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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusi Kak OJMH M3 OCHOBHBIX pa3/JeloB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB W pa3MepoB QUTYp, HX
OTHOUIEHUH ¥ B3aUMHOE  pACIIOJIOKEHUE, ONUPAeTCs Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEHHMS, JOKA3bIBATh
UCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXKJIeHus «OT TMPOTUBHOTO», OTJIMWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepKIeHus. Ocoboe 3HaueHHe JoKaszaTelbHas
JMHUS UMEET AJIA YIiTyOJIEHHOTO U3YYEHUSI MAaTEMATUKH.

[enbto M3y4eHUs] TEOMETPUHN SIBISIETCA MCMHOJb30BaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/a4, BCTPEUAIOIIUXCS
B peanbHOM  xu3HM. OOyuwaromuics JODKEH  HAy4YHUTbCS — ONPENENsTh
r€OMETPUYECKYIO (PUrypy, ONMHUCHIBATH CIOBAMHU YEPTEXK WIM PUCYHOK, HAWTH
IUIOLAJAb  3€MEJBHOIO  y4acTKa, pPACCUMUTHIBATH  HEOOXOAUMYIO  JUIMHY
OMTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxka sl aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B M3yUYEHUU T€OMETPUHU.
[Ipu pemreHun 3aiad MPaKTUYECKOTO XapakTepa OO0y4YaroIIMMCs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIEIU pEeabHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCIIEHNS U OLIEHUBATh aJIEKBATHOCTb ITOJIYYEHHOTO PE3YyJIbTATA.

Oco6eHHOCTh YyYeOHOro Kypca yriayOJéHHOr0 M3y4eHUs TCOMETPUU COCTOUT
B TOM, YTO OOy4Yaronifecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSIMU, a
yBEpPEHHO OBya/ieBatoT UMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
TEOMETPUU U3YyUal0TCsl Ha OoJiee rI1yOOKOM YpOBHE, a 00yUaronuecs npuoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MpeIMETax, Mpexk/e Bcero pu3nuke u nHHOpMaTHKe,
a TaKkXKe IMOJIb30BATHCA TMOJTYYEHHBIMU 3HAHMSMHU TPHU PEIIEHUU MPAKTUYECKHX
3azay.

CormacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3y4aercs yriryOJIEHHBIN
y4eOHbIN Kypc «I'eoMeTpHrs», KOTOPBIN BKJIIOYACT CIICIYIOMINE OCHOBHBIC Pa3/IeiIbl
conepxkanusi: «Hauanma reomerpum», «TpeyronmbHukm», «OKpYyKHOCTHY,
«YeTtpipéxyronbHukn», «[logoduey, «neMeHTsl TpUroHomeTpumn», «llnomaan», a
Takxke «Meton koopauHaTy, «Bektopby, «IIpeodpazoBaHus MI0CKOCTH.

Ha wusyuenune yueOHoOro kypca «l'eomerpusi» orBoautcsa 306 uvacos: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kinacce — 102 yvaca (3 yaca B Henenio), B
9 knacce — 102 ygaca (3 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HayaJya reomerpuu

Hctopuss BO3HUKHOBEHHsS W pa3BUTHS reoMeTpud. HadanbHble NOHATHS
reomerpuu. Touka, mpsmasi, oTpe3ok, Jyd. llonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACIICHUN.

B3aumMHoOe pacnosiokeHue TodeKk Ha NpssMou. M3MepeHue UIMHBI OTpe3Ka,
pPacCTOSIHUE MEXKAY TOUYKAMMU.

[Tomymmockocte u  yrosn. Buawsl yrino. W3MepeHue BeIWYHMH YIJIOB.
BeprukanbHsie U cMexHbIe yrabl. [lapannenbHble U NEpIEHANKYISAPHBIE NIPSAMBIE.
PaccrositHue ot Touku 10 npsiMout. buccekrpuca yria.

Jlomanas. Bunel nomanbix. lnuHa momanou. MHoroyronesHuku. Ilepumerp
MHOTOYroJIbHUKA. [[OHSATHE O BRIMYKJIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TpeACTaBIECHUS O pPaBeHCTBE (GUTYp, HX PACIHOJIOKEHUH,
CUMMETPUH.

[Ipocreiimue noctpoenus. MTHCTpyMEHTHI 11l U3BMEPEHUN U TOCTPOCHUN.

TpeyrojbHuKH

Buael TpeyronbHUKOB: OCTPOYTOJIBHBIE, NPSAMOYTOJBHBIE, TYIOYTOJBHEIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. Meaunana, OucceKTpuca H  BBICOTA
TPEYTOJIbHUKA.

PaBeHnctBO TpeyronbHukoB. IlepBbli W BTOpOW MNPU3HAKA PABECHCTBA
TPEyroJibHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. IlpusHak
paBHOOEIPEHHOT0 TPEYroJdbHUKA. TpeTHil MpU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHOLIEHNsT MEXIy CTOPOHaMH W yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO 0 JuIMHE TOMaHOM.

Cummetpuunble  ¢urypsl. OCHOBHbIE CBOMCTBA OCEBOM CHMMETPHUHU.
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

IMapayienbHbie npsiMble. CyMMa yrji0B MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSAMBIX, HCTOPUYECKUE CBENECHUA O mocryiare EBkinuaa u
0 ponu JloOGaueBCKOTO B OTKPHITMM HEEBKJIMAOBOM reomerpun. CBoiicTBa U
NPU3HAKKA NapajulebHbIX NpsMbIX. CymMMa yIJioB TpeyroiabHUKa. BHENIHUE yriibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYTI'OJIBHUKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyro/abHbIe TPEYroJabHUKH

[Ipu3Haku paBeHCTBa MPAMOYTOJBHBIX TPEYroOJIbHUKOB. llepneHaukynsap u
HakJIOHHasi. CBOMCTBO MEAUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsAaMoyroybHbIi TPEYroJbHUK € yIiIoM B 30°.

OKpY:KHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYKHOCTHM M Kpyra: LIEHTP,
pagnyc, 1uaMeTp, XOpaa, UX CBOMCTBA. B3auMHOE pacrioiokKEeHUE OKPYKHOCTU U
npssMoi. KacarenpHas m cexkymas K OKpYyKHOCTH. OKpy»KHOCTb, BIMCAaHHAas B
yroil. [Ipocreiimme nocTpoeHus: ¢ MOMOIIBIO UPKYJIIA U JINHEWKHU.

I'eomeTpuyeckmne mecTta To4eK

[TonsTHEe O reoOMETPUYECKOM MeCTe TOYEK. IIpuMepsl reOMETPpUYECKUX MECT
TOYEK HA MJIOCKOCTH. bUCCEKTpuUca yriia U CEpeANHHBIN NEPIIEHINUKYJIISP K OTPE3KY
KAK TE€OMETPUYECKHE MecTa TodeK. OmnucaHHas OKPYKHOCTb TPEYIOJbHHKA, €€
LEeHTp. MeToa reoMeTprYeCcKUX MECT TOUEK ITPU PEILIEHUU T€OMETPUIECKUX 3a/1a4.

IocTpoenus ¢ MOMOIUBLIO UPKYJIA U JHHEHKH

Ucropuueckue cegeHusi. OOOCHOBaHMS MPOCTEHIIMX MOCTPOEHUM, ITarbl
3a7]a4y Ha IIOCTPOCHUS, pEIICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 KUIACC

YeTbIpéXyroJbHUKH

[Tapannenorpamm, €ro mnpu3HaKd U CBOWCTBa. [IpAMOyroiabHUK, pPOMO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpameuusa. PaBHoOenpenHas tpareuus, €€
cBoricTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHss JUHUS TPAICIUK.

CpenHsis nuHUA TpeyrojibHUKAa. MeTo yABOEHHs MEOUaHbl TPEYTOJIbHUKA.
Teopema 0 nepeceyeHun MeMaH TPEyTrOJIbHUKA.

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

[{eHTpalIbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxo0Oue

[TogoOue TtpeyroapHukoB, KodhdumumeHnT moxodus. I[lpusnaku momoOus
TPEYroJbHUKOB. [IprMeHeHHue 1Oom00MS TpPH PEIICHUH TECOMETPUUYECKUX U
PAaKTUYECKUX 3a/1a4.

ILiomans

[Tonsitne o mromanu. CBoOMCTBa TUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreitmue GhopMyabl s TIIONIAA TPEYTOJIbHUKA, TapaieiorpaMma, poMmoa u
Tpanernuu. [nomanu nogoOHeIX puryp. OTHOIIEHHE IUIOIIA/IeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu penieHun
MPaKTUYECKUX 3a/1au.

DJIeMeHTbI TPUTOHOMETPHUH

CuHyC, KOCHHYC, TAaHI€HC M KOTAHT€HC OCTPOro yIja MpsSMOYTOJBbHOTO
TpeyrojibHuka. Tpuronomerpuueckue QyHkuuum yrinoB B 30°, 45° u  60°
[IponopunoHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Y1riabl 4 4eTBIPEXYT01bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrincanHble ¥ LEHTpalbHBIE YIJIbI, YIOJI MEXKJY KacaTeabHOW U XOPAOM.
Yrael Mexay XopJaMH U CEKyIIMMH. BHHMcaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYroJbHUKA U YeThIPEXYroibHUKH. CBOHCTBA M TPU3HAKU BIMCAHHOIO
YEeThIPEXYTOJIbHUKA. B3anMHOE pacronoxxkeHue naByX OKpyxkHocTten. Kacanwme
OKpy»kHOcTel. O0I1I1e KacaTeabHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHMKOB

Cunyc, kocunyc, TtaHreic yriaoB or 0° mo 180°  OcHoBHOE
TpUTOHOMETpHUUeckoe  ToxnaectBo.  Dopmynsl  mnpuBeneHus.  PemeHue
TpEyroabHUKOB. TeopemMa KOCHMHYCOB W Teopema CHUHYCOB. PeleHue
MPAKTHYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemienue 3aau reoMeTpUUECKON ONITHUKH.

Tpuronomerpuueckue dbopmynbl s IUIOHMIAAM  TPEYTOJbHUKA,
napamienorpamma, pombOa, tpanenuu. dopmyna ['epona. Popmyna muiomanu
BBIITYKJIOI'O YEThIPEXYTOJIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopael U MOJO0OHBIE TPEYroJbHUKU B  OKpYXKHOCTU. Teopema o
IPOU3BEICHUU OTPE3KOB XOpJ, TEOPEMBbI O IMPOU3BEIECHUHU OTPE3KOB CEKYIIHX,
TeopemMa O KBajpaTe KacareibHOW. [IpruMeHeHne mpu pelieHu reoMeTPUYECKUX
3anad. Teopemsbl UeBbl 1 Menenast. [londarue o romoreTuu.

MeTtoa KOOpaAMHAT

VYpaBHeHuEe NpSAMOW Ha IJIOCKOCTH. YTJI0BOM KOA((UIMEHT W CBOOOAHBIN
YjieH, UX TreoMeTpudeckuil cmbicia. [lapaniaenbHOCTh W NEPHNEHIUKYJISIPHOCTD
PSIMBIX (Yepe3 yriioBoi KodhHUIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxkaeHue IepeceyeHuii OKPYKHOCTEM U
NpsIMBIX B KOoopJuHatax. Ddopmysia pacCTOSHUS OT TOYKH J10 mpsimoit. [lmomans
napajjiesiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpumeHeHnue MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4ax.

BexTopsl

Bektopel Ha miockocTu. CrokeHHE W BBIYUTAHHE BEKTOPOB — TMpaBUia
TPEYTOJBHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CIIO)KEHHE W BBHIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YHUCIO B
KoopauHatax. [I[puMeHeHre BEeKTOpoB B (PU3KKE, IIEHTP Macc.

[Tonatue o OGasuce (Ha TUIOCKOCTH). Pa3znokeHuss BEKTOpPOB Mo 0a3ucy.
CkansipHoe TpPOU3BEACHUE BEKTOPOB, T€OMETPUUECKUA CMBICI U BBIPAKECHUE B
JNEKapTOBBIX KOOpJAWHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS.
CkansipHoe mpou3BeJeHUE U MpoeuupoBaHue. [IprMeHeHHEe CKaJlsIpHOIO



IIPOM3BENCHUSA BEKTOPOB U1 HAxXOXIEHMs [JUIMH W yriaoB. Pemienue
FeOMETPUYECKUX 3a/]1a4 C IIOMOILBIO CKASIPHOTO IPOU3BEICHUS.

JJINHA OKPYKHOCTH U IJIOLIAb KPyra

[IpaBunbHBIE MHOTOYroJIbHUKHM. [[nuHa okpyxHOcTH. ['pamycHas wu
panuaHHas Mepa yIya, BBIYMCICHHME IUIMH AYr OKpy:kHocTted. [lmomanes xpyra,
CeKTopa, cerMenTa. Mctopuueckue cBeieHUsI 00 M3MEPEHHUH ITTUHBI OKPY>KHOCTU U
IJIOIIA/IA KPYyTa.

