 T 1
copeMa CHiycon https://m.eds00.ru/000dd68f
Pemrenne npaktuueckux 3agad
9 C UCIIOJIb30BAHUEM TEOPEMBI 1 bubnuorexa [JOK
KOCUHYCOB U TEOPEMBI https://m.edsoo.ru/da65db4c
CHUHYCOB
10 Pemrenne npakruueckux 3agad 1 bubnnorexa [JOK



https://m.edsoo.ru/33005d2b
https://m.edsoo.ru/aba8dd52
https://m.edsoo.ru/98813486
https://m.edsoo.ru/e00324ad
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C UCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMBI
CHUHYCOB

https://m.edsoo.ru/ed170337

Pemenue npakTuyeckux 3aaaqy
C UCIIOJIb30BAHUEM TEOPEMBI

Bbu6mmoreka [JOK

H KOCHHYCOB U TEOPEMBI https://m.edsoo.ru/fd237192
CHHYCOB
Pewrenne npaktuueckux 3agad

12 C UCIOJIb30BAaHUEM TEOPEMBI bubnmoreka [JOK
KOCHHYCOB U TEOPEMBI https://m.edsoo.1u/66b247d5
CHUHYCOB
Tpuronomerpuyeckue

13 (hopMyJIBI TS TIIIOIIA TN bubnuoreka [IOK
TPEYTroJbHUKA, https://m.edsoo.ru/009bf17e
napasuiesnorpamma
Tpuronomerpuyeckue

14 (hopMyIIBI IS TIIIOIIA TN bubnuoreka [IOK
TpEYroJIbHUKA, https://m.edsoo.ru/3479efa2
napasuiesorpaMma
Tpuronomerpuueckue

15 (bopMyJIBI 171s TIJIOIIA TN bubnumoreka [IOK
TpEYroiabHUKA, https://m.edsoo.ru/c9e4273f
napajuiesniorpamma
Tpuronomerpuueckue

16 (hopMyIIBI 17151 TUTOIATT bubnnorexa [JOK
TpEYroiabHUKA, https://m.edsoo.ru/35e8ab1f
napajuiesorpamma

17 ®opmyna ['epona bubmorexa HOK

https://m.edsoo.ru/ad8e9d59
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bu6mmorexa [{OK

18 o r
OpMylia L epora https://m.edsoo0.ru/8fb80467
bu6mmoreka [JOK
19 ®opmyra eporia https://m.eds00.ru/03b9324c¢
®opmyna mionaan
20 anli) K};'IOI‘O A bubnnorexa [HOK
y . https://m.edso00.1ru/e20462b0
YEeThIPEXYTOJIbHUKA
dopMyina mIomain
71 BHrI: K};‘IOFO Haa bu6mmoreka [IOK
Y . https://m.edsoo.ru/1b3f8284
YETBIPEXYTOJIbHUKA
) KonTponbHas padbota no teme bubnuorexa [IOK
"Pemenue TpeyroibHUKOB" https://m.edsoo0.ru/71316455
3 Xopabl ¥ NoJ00HBIE bubnuoreka [IOK
TPEYTOJIbHUKHU B OKPY>KHOCTHU https://m.edsoo.ru/deeSb11d
24 Teopema o npon3BeaeHUN bubnuoreka [JOK
OTPE3KOB XOPA https://m.eds00.ru/9a6b9583
75 Teopema o nponsBeeHUN bubnuorexa [IOK
OTPE3KOB XOPJ https://m.edsoo.1u/3280910d
2 TeopeMsl 0 IPOU3BENECHUH bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c74ebdb
7 TeopeMsl 0 IpOU3BEICHUN bubnuorexa [JOK
OTPE3KOB CEeKYIIUX https://m.edsoo.ru/ccdb3092
73 Teopema o kBagpare bubnuoreka [IOK
KacaTeJbHOU https://m.edsoo.ru/3cde33ca
29 TeopeMma o kBanpare bubnuoreka [IOK
KacaTeJIbHOU https://m.edsoo.ru/d6df6c82
b K
30 Teopembl UeBsl 1 MeHenas mommorexa 110

https://m.edsoo.ru/f2218dfa
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bu6mmorexa [{OK

31 Teopewmbt Hepbt 1 Menenas https://m.edsoo.ru/a463clbc
bu6mmoreka [JOK
32 Teopenr Heer it Merenas https://m.edsoo.ru/ela81aa9
bu6mmoreka [JOK
33 Homste o romoreriu https://m.edsoo.ru/14e6241fd
14 KonrtponbHas pabora o Teme bubnuoreka [IOK
"TTomo6ue TpeyroJbHUKOB" https://m.edsoo0.ru/15177855
YpaBHeHue npsamoit Ha
IJIOCKOCTH. YTJIOBOM BuGmrorexa [{OK
33 KOIpHIHEHT i CBO6OHHfIﬁ https://m.edsoo.ru/2dcfad6b
YJIeH, UX TEOMETPUUYECKUN
CMBICIT
YpaBHeHue NpsaMoit Ha
IJIOCKOCTH. YTJIOBOM BuGmrorexa [{OK
36 KOIpHIHEHT i CBO6OHHFIH https://m.edsoo.ru/fa4fb1b3
YJIeH, UX T€OMETPUUYECKUN
CMBICII
[TapannensHOCTD U
37 IIEPIICHIUKYIISIPHOCTD IIPSAMBIX bubnuorexa [JOK
(uepe3 yrioBoi https://m.eds00.ru/6d686658
KO3 PULIIEHT)
bu6mmoreka [{OK
38 YPaBHCHHE OKPYIKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHuii
39 OKPYKHOCTEH U MPAMBIX B bubmorexa HOK
https://m.edsoo.ru/36de713a
KOOpAMHATAX
40 Haxoxxnenue nepeceueHuit bubmmoreka [JOK

OKPYXKHOCTEMN U MPAMBIX B

https://m.edsoo0.ru/5777b234
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KOOpJIHMHATAX