JIBMKeHM S MJIOCKOCTH

LentpanpHas cummetpus. LlenTpanbHo-cummeTpuunbie urypsl. [ToBopoT.
OceBas cummetpus. PuUrypel, CHMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[Tonsitue nBwxeHuss U ero cpoiictBa. PaBenctBo Quryp. IlposiBienus
CUMMETPUM B TPUPOJE, KUBOIHUCH, CKYJIBOType, apxurekrype. Kommosunum
NBIKEHUH (TpocTeiiine npumepsl). [I[puMeHeHne B reoMeTpuyecKkux 3agadax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTATBI  OCBOCHHUS IPOTPaMMbl [0 MAaTEMaTHUKE
XapaKkTEepU3yrTCs B 4ACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

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

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAU3aluU €ro
npaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) TpPyA0OBOr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTEH HAYYHOIO MMO3HAHMS:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJIbTYPOHW KaK CPEICTBOM
MIO3HAHUS MUpPA, OBJIAJCHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usmyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1arOMOyYHUs:



TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HMHTEpPECax CBOETO
30pOBbs, BEACHHS  37A0pOBOro  oOpa3a JKM3HHU  (3J0pOBOE  IHTAHHUE,
COQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPehIECKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOIr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJaCTH COXPaHHOCTH OKpY>KAlOIIell cpeapl, IJIAaHUPOBAHUS MOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUM I OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IyTel UX peleHus;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHAM COLMAJBHOW U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y APYIHX JIojed, NpuoOpeTarb B COBMECTHOW AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UJIEH,
HNOHSTHS, TUIOTE3bl 00 00OBEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBO€ Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUl0, BOCHPUHHUMATb
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble pPElICHUs U JACUCTBUSA, (POPMYIHUPOBATH M OICHUBATh PHUCKU U
HOCIeACTBUSL, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJ/IbTATbBI

B pesynbrare ocBOGHHS NPOrpaMMbI MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01iero oopa3zoBanus y oOyyaroiierocst 0yayT copMrpoBaHbl MeTanmpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEUCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jijornvyeckue aeicTBUA:

BBISBISAITH U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUAMH, (POPMYIUPOBATH
OmpeieNICHHs] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHbBIA MPU3HAK KiIacCU(UKAIIUHU,
OCHOBAHUS JIJIs1 00OOIICHHS U CPAaBHECHHS, 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, HAOMIOJACHUSX U YTBEPXKICHUSIX, MpeasiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYU;

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

pazouparh 0Ka3aTelIbCTBA MAaTeMaTUUYECKUX YTBEPXKIEHUM (MpsMble U OT
OPOTUBHOI0), MPOBOJAUTH CAaMOCTOSITEIBHO JOKAa3aTelIbCTBA MaTeMaTUYECKHUX
(dakToOB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW HHIYKIIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyKJIeHus;

BbIOMpATh Ccrnocod pemeHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIIEHUsA, BHIOMpAaTh HauOoJiee MOAXOASAIHMA ¢ y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).
ba3zoBble ucciaeaoBare/bCcKue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOiIeMy,
CaMOCTOATENIbHO YCTAHABIMBATh HCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIHUI0, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY AKCIIEPUMEHT,
UCCJIEIOBAHUE 1O YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTro OOBEKTa,
3aBUCUMOCTEH 00OBEKTOB MEXIY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSIX.

Pabora c nndopmanueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH MHGOpPMAIMK, JaHHBIX,
HEOOXOIUMBIX JJISI pEIICHUS 3a]1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh MW HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3IUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHOOPMAIMM M WLIIOCTPUPOBATH
peliaeMble 3a1a4l CXeMaMu, JuarpaMmmMaMu, UHOU rpaduKkoil ¥ MX KOMOUHALIUSIMU;

OIICHUBATh HAJEXKHOCTh MH(POPMAIUU MO KPUTEPUSIM, MPEIOKECHHBIM HIH
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



BOCIPUHUMATh U (HOPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesnsMU  OOLIEHMs], SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHUS B
YCTHBIX U NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUs 3aJauH,
KOMMEHTHPOBATh MOJTYYCHHBIN PE3yIbTaT;

B X0/1€ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYX/IaeMOIl TEMBI,
npoOsieMbl, peuiaeMol 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIICHHs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXACHUSMU APYTUX YYACTHHUKOB
auanora, oOHapy>KUBaTh Pa3iM4Me€ U CXOJCTBO MO3ULHUN, B KOPPEKTHOWU (opme
(dopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,;

IOPEICTAaBISITh Pe3yIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTa, UCCIIEOBAHMUS,
IPOEKTa, CaMOCTOSTENbHO BbIOMpPATh (opmar BBICTYIUIEHHS C Y4ETOM 3ajad
IPEe3eHTAlMU U OCOOEHHOCTEHN ay IuTOpUU;

NOHMMATh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMAaHAHOW M WHIUBUAYaIbHOU
paboThl TpU peuIeHHH Y4eOHBIX MaTeMaTHYeCKHX 3a/]ad, NPUHUMATh IElb
COBMECTHOH JESATEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allii0 COBMECTHOH paloThl,
pacnpenenartb BUAbl paboT, JAOroBapUBaThCs, 00CYXIaTh NPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTsl (00CYKaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMb» M UHBIE); BBIIOJHATH CBOIO 4YacTb palbOTHl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYrMMH WIEHAaMHU KOMAaH[bl, OLIEHUBATh
KauecTBO pe3yJbTaTa M KauyecTBO CBOEr0 BKJIaJa B OOWMH pe3yJbTaT 10
KpUTEpUsIM, CHOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI ISl PEIICHHS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPHEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX NPUHATHS pelIeHU (MHIUBUIYaJIbHOE,
TPYIIIOBOE);

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, aTOPUTM pEeHIeHUs 3ajaud (W ero
4acTh), BBIOMpaThb CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH BapHaHThI
perieHuit ¢ yaéTom HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, S)MOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yJibTara
pelIeHnsl MaTeEMaTUYECKOM 3a1auk, CAMOMOTHUBALIUU U PEPIIEKCUU;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIIEHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJECHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSACHATh IPUYMUHBI JOCTUKEHHS WIM HELOCTH)KEHUS 1I€TIU, HAaXOAUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh 3MOLMU TPH H3yUYCHUH MaTEMaTHUYEeCKHX OOBEKTOB U (PAKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLEHKY PELICHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDBI

K koH1y 00yueHus B 7 Kiaacce 00y4aromuics MOJIy4YUT CIEeIyIOIINE IPEAMETHbIE
pe3yJIbTaTHhI:

Pacno3naBaTh W3y4y€HHbIE TE€OMETPUYECKHME (DUIYypbl, ONpPENENsATh HX
B3aMMHOE pacCIOJOKEHUE, H300paxaTb TreoMeTpHueckue GUrypbl, BBIOJIHATH
YEpTeXKU IO YCJIOBUIO 3anaud. M3MepsATb JMHEHHBIE U YIJIOBBIC BEIUYUHBI.
Pemrars 3a1aum Ha BBIYMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe MPUKUAKY U OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IPEIMETOB B
peallbHOM KHU3HHU, pa3MEpoOB MPUPOIHBIX O0BEKTOB. PasnmuuyaTh pasmepbl 3THX
O0OBEKTOB MO HOPSAAKY BETUUUHBI.

CTpouTh 4epTERKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd TMpU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BAThH
IPU3HAKHU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOIBHUKOB MIPU PEILICHUH 3a/1a4.

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

ITonp30BaTbCAd MpU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMAaHbl, MPOBECAEHHOM K  TUIOTEHY3€  IPAMOYIOJIBHOIO
TPEYTOJBHUKA, B PELICHUN F€OMETPUUYECKUX 3aa4.

OmnpenensTe NapajieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yer
¢ HUMHM ceKymas. OnpenensaTs MapamuieIbHOCTh NMPSMBIX C IOMOLIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU A0 TOUEK APYTOU MPSIMOM.

Pewate 3a1aun Ha Ki1eT4aTon Oymare.

[IpoBOINTH BBIYMCIECHHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHBIE 3HAYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB ¥ MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX IIpU
NIEPECEYEHNH JBYX IMApAJUIENBbHBIX MpPSAMBIX CEKylled. Pemare npakThueckue
3a/1a4M HA HAXOXKJEHUE YIJIOB.

Bnaners monsituem reomerpudeckoro mecra touek (I'MT). Omnpenendarsb
OHUCCEKTPUCY yIJla U CEPEIUHHBINA MEPHEHIUKYIISIP K OTPE3KY KaK T€OMETpUUYECKUE
mecTa To4ek. [Tonp30Barbes noHsTHEM TeomeTpuyeckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE FEOMETPUYECKUX YTBEPKICHUM U IIPU PELLICHUH 3a/1a4.



@opMyIMpOBaTh ONpPENECICHUS OKPYKHOCTU M Kpyra, XOpIAbl U JUaMeTpa
OKpY’>KHOCTH, YBEPEHHO BJIAJECTh UX CBOUCTBAMHU. Y METh JOKA3bIBaTh U IIPUMEHATH
3TU CBOMCTBA IIpU PELLICHUU 3a1ay.

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

Brnaners nmoHsATHEM KacaTeNbHOM K OKPY’KHOCTH, MOJIB30BATHCS TEOPEMOM O
NEPIEHINKYJIIPHOCTH KACATENbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JloKa3pIBaTh paBEHCTBO OTPE3KOB KACATEJIBHBIX K OKPY’KHOCTH, IIPOBEAEHHBIX U3
OJIHOM TOYKHM, U IPUMEHSATH OTO B PEUICHUN F€OMETPUYECCKUX 3a4au.

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

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOCHUS C MOMOILIBIO UPKYISA U
JIMHENKHU.

K xonmy oOyuenus B 8 KJjacce O0Oy4aromuics TMOMYYUT CIEAYIOIIHE
IpeIMEeTHbIE PE3YyJIbTaThI:

Pacnio3HaBaTe OCHOBHBIE BHUABI YETHIPEXYTOJIBHUKOB, WX O3JEMEHTHI,
MIOJTb30BaThCSl MX CBOMCTBAMH TPH PEIICHUU T€OMETPUYECKHX 3ajad. Pa3nnuath
NpU3HAKK M CBOMCTBA MapajuienorpamMmma, pom0a u mpsMOYyrojJbHUKA, T0Ka3bIBATh
UX U YBEPEHHO MPUMEHSTH MPU PEUICHUH FT€OMETPHUUECKHX 3a7ad.

Hcnonb30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B peIIeHUH 3a/1a.

Brnagetrp moHsATHEM cpelHEN TUHUH TPEyTrOJbHUKA W TPareluud, MPUMEHSThH
UX CBOWMCTBAa MpU pEHICHHH TEeOMETPUYECKHX 3amad. Mcrmomb30BaTh Teopemy
daneca u TeopeMy 0 IPOMOPIUOHATBHBIX OTPE3KaxX, MPUMEHSATh UX I PEIICHUS
NPaKTHYECKUX 3a/au.

Pacno3HaBaTe IEHTpabHO-CUMMETPUYHBIE (UIYphl W HCIOJIB30BaTh HX
CBOICTBa MPH PEIICHUH 3a/1a4.

Brnagerp mousTHsSMEH TOM00MS TPEYTOJBHUKOB, KOd(PQUIMEHTa MOA00HS,
COOTBETCTBEHHBIX 3JIEMEHTOB MTOJI00HBIX TPEYTOJbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3oBaHuu MoAoOHus U 0 MonoOHBIX ¢urypax. [lomp3oBarbes mpuU3HAKaAMU
no00usl TPEyroJIbHUKOB TPU PEIICHHH TeOMETPpUYECKUX 3anad. J(okaspiBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPLIUOHAIIBHOCTH B MPSMOYTOJIBHBIX TPEYTOIbHUKAX.
[IpumensTh MOA00HE B MPAKTUUECKUX 33]adax.

BoiBoauTh ©  ucnosb30BaTh  mpocredmme  (GopMmyibl IS IUIOLIAAM
TPEyroJibHUKA, MMapajuieiorpaMma, poM0a U Tparneuud. BeraucisaTs (pa3indHbIMU
cnoco0aMu) TMJIOIIAAb TPEYroOJAbHUKA U IUJIOMIAJM MHOTOYTOJBHBIX (UTYp
(moNB3ysCh, TAE€ HEOOXOAMMO, KaJIbKYJISTOPOM). 3HATh OTHOIICHHUE IUIOMIAeH



NOJOOHBIX (PUTYyp U NMPUMEHATh NpPHU peuieHuH 3anad. [IpuMeHsTh MoayyeHHbIe
YMEHHs B IPAKTUYECKUX 3a1a4ax.

[Tonb3oBaThcst Teopemoir [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
npakTH4ecKux 3agad. CTpOUTh MaTEMAaTHYECKYI0 MOJENb B IPAKTUYECKHUX
3a7a4yax, CaMOCTOSTEIBHO €1aTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnaners mnoHATHEM BIMCAaHHOIO M LEHTPAJIBHOIO YIia, yIjla MEXIy
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIIMCAHHOM OKPYXXHOCTHU TPEYIOJIbHHUKA U
YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a]ay.

[IprMeHATh MONMYy4YEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOZIEJIH VIS 3a/1a4 PEAIbHOW KU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM NoJ00Us W TPUTOHOMETpUU (IOJB3YSACh, TJAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHI1ly 00yueHus B 9 kiaacce 00ydaromuiics MOJIy4uT CIeIyIOINe PeAMETHbIE
pe3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIMHM OCTPBIX YIJOB, YMETh HaXOIUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEeLIeHuE
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JJIHHBI
Y YTJIbI JUTSl HETAOJUYHBIX 3HAYCHU M.

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM JUI HAxXO0XKJIECHUS COOTHOUIEHWH MEXIYy TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IMPUMEHATH UX U1
HAXOXCHUSI PA3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IPU PEUIEHUH TEeOMETPUYECKUX 3a1ad. [IpuMeHSATh MOJydYeHHBIE 3HAHUS MpU
pPELIEHNH NMPAKTUYECKUX 3aa4.

[IprMeHATH TPUTOHOMETPHIO B 3a1a4aX HA HAXOKICHUE IUIOIIAIN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (OpMyIamMHu JUIsl TUIONIATU TPEYTOJIbHUKA,
napajjienorpaMmma, pom0a, Tpamneiuu, BEBIBOAUTh U TPUMEHATh (popmyiy ['epona u
(dbopMyy U1 TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmerp mpencraBiieHHME O TOMOTETHH, IIPUMEHATH B IPAKTHYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu pelieHuu 3ajad.