®dopmysia pacCTOSHUS OT

bu6mmoreka [JOK

41 TOYKH JI0 TIPSIMOU https://m.edsoo.ru/5ffdeecd
[Inomane napamienorpaMma B
42 KOO[EI/II}[IaTa)Z HOHSITI/IIC) 00 bubmorexa HOK
. https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TUIOLIAAN
[Ipumenenne metona
43 KOOPJIMHAT B IPAKTUYECKU- bubnnorexa [IOK
OPHUEHTUPOBAHHBIX https://m.edsoo.ru/7b10a3as
FeOMETPUUYECKUX 3a/lauax
44 KonTponbHas padbota no teme bubnuorexa [IOK
"Metoa koopauHaT" https://m.edsoo.ru/b1271082
bu6mmoreka [JOK
45 Bexropsi Ha mockocTH https://m.edsoo.ru/bd9a630e
Clio’)keHHE ¥ BBIYUTAHUE
46 BEKTOPOB — IpaBHJIa bubnuorexa [IOK
TPEYTOJIbHUKA U https://m.edsoo.ru/193ca346
rapajuiesiorpaMma
Clio’)keHHEe ¥ BBIYUTAHUE
47 BEKTOPOB — IIPaBUJIA bubnuoreka [IOK
TPEYTrOJbHUKA U https://m.edsoo.ru/01d8ebal
napajuiesiorpaMmma
43 YMHOKEHUE BEKTOpa Ha bubnnorexa [JOK
YUCII0 https://m.edsoo.ru/e540d478
bu6mmoreka [JOK
49 Koopaunarer sekropa https://m.edso0.1u/2278518f
50 Cli0’)keHHE ¥ BBIYUTAHUE bu6mmoreka [JOK

BEKTOPOB, YMHOKCHHUC

https://m.edsoo.ru/c492667b
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BEKTOpa Ha YHCJIO B
KOOpJHMHATAX

Cio)XeHue U BLIYUTAHUE
BEKTOPOB, YMHOKCHHE

bu6nmoreka [JOK

51
BEKTOPA HA YUCIIO B https://m.edsoo.1u/2560ab87
KOOpJIUHaTax
5) IIpuMeHeHHE BEKTOPOB B bubnuoreka [IOK
¢u3nKe, HEHTP Macc https://m.edsoo.ru/1cfb8928
[Tonsitue o 6asuce (Ha
bu6mmorekxa [IOK
53 MJIOCKOCTH). Pa3noxxenus
https://m.edso0.ru/757b9b30
BEKTOPOB 110 Oa3ucy
[Tonstue o 6a3uce (Ha
bubmnoreka [IOK
54 IJIOCKOCTH). Paznoxkenus
https://m.edsoo.ru/cfe5295e
BEKTOPOB 10 0azucy
[TonsTue o 6a3uce (Ha
55 MI0CKOCTH). Paznoxenus bubmmorexa [TOK
’ https://m.edsoo.ru/e1a50237
BEKTOPOB 110 0azucy
CkansipHO€E IPOU3BEIEHUE
56 BEKTOPOB, TEOMETPUYECKUN bubnuoreka [IOK
CMBICJI ¥ BBIDAKEHUE B https://m.edsoo.ru/atb9a2a0
JIEKapTOBBIX KOOpJMHATAX
57 JucTpuOyTUBHOCTh bubnuoreka [IOK
CKaJIApHOIO NMPOU3BENCHU https://m.edsoo.ru/Obcd3387
58 CkanspHOe Mpou3BeICHNE U bubnuorexa [JOK
NpOoEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHHe CKaISIPHOTO
bu6mmoreka [JOK
59 IIPOU3BEJICHUS BEKTOPOB AJIsi

HaXO0XICHUA IJIUH U YIJIOB

https://m.edsoo.ru/9d7b1240
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[IpuMeHeHne CKasIpHOTO

bubmnoreka [IOK

60 OPOU3BENCHUSA BEKTOPOB IS
POM3BEA pOB L https://m.eds00.ru/99791584
HaxO0JCHUS JIJTMH U YIJIOB
[IpuMeHeHne CKasIpHOTO
61 OPOU3BEACHUSA BEKTOPOB I bubnnorexa [IOK
p A POB A https://m.edsoo.ru/894c¢1248
HaxO0KJICHUS JIJTUH U YTJIOB
Pemienne reomeTpuueckux
62 3a7a4 C IIOMOIILIO CKAJISIPHOI'O bubnnorexa [IOK
a m p https://m.edsoo.ru/e572abc0
IPOU3BECHUS
Pemenue reomerpuyeckux
63 3a7a4 ¢ IIOMOIILIO CKAJISIPHOT'O bubmmorexa [IOK
8 B p https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 KonTponbhas pabota no teme bubnuorexa [JOK
"Bektopsr" https://m.edso0.ru/55678a9d
[IpaBunbHbBIE
65 MHOTOYTOJbHUKHA Bubmorexa OK
y ’ https://m.edsoo.ru/5a4341db
BBIUMCJIEHUE UX DJIEMEHTOB
[IpaBunbHbBIE
66 MHOTOYTOJILHUKHU Bubmorexa TOK
Y ’ https://m.eds00.ru/2517463d
BBIUHUCIIEHUE UX DJIEMEHTOB
[IpaBusibHbIE
67 MHOTOYTOJIbHHUKHU bubmorexa LOK
y ’ https://m.edsoo.ru/9f7cc71d
BBEIUHUCIIEHUE UX DJIEMEHTOB
[IpaBunbpHBIE
68 MHOT'OYT'OJILHUKHU bubmorexa LHOK
y ’ https://m.edsoo.ru/al6f6e98
BBEIUHCIICHUE UX DJIEMEHTOB
bubanorexa LIOK
69 Yucno m v 1IMHA OKPYKHOCTH nomoreka L

https://m.edsoo.ru/78b4dc48
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bu6mmorexa [{OK

70 Yy
HCTIO T I JUTHHA OKPYRHOCTH https://m.edsoo0.ru/825¢73¢7
71 JlmiHa 1yTv OKpy>KHOCTH bubmorexa HOK
y Py https://m.eds00.1u/3¢29839
bu6mmoreka [JOK
2 Jlaua yru OKpyxHOCTH https://m.edsoo.ru/4eb62£fb
bu6mmoreka [JOK
73 P
aJMaHHasi Mepa yria https://m.edsoo.ru/d3b68dca
bu6munoreka [JOK
74 P
aJMaHHas Mepa yriia https://m.eds00.ru/e97f0369
IImomane kpyra u ero
75 3JICMH€-:[Hi[OB I()ZGKTO au bubmmorexa [TOK
P https://m.edsoo.ru/b73a7{0b
CErMEHTA)
IImomane kpyra u ero
76 aneMHelHiOB 1(DcyeKTo au bubmmorexa [TOK
p https://m.edsoo.ru/10a2b760
CErMEHTA)
ITnomane kpyra u ero
77 SHGMIEH§OB ?c};KTo au bubmorexa HOK
p https://m.edsoo.ru/0d98bb54
CETMEHTA)
Brruucnenue nepumMeTpoB u
73 wionaaen ¢uryp, bubnuorexa [JOK
BKJIIOYAIOIIUX DJIIEMEHTBI https://m.edsoo.ru/1f673d06
Kpyra
Brruucnenue nepumMeTpoB u
79 momasen puryp, bubnuorexa [JOK
BKJIFOYAIOIIUX YJIEMEHTEHI https://m.edsoo.ru/adbcd171
Kpyra
20 KonTponbhas no reme "Jlnuna bubnuorexa LIOK

OKPY>KHOCTH U IUJIOIIA/Ib

https://m.edsoo.ru/0353e638
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kpyra"

81 LenTpanpHas cuMMeTpus bubmorexa HOK
P p https://m.edsoo.ru/e63ff82
%) LentpanbHO-CUMMETPUYHBIE bubmuoreka [JOK
burypsl https://m.edsoo.ru/5dbbfd1f
bu6nmoreka [JOK
I1
83 OBOPOT https://m.edsoo.ru/a59548ae
bu6nmoreka [JOK
84 0]
cepat CHMMETPIT https://m.edsoo.ru/de5£1903
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
85 WUTIOCTPUPYIOIIHNX CBS3H bubmorexa HOK
TpHpyiom https://m.edsoo.ru/46bce128
MEXIy pa3IndHbIMU TEMaMHU
Kypca
26 @urypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCUTEJIBHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
bu6mmoreka [JOK
n .
87 APAVICTILHBIH TIEPEHOC https://m.edso0.ru/3b681983
28 ITonsiTHE NBUKEHUS U €TO bubmuoreka [JOK
CBOMCTBaA https://m.edsoo.ru/4bda89ea
bu6mmoreka [JOK
89 P
aBCHCTBO GUIyp https://m.edsoo.ru/aba7d464
[IposiBneHUsT CHMMETPHUH B
90 MIPUPOJIC, )KUBOTIUCU bubmorexa HOK
PHPOAE, ’ https://m.edso0.ru/92b823fd
CKYJIBIITYpE, apXUTEKTYype
91 Komno3umum aBmkeHnit bubmnoreka [IOK
(mpocreiiue TpuMeph) https://m.edsoo.ru/2a4a2ba8
92 [ToBTOpEeHME U 06001IEHUE. bubmmorexa [JOK



https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8

Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBA3U
MEX]ly pa3IMyHbIMU TEMaMHU

Kypca

https://m.edsoo.ru/efefea93

93

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIIUX CBSI3H
MEX/Ty Pa3IMdHBIMU TEMaMHU

Kypca

bu6mmoreka [{OK
https://m.edsoo.ru/c58e409¢

94

[ToBTOpenue u o0o0IIeHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIIUX CBSI3H
MEXK/Ty Pa3InIHBIMI TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/54d14267

95

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
WIITIOCTPUPYIOIIUX CBSI3H
MEX/Ty Pa3InIHBIMU TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/a78455¢5

96

[ToBTOpEeHue u 06001IIEeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBA3H
MEXY Pa3IUYHbIMUA TEMaMHU

Kypca

bu6mmorexa [{OK
https://m.edsoo.ru/2e7695cf

97

[ToBTOpEeHue u 06001IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H
MEXY Pa3IMYHbIMU TEMAMU

Kypca

bu6mmoreka [{OK
https://m.edsoo.ru/6383d98a



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a

[ToBTOpeHue u 06001IEeHNE.
Pemenne 3amau,

98 WUTFOCTPUPYIOIIMNX CBA3H 1 bubmorexa HOK
PHPYIOt https://m.eds00.1u/89¢5365f
MEXAY pa3IudHbIMH TEMAMU
Kypca
[ToBTOpeHnue u 06001IIEHNE.
Pemenne 3amau,
99 WLUTIOCTPUPYIOIIMX CBA3U 1 bubmorexa HOK
pHpYIOI https://m.edsoo.ru/Odcedafl
MEXAY pa3IudHbIMH TEMAMH
Kypca
[ToBTOpeHnue u 06001IIEHNE.
Pemenne 3amau,
100 WLUTIOCTPUPYIOIIMNX CBA3H 1 bubmorexa HOK
pHpYIoI https://m.edsoo.ru/27b735e9
MEXAY pa3IudHbIMH TEMAMU
Kypca
101 Hrorosas KOHTpOIBHAS | bubnnorexa [JOK
paborta https://m.edso0.ru/073bef5d
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
102 WILTIOCTPUPYIOIIUX CBI3HU 1 bubmorexa LOK
TPHPYIOH https://m.edsoo.ru/1852817¢
MEXIy pPa3InYHBIMU TEMaMHU
Kypca
OBIIEE KOJIMYECTBO HACOB 102

[10 [TIPO'PAMME



https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

HpOBepHeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30BaTe.m>H0171 nporpaMmmbl OCHOBHOI'O 06IIICFO 06pa303a}ma

I'eomerpus

6.1

PacrioznaBaTh u3ydeHHbIE T€OMETPUYECKHE (QUTYpbI, OMPENeNiTh HX
B3aMMHOE pAaclolOXKeHHe, H300pakaTh TeoMeTpuueckue (QUrypsl,
BBITIOJHATH YEPTEKHU M0 YCIOBUIO 3a7auu. VI3MepsATh TUHEIHbBIE U YTTIOBbIC
BeNMYMHBL. Pemiats 3agauM Ha BBIUMCIEHUE UIMH OTPE3KOB M BEJIUYHMH
yTJIOB

6.2

Jlenate rpyOyio OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYUH IPEIMETOB B
peanbHOM KU3HU, pa3MEpPOB MPUPOTHBIX 00BEKTOB. PasnuuaTth pazmepsl
3TUX 00BEKTOB O MOPSAIKY BEIUYUHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMECTPUICCKUM 3aJad4aM

6.4

ITonp30BaThCA IIpU3HAKaMH PpPAaBCHCTBA TPCYTOJIbHUKOB, HCIIOJIB30BATH
IMPU3HAKU U CBOMCTBaA paBHO6€I[pCHHLIX TPCYTrOJIbHUKOB IIpHU PCHICHUUN
3aaad