Hcnonp30BaTh TEOpeMBbl O BIIMCAHHBIX YIJax, yIVIAX MEXIY XOpAaMHu
(CeKyIIMMHM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOH NP PEeLIEHUN T€OMETPUUYECKUX
3ama4d. JloKa3plBaTh W IPUMEHSATH TEOPEMBI O MPOU3BEICHHM OTPE3KOB XOpIH, O
IIPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

Brnagets moHsTHEM KOOpAMHAT HA IJIOCKOCTH, padoOTaTh C ypaBHEHUEM
OpsIMOMl Ha TMJIOCKOCTH. Braners MNOHATUSMU yYIIOBOro Kod(p(UIMEHTa U
CBOOOJHOTO YJI€HA, MOHUMATh WX T'E€OMETPUYECKHA CMBICI U CBS3b YIJIOBOTO



kodddumrieHTa ¢ Bo3pacTaHHEM M YObIBAHHEM JIMHEHHOW (QYHKIUU. YMETh
pemarh METOJOM KOOpAMHAT 3aJadyd, CBS3aHHBIE C TapauIeTbHOCTHIO W
NEPICHANKYJIIPHOCTBIO TPSAMBIX, MEPECEUYCHUEM TMPSAMBIX, HAXOXICHUEM TOYCK
epeCceYCHHS.

BriBoguTe ¥ BIaAeTh ypaBHEHHEM OKPYKHOCTH. McCmonb30BaTh METON
KOOpPAWHAT ISl HaXOXKJIEHHUS IEpPeCeUeHUN OKPYXKHOCTEH W TpsAMbIX. Bramers
dbopMyIaMu PacCTOSHHUS OT TOYKH JO MPSMOH, IUIOMIAAM TapajuieiorpaMMa B
KOOpJIMHATAX, WUMETh MOHATHE 00 OPUEHTHUPOBAHHOW TuTOMaan. Ilob30BaThCS
METOJIOM KOOPJAWHAT Ha IUIOCKOCTH, TMPUMEHSTh €ro TMPH  PEIICHUU
FCOMETPUYECKUX U TPAKTUYECKUX 3amad. [IpUMEHSTh METOJl KOOpJIMWHAT B
NIPAKTHKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4uax.

Brnagets moHsATHEM BEKTOpa. YMETh CKJIQAbIBaTh M BBIYUTATH BEKTOPHI,
YMHOXXaTh Ha YHWCJIO, BIAJETh MPaBUIAMH TPEYTOJbHUKA W TMapajuiesiorpaMMma.
Brnanets mpakTHYeCKUMH WHTEPIPETAIMSIMU BEKTOPOB. YBEPEHHO MOJIB30BATHCS
KOOpJIMHATaMU BEKTOpa. BraneTs CJl0XKeHWEeM U BBIYUTAHHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCIIO B KOOPAMHATAX.

Nmets npencraBiieHre o 0asuce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI 11O
0asucy. PackmampiBaTh BEKTOPHI CHJI C TOMOIIBIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUH. [IpumeHsT, ToNydeHHBbIE 3HAHUS B
NPOCTEHINX PU3NIECKUX 3a1adax.

Bragets TOHATHEM CKaJsIpPHOTO IPOU3BEICHHUS BEKTOPOB, MOHUMATh €TO
TCOMETPUYECKUA CMBICTI W YBEPEHHO TIOJIb30BAaThCSA €ro BBIPAKCHHUEM B
JIEKapTOBBIX KOOpAWHATaX. 3HATh TUCTPHUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBs3b C MpoenrpoBanueM. [I[puMeHATh CKalsipHOE MPOU3BECHNE BEKTOPOB
JUT HaXOXKJEHUS JUIMH W YIJIOB. PemaTh reoMeTpruecKkrue 3aJadd C IOMOIIbIO
CKaJIIPHOTO TIpom3BeeHus. VCImonp30BaTh CKaIsIPHOE MPOU3BEICHUE BEKTOPOB B
anreOpanyeckux U GU3NYECKUX 3a7adax.

Bragets MOHATHSIMU MPaBHIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M PaJMAaHHOW MEPBI YIJia, BEIYUCIATH TUIOMIAAb Kpyra U
ero vacreid. [lonumars cmbicn yucina w. [IpuMeHSITh TOMydeHHBIE YMEHHUS NPHU
pEIICHIN TPAKTUYECKUX 3a7a4. 3HATh HMCTOPUYECKHE CBEACHHUS 00 WM3MEPCHHH
JUTHHBI OKPY>KHOCTH | TUTIOIIAIA KpyTa.

Nmets mpencraBieHne o MpeoOpa3oBaHUM TIIIOCKOCTH, O JIBIDKCHHSIX.
Haxomuth ocH, UEHTpHl CUMMETpud (UTyp, IEHTPHI TIOBOPOTA, HAXOIWTH
KOMITO3HUIIMKM TMPOCTEHIMX TpeoOpa3oBanuid. [IpUMeHATh NBYKCHHS IUIOCKOCTH
IIPY PEIICHUU TEOMETPUIECKUX 3a1ad.

[IpuMeHATh MONy4YeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MATEMaTHYECKUE
MOJIEINU JIJIS 3a/1a4 PeabHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS



C TPUMEHEHUEM TO0J00MS U TPUTOHOMETPUYECKUX (YHKIMKA (MONB3YySCh, Tl
HE0OXO0IUMO, KATBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
NMPOrpaMMbl padoThI padoTbI
pecypchl
Hauana reomerpun.
[Ipocreitmue
F€OMETPUYECKHUE
1 (GUTYpBI M KX CBOWCTBA 28 1 bubmorexa HOK
P ) https://m.edsoo.ru/78¢146¢4
H3mepenne
F€OMETPUUYECKHUX
BEIIMYUH
bu6mmoreka [JOK
2 TpeyronpHUKH 19 1
pPey https://m.edsoo.ru/78c146c4
[TapannensHOCT.
3 Cymma yrIioB 15 1 bubmorera [TOK
y Y https://m.edsoo.ru/78c146c4
MHOT'OYTOJIbHUKA
4 [IpssMoyTonbHBIC 7 bubnuorexa [JOK
TPEYTOJNbHUKU https://m.edsoo.ru/78c146c4
5 I'eomerpuueckue 5 ] bu6numorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpy’KHOCTb.
I'eomeTpuueckue mecra
bubmuoreka [JOK
6 touek. [locTpoenus ¢ 18 1

MMOMOULIBIO UPKYJIS U
JIMHENKHA

https://m.edsoo.ru/78c146¢c4
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[ToBTOpEHME,
00006mIeHMeE, 10 bu6mmoreka [IOK
cCHUCTEMaTHu3alusg https://m.edsoo.ru/78c146c4
3HAaHUHI

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



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

8 KVIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Koutponsusie | TIpakTHueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
N bubmmoreka [JOK
! HeTspexyrombHuKH 22 ! https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 Monobue 16 ! https://m.edsoo.ru/a5cb98eb
but6mmoreka [{OK
3 Hnomaze 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u 18 1 bubmuoreka [JOK
Hayajia TPUrOHOMETPUHU https://m.edsoo.ru/a5cb98eb
Vsl u Eub 10K
nonaoTexa
5 ¢ 20 1
HCTHIPEXYTOTLHHKH, https://m.edsoo.ru/a5cb98eb
CBSI3aHHBIE C OKPYKHOCTBIO
6 [ToBTOpenue, 06001ICHNE, 10 1 bu6nuoreka [JOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOT'PAMME
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9 KJIACC

Kouan4yecTBo yacos D1eKTPOHHbIE
HaumeHnoBanue
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NPOrpamMmbl padoThI padoThI
pecypcbl

! Pemrenue ” | bubnunoreka [IOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/dddde230

) [TonoGue 12 | bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/dddde230

but6mmoreka [IOK

3 M 10 1

CTOA ROOpAHHAT https://m.edsoo.ru/dddde230
bu6mmoreka [JOK

4 Bexropst 20 ! https://m.edsoo.ru/dddde230

5 JnrHa OKpYyXHOCTH U 16 1 bu6nuorexa IIOK
IIomaab Kpyra https://m.edsoo.ru/dddde230

bu6mmoreka [IOK

6 JABHDKEHHS ITOCKOCTH 10 https://m.edsoo.ru/dddde230
[ToBTOpEHME,

7 00001mIeHME, 12 1 but6mmoreka [JOK
CHUCTEMAaTHU3alus https://m.edsoo.ru/dddde230
3HAaHUU

OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME



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

7 KJIACC
KosmuecTBo yacos
] T KTPOHHbIE N BbI
N Tema ypoka Kontpoasubie | IlpakTuuyeckue Jlara JareKTpo ¢ uupposrIe
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE PeCypChl
padoThI padoTsbI

| Hcropust BO3HUKHOBEHUS | bu6mmoreka [IOK
W Pa3BUTHUS TEOMETPUN https://m.edsoo.ru/925af86b
HauanbsHble nousTus

2 reomeTpuu. Touka 1 bubmorexa HOK

pHHt ’ https://m.eds00.ru/659¢4331
npsimMasi, OTpe30K, JIyd
HavanbHble noHsATus
3 reometrpuu. Touka 1 bubmorexa [OK
Pyt ’ https://m.edsoo.ru/20bae12a
npsimMasi, OTpe30K, JIyd
ITousitne 06 akcuoMe,

4 TeopeMe, I0Ka3aTeIbCTBE, 1 bu6mmoreka [IOK
ONnpeesICHUH, CBOMCTRBE, https://m.edsoo.ru/3d223477
MpU3HAKe
BzaumHoe pacrnionoxxenue
TOYEK Ha MPSIMOM.

5 N3mepenue namHbl 1 brbmmorexa LOK

P g https://m.eds00.ru/92b776f1
OTpE3Ka, PACCTOSIHHE
MEXIYy TOUKaMu
BzaumHoe pacrnionoxxenue
TOYEK Ha IPSIMOM.
bu6mmorexa [IOK
6 N3mepenne 1jIMHbI 1

OTpPE3Ka, paCCTOSAHUC
MEKAY TOUKaMU

https://m.eds00.ru/9¢500788



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
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BzaumHoe pacrnionoxenue
TOYEK Ha MPSIMOM.

NEPIECHIUKYISPHBIC

7 W3mepenue 1nmHbl brbmmorexa [OK
P g https://m.edsoo.ru/7f06e8ce
OTpE3Ka, PACCTOSHHE
MEXIYy TOUKaMu
[ToaymmockocTs U yrou.
8 Bungs! yrios. M3mepenue brbmmorexa LOK
HBL YIJIOB. FISMEP https://m_eds00.ru/36862bf3
BEJINYUH YTJIOB
[ToaymIockocTs U yrou.
9 Bunage! yrinos. U3mepenue bubmmorexa [TOK
ety ' p https://m.edsoo.ru/21ce4ff2
BEJIMYMH YTJIOB
[TonynnockocTs u yron.
10 Bune! yrinos. U3mepenue bubmmorexa [TOK
ALY ' P https://m.edsoo.ru/ce214e34
BEJIMYMH YTJIOB
BeprukanbHble U CMEXKHbIE
1 yrisl. [TapamiensHbie u bubnuoreka LIOK
HEPHEHINKYIAPHBIE https://m.edsoo.ru/7399faea
npsiMble
BeprtukanbHbie 1 CMEKHBIE
12 yribl. [TapannenbHbie u bubmunoreka IIOK
HEPHEHINKYIAPHBIE https://m.edsoo.ru/5¢2c0dff
npsiMble
BeprukanbHbie 1 CMEKHBIE
13 yribl. [TapannensHbie u bubmuorexa [JOK
HEPIEHIUKYJISIPHBIE https://m.edsoo.ru/4a4bf678
npsiMbIe
BeptukanpHbie 1 CMEKHBIE
bu6mmoreka [IOK
14 yribl. [lapannensHeie u

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



https://m.edsoo.ru/7f06e8ce
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IpsiIMbIE

BeprukanbHble U CMEKHBIE
yrisl. [Tapannensusie u

bubmmoreka [JOK

15 MEPHEHINKYIIIPHBIE https://m.edsoo.ru/d04bb9c5
psiIMbIE
bubnuoreka [JOK
16 buccekrpuca yria https://m.edsoo.ru/da5e003c
bubnuoreka [JOK
17 buccekrpuca yria https://m.edsoo.ru/557998af
bubmuoreka [JOK
18 buccekrpuca yria https://m.edsoo.ru/5ea89182
19 Jlomanas. Bunipl 1oMaHbIX. bubmuoreka [JOK
JnvuHa nomaHou https://m.edsoo.ru/c84d7212
20 Jlomanasi. Buasl JIoMaHBIX. bubmuoreka [JOK
JlnmvHa nomaHoi https://m.edsoo.ru/91fe52bc
MHOroyroiabHUKH.
[TepumeTtp
71 MHOT'OYTOJIbHUKA. bubnunoreka IIOK
[ToHsATHE O BBIMYKIBIX U https://m.edsoo.ru/0aab8dfc
HEBBITYKJIbIX
MHOTOYTOJIbHUKaX
MHOTOYTOIBHUKH.
ITepumerp
) MHOI'OyTOJIbHUKA. bu6numoreka [IOK
[ToHsATHE O BBIMYKIBIX U https://m.edsoo.ru/27b15065
HEBBITTYKJIBIX
MHOTOYTOJbHUKaX
7 MHOroyrojasHUKH. bubmunoreka IIOK

ITepumerp

https://m.edsoo.ru/5cc7a352



https://m.edsoo.ru/d04bb9c5
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MHOI'OYroJIbHHKA.
ITonsarue o BBIITYKJIBIX U