6.5

HpOBOI[I/ITB JIOTHYECKHEC pacCyKacHuA C HCIIOJIB30BAHUEM
TCOMCTPUUCCKUX TCOPEM

6.6

[Tonwp30BaTbCs MPU3HAKAMU PABEHCTBA MPSMOYIOJBHBIX TPEYTOJBHHUKOB,
CBOMCTBOM MEIMAaHbl, IMPOBEAEHHONM K THMIOTEHY3€ IPSIMOYTOJIBHOTO
TPEYroJbHHUKA, B PELICHUH F€OMETPUUECKHX 3a1a4

6.7

Onpenenarb MapauieNbHOCTh NPSIMBIX C TMOMOMIBIO YTJIOB, KOTOPBIE
oOpazyer ¢ HuUMH cekymas. OnpenensiTb NapaUieIbHOCTh MPAMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSAHUN OT TOYEK OJHOW MPSIMOM IO TOUYEK
JIpYTroi mpsAMon

6.8

Pemrate 3agaun Ha KjaeT4aTOM 6yMare

6.9

HpOBOlII/ITB BBIYHMCJICHHUA W HAXOJHUTHh YUCIIOBBIC U 6y1(BeHHI)Ie 3HA4YCHUA
YIJIOB B T'€OMETPUUCCKHX 3ajJadaxXx C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPCYIrOJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YIJI0B, O6p8.30BaHHBIX Ipu
MepeceUCHNUn ABYX napailICJIbHBIX MPpAMBIX ceKymeﬁ. Pemiate
MPAKTUYCCKUC 3a1aY1 Ha HAXOKACHUC YTIJIOB

6.10

Bragerh moHsATHEM reOMETpUYECKOr0 MECTa TOYEK. YMETh ONpPENeNsTh
OHMCCEeKTpUCY yria W CEepedUHHbIH TEePHeHAUKYJSIpP K OTPE3Ky Kak
reOMEeTPHUYECKHUE MECTa TOUEK




6.11

@opMyIMpPOBATH ONPENEICHUs OKPYKHOCTH M KpPyra, XOpJbl U Juamerpa
OKPY’>KHOCTH, IOJIb30BATbCA HMX CBOWCTBAMH. YMETb IPHUMEHATH 3TH
CBOICTBA IIPU PELICHUH 33124

Biazers noHATHEM ONMCAHHOW OKOJIO TPEYIOJIBHUKA OKPY’KHOCTH, YMETh
HaxonuTh e€¢ meHTp. Ilomp3oBarbesi (hakTaMM O TOM, YTO OHMCCEKTPHUCHI

6.12 YIJIOB TPEYTrOJIbHUKA TEPECEKAOTCd B OJHOM TOYKE, U O TOM, YTO
CepeIuHHbIC MEePIEHANKYISAPBl K CTOPOHAM TPEYrOJbHUKA MepeceKaloTcs
B OJTHOI TOYKE
Bnagets nonsTHEM KacaTeNbHON K OKPY’KHOCTH, IIOJIb30BATHCS TEOPEMOM
6.13 0 MEPIEeHIUKYISIPHOCTH KacaTelbHON U pajanyca, IPOBEJEHHOIO K TOUKE
KacaHus
6.14 [lonb30BaTbcs  MPOCTEMIIMMH  TE€OMETPUUYECKMMHU  HEPaBEHCTBaMH,
' NOHUMATh UX NMPAKTUYECKUI CMBICII
6.15 [TpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE IIOCTPOCHUS C IOMOIIBIO IUPKYJIs
’ Y JIMHEWKH
8 KUIACC
Kon v
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
6.1 PacrioznaBaTh OCHOBHBIE BHUBI UYETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
' MOJIb30BaTHCS UX CBONCTBAMU MPHU PEUICHUH T€OMETPUUECKHX 3324
60 [IpumensTH cBOMCTBA TOUKU NIEPECEUEHUS MEIMAH TPEYTobHUKA (LIEHTpa
' Macc) B PEIIEHUH 3a/1a9
Bnagers moHATHEM cpeaHEW JIMHUM TpPEyrojbHUKAa W Tpareuuw,
63 OPUMEHATh HUX CBONHCTBA IPU PELIEHUH TIEOMETPUUYECKUX 3aj]ad.
' [Tons3oBatbest TeopemMont Qasieca M TEOPEMOM O NPONMOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEeIIeHUs] IPAKTHUECKUX 3a7a4
6.4 [IpuMensTh  OpU3HAKM  TOJAOOMS  TPEYrojJbHUKOB B  pEIICHUH
' reOMETPUYECKHX 33714
[Tonp3oBaTbess Teopemoit I[ludaropa st pemieHus] TEOMETPUUYECKHX H
6.5 NpakTHYecKuX 3aaa4d. CTpOUTh MaTEMaTHUECKYIO MOJIETb B MPAKTUYECKUX
' 3a/1a4ax, CaMOCTOSTENBHO JIENaTh YePTEK U HAXOIUTh COOTBETCTBYIOIIHE
JUTHHBI
Brnagerp nossiTMUsSMHM CHHYycCa, KOCHHyca W TaHI€HCa OCTpPOro yria
6.6 NPSIMOYTOJIBHOTO TpeyrojibHUKa. [1071b30BaThCsl ATUMH MOHITHSIMH JJIs
pelIeHUs MTPaKTUYECKHX 3a]a4
6.7 Beraucnares  (pa3NMM4HBIMHE -~ CTIOCOOAMHM)  TUIOINAAbL TPEYTOJbHHUKA |




IUIOIIAIM  MHOTOYTOJNbHBIX (uryp (mosb3ysach, TrIe HEOOX0IUMO,
KalbKyJIsATOpOM). IIpuMeHSTh NOJy4YeHHblE yMEHHUS B INPAKTHYECKUX
3agaydax

6.8

Bianers MOHATHAMH BIMCAHHOTO M LEHTPAJIBHOIO YIVIA, UCIOJIb30BaTh
TEOpPEMBI O BIUCAHHBIX YIJIaX, yriax MeXay XopJaMu (CEeKYLIUMH) U yTie
MEXIy KacaTeJIbHOW U XOpJOM NPU PEIICHUH N'€OMETPUYECKUX 3a1a4

6.9

BiiazeTs noHATHEM ONIMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOI'0 YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[TprMeHATH NOoTy4YeHHbIE 3HAHUS HA IPAKTHKE — CTPOUTh MaTEMaTHYECKHe
MOJENU A 3aJad peaJbHOM XU3HM M IPOBOJIUTH COOTBETCTBYIOLIME
BBIYUCIICHUSI C IPUMEHEHUEM TOJ00MSM TPUTOHOMETPHH (II0JIB3YsICh, I/1€
HE00X0JIMMO, KAJIbKYJIATOPOM)

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yjabTarTa

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOOUTh C HX
IIOMOLIBIO  Pa3jIMYHbIE DJIEMEHTBHl IPSAMOYIOJBHOIO TPEYroJIbHUKA
(«perieHne IpsIMOYTOJIBHBIX TPEYrOJbHUKOBY»). HaxoauTs (¢ momolisio
KaJIbKYJISITOPA) AJIMHBL U YTJIbl AJ1 HETaOJUYHbBIX 3HAYEHUI

6.2

ITonp3oBaThes q)OpMy.]'IaMI/I IPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUUCCKUM TOXKIACCTBOM IS HAXOXICHUA COOTHOIICHUM
MCKAY TPUTOHOMCTPUUCCKUMU BCIMYNHAMU

6.3

Hcnonp3oBaTh TEOpEMBbl CHHYCOB W KOCHHYCOB JJIi HAXOXJACHUSA
Pa3IUYHBIX 3JEMEHTOB TpPEYrojbHHKA («pEIIeHHEe TPEeyroIbHUKOBY),
MPUMEHSATDH UX MPU PEIICHUH FeOMETPHUECKUX 3a7a4

6.4

Brnaners mnonaTusMu TpeoOpa3oBaHUS TMOI00MS, COOTBETCTBEHHBIX
a7eMeHTOB MoAoO0HbIX ¢uryp. Ilomp3oBaTbest CBOWCTBaMH TIOIOOWS
MPOU3BOJIBHBIX (QUTYp, YMETh BBIYUCIATH NJIUHBI U HAXOAUTH YTJIBI Y
nonoOHbIX Quryp. IlpumensTs cBoiicTBa MOAOOMS B MPaKTUYECKUX
3aa4ax. YMeTb MPUBOJUTH MPUMEPHI MOJOOHBIX GUTYDP B OKPYXKAIOIIEM
MUpe

6.5

[Tonb3oBaTbecss TeopeMaMH O MPOU3BEACHUU OTPE3KOB XOpH, O
IIPOU3BENIEHNHU OTPE3KOB CEKYIINX, O KBapaTe KacaTeabHON

6.6

[Tonmp30BaThCs BEKTOpaMHU, TOHUMATh UX TEOMETPUUECKUN U (pU3HUECKUit
CMBICJI, IPUMEHSATh UX B PELICHUH N'€OMETPUUECKUX U (PU3NUECKUX 3a]1ad.
[IpuMeHATH CKaIsIpHOE MPOU3BEACHUE BEKTOPOB JUIsl HAXOXKIACHUS JUIMH U
YTJIOB




6.7

ITonp30BaThCsA MCTOAOM KOOpPAHWHAT Ha INNIOCKOCTH, NPHUMCHATH €ro B
PEIICHHUU IT'€OMCTPUYCCKUX U ITPAKTUYCCKUX 3aaa4d

6.8

Bitaziets NOHATUAMU PABUIIBHOIO MHOT'OYTOJIBHUKA, JIJIMHBI OKPYKHOCTH,
JUIMHBI IyTWM OKPYXKHOCTH W PaJAWMaHHOM MEpBI yIJld, YMETb BBIYUCIIATH
IUIOIAAL Kpyra M ero 4vacred. [IpuMeHSTh INOJIydYEeHHBIE YMEHHs B
IIPaKTUYECKUX 3a/1a4ax

6.9

HaxoauTe ocu WM LEHTPHI CUMMETpUU (DUTYpP, MPUMEHSATH JABHIKEHHS
IUIOCKOCTH B MIPOCTENIINX CIIydasiX

6.10

[IpuMeHsATh NOoTyYeHHbIE 3HAHUS Ha IPAKTHKE — CTPOUTH MaTeMaTH4eCKue
MOZETH ISl 3a/a4 PEaNbHOW JKU3HU W TPOBOAUTH COOTBETCTBYIOIIUE
BBIYUCIICHUS ¢ IPUMEHEHHEM MOJOOMSIM TPUTOHOMETPUUYECKUX (DYHKIMHA
(MoNB3ysCHh, I1e HE0OX0IMMO, KAIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUS
6 ['eometpus
HavansHble nonstus reomerpuu. Touka, mpsmas, OTpPEe30K, Jdyd. Yron. Buasl
6.1 yrioB. BeprukanbHble M CMexHble yriael. buccexkrpuca yrma. JlomaHnas,
MHOTOYroJjpHUK. [lapamiensHOCTh U NepHeHANKYISPHOCTD IPSIMbIX
6.2 Cummerpuunble Gurypsl. OCHOBHbBIE CBOWCTBa 0oceBOil cummerpuu. [Ipumepst
' CHMMETPHH B OKPYIKAIOILIEM MUPE
6.3 OCHOBHBIE MOCTPOEHUS C MOMOIIBIO IUPKYJIS U IMHEHKH. TpeyronsHuk. Bricora,
' Me/naHa, OMcCceKTpuca, UX CBOIMCTBA
6.4 PaBHOOepeHHBII W PaBHOCTOPOHHUH  TpeyrojbHMKH.  HepaBeHCTBO
' TPEyrOJbHUKA
6.5 CBoiicTBa U MpU3HAKM paBHOOEIPEHHOro TpeyroibHuKa. [Ipu3Haku paBeHcTBa
' TPEYTrOJIbHUKOB
6.6 CBolicTBa M NPU3HAKU MapauIeiabHBIX NpsAMBIX. CyMMa YIVIOB TpEyrOJbHHKA.
' BHemnHue yriel TpeyrojbHUKa
[TpsimoyronbHbI  TpeyroiabHUK. CBOWMCTBO  MeauaHbl  MPSMOYIOJIBHOTO
6.7 TPEYroJIbHUKA, IPOBEAEHHOW K  rTumoreHy3e. Ilpu3Hakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpMOYTOJIBHBIN TPEYrOJabHUK C yIiIoM B 30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOH, TeopeMa O OoiblIeM yriie W OOJbIIeH CTOPOHE TPEyroJbHHKA.
IlepnieHquKyIsp U HAKIOHHAS
6.9 I'eomeTpuueckoe Mecro ToueK. buccekrpuca yrima M CEpEIMHHBIN
' NEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK
6.10 OKpy’KHOCTb M KPYT, XOpJa U TMaMeTp, X cBoiicTBa. B3aumHoe pacrnonoxeHue
) OKpPY>KHOCTH U npsiMoii. KacarenpHas U cekymiast K OKpy>KHOCTH
6.11 OKpy’XKHOCTb, BIHMCAaHHas B Yrojl. BmnucaHHas M onMcaHHas OKPYKHOCTH
' TPEyroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS
6 I'eomerpus
6.1 YersipéxyroasHuku. [lapannenorpamm, ero npu3sHaku U CBOUCTBA
6.2 [IpssmoyroapHUK, poMO, KBajipaT, UX MPU3HAKH U CBOICTBA