HEBBIITYKJIbIX
MHOT'OYTOJIbHUKaX
MHOroyrojapHUKH.
[Iepumerp
24 MHOTOYTOJIbHHUKA. bubmuorexa [JOK
[ToHsTHE O BBIMYKJIBIX U https://m.edsoo.ru/6cac74dc
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroJgpHUKH.
[TepumeTtp
)5 MHOT'OYTOJIbHHUKA. bubmuotexa [JOK
[ToHsiTHE O BBITYKIIBIX U https://m.edsoo.ru/3e269ed8
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKaX
26 HNHCcTpyMeHTHI 11 bubmuorexa [JOK
M3MEPEHUM U MOCTPOCHUI https://m.edsoo.ru/333ecb98
27 WNHcTpyMeHTsI 11 bubmmoreka [IOK
M3MEPEHUN U MOCTPOCHHI https://m.edsoo.ru/26b0a806
bu6nuoreka [JOK
28 Konrposeras padora https://m.edsoo.ru/aalb7981
29 Menauana, 6uccekTpuca u bubnmnorexa [JOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/9ae97099
30 Menuana, OuccekTpuca u but6mmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroJbHUKOB bubmorexa HOK

https://m.edsoo.ru/8e04a02f



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
https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f

[IepBblit 1 BTOpOH

32 MIPU3HAKH PaBEHCTBA bubmuorexa OK
p p https://m.edsoo.ru/0f5d60af
TPEYroJIbHUKOB
IlepBrIii U BTOpOH
33 I II/:?;HaKI/I aB:HCTBa Bubmuorexa LIOK
p p https://m.edsoo.ru/a56c5a9b
TPEYTrOJIbHUKOB
IIepBblit 1 BTOpOI
34 OpU3HAKHA PAaBEHCTBA bubmuorexa LIOK
P P https://m.edsoo.ru/34£8650e
TPEYTrOJIbHUKOB
IlepBoIii 1 BTOPOIA
35 IPU3HAKHA PABEHCTBA bubnnorexa LIOK
P P https://m.edsoo.ru/ffe06285
TPEYTrOJIbHUKOB
[TepBsIii 1 BTOpOIt
36 MIPU3HAKHA PAaBEHCTBA bubmuorexa IOK
p p https://m.edsoo.ru/79753cdf
TPEYTrOJIbHUKOB
PasHoOeapenHbIE
37 e FOJ‘II),I}II)I/IKI/I U ux Brbmorexa [IOK
P }: https://m.edsoo.ru/c59fdae9
CBOMCTBA
PaBHOOe1peHHbIE
38 TPEYTOJILHUKN U UX brbmorexa [IOK
P }v] https://m.edsoo.ru/7e10fb44
CBOMCTBA
PaBHOGEenpeHHBIE
39 TPEYTOJILHUKN U UX bubmmorexa LIOK
P }j https://m.edsoo.ru/1¢2¢c982
CBOMCTBA OUpS.//M.CAS0Q.I/ 1C.EC704
[Tpusnak
40 aBHOOEIPEHHOTO bubmmorexa LIOK
p AP https://m.edsoo.ru/480b3c40
TPEYroJIbHUKA
41 [Ipu3nak bubnnorexa HOK



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

PaBHOOEAPEHHOTO
TPEyTOJIbHUKA

https://m.edsoo.ru/bf564ab7

Tperuii npusHak

bubmmoreka [JOK

42 paBEHCTBA TPEYTOJILHUKOB https://m.eds00.1ru/b4229637

43 TpeTuii npusHaK bubnuorexa [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/7a899¢49

44 Tperuit npusHax bubmmoreka [IOK
paBeHCcTBa TPEYTrOJbHUKOB https://m.edsoo.ru/41c75e54
durypsl ¢ oceBoi

45 cummetpuei. [Tpumepst bubnmnoreka [JOK
CUMMETPHUU B https://m.edsoo.ru/83d5ffea
OKpYXaroIleM MUpe
Durypsl ¢ oceBon

46 cummetpueid. [Tpumepst bubnmnoreka [JOK
CUMMETPHUU B https://m.edsoo.ru/a48cf0cd
OKpYXaroIleM MUpe

bubmmoreka [JOK
47 Kowrponbras pabora https://m.edsoo.ru/6f0a%a78
bubnuoreka [JOK

48 HapanenbrocTs MpaMbIx https://m.edsoo.ru/a081482d

49 CBoiicTBa 1 NpU3HAKU bubnmnorexa [JOK
MAPAIUIENIBHBIX TIPSAMBIX https://m.edsoo.ru/2¢d69381

50 CBoiicTBa U pU3HAKU bubmuoteka [IOK
HapaJUIeIbHbIX IPAMBIX https://m.edsoo.ru/75899b52

51 CBoiicTBa M IPU3HAKH bubnmoreka [JOK
rnapajuiesIbHbIX MPSAMBIX https://m.edsoo.ru/e0fde699

5 CBoiicTBa 1 NpU3HAKU bubnmnoreka [JOK

napajjiCJIbHbIX MPAMBIX

https://m.edsoo.ru/74e8bd74
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53 CBoiicTBa M PU3HAKH bubnmoreka [JOK
rapajiesIbHbIX MPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa 1 npU3HAKU bubnmnoreka [JOK
MAPAIUIEIIBHBIX TIPSAMBIX https://m.edsoo.ru/5¢90¢339
55 Cymma yrIioB bubnuorexa [JOK
TpeyrojabHuKa https://m.edsoo.ru/d1dcaScd
56 CymMmmMma yriioB bubmmoreka [JOK
TpeyrojabHUKa https://m.edsoo.ru/7af6d9e6
57 Buemnue yribl bub6nuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/bc409f4f
58 Buemnue yribl bubnuotexa [JOK
TPEYroJabHUKa https://m.edsoo.ru/371cbel
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJBHUKA U CyMMa
59 BHEIIIHUX YTJIOB brbmmorexa LOK
Y https://m.edsoo.ru/a3dd667f
BBIITYKJIOTO
MHOTOyTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJIBHUKA U CyMMa
bu6mmorexa [IOK
60 BHEIIHUX YTJIOB
https://m.edsoo.ru/e638a510
BBIITYKJIOTO
MHOTOyTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJBHUKA U CyMMa
61 BHEIIIHUX YTJIOB brbmmorexa LOK
Y https://m.edsoo.ru/b75edele
BBIITYKJIOTO
MHOTOYTOJIbHUKA
62 KonTponbhas pabora bubnnorexa HOK



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

https://m.eds00.ru/40947485

[Ipu3Haku paBeHCTBA

bubmmoreka [IOK

63
MPAMOYTOJIBHBIX https://m.edsoo.ru/330d63 ff
TPEYTroJIbHUKOB
[Ipu3naku paBeHCcTBa
64 OPSIMOYTOJIBLHBIX Bubmiorexa IIOK
p M https://m.edsoo.ru/0el544dc
TPEYTOJIHHUKOB
65 [lepnienpukymsap u bu6mmoreka [IOK
HaKJIOHHAas https://m.edso0.ru/957310000000000
CBOHiCTBO MeIUaHbI
PSIMOYTOJIBHOTO
66 TPEYroJbHUKA bubmorexa TIOK
pey . N https://m.edsoo.ru/b34a450e
MIPOBEAEHHON K
TUTIOTEHY3€
CBOIiCcTBO MeIUaHbI
PSIMOYTOJIBHOTO
67 TpeyroJibHUKa bubmorexa TIOK
pey . N https://m.edsoo.ru/83fabf79
MPOBEAEHHON K
TUTIOTEHY3€
[IpsamoyronbHbII
68 TPEYTOJILHUK C yIiIoM B 30 bubnnorexa LIOK
pey y https://m.eds00.1u/52b57d0f
rpaaycoB
[IpssMOyTONIBHBIM
69 €yTOJBHUK C yIiIoM B 30 bubnmorera LOK
They y https://m.edsoo.ru/aec6d443
rpagaycoB
COOTHOIIIEHUS MEXKTY
bubnuoreka [JOK
70 CTOPOHAMH U YIJIaMU

TPEYroJbHUKA

https://m.edsoo.ru/95db4 117
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CooTHOIIEHUS MEXIY

71 CTOpPOHAaMH U yTJaMu bubmorexa HOK
p Y https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepasenctBo
7 TPEYTOJIbHUKA. Bubnuoreka [JOK
HepasenctBo 0 nuHe https://m.edsoo.ru/50fa9985
JIOMaHOU
HepasenctBo Mexny
7 NEPIEHIUKYIIPOM U bubmuoreka [IOK
HaKJIOHHOU. PaccrosHue https://m.edsoo.ru/7284cbde
OT TOYKH J0 NPSAMOU
bubnuoreka [JOK
74 K 0
OHTpOILHAZ pabota https://m.edsoo.ru/85f00be3
75 OKpy>KHOCTb, XOPJIbI U Bubnuoreka [IOK
JIMAMETPBI, UX CBOKMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOp/Ibl U bubnuorexa [JOK
JUaMeTpBl, UX CBOMCTBA https://m.edso0.ru/02406d49
BzaumHoe pacrnionoxxenue
77 OKPY>KHOCTH ¥ TIPSIMOM. bubnuorexa [JOK
KacarenbHas u cekymas K https://m.edso0.ru/00d222d9
OKPY’KHOCTH
BzaumHoe pacrnionoxxenue
73 OKPY>KHOCTH Y TIPSIMOM. bubmmoreka [JOK
KacarenbHas u cexyias K https://m.edso0.ru/4£8753bb
OKPY’KHOCTH
BzaumHoe pacrnionoxenue
79 OKPY>KHOCTH U TIPSIMOM. bubnmoreka [JOK

Kacarenbnas u cexymas x
OKPY’KHOCTH

https://m.edsoo.ru/a52f2800
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OKpyXHOCTh, BIUCAHHAS B

bubmuoreka [JOK

80
yroiu https://m.edsoo.ru/3767ac35
21 OKpyX HOCTb, BHUCAHHAS B bubnmnoreka [JOK
yrona https://m.edsoo.ru/f019e49b
[TonsTue o
F€OMETPUUECKOM MECTE
82 touek. [Ipumepsl bubmorexa HOK
- pHvEp https://m.eds00.nu/9bdd6b63
r€OMETPUUYECKUX MECT
TOYEK Ha TUIOCKOCTH
[Tonsitue o
F€OMETPUUECKOM MECTE
83 touek. [Ipumepsl bubmorera [TOK
P P https://m.edsoo.ru/621adf85
FEOMETPUUECKUX MECT
TOYEK Ha TUIOCKOCTH
24 OnucaHHast OKPY’KHOCTb bu6muoreka [IOK
TPEYTOJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
25 OrncanHasi OKPYXHOCTh bubnmoreka [JOK
TPEYTOJbHUKA, €€ LICHTP https://m.edsoo.1u/c96254¢9
Meroz reoMeTpru4eCcKuX
bu6nuoreka [JOK
86 MECT TOYEK MpU PELICHUN
https://m.edsoo.ru/5894¢e7a4
TEOMETPUUECKHX 3a/1a4
MeTto1 TeOMEeTPUYECKUX
87 MECT TOUYEK MPHU PEIICHUHN bubmorexa HOK
PP https://m.edsoo.ru/784342d1
FeOMETPUUYECKHX 3a/1a4
Meto reoMeTpuYecKux
bu6mmorexa [IOK
88 MECT TOUYEK MPU PEIICHUU
https://m.edsoo0.ru/05853a22
F€OMETPUUYECKHX 3a/1a4
89 Metoa reoMeTpruIecKux bubmuotexa [JOK



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

MECT TOYEK MPH PELICHUHN
reOMETPUYECKHX 3a1a4

https://m.eds00.ru/6903dff0

ObocHoBaHUs
IIPOCTEUIINX IIOCTPOCHUH,
JTallbl 337]a44 Ha

Bubnuoreka [JOK

%0 IIOCTPOCHUS, PELLICHUE https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LHUPKYJIEM U JIMHEHKOU
O6ocHoBaHus
IIPOCTEUIINX IIOCTPOECHUH,

91 JTaIbl 3a1a4y Ha bubmuoreka [JOK
MMOCTPOCHMsI, PELLIEHHUE https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha TOCTPOEHUE
LUPKYJIEM U JIMHENKOU

bu6mmoreka [IOK

92 Kontponpias pabora https://m.edsoo.ru/791dafc6
[ToBTOpEeHue n
00001tenne. Pemenne

93 3a71a4, WLTIOCTPUPYIOLTUX bubmorexa HOK

https://m.edsoo.ru/f0e38fa3
CBSI3U MEXIY pa3InYHbIMHU
TeMaMH Kypca
[ToBTOpEHME M
00001tenne. Pemenne
94 3a71a4, WLTIOCTPUPYIOLTUX bubmorexa HOK
https://m.edsoo.ru/38a31139
CBSI3U MEXIY pa3InYHbIMHU
TEMaMH Kypca
[ToBTOpEHME N
95 000011teHne. Pemenne bubmorexa LHOK

3ala4, HJUIFOCTPUPYIOIIHUX

https://m.edsoo.ru/7382bcc4
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CBSI3U MEXIY Pa3InIYHBIMHU
TeMaMu Kypca

IToBTOpEeHUE N
00001enue. Pemmenue

96 3a7a4, WUIFOCTPUPYIOIINX Bubmorexa HOK
At TPHpYIOt https://m.edsoo.ru/a4f457ea
CBSI3U MEXIY Pa3InIYHBIMHU
TEMaMH Kypca
IToBTOpeHnue n
00o00menne. Penrenne
97 3a7a4, WUIFOCTPUPYIOIINX Bubnnorexa HOK
A TPHpYIOT https://m.edsoo.ru/07e567¢l
CBSI3U MEXIY Pa3InIHBIMHU
TeMaMH Kypca
08 Hrorosas KOHTpoOJIbHAA bubmuoreka [IOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpEHME U
00o0Omenune. Penrenue
99 3a7a4, WIITIOCTPUPYIOIIUX Bubmorexa IOK
At pHpyrom https://m.edsoo.ru/8a4b94e4
CBSI3U MEXY Pa3InYHBIMU
TeMaMH Kypca
IToBTOpEHUE U
o0o0Ommenne. Penrenue
100 3a7a4, WIIIOCTPUPYIOLIUX Bubmmorexa LHOK
A pHpyIom https://m.eds00.ru/397d166b
CBSI3U MEXY Pa3IMYHBIMU
TeMaMH Kypca
IToBTOpEHUE U
o00o0Ommenne. Penrenue
bubnmoreka [JOK
101 3a/1a4, WUIIOCTPUPYIOLIUX