6.3 Tpaneuus, paBHOOOKasi Tpanenusi, e€ cBoiicTBa u npusHaku. [IpsmoyronbHast
’ Tpanenus
6.4 Meron yasoeHuss meauvansl. llenTpanbHas cummerpus. Teopema ®Paneca u
' TEOpeMa O MPOMOPLUOHATBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEyrojabHUKA U Tpanenuu. LlenTp Macc TpeyronbHuKa
6.6 [MomoOue TpeyronbHUKOB, Kod(pdummueHt momodus. Ilpusnaku momodus
' TpeyrojabHUKOB. [IpuMeHeHne noaoous npu peleHn NpakTHYeCKuX 3a1a4
6.7 DopmyIibl Ui TUIOIIAAN TPEYTOJIbHUKA, TapajuieorpaMma, pom0a 1 Tpanenuu
6.8 CpolicTBa 1uIomiazeil reomerpuyeckux @uryp. OTHoOlIEHHEe IUIoImanei
’ OT00HBIX QUTYP
6.9 Beluucnenue miuomaneid TpeyroabHUKOB M MHOTIOYTOJBHUKOB Ha KJIETYaTOMU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu peuieHHH
' IIPAKTUYECKUX 3a7a4
CuHyCc, KOCHHYC, TaHTE€HC OCTpPOTO Yyria HpSIMOYTOJIbHOTO TpPEyrojbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpHUYECKHE (YHKLIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpaJIbHBIE YIJIBI, YTOJI MEXIY KacaTeabHOW M XOpAOH. YTIbl
' MEXy XOpJaMH U CEKYLTUMHU
6.13 BriucaHHbIe ¥ ONUCAaHHBIE YETBHIPEXYTOJIBHUKHI
6.14 B3aumHoe pacnonoxenue aByx okpyxHoctell. Kacanue okpyskHocteid. Obiue
' KacaTeJbHbIE K IBYM OKPYXHOCTSM
9 KIIACC
Kon IIpoBepsieMbIii 3JIEMEHT COePKAHUSA
6 ['eomerpus
6.1 Cunyc, xocunyc, taureHc yrioB oT 0 g0 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronbHuKOB. TeopeMa KOCHHYCOB M TeOopema CHHYCOB. Perienue
' IIPAKTUYECKHX 3a]a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogobus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 MpPOU3BENEHUM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, uinHa (MOZysb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, MPOTHUBOMOJIOXKHO
6.5 HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
’ olepanuy Haja BEKTOpaMu. Pa3iolkeHue BeKTOpa IO JIBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsl Bektopa. CkajsipHOE NPOU3BEICHHE BEKTOPOB, NMPUMEHEHHE IS




HaXOXIACHUA OJIUH U YITIOB

Z[eKapTOBLI KOOpAUHAThl Ha IIJIOCKOCTH. YPaBHeHI/I}I Hp}IMOﬁ U OKPYKHOCTU B

6.7 KOOpJMHATaX, MEPEeceUeHNe OKPYKHOCTEH W NpsMBIX. MeTon KOOpAuHAT U €ro
IIPUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJTBHUKHU
6.9 JlinHa okpyxkHocTu. ['pagycHas U paauaHHas Mepa yrja, BIYMCIECHUE JUIMH JIyT
' OKPY)KHOCTEH
6.10 IInomane kpyra, ceKTopa, CErMeHTa

6.11

JIBOKeHUsS TUJIOCKOCTH W BHYTpPEHHHE CHUMMETpHH (Quryp (d1eMeHTapHbIe
npeactasienus). [lapamnensusiit nepeHoc. [ToBopor




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHNSs

IIpoBepsiemble TPeGOBaAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHOM 00pa30oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00IIIEro
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue  onepupoBarb  IOHATHSAMHU:  MHOXECTBO, IIOJMHOXECTBO,
Olepaluy HaJl MHOXECTBAMHU; YMEHHUE ONepUpoBaTh MOHATHUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, LUK, IPUMEHATh UX MPHU PEIICHUH 3aja4; YMEHHE
UCTIONIb30BaTh Tpaduueckoe MpPEeCTaBICHUEe MHOXXECTB Ui OIUCAHUS
peabHBIX IPOLIECCOB U ABJIECHUN, TP PELLIEHUH 33/]1a4 U3 APYTUX yUEOHBIX
IIPEMETOB

YMeHue OmnepupoBaTh MOHATUAMU: OIpPEACIICHHE, aKCHOMa, TeopeMma,
JI0OKa3aTelIbCTBO; yMEHUE  pacCllO3HaBaTb HUCTUHHBIE W JIOJKHBIE
BBICKA3bIBAaHUS, IPUBOAUTH IPUMEPBI U KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHue onepupoBaTh MHNOHATHSAMM: HATypajllbHOE YHCIO, IPOCTOE U
COCTaBHOE YHUCJIO, IETUMOCTb HaTYpaJIbHbIX YHMCEl, IPU3HAKH JEIUMOCTH,
1eJI0€ YUCII0, MOAYJIb YUCIIa, OOBIKHOBEHHAsl IPpOoOb U JIeCATUYHAs IPOOb,
CTaHJApPTHBIN BUJI YMCIIA, PALMOHAIBHOE YHUCIIO0, UPPALUOHAIBHOE YHCIIO,
apu(METHYECKUI KBaJIpaTHBIA KOPEHb, YMEHUE BBITIOJIHITH JACUCTBUS C
YHClIaMi, CPaBHUBATh U YNOPSA0YMBATh YMCIA, MPEJCTABIATh YUCIIA HA
KOOPAMHATHOHN MpPSAMOM, OKPYIJIATh YMCIIA; YMEHHUE JieJaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHSATHSAMHU: CTENEHb C LEJNbIM IOKa3aTeleM,
apu(METHYECKUI KBaJIpaTHBI KOPEHb, MHOTOWICH, aire0panveckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypPaJIbHOW CTETEHH OOJbIIe
€IMHMIIBI; YMEHHUE BBIIOJIHATH pacyEThl 1Mo (GopMyiaM, IpeoOpa3oBaHUs
EJbIX, APOOHO-PAlMOHAIBHBIX BBIPQKEHUH W BBIPAKCHUH C KOPHSIMH,
pa3noXKeHne MHOTOYIeHA HA MHOYKHTEIH, B TOM YHCJIE C HCIIOIb30BaHUEM
(dopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

VYmMmenne ONneprupoOBaTh IMOHATUAMMU: YHCIIOBOC PABCHCTBO, YpPaBHCHHE C
OJIHOM MEPEMEHHOMI, YUCITIOBOE HEPABEHCTBO, HEPABEHCTBO C NMIEPEMEHHOI;
yMEHHE pelniath JUHEHHbIE W KBaJpaTHbIE ypaBHEHUs, ApPOOHO-
palyoHalbHbIE YpPAaBHEHUS C OJHOM IEPEeMEHHOM, CHCTEMBI JBYX
JUHENUHBIX YpPaBHEHWM, JMHEIHbIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHbBIE U IPOOHO-paAIIMOHATIFHBIC HEPABEHCTBA C OJTHOM IEPEMEHHOH,
B TOM YUCJIC IpU pCIICHUUN 3aJia4 U3 APYTUX NPCAMETOB U NPAKTUICCKUX
3a/1a4; YMEHHUE UCIIOIb30BATh KOOPAUHATHYIO MPSMYIO U KOOPAUHATHYIO
TJIOCKOCTh JIJIsl M300paKEeHUsI pellieHn ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh HOHATUAMH: (QyHKIUS, rpaduk (QyHKIUH, HYIH




(GYHKIMHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUf,
yObIBaHMS, HaWOOJbIIEe W HAWMEHbBIIEEC 3HAUYCHUS (PYHKIIUH; yMEHHUE
ONEPHPOBATh TMOHATUSAMH: TpsSMas MPONOPIHOHAIBLHOCTh, JIMHEHHAS
GyHKIUsA, KBaapaTuyHas QYHKIHs, OOpaTHas MPOIOPLUUOHAIBHOCTD,
napaboa, runep0oia; yMeHue cTpouth rpaduku GyHKIUH, UCIIOIB30BATh
rpaduku 7S ONpeneseHHs] CBOWCTB MPOIECCOB U 3aBUCHUMOCTEH, IS
pemeHust 3aja4 M3 JAPYrHX y4eOHBIX NPEIMETOB M pEaIbHOW KU3HH,
yMEHHUE BBIpaXKaTh POPMYyJIaMH 3aBUCUMOCTH MEK/Ty BEJIMUUHAMHU

Ymenue ONEpUPOBATH TIOHATUSAMM: MOCJIEI0BATEIbHOCTD,
apudmeTnyeckas U TeoMeTpUUYECcKas MPOrPecCuu; YMEHHE HCIOIb30BaTh
CBOWCTBA IOCIIEI0BATEIBLHOCTEH, (POPMYIIBI CyMMBI U OOLIETO WieHa MpU
pelIeHnn 3a7a4d, B TOM YHCIIE 3a7ad U3 JPYTUX y4eOHBIX NMPEIMETOB U
pEATbHOM KU3HU

YMeHue pemaTh 331a4l pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, JOJIH
Y 4acTu, ABMKEHHUE, paboTy, LIeHY TOBapOB U CTOMMOCTb TIOKYIIOK U yCIIYT,
HAJIOTH, 33Ja4dl W3 00JacTH yNpaBICHUS JUYHBIMH U CEMEHHBIMU
(¢uHAHCAMH); YMEHHE COCTaBIATHh BBIPAKEHHSI, YPaBHEHUs, HEPABCHCTBA
U CHCTEMBI 10 YCIOBHUIO 3a[a4M, UCCIIECJOBATh IIOJIy4YCHHOE PEUICHUE U
OLICHUBATH MPaBAONOI00HOCTH MOTYYEHHBIX PE3YJIHTaTOB

YMeHue onepupoBaTh NOHATUAMU: (UTypa, TOUKA, OTPE3OK, NpsAmasi, 1y,
JoMaHasi, Yroj, MHOTOYTOJbHHK, TPEYTOJbHUK, PaBHOOCIPEHHBIA WU
PaBHOCTOPOHHHM  TPEYTOJIBHHUKH,  MNPSMOYTOJBHBIA  TPEYTOJIbHUK,
MenuaHa, OHCCEKTpHCa W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJHHHK,
napajienorpaMM, — poM0O, TpPSAMOYTOJNBHHK,  KBaapaT,  Tpamlelus;
OKPYXHOCTb, KpYT, KacaTelbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH
¢durypamu; ymMeHue penats 3a1a4m, B TOM YUCIIE U3 IOBCEIHEBHOM KU3HH,
Ha HAaXOXJICHHE FeOMETPHUYECKUX BEJIMYMH C NMPHUMEHEHHUEM H3YYCHHBIX
CBOWCTB Guryp u pakron

10

YMeHue omnepupoBaTh MOHSTUSAMH: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX, YIOJ
MEXIy NpSIMbIMHU, MEPIEHINKYJSAP, HAKIOHHAs, NpPOEKUus, Moxodue
buryp, mogoOHbIE TPEYroOJIbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKU U
IpsSMOIf; yMEHHE pacro3HaBaTh PaBEHCTBO, CAMMETPHIO U ofobue uryp,
[apaJuIeJIbHOCTD U NEPIEHINKYJIIPHOCTD IPSIMBIX B OKPY’KAIOLEM MHUPE

11

YMeHne onepupoBaTh MOHIATHAMU: IJIWHA, PACCTOSHUE, YroJl (BeIWYMHA
yIJla, CHHYC ¥ KOCHHYC yTJIa TpE€yTroJbHUKA), TUIOIIa/Ib; YMEHHE OLICHUBATh
pa3Mepbl TMpeIMeTOB M OOBEKTOB B OKPYXAIOIIEeM MHpE; yMEHHE
OPUMEHATH (POPMYIIBI IEpUMETPa U TIOUIAAN MHOTOYTOJBbHUKOB, AJTUHBI
OKpY)KHOCTH ¥  IUIOIIAAM  Kpyra, oObemMa  MPSMOYTOJBHOTO
napajuiejenunesa;  yMEHHE  NPUMEHSITh  TMPU3HAKK  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA, TEOPEMY
[Mudaropa, TpuroHoMeTpUYECKUE COOTHOIICHUS JJISi BBIYUCIICHUS JIJIUH,
pacCTOSIHUM, IO