CBSI3U MEXY Pa3IMYHBIMHU
TeMaMH Kypca

https://m.edsoo.ru/c60d778a
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[ToBTOpEeHUE N
00o0menue. Pemenue

102 3a/1a4, WITIOCTPUPYIOIIUX
CBSI3M MEXKIY Pa3IMYHBIMU

TEMaMHU Kypca

bu6mmorexa [IOK
https://m.eds00.ru/97117836

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102



https://m.edsoo.ru/971f7836

8 KVIACC

KoauugecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Konrpoinbubie | IIpakTnyeckue Jlara unGponbyie
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcesl
| [Tapannenorpamm, ero | bu6nuorexa [IOK
MPU3HAKHU U CBOMCTBA https://m.edsoo.1u/8c2d0810
) [Tapamienorpamm, ero 1 bubnuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/0dbbebtb
3 [Tapamienorpamm, ero | bubnuorexa [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/tb521d1b
4 [Tapannenorpamm, ero | bubnuorexa [IOK
MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero 1 bubnmoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/4823807b
[TpsimoyToNbHUK, pOMO,
6 KBaJpaT, UX MPU3HAKU U 1 brbmmorexa [TOK
{[p ’ p https://m.edsoo.ru/8abc88a8
CBOICTBa
[IpssmoyroabpHUK, poMO,
7 KBaJpaT, UX NPU3HAKU U 1 bubmmorera [TOK
{[p ’ p https://m.edsoo.ru/d6a662c9
CBOICTBa
[IpsiMoyroapHUK, pOMO,
8 KBaJlpaT, UX MPU3HAKU U 1 bubmmorexa [TOK
Ivlp ’ P https://m.edsoo.ru/21884952
CBOICTBa
[IpsiMoyroapHUK, pOoMO,
bu6mmoreka [IOK
9 KBaJparT, UX NPU3HAKU U |

CBOWCTBA

https://m.edsoo.ru/a6373aa2
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bu6mmoreka [IOK

10 C
i e https://m.edsoo.ru/6e1bcbbb
11 Cpenussd JUHUS TPEYTOJIbHUKA bubmorera [TOK
pedl pey https://m.edsoo.ru/6b23a4c3
Tpaneuus. PaBaoGenpenHas
12 T pane HI/IH eé CBOfIC”f;)a u bubmorera [TOK
PatieiA, https://m.edsoo.ru/d61aa9d2
MPU3HAKU
Tpanenus. PaBaoGenpenuas
13 pane HI/ISI eé CBoﬁcipra Hu bubmorera [TOK
Tpamers, https://m.edsoo.ru/17{960ca
MIPU3HAKHU
14 IIpsMoyTonbHAas Tpanemus bubmorera [TOK
p y pairet https://m.edso0.ru/3375¢813
15 Cpenuss TuHus Tpanenun bubmorexa [TOK
el panel https://m.edsoo.ru/7963a7f5
bu6mmorexa [JOK
16 T D
copema Fajieca https://m.edsoo0.ru/342ea505
bub6mmoreka [JOK
1 T D
7 copema Foajieca https://m.edsoo.ru/a2402d2b
18 Teopema o bubnmoreka [IOK
HNPOIOPLHUOHATIBHBIX OTPE3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o bubnuorexa [JOK
MNPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8eccc056
bu6mmoreka [IOK
20
HenTp mace TpeyronbHuKa https://m.edsoo.ru/9cbcef96¢
21 LlenTpaabHO-CUMMETPUYHBIE bubmmoreka [JOK
burypst https://m.edsoo.ru/8578076a
) KonrtponbHast pabora o teme bubnuoreka [IOK

"YeTplpEXyroapbHUKN"

https://m.edsoo.ru/bed0f9f3
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3 [Tonobue TpeyroapHUKOB, bubnnorexa [JOK
Koa(purmeHT nomoous https://m.eds00.ru/19400684
24 [Tomo6ue TpeyroabsHUKOB, bubnmnoreka [JOK
KOX(PPUITUEHT MTOT00MS https://m.edsoo.ru/21ebb50b
)5 [Tpu3Haku momoous bubmuorexa [JOK
TPEyroJIbHUKOB https://m.edsoo.ru/bbf2c3a6
26 [Ipu3naku nonodus bubnnorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8db11ff7
7 [Tpuznaku nmoxoOust bu6nuoreka [IOK
TPEYToJIbHUKOB https://m.edsoo.ru/9ed11d5b
)3 [TpusHaku momooust bubmuorexa [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/152d2193
29 [Ipu3naku nonodus bubnnorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/23dc95f1
30 [Tpuznaku nogoOust bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8d1d9d16
31 [Tpumenenue noxo0Ous mpu bubnuorexa [JOK
pEUIEHUN NPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d97bf297
1 [Ipumenenue nonpodust npu bubmmorexa [IOK
pEIIEHNH TPAKTUYECKHX 3a]1a4 https://m.edsoo.ru/5b21c5aa
13 [Ipumenenue nogo6us npu bubnuoreka [IOK
pelLIeHUH IPaKTUYECKHUX 3a1a4 https://m.edsoo.ru/e0d80738
14 [Tpumenenue nonobus mpu bubnuorexa [JOK
pEUIEHUU NPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel 7d8
35 [Ipumenenue nonpodust npu bubmuoreka [IOK
pEIIEHNH TPAKTUYECKHX 3a]1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue nogo6us npu bubnuoreka [IOK

PCIICHUN NPAKTUYICCKUX 3ada4

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

37 npeoOpa3oBaHus MOJ00US U bubmorexa HOK
https://m.edsoo.ru/aaf7¢944
Mo00HBIX uryp
13 KonrponsHast pabora o Teme bu6numorexa [IOK
"ITogoOue" https://m.edso0.1u/89¢3236d
Ilonsarue mmomanu. CBoiicTBa
39 IIOIIAJEH TEOMETPUUYECKUX bubnmorera [IOK
https://m.edsoo.ru/7af5b92e
¢$uryp
IMougarue momanu. CBolcTBa
40 TJIOIIA/IeH TEOMETPUYECKUX bubmorexa LOK
https://m.edsoo.ru/37a176¢0
¢duryp
Ilonsarue momanu. CBoiicTBa
41 IJIOIIAAeH TEOMETPUUYECKHUX bubmorexa HOK
https://m.eds00.ru/6004265a
duryp
[pocteiimme hopmysl s
4 TJIOIIAU TPEYTOJIbHUKA, bu6nuoreka [JOK
napajuiejorpamma, pomoa u https://m.edsoo.ru/596ald0e
Tpanenuu
[pocreiimme hopmysl ams
43 TJIOIIAU TPEYTOJbHUKA, bu6nuoreka [JOK
napajuiejgorpamma, pomoa u https://m.edsoo.ru/f636delf
Tpanenuu
[Ipocreiimme hopmynsl s
44 IO TPEYTOJIbHUKA, bu6nuoreka [JOK
napaenorpaMma, pomoa u https://m.eds00.ru/9732274d
Tpanenuu
45 [Ipocreiimme hopmysl s bubnunoreka [IOK

rmjaonraau TpeyrojibHHuKa,

https://m.edsoo0.1ru/e6458963
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napajuiejorpamma, pomoa u
Tpamnenuu

[Ipocteiimme hopmMysl A
TUTOILAAN TPEYTOJIbHHKA,

bu6nuoreka [JOK

46 napajuiesiorpaMma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu
[Ipocteiimme hopmyIsl ams
47 IJIOIIAN TPEYTOJIbHUKA, bu6nuoreka [JOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/eb691e04
Tpaneuuu
[Ipocteiimme hopmysl A
43 IJIOLIAU TPEYTrOJIbHUKA, bubnuoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/8b93ctba
Tpaneuuu
[Tpocreiime popmysl A
49 IJIOLA U TPEYTrOJIbHUKA, bubnuoreka [IOK
napaujenorpaMma, pomoa u https://m.edsoo.ru/c35544d
Tpaneuuu
[Ipocreitmme GopmyIibl ais
50 IUIOIAU TPEYTOJbHUKA, bubnnoreka [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/a3f9beld
Tpaneuuu
bu6mmoreka [IOK
31 Tlnomaznn nonoGHLIX Guryp https://m.edsoo.ru/d8638f34
bu6mmoreka [JOK
52 Tlomaznn nonoGHeIx duryp https://m.edsoo0.ru/2383022¢
bubnmnoreka [JOK
>3 Tlnomazw nono0ubix puryp https://m.edsocl)_.[ru/See2a7d4
54 KonTponbHas pabota mo Teme bubmmnoreka [JOK
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"ITnomans"

https://m.edso0.ru/05f10573

bu6nuoreka [JOK

55 T I1
copema [ngaropa https://m.edsoo.ru/7f631127
IIpuMeHeHne Teopemsl
56 [Mudaropa npu pernieHnu bubmmorexa LIOK
pa lpn p https://m.edsoo.ru/4829510
MPAKTUYECKUX 3a7a4
[Ipumenenue Teopemsl
57 [Mudaropa npu perieHnu bubnmorexa LIOK
pa lph p https://m.edsoo.ru/a9fbd79b
MPAKTUYECKUX 3a7a4
[IpumeHeHue TeopeMbl
58 [Tudaropa npu pemeHun bubmorexa HOK
pa tpH p https://m.eds00.1ru/396250fc
MPaKTUYECKUX 3a/1a4
[IpumeHeHne Teopemsl
59 [Tudaropa npu pemennn bubmorexa HOK
pa HpH p https://m.edsoo.ru/ec94e892
MPaAKTUYECKUX 3a7a4
[IpuMeHenue Teopemsl
60 [Mudaropa npu penieHnn bubmmorexa LIOK
pa 1pn p https://m.edsoo.ru/cb69a011
MPAKTUYECKUX 3a7a4
ITponopuuoHaILHBIE OTPE3KHU
61 B E SIMI:)HFOJIBHOM P Bubmorexa ITOK
p M https://m.edsoo.ru/012ee582
TPEYTrOJIbHUKE
ITpomoprioHaIbLHBIE OTPE3KU
62 B Ir)l }IMI())HFOJ'IBHOM ’ bubmmorexa [IOK
p y https://m.edsoo.ru/al5549ea
TPEYTOJIbHUKE
IIponoprroHaJbHBIE OTPE3KU
63 B f{ HMI())HFOJ'IBHOM P bubmorexa LHOK
P y https://m.edsoo.ru/lecbc886
TPEYroJIbHUKE
64 [IponiopumoHanbHbIE OTPE3KU bubnuorexa [JOK
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B IIPSIMOYTOJIBHOM
TPEYTrOJIbHUKE

https://m.edsoo.ru/c0dc264b

[IponopumoHanbHbIE OTPE3KU

bu6nuoreka [JOK

65 B IIPSIMOYTOJIbHOM https://m.edsoo.ru/861dfd7f
TPEYroJIbHUKE
[IponopunonanbHbIE OTPE3KU

66 B EpSIMI();rom,HOM " bubnrorexa LIOK

https://m.edsoo.ru/c024ef14

TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC U

67 KOTAaHT€HC OCTPOro yria bubmuorexa [JOK
HIPSIMOYTOJIBHOIO https://m.edsoo.ru/132b4ef6
TPEYroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U

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

69 KOTaHI'€HC OCTPOTO yria bubnuorexa [JOK
NPSIMOYTOJIBHOTO https://m.edsoo.ru/b41c27f9
TPEYroJIbHUKA
TpHFOHOMeTpI/ItIeCKI/IOG ) BuGmiorexa LIOK

70 g)goHKHHH yra0s B 30°, 45" n https://m.edsoo.ru/f64cb9cb
Tpuronomerpuueckue

71 ¢ynkuum yrimos B 30°, 45° u bubmmorexa LIOK
60° https://m.eds00.1ru/6b294349

7 KonTtponbHas pabora o Teme bubnunoreka [IOK

"Teopema IIudaropa u Hayana

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

7 BriucanHsbie U LIEHTpaIbHBIE bubnmoreka [IOK
YIJIBL https://m.edsoo.ru/ae5f890d
74 BnucanHble U IEHTpaIbHBIE bubnuorexa [JOK
YTJIBL https://m.edsoo.ru/d0233fa0
75 Brnucannsie u ieHTpaIbHBIC bubmmoreka [JOK
YTJIbI https://m.edsoo.ru/ccaee9b0
76 BrniucanHbie U LIEHTpaIbHBIE bubnuoreka [IOK
YIJIBL https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacatelbHON 1 bu6mmorexa [IOK
XOp1ou https://m.edsoo.ru/775efa2f
3 VYron Mexay KacaTebHOU U bubnmoreka [JOK
XOpIou https://m.edsoo.ru/09166b3d
79 Yrael Mexay XopaaMu U bubnnorexa [JOK
CEKYILIMU https://m.edso0o.ru/022e729¢
20 Vsl Mexay XopJaaMu U bubnuorexa [JOK
CEeKYLIUMU https://m.edsoo.ru/84a32a80
81 BrmcaHnHbIe U OIIHCAaHHBIC bu6nuoreka [JOK
YETBIPEXYTOIbHUKYU https://m.edsoo.ru/734d8ad9
2 Brnucannabie U onMcaHHbIE bubmuotexka [JOK
YEeTBIPEXYTOJIBHUKU https://m.edsoo.ru/aabclad6
CBolicTBa M IPU3HAKH
bu6mmoreka [IOK
83 BIIMCAHHOTO
. https://m.edsoo.ru/fe14a853
YEeThIPEXYTOJIbHUKA
CBolicTBa U NpU3HAKU
’4 BIHCAHHONO bubnuorexa [JOK
. https://m.edsoo.ru/60435d9b
YEeTBIPEXYTOJIbHUKA
85 CBoiicTBa U NpU3HAKU bubnuorexa [JOK



https://m.edsoo.ru/ae5f890d
https://m.edsoo.ru/d0233fa0
https://m.edsoo.ru/ccaee9b0
https://m.edsoo.ru/1d3424f4
https://m.edsoo.ru/775efa2f
https://m.edsoo.ru/09166b3d
https://m.edsoo.ru/022e729c
https://m.edsoo.ru/84a32a80
https://m.edsoo.ru/734d8ad9
https://m.edsoo.ru/aa6c1ad6
https://m.edsoo.ru/fe14a853
https://m.edsoo.ru/60435d9b