12

YMenue u3o0paxkaTh 1iockue (GuUrypel U HUX ~ KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UIYpPbl OT PYKH, C IIOMOLIBIO YEPTENKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPECTB 10 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIHCAHUIO

13

YMmenue OIICPHUPOBATH IMMOHATHAMU: MPAMOYIOJIbHasd CUCTEMAa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, ITPOMU3BCACHUC BEKTOpPA HaA
YUCIO0, CKaJIApHOC IIPOMU3BCACHUC BCKTOPOB; YMCHUC HCIIOJIB30BAaTh
BCKTOPBI U KOOPAWHATHI JJIA IIPCACTABICHUA JAaHHBIX U PCUICHUA 3a/1aY, B
TOM YHUCJIC U3 OPYIrUx y‘le6HBIX npeaMCETOB U peanLHoﬁ KHU3HHU

14

VYMmenne ONCpHUPOBATH ITOHATHUAMMU CTOJ'I6I/IKOBI)IC 1 KPYI'OBBIC JUArpaMMBl,
TaOnuIpl, cpeaHee apumeTHUecKoe, MeauaHa, HauOoyblIee |
HaVMEHBIIIEe 3HAUCHUS, Pa3Max YHCIOBOTO Ha0Opa; yMEHHUE W3BIICKATh,
UHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(DOPMAITUIO, MTPEICTABICHHYIO
B Ta0JIMIaX ¥ HAa JUarpaMMax, OTPa)kKarollyr CBOMCTBA M XapaKTEPUCTUKH
peallbHBIX MPOLIECCOB M SBJICHMIA, YMEHHE pPAclO3HAaBaTh W3MEHUYUBHIC
BCJIMYMHBI B OKPYKArOIICM MHUPC

15

YMeHne ornepupoBaTh TOHSATHUAMH: CIIyYaWHBIM ONBIT (CIydalHBIN
SKCTIICPUMEHT), JJIEMEHTapHOE COOBITHE  (dJIEMEHTapHBIM  HCXOM)
CJIy4alHOTO OTIBITA, CIyYaifHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMCHHE
HAaXOAWTh  BEPOATHOCTH  CIyYalHBIX COOBITMA B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMU; YMEHHUE PEIIaTh 33141
METOZIOM OpPraHU30BaHHOTO TMepedopa MW C HCIOJB30BAaHHEM MpaBUiIa
YMHOXEHUS; YMCHHE OIICHHBATh BEPOSTHOCTH PEATBHBIX COOBITHI H
SIBIICHUH, TIOHUMATh POJIb MTPAKTUYECCKH JIOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHI B OKpYJ)KAalOIIEeM MHPE W B XH3HH, 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €ro
POJIBEO B MACCOBBIX SIBJICHUSIX

16

YMeHne BRIOUpaTh MOAXOSMIINN H3YYSHHBI METO JUIs PELICHUS 3a1a4H,
IPUBOANTh IPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE U
JKU3HU, PacloO3HaBaTh INPOSIBICHHE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
ONMCHIBATh OTIENIbHBIE BBINAIOIIUECS PE3YJIbTaThl, IOJYyYEHHBIE B XOXE
pa3BUTUS MaTEMaTUKU KaK HAyKH, IPUBOJAUTH IPUMEPHI MAaTEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCIIEHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH HETBIX YHCEe
12 OOBIKHOBEHHBIEC U JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE MEPHOANYECKUE
npobu
1.3 Pannonanehbie yncna. Apudmeruyeckue onepamuu ¢ palMoOHAIbHBIMU YHCIaAMH
14 JleiictButenpHbie 4uciia. Apudmerndeckue orepanuu ¢ JeHCTBUTCILHBIMU
' YHCIaMH
15 [TpubnmxEnnpie BBI‘II/IVCJIGHI/ISI, MpaBujia OKPYTJEHUs, MNPUKUAKA M OILICHKA
pe3yabpTaTa BEIYUCIICHUM
2 Anrebpandyeckue BhIpaKEHUS
2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAKEHUS C IEPEMEHHBIMU )
)7 Crenens ¢ nensiM nokasaresneM. CTEneHb ¢ palluOHaIbHBIM NTOKa3zaresieM. CBOMCTBA
' CTETEeHH
2.3 MHorouieHsb!

24 Anrebpanueckas 1poob

ApudpmeTnueckuii KOpeHb HaTypalbHON CcTeneHu. JelcTBus ¢ apupMeTH4eCKUMHU

25 KOPHSIMHU HAaTypaJbHOU CTENCHH
3 VYpaBHEHMsI U HEPABEHCTBA

31 Hensle u npoOGHO-panMoHanbHbIE YypaBHeHHs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUI

319 Hensle u npoOHoO-panoHaibHble HepaBeHCTBAa. (CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pertenne TekcTOBBIX 3a4a4
4 YucoBbIE IOCIEN0BATEILHOCTHU

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS TTOCIIEIOBATEILHOCTEH

4.2 Apudmerrdeckas 1 TeoMeTpudecKas nporpeccuu. @opmMyiia ciI0KHBIX TPOIIEHTOB
5 OyHKIHUH

Oynknus, cnocoObl 3ananus Gyaknun. ['paduk Gynkmuu. O6macTe onpenenecHus
U MHOXECTBO 3HadeHWd  QyHkumu. Hymu  dynkuuu.  [IpomexyTku
5.1. 3HAKOTIOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YHKIHUH. MaKCUMyMBbI |
MUHUMYMBl (pyHKUMU. Haumbonbiniee W HauMeHbllee 3HAYeHHE (YHKIMM Ha

IIPOMEXKYTKE
6 KoopauHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimas

6.2 JlekapTOBBI KOOPIMHATHI HAa TJIOCKOCTH




I'eomerpus

7.1 I'eomeTrpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyrosbpHuK
7.3 MHOroyrojapsHuKu
7.4 OKpY>XKHOCTb U KPyT
7.5 N3mepeHne reoMeTpu4eCKuX BEIUYUH
7.6 BekTopsbl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pacer




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