BIIMCAHHOI'O https://m.edsoo.ru/cf9e646f
YeTBIPEXYTOJIbHUKA
CBolicTBa U PU3HAKU
86 BITMCAHHOTO bubmorera [IOK
.. https://m.edsoo.ru/0b0501a3
YETHIPEXYTOJIbHUKA
%7 B3anMHoe pacrnonoxeHue bubnuoreka [IOK
JIBYX OKPYKHOCTEU https://m.edsoo.ru/420d844e
28 B3anMHoe pacnonoxxenue bubnuoteka [JOK
JIBYX OKPYKHOCTEH https://m.edsoo.ru/42da862
bu6mmoreka [IOK
89 Kacanmue o ocTe
HHE OKpysHOCTEN https://m.edsoo.ru/4cbf4{fo
bu6mmoreka [IOK
90 Kacanwue o ocTei
FE OKpysHOCTEH https://m.edsoo.ru/52dcbe7d
91 OO0mme KacaTeabHbIE K ABYM bubnuorexa [JOK
OKPYXHOCTSIM https://m.edsoo.ru/d2151a62
KonrtponsHast pabora o Teme
92 "VTabl 1 4eTBIPEXYTOTLHUKU bubmorexa HOK
bexy Y https:/m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTHIO
[ToBTOpenue u o0o0IeHNE.
Pemenue 3anay,
93 WJUTIOCTPUPYIOLIUX CBS3U bubmorexa HOK
prpyIoi https://m.edsoo.ru/74d89ab9
MEXIY pa3IuYHbIMH TEMaMHU
Kypca
[ToBTOpenue u o0o0IeHNE.
Pemenue 3anay,
bubmuorexka [JOK
94 WUTFOCTPUPYIOIIUX CBS3U

MCXKAY pa3JInYHbIMU TEMaMU
Kypca

https://m.edsoo0.ru/6d05bcd8
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95

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amauq,
WITIOCTPUPYIOIUX CBA3H
MEX]Y Pa3IMYHbIMU TEMAMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/51013847

96

[ToBTOpeHue u 060061IEHNE.
Pemenne 3amauq,
WITIOCTPUPYIOIUX CBA3U
MEX]Y Pa3IMYHbIMU TEMAMU

Kypca

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

97

[ToBTOpeHuMe u 0600MIIEHNE.
Pemenne 3anau,
WJUTFOCTPUPYIOLTUX CBS3H
MEXy pa3TuYHBIMU TEMAMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/dad15fdc

98

[ToBTOpeHMe u 0600IIEHNE.
Pemenwne 3amauq,
WJUTFOCTPUPYIOLTUX CBS3H
MEXy pa3TuYHBIMU TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/6a69702b

99

[ToBTOpeHue u 0600IIEeHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOLTUX CBSI3H
MEXy pa3NTuYHBIMU TEMAMHU

Kypca

bu6mmoreka [IOK
https://m.edso00.ru/0f5b4b87

100

[ToBTOpeHmMe u 0600IIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOLTUX CBSI3H
MEXTy pa3TuYHBIMU TEMAMHU

bubmmorexa [IOK
https://m.edsoo.ru/7942fc3c
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Kypca

101 Hrorosast KOHTpOIbHAS ) bubnmoreka [IOK
pabora https://m.edso0.ru/c2695¢10
[ToBTOpEeHHE 1 000OIIEHNE.

Pemenne 3amau,
102 WIITIOCTPUPYIOMINX CBSI3U 1 bubnmorera [IOK
prpyrom https://m.edsoo.ru/b4981045
MEXIY pa3IuYHbIMH TEMAMH
Kypca
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



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

9 KJIACC

KoauugecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka KonrTpoasnbie | IlpakTtuuyeckue Aara uuppoBbIe
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
| Cunyc, KOCHHYC, TAHTE€HC | bu6nuoreka [JOK
yrioB ot 0 go 180° https://m.edso0.ru/33005d2b
OcHoBHOE
2 TPUTOHOMETPUUECKOE 1 brbmmorexa [TOK
p P https://m.edsoo.ru/aba8dd52
TOIECTBO
3 ®opMyIIbl IPUBEIECHUS 1 bubmmorexa [OK
pMYy PHBEA https://m.eds00.ru/98813486
bubmuoreka [JOK
4 o 1
OPMYJIB! IPHBCACHIA https://m.edsoo.ru/e00324ad
5 Pelienne TpeyrosbHUKOB. 1 bubnuoreka [IOK
Teopema KOCHHYCOB https://m.edsoo.ru/9738e456
6 Pemenne TpeyroibHUKOB. 1 bubnuorexa [JOK
TeopeMa KOCUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmorexa [IOK
7 Teopema cunyco 1
peMa CHIYCOB https://m.edso00.ru/820ebf06
bu6mmoreka [IOK
8 T |
copeMa eiycon https://m.eds00.ru/000dd68f
Pemenne nmpaktnueckux 3anay
9 C UCIIOJIb30BAHUEM TEOPEMBI 1 bubnuorexa [JOK
KOCUHYCOB U TEOPEMBI https://m.edsoo.ru/da65db4c
CHUHYCOB
10 Pemenne npakrnueckux 3agad 1 bubnnorexa [JOK
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C UCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U T€OPEMBbI
CHUHYCOB

https://m.edsoo.ru/ed170337

Pemenue npakTuueckux 3amaqy
C UCIIOJIb30BAaHUEM TEOPEMBI

Bbubnuoreka [JOK

i KOCHHYCOB Y TEOPEMBI https://m.edsoo.ru/fd237192
CHHYCOB
Pemenue npaktuueckux 3agad

12 C UCIOJIb30BAHUEM TEOPEMBI bubnmnorexa [JOK
KOCHHYCOB Y TEOPEMBI https://m.edsoo.ru/66b247d5
CHHYCOB
Tpuronomerpuueckue

13 (bopMyIIBI IS TIIOIIA TN bu6nuorexa [IOK
TPEYroJbHUKA, https://m.edsoo0.ru/009bf17¢
napajuiesorpaMma
Tpuronomerpuueckue

14 (bopMyIIBI 1S TIJIOIIA TN bubnuoreka [IOK
TpEYroiabHUKA, https://m.edsoo.ru/3479efa2
napajuiesorpaMma
Tpuronomerpuueckue

15 (bopMyIIbI 115 M0 IU bubnuoreka [IOK
TPEYroJabHUKA, https://m.edsoo.ru/c9e4273f
napaenorpaMma
Tpuronomerpuueckue

16 dbopMyIIbI 171 TIOIATN bubnnorexa [JOK
TpEYroiabHHKA, https://m.edsoo.ru/35e8ab1f
napaenorpaMma

17 ®opmyna ['epona bubmorexa HOK

https://m.edsoo.ru/ad8e¢9d59
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bu6mmoreka [IOK

18 o r
OpMyra T epoHa https://m.edsoo.ru/8fb80467
bu6mmoreka [IOK
1 o r
? OpMya 1 eporna https://m.edsoo0.ru/03b9324c¢
®dopmyna miomanu
20 BLHII) K};IOFO taa bu6mmoreka [{OK
y . https://m.edsoo.ru/e20462b0
YEeThIPEXYTOJIbHUKA
®dopMyna mIomann
71 BBII'II) K};IOFO A bu6mmoreka [IOK
Y . https://m.edsoo.ru/1b3f8284
YEeTBIPEXYTOJIbHUKA
2 KonTponbHas pabota no teme bubmmorexa [IOK
"Pemienue TpeyroibHUKOB" https://m.edsoo0.ru/71316455
3 Xopab!l ¥ MoJ00HbIE bubnuoreka [IOK
TPEYTOJAbHUKHU B OKPYKHOCTHU https://m.edsoo.ru/deeSb11d
24 Teopema o npon3BeeHUN bubnuorexa [JOK
OTPE3KOB XOPX https://m.eds00.ru/9a6b9583
25 Teopema o npousBeIeHUN bu6numorexa [IOK
OTPE3KOB XOPJ https://m.edso0.ru/3280910d
2% TeopeMsbl 0 IPOU3BENECHUU bubnumoreka [IOK
OTPE3KOB CEKYIIHUX https://m.edsoo.ru/7c74ebdb
7 TeopeMmsl 0 IPOU3BENCHUN bubnuorexa [JOK
OTPE3KOB CEKYILLUX https://m.edsoo.ru/ccdb3092
)3 Teopema o kBajpare bub6nuorexa [IOK
KacaTeJIbHOU https://m.edsoo.ru/3cde33ca
29 Teopema o kBaznpare bubnuoreka [IOK
KacaTeJIbHOU https://m.edsoo.ru/d6df6c82
30 Teopembl UeBsl 1 MeHenas bubmorexa HOK

https://m.edsoo.ru/f2218dfa
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bu6mmoreka [IOK

31 Teopemet Hevbt 1 Menenas https://m.edsoo.ru/a463clbc
bu6mmoreka [IOK
32 Teopener Hener it Mertenas https://m.edsoo.ru/ela81aa9
bu6mmoreka [JOK
33 Homstie o romorerii https://m.edsoo.ru/14e6241fd
14 KonTtponbHas pabora o teme bubnuoreka [IOK
"TTomo6ue TpeyroJbHUKOB" https://m.edsoo.ru/15177855
YpaBHeHHE NPSMOM Ha
IJIOCKOCTH. YTJIOBOM BuGmrorexa [OK
33 KOIpHIHEHT i CBO6OHHE’H71 https://m.edsoo.ru/2dcfad6b
YJIeH, UX TEOMETPUUYECKUM
CMBICI
YpaBHeHuUE NpAMoil Ha
IJIOCKOCTH. YTJIOBOM BuGmrorexa [1OK
36 KOIpHIHEHT 1 CBO6OHHE’H/I https://m.edsoo.ru/fa4fb1b3
YJIeH, UX T€OMETPUYECKUI
CMBICII
[TapannensHOCTD U
37 MEPIECHIUKYIISIPHOCTD IIPAMBIX bubmuorexa [JOK
(uepe3 yrioBoi https://m.eds00.ru/6d686658
K03 puLreHT)
bu6mmoreka [IOK
38 YPaBHCHHE OKPYIKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHui
39 OKPYXHOCTEH U MPAMBIX B bubmorexa HOK
https://m.edsoo.ru/36de713a
KOOpAMHATAX
40 Haxoxxnenne nepeceueHuit bubnuorexa [JOK

OKPYXHOCTEHN U MPAMBIX B

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

®opmyJsia pacCTOSIHUS OT

bu6nmmoreka [JOK

4 TOYKH J10 TIPSIMOU https://m.edsoo.ru/5ffdeecd
[Tmomaaer napamienorpamMmma B
42 KooplgniaTa)z HOHHTI/IIG) 00 bubmorexa LOK
. https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TUIOLIAAN
[Ipumenenne merona
43 KOOPJIMHAT B PAKTUYECKU- bubnnorexa [JOK
OPUEHTUPOBAHHBIX https://m.edsoo.ru/7b10a3as
reOMETPUUYECKUX 3a/lauax
44 KonTponbHas padbota no teme bub6imorexa [IOK
"Metoxa koopauHaT" https://m.edsoo0.ru/b1271082
bu6nuoreka [JOK
45 Bexropet Ha miockocTH https://m.edsoo.ru/bd9a630e
Clio’)keHHE ¥ BBIYUTAHUE
46 BEKTOPOB — IIPaBUJIa bu6nmoreka [IOK
TPEYTOJbHUKA U https://m.edsoo.ru/193ca346
napajuiejorpaMmma
Cli0’)keHHE U BBIYUTAHUE
47 BEKTOPOB — IIPaBUJIA bu6nuorexa [IOK
TPEYrOJbHUKA U https://m.edsoo.ru/01d8ebal
napajuiesorpaMmma
43 YMHOKEHUE BEKTOpA Ha bubnnorexa [JOK
YUCII0 https://m.edsoo.ru/e540d478
bu6mmorexa [IOK
49 Koopaunarer sekropa https://m.eds00.1ru/2278518f
50 Cio’keHHe ¥ BBIYUTAHUE bubmmorexa [IOK

BEKTOPOB, YMHOKCHHUC

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

CnoXeHue U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE

bu6nuoreka [JOK

51
BEKTOPA HA YUCIIO B https://m.edsoo.1u/2560ab87
KOOpAMHATAX
5) IIpuMeHeHrEe BEKTOPOB B bubnuoreka [IOK
busnke, HEHTP Macc https://m.edsoo.ru/1¢cfb8928
[Tonsitue o 6asuce (Ha
bu6mmorexa [IOK
53 MJI0CKOCTH). Pa3noxkenus
https://m.eds00.ru/757b9b30
BEKTOPOB 110 0a3ucy
[Tonsatue o 6a3uce (Ha
bubmmorexa [IOK
54 MJI0CKOCTH). Paznoxkenus
https://m.edsoo.ru/cfe5295e
BEKTOPOB 110 0azucy
[Tonstue o 6a3uce (Ha
55 MI0CKOCTH). Paznoxenus bubmmorexa [TOK
' https://m.edsoo.ru/e1a50237
BEKTOPOB 110 0azucy
CkansipHO€ ITpOU3BEIECHNE
56 BEKTOPOB, T€OMETPUYECKUN bubnuoreka [IOK
CMBICJ ¥ BBIPAXKEHUE B https://m.edsoo.ru/atb9a2a0
JIEKapTOBBIX KOOpJAMHATAX
57 JucTpuOyTUBHOCTD bubnmoreka [IOK
CKaJIIpPHOIO MPOU3BEACHHU https://m.edsoo.ru/Obcd3387
58 CkanspHOoe MpOu3BEICHUE U bubnuorexa [JOK
MPOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne CKaIsIpHOTO
bu6nuoreka [JOK
59 IIPOU3BE/ICHUS BEKTOPOB AJIsi

HaxXO0XXACHUA OJINH U YIJIOB

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

bu6mmorexa [{OK

60 MIPOU3BEICHUS BEKTOPOB IS
POM3BEA POB 2t https://m.eds00.ru/99791584
HaxXO0XJACHUA JIJIMH U YIJIOB
[IpuMeHeHne cKasIpHOTro
61 MIPOU3BEICHUS BEKTOPOB IS buGnnorexa [IOK
P A poB 1 https://m.edsoo.ru/894c¢1248
HAXOKJICHUS JTUH U YTJIOB
Pemienne reomeTpuueckux
62 3a7a4 C IIOMOIILIO CKAJIIPHOI'O bubnnorexa [IOK
a m b https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienue reomeTpudecKux
63 3a7la4 C IIOMOIIBIO CKAJISIPHOI'O bubmmorera [IOK
& B p https://m.edsoo.ru/75a5e4a7
MPOU3BEICHUS
64 KonTponbhas pabota no teme bubmuorexa [JOK
"BekTopsr" https://m.edsoo0.ru/55678a9d
[IpaBunbHBIE
65 MHOTOYTOJbHUKHU Bubmorexa LIOK
y ’ https://m.edsoo.ru/5a4341db
BBIUHCJIEHUE UX DJIEMEHTOB
[IpaBunbHbBIE
66 MHOTOYTOJbHHUKHU Bubmorexa ITOK
Y ’ https://m.eds00.1u/2517463d
BBIUHUCIIEHUE UX DJIEMEHTOB
[IpaBuibHBIE
67 MHOT'OYTOJbHHUKHU bubmorexa LOK
y ’ https://m.edsoo.ru/9f7cc71d
BBIUHCIIEHHUE UX DJIEMEHTOB
IIpaBunpHbIE
68 MHOT'OYTOJIbHUKHU bubmorexa LHOK
y ’ https://m.edsoo.ru/al6f6e98
BBEIUHCJICHUE UX DJIEMEHTOB
bubanorexa IIOK
69 Yucio m 1 1JMHa OKPY>KHOCTH nosmoreka L

https://m.edsoo.ru/78b4dc48
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bu6mmoreka [IOK

70 Y
HCIIO Tt | ZUTTHHA OKpYZKHOCTH https://m.edsoo.ru/825e73¢7
71 JlmiHa yTH OKpY>KHOCTH bubnmorexa LIOK
y Py https://m.eds00.1ru/3¢298319
bu6mmoreka [JOK
2
7 Jlmana tyru OKpyKHOCTH https://m.edsoo.ru/4eb62{fb
bu6nmoreka [JOK
73 P
aJMaHHasl Mepa yria https://m.edsoo.ru/d3b68dca
bu6nuoreka [JOK
74 P
aJaHHas Mepa yria https://m.edsoo.ru/e97f0369
IImomans Kpyra u ero
75 aneMH::HITLOB ?c};KTo au bubmorexa LIOK
p https://m.edsoo.ru/b73a7f0b
CErMeHTa)
IImomane kpyra u ero
76 BHCMIgHi[OB 1(DgeKTo au bubmmorexa LIOK
p https://m.edsoo.ru/10a2b760
CErMeHTa)
IInomane kpyra u ero
77 3neMI:HIT[0B }g(?]eKTO au bubmmoreia LIOK
p https://m.edsoo.ru/0d98bb54
CErMEeHTa)
Brruncnenue nepumMeTpoB u
78 wiomanent ¢puryp, bubnuotexa [JOK
BKJIIOYAIOIIUX DJIIEMEHTBI https://m.edsoo.ru/1f673d06
Kpyra
Brruncnenue nepumeTpoB u
79 iomazaei ¢uryp, bubnuorexa [JOK
BKJIIOYAIOIIUX DJIIEMEHTBI https://m.edsoo.ru/adbed171
Kpyra
20 KonTponbhas no reme "Jlnuna bubmmoreka [IOK

OKPY’KHOCTH U IUIOLIAJb

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

81 LentpanpHas cuMMeTpus bubmmorexa [TOK
p p https://m.edsoo.ru/e63{f82
2 lenTpanbHO-CUMMETPUYHBIE bubmoreka [JOK
burypst https://m.edsoo.ru/5dbbfd1f
bu6nuoreka [JOK
I1
83 OBOpOT https://m.edsoo.ru/a59548ae
bu6nunoreka [JOK
84 0]
cepat CHMMETPIt https://m.edsoo.ru/de5f1903
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
85 WUTIOCTPUPYIOIIHNX CBS3H bubmorexa HOK
prpyrom https://m.edsoo.ru/46bce128
MEXIY Pa3IuIHBIMH TEMaMH
Kypca
26 Durypsel, CHMMETPUYHBIE bub6nuoreka [IOK
OTHOCUTEIBHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
bu6nmoreka [JOK
n .
87 APAVICTILHBIH EPEHOC https://m.edsoo0.ru/3b681983
28 ITonsATHE TBUXKEHUS U €TO bubmmoreka [JOK
CBOMCTBaA https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
89 P
aBCHCTBO GUryp https://m.edsoo.ru/aba7d464
[TposiBIeHUS CHMMETPHUH B
90 MIPUPOJIC, )KUBOTTUCU bubmorexa HOK
PHPOAC, ’ https://m.edsoo0.ru/92b823fd
CKYJIBIITYpPE, apXUTEKTYype
01 KoMnoszuiuu nBMKEHUH bub6mmoreka [IOK
(mpocreiinue TpuMepHI) https://m.edsoo.ru/2a4a2ba8
92 [ToBTOpeHUe u 06001IICHUE. bubmmoreka [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,
WJUTIOCTPUPYIOIINX CBS3U
MEXK]ly pa3IMYHbIMU TEMaMU

Kypca

https://m.edsoo.ru/efefea93

93

[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIINX CBSI3H
MEXK1y Pa3InIHBIMU TEMAMHU

Kypca

bub6mmoreka [IOK
https://m.edsoo.ru/c58e409¢

94

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIINX CBSI3H
MEXKTy Pa3InIHBIMU TEMAMHU

Kypca

bu6mmorexa [{OK
https://m.edsoo.ru/54d14267

95

[ToBTOpenue u 06o0IIeHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIINX CBSI3H
MEXKTy Pa3InIHBIMU TEMaMHU

Kypca

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

96

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBA3H
MEXY Pa3IMYHbIMU TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/2e7695cf

97

[ToBTOpEeHue u 06061IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBA3H
MEX]Y Pa3IMYHbIMU TEMAMHU

Kypca

bu6mmoreka [IOK
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

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amauq,

98 AILTIOCTPUPYIOIIHNX CBI3H 1 bubnmorera [TOK
prpyrott https://m.eds00.ru/89¢5365f
MEXIY pa3InYHbIMH TEMAMH
Kypca
[ToBTOpeHue u 060061IEHNE.
Pemenne 3amauq,
99 AILTIOCTPUPYIOIIHNX CBI3H 1 bubmmorera [TOK
PHpYyIot https://m.edsoo.ru/0Odcedafl
MEXIY pa3InYHbIMH TEMAMHU
Kypca
[ToBTOpeHuMe u 0600MIIEHNE.
Pemenne 3anau,
100 AILTIOCTPUPYIOIIHNX CBI3H 1 bubnmorera [TOK
prpyrott https://m.edsoo.ru/27b735¢9
MEXIY pa3InYHbIMH TEMAMH
Kypca
101 Hrorosas KOHTpOIBHASA 1 bubnnorexa [JOK
paborta https://m.edsoo.ru/073bef5d
[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
102 WUIIOCTPUPYIOIINX CBI3H 1 buGnnorexa [IOK
pHpyIott https://m.edsoo.ru/1852817¢
MEXIY Pa3TUuIHBIMA TEMaMH
Kypca
OBIIEE KOJIMYECTBO HACOB 102

10 [IPOT'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 OBPA30OBATEJBbHOU ITPOT'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’leOﬁ nporpamMmmsbl OCHOBHOI'O 061]161"0 06pa303a}mﬂ

I'eomerpus

6.1

Pacnio3naBaTh H3yueHHBIE TeoMeTpuueckue (GUryphl, OINpEeAesaTh HX
B3aMMHOE  pACIOJIOKEHUE, H300pakaTh  reoMeTpuueckue  (Urypsl,
BBITIOJHATH YEPTEXKH IO yCIOBUIO 3a7aun. M3MepAaTh JIMHEHHBIE U YTIIOBbIE
BEeNMYMHBL. Pemarh 3ajauum Ha BBIYMCICHUE JUIMH OTPE3KOB U BEIMYUH
yTJIOB

6.2

Jenate TpyOyro OLEHKY JMHEHHBIX MU YTIJIOBBIX BEIMYHUH NPEIMETOB B
peasibHOM JKMU3HM, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuuath paszmepsl
3TUX 00BEKTOB MO MOPAIKY BETHUNHBI

6.3

CTpOI/ITI) YCPTCKU K TCOMETPUICCKUM 3aJa4aM

6.4

ITons3oBaThCs IIpU3HAKaMH pPaBCHCTBAa TPCYTOJIbHUKOB, HWCIIOJb30BATH
MMPU3HAKHU U CBOMCTBa paBHO6eI[peHHBIX TPCYTrOJIbHUKOB IIpU PCHICHUHA
3aaad

6.5

[TpoBOAUTD JTOTHUYECKHUE PACCYKIEHUSI C UCTIOIB30BAHUEM I€OMETPHUECKHIX
TeopeM

6.6

ITonb30BaTbcd NpU3HAKAMH PABEHCTBA IPSIMOYIOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEAMAHBI, IPOBEAEHHOM K THUIOTEHY3€ NPSIMOYTOJBHOIO
TPEYroJbHUKA, B PEUICHUHM F€OMETPUYECKUX 3a1a4

6.7

OnpenensaTb NapauieIbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuMMH cekymas. OmnpeaensiTe NapauIeIbHOCTb MPSAMBIX C
MMOMOUIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOW JO TOYEK
JIPYroil npsMon

6.8

Pemate 3agaun Ha KjIeT4aTOM 6yMare

6.9

HpOBOI[I/ITI) BBIYHUCIICHHUA W HaAXOJHUTh YHUCJIIOBBIC U 6YKBGHHBIC 3HA4YCHUA
YIJIOB B TCOMETPHUYCCKUX 3agadax C HCIOJb30BAHUEM CYMMbI YIJIOB
TPEYTOJIbHUKOB WU MHOI'OYT'OJIbHUKOB, CBOMCTB YTJ0B, O6p8.30BaHHbIX pu
MepeCcCUCHNN ABYX napaJijiCJIbHBIX IMPAMBIX ceKymeﬁ. Pemrate
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YTIJIOB

6.10

Bnagers noHATHEM TeOMETPUYECKOT0 MeCTa TOYEK. YMEThb OINpeAessiTh
OHCCEeKTpUCY YyIJla U CEepeIUHHBIA NEPIeHIUKYNIAp K OTpe3Ky Kak
reOMETPHUYECKHE MECTa TOUEK




6.11

DopMyIMpPOBATH ONPENEIIEHUS OKPYKHOCTH M Kpyra, XOpIbl U AUamMeTpa
OKPYKHOCTH, IIOJb30BaTbCS HX CBOWCTBAMH. YMETb IPHUMEHATH 3THU
CBOICTBA IIPU PEUICHUU 3a1a4

Brazers moHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxomuTh €€ 1eHtp. [lomb3oBaThCst (akTaMu O TOM, YTO OMCCEKTPHCHI

6.12 YIJIOB TPEYroJIbHUKA TMEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO
CepeMHHbIEC NEePIIEHINKYIIAPHl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCs B
OJTHOH TOUYKE
Bnazers noHATHEM KacaTeIbHON K OKPY’KHOCTH, ITOJIB30BAaThCA TEOPEMOH O
6.13 NEPIEHIUKYISIPHOCTH KacaTelbHOM M pajuyca, MPOBEAEHHOTO K TOYKE
KacaHus
6.14 [Tonp30BaTbcss  MPOCTEMIIMMM  IE€OMETPUYECKMMM  HEPAaBEHCTBAaMHU,
' NOHMMATb UX NPAKTUYECKUI CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE FEOMETPUUECKHUE IMOCTPOCHUS C MOMOIIBIO LUPKYJIS
' Y JIMHEWKH
8 KIIACC
Kon >
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero0 00pa3oBaHus
pe3yJbTarta
6 I'eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJBI YETBHIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
’ MOJIb30BaTHCS UX CBOMCTBAMU MPHU PELICHUH T€OMETPUIECKHX 3aa4
60 [TpuMeHsTh CBOMCTBA TOYKM NEpecedeHUs] MeAMaH TpeyroyibHUKa (LieHTpa
' Macc) B PEIIEHUH 3a/1a9
Bnagets noHATHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPANEUH, IPUMEHSATh
63 UX CBOWCTBA IIpU pELIEHUM TeoMmeTpudeckux 3anad. llomp3oBaTbes
' teopemont daseca U TEOPEMON O IIPONOPLUOHAIBHBIX OTPE3KaXx, IPUMEHSTh
UX JUISl peIIeHUs TPaKTUUYECKHUX 3a1a
6.4 [lpumeHsTh  TpU3HAKK  [MOAOOWS  TPEYrOJIBHUKOB B PEIICHUHU
' reOMETPUYECKHUX 3314
[Tonmp3oBatbest Teopemoirt I[ludaropa st pemieHUs TEOMETPHUECKUX H
6.5 npakTHueckux 3anad. CTpouTh MaTeMaTHYECKYI0 MOJENb B MPAKTHUYECKHX
’ 3aJa4ax, CaMOCTOSITENIbHO JeNaTh YepTEX M HAXOIUTh COOTBETCTBYIOIIKE
JUTHMHBI
Bnagerp mnoHATHSAMHM CcHHyca, KOCHHyca W TaHIT€HCAa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroibHuKa. [lob30BaThCS ATUMH TOHATHUSMH IS
pellIeHus] MPaKTHUECKUX 3a7a4
6.7 Borauciars (pa3nu4HbIME CTIOCOOAMHU) TUIOINAAb TPEYTOJIbHUKA M TUIOIIAAN




MHOTOYTOJIbHBIX (puUryp (mosib3ysch, rie HEOoOXOJUMO, KaIbKYJISTOPOM).
[TprMeHATH OTyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax

6.8

Brnazers NOHATHUAMM BIIMCAaHHOTO M LIEHTPAIBHOIO YIjla, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yIJlaX MEXIY XOpAaMHU (CEKyIIHMMHU) U yIiie
MEXIy KacaTeJIbHOW U XOpJOW MPYU PEIICHUH N'€OMETPUUECKUX 3a1a4

6.9

Brnaners moHSATHEM ONHCAHHOTO I-IeTI:IpéXyl“OJ'I]':»HI/II(a, MMPUMCHATH CBOMCTBA
OIIMCAHHOTI'O I‘IGTI:II)éxyl“O.IIBHI/II(El IIpu pCUICHUH 3a1a4

6.10

[TpuMeHSTh MOTyYeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHUECKUE
MOZETH Uil 3aJad pPeaJbHOW JKM3HM W TPOBOAUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C TIPUMEHEHUEM MOJ00MSN TPUTOHOMETPHH (ITIOJB3YACH, Te
HE00X0/IMMO, KaJIbKYJISITOPOM)

9 KUIIACC

Kox
MpoBepPsieMoro
pe3yJbTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKLUMHU OCTPHIX YIJIOB, HAaXOAMTh C HX
NIOMOULIbIO  pPA3JIMYHbIE  DJJEMEHTHl  NPSAMOYIOJBHOTO  TPEYrOJbHHUKA
(«pemieHue NPAMOYTOJBHBIX TPEyroibHUKOB»). Haxomauts (c moMolbro
KaJbKYJISATOPA) IJIMHBI U YTIIbI U HETAOIUYHBIX 3HAYCHUH

6.2

ITonw3oBaThCsA (bOpMYJ'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUT'OHOMETPHUYCCKHUM TOXKIACCTBOM IJISI HAXOXKACHUA COOTHOIICHUH MCKAY
TPUTOHOMCTPUUICCKUMU BCIMYNHAMU

6.3

Hcnonp3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB I HaxOXIICHUS
pa3IMYHBIX D3JEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEyroJbHUKOBY),
MPUMEHSTDH UX MPU PEUICHUH FeOMETPHUECKUX 3a7a4

6.4

Brnanerp moHATHAMH —mpeoOpa3oBaHUS  TOMO0WS, COOTBETCTBEHHBIX
NMeMeHTOB ToA00HBIX Quryp. Ilomb3oBaThcsi CcBOMCTBaMU  MOAO0US
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI W HAXOJHWTh YTIBI Y
mog00HBIX (huryp. [IpuMeHATh CBOMCTBA MOIOOMS B TPAKTUYECKUX 3a/1adax.
YMeTh NPUBOAUTH MPUMEPHI MOJAOOHBIX PUTYp B OKPYKAIOIIEM MUPE

6.5

[Tonp3oBaTbcsi TeopeMamMH O  TIPOM3BENEHHUH  OTPE3KOB  XOpH, O
MIPOM3BEICHUN OTPE3KOB CEKYIINX, O KBapaTe KacaTeabHON

6.6

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX T'€OMETPUUYECKUN U (U3MUYECKUN
CMBICT, IPUMEHATh UX B PEIICHHH T'€OMETPUYECKUX M (PUINYECKUX 3a7ad.
[IprMeHATh CKaNspHOE MPOU3BEICHUE BEKTOPOB JUISI HAXOXKICHHUS JUIMH U
YIJIOB

6.7

ITonp30BaThcsl METOJOM KOOpAWHAT Ha IIJIOCKOCTH, IIPUMCHATL €TI0 B




PEIICHHUU T'COMCTPHUYCCKUX U MMPAKTUYCCKUX 3aaa4

Brazers mOHATUAMU NPABUIBHOIO MHOI'OYT'OJIBHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBl JYI'M OKPYKHOCTH M PaJAWMaHHOW MeEpbl YIVIA, YMETb BBIYUCIIATH

68 IUIOAAsp Kpyra M ero yacred. I[IpuMeHATh DONydeHHBIE yMEHUS B
IIPaKTUYECKHX 3a/1a4ax
6.9 HaxonuTh ocM WM LEHTPbl CUMMETpPUHM (GUTYp, MPUMEHATh JBHXKEHUS
) IJIOCKOCTH B MPOCTEHIINX CIIydasX
IIpuMeHATh MOTy4YEHHbIE 3HAaHUS HA MPAKTHKE — CTPOUTh MAaTEMaTUYECKHE
6.10 MOJEIM A 3a7ad pealbHOM JKU3HM M IPOBOAUTH COOTBETCTBYIOILHE

BBIYHCIICHUS] C TPHUMEHEHHWEM MOJO0MAN TPUTOHOMETPHUYECKHX (DyHKIMI
(OJIB3YSICh, I'/Ie HEOOXOIUMO, KAJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblIii 3J1EMEHT COACPKAHMS
6 I'eomeTpus
Hauanpueie nomatus reomerpuu. Touka, npsiMas, OTPE3OK, Jyd. YToid. Bumisel
6.1 yrioB. BeprukansHele W CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyroJjibHUK. [lapamiensHocTh U NeprneHuKyJISPHOCTD MPSIMBIX
6.2 Cummerpuunblie ¢urypbl. OCHOBHBIE CBOMcTBa oceBoil cummerpuu. IIpumepst
' CHUMMETPHUH B OKPYIKAIOIIEM MUPE
6.3 OCHOBHBIE MOCTPOEHHUSI ¢ TOMOIIBIO UPKYJIA U JUHEWKH. TpeyroiasHuk. BeicoTa,
’ MeanaHa, OMCCEeKTpHCca, X CBOMCTBA
6.4 PaBHOOGe1peHHbIN U PABHOCTOPOHHUM  TPEYTOJIbHUKH. HepasenctBo
' TPEYTOJbHUKA
6.5 CBoiicTBa M HpU3HAKU PaBHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
’ TPEYTrOJIbHUKOB
6.6 CpolicTBa M NpPU3HAKH MNApaJICNBHBIX NpsAMBIX. CyMMa yIJOB TpPEyrOJIBHUKA.
’ Buewnue yriel TpeyrojapHuKa
[IpsimoyronpHblii  TpeyroibHUK.  CBOHCTBO  MeQUaHbl  MPSMOYTOJBHOTO
6.7 TPEYroJIbHUKA,  NPOBENEHHOM K  runoreHys3e. [Ipu3Hakm  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOM, TeopeMa o OojplieM yrie U OoNbIIed CTOPOHE TPEyroJbHUKA.
[lepneniuky1sip 1 HaKJIOHHAs
6.9 I'eomeTrpuueckoe mecto Touek. buccekrpuca yria U cepelMHHBIN NEPIEHANKYJIIAP
’ K OTpPE3KYy KaK F€OMETPUYECKHUE MECTA TOYCK
6.10 OKpy>KHOCTb U KpYyT, XOpAa U JTUaMeTp, UX cBoicTBa. B3aumHoe pacnonoxeHue
' OKpPY>KHOCTH U npsiMoii. KacarenbHast U cexyas K OKpY>KHOCTH
6.11 OxpyXHOCTb, BIHMCaHHas B Yroj. BmucaHHas M omnMcaHHas OKPYKHOCTH
' TPEyroJbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eometpust
6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBa
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA




63 Tpanenusi, paBHOOOKass Tpameuusi, €€ cBoiicTBa U npusHaku. IIpsimoyronbHas
' Tpamnenus
6.4 Meron yasoenuss Menuassl. LlenTpanpHas cummerpus. Teopema Pameca u
' TEOpEMa O MPOIOPIMOHAIBHEIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa
6.6 [Tomobue TpeyrompHUKOB, Kod(hdumuent mnoxodus. [lpusHakum moH00US
’ TpeyrojbHUKOB. [IpruMeHnenue nogo0us npu pereHuy NpakTUYECKUX 3a1a4
6.7 DopMyIbl IS IJIOMIAAN TPEYTOIbHHKA, MapajienorpaMmma, pom0ba u Tpanernun
6.8 CaoiicTBa miomazeit reomerpuueckux puryp. OTHOIIEHHE MTOMAeH MOT00HbBIX
' duryp
6.9 Beruucnenue miomane TpPEyroJbHUKOB M MHOTOYTOJIBHHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perieHun
' MPaKTUYECKUX 3a/1a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOrO YIJIa HpPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIIMH
yriioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpaJbHBIE YIJIbL, YTOJ MEXAY KacaTeJbHONM M XOpJAOW. YTJIbl
' MEX/1y XOpJlaMu U CEKYIIUMU
6.13 BrcanHble ¥ ONIMCAHHBIE YETHIPEXYTOJIbHUKHI
6.14 B3aumHoe pacnosnoxxenue AByXx okpykHocted. Kacanue okpysknoctei. OOmiue
' KacaresbHbIE K ABYM OKPY>KHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 ['eomeTpus
6.1 Cunyc, xkocunyc, tanreic yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne TtpeyronbHMKOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemnieHue
' IPAKTUYECKHX 3aJja4d C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPI, TEOPEMBI O NPOU3BEIEHUH OTPE3KOB
' CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOI
Bektop, mnuHa (MOAynb) BEKTOpa, COHANpaBlIEHHbIE BEKTOPHI, MPOTHUBOMOIONKHO
6.5 HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepauuu HaJ BekTopamu. Pa3nokeHue BEKTOpa IO JABYM HEKOJIMHEAPHBIM
BEKTOPaM
6.6 Koopaunatel BekTopa. CkajliipHOE€ MPOU3BEIACHHUE BEKTOPOB, MPUMEHEHHUE IS




HaxXO0XXACHUA OJIVMH U YIJIOB

I[eKapTOBBI KOOpAWHAThl Ha IIJIOCKOCTH. ypaBHCHI/ISI HpHMOfI U OKPYXHOCTH B

6.7 KOOpAMHATaX, MEPECEUEHUE OKPYKHOCTEH M NpsAMbIX. MeTon KOOpAuMHAT U €ro
IPUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJIbHUKH
6.9 JnuHa okpykHocTu. ['panycHas u paguaHHas Mepa yrija, BbIUMCICHHUE JUIMH AYT
) OKPY>KHOCTEH
6.10 IInowmans Kkpyra, CeKTOopa, CErMEHTa

6.11

JIBi>KeHUsT TUIOCKOCTM ¥ BHYTPEHHHE CUMMeETpuu (Quryp (dJIeMeHTapHbIe
npexacrasienus). [lapamnensuerit neperoc. [ToBopot




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

Kox
MpoBepsieMoro
TpeOoBaHUSs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, TIOJMHOYKECTBO, ONIEpaLlun
HaJ/l MHOXXECTBaMH; YMEHHE ONepUpOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad,
JIEPEBO, LUKJ, IPUMEHATh UX IPU PELICHUM 3a7ad; YMEHHUE HCIOJb30BaTh
rpaduyeckoe MpeACTaBICHHE MHOXKECTB JJIsI ONHCAHUS  pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB

YMeHHe OllepupoBaTh IOHATHUAMH: OIPEACIEHUE, aKCUOMa, TEeOopeMa,
JI0OKa3aTelIbCTBO;  yMEHUE  pacClO3HaBaTb  HUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTb IPUMEPBl U  KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATHSAMH: HATypalbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HATyPaJIbHBIX YUCEI, NPU3HAKU ACIUMOCTH,
EJIOE YMCII0, MOJYJIb YMCia, OOBIKHOBEHHAs! OpoOb M jAecsATHYHas JpoOb,
CTAaHJAPTHBIA BHJ YUCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUIl KBaJpaTHBI KOPEHb;, YMEHHUE BBINOJHATH JCHCTBHS C
YUCJIaMH, CPAaBHMBATh M YIOPSJAOYMBATH YMCIIA, IPEACTABIATH 4YUCIA HA
KOOPJMHATHOM MpsIMOM, OKPYIJIATh 4YHWCIA; YMEHWE JenaThb NPUKHAIKY H
OLICHKY pe3yJibTaTa BbIYMCICHUI

YMmeHue OICprupoOBaTh TIMOHATUAMU: CTCICHL C MCJIbBIM II0Ka3aTCJICM,
apu(MeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOWICH, alredpandeckas qpoos,
TOX/IECTBO, 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHUu OOoJbIie
€MHUILIBI; YMEHUE BBINOJHATH pacd€rbl 1mo ¢opMmylsiaM, IpeodOpazoBaHuUs
IEJIbIX, APOOHO-PAMOHATBHBIX BBIPAKECHHH W BBIPAKCHUH C KOPHSIMH,
pa3JIoKeHHEe MHOTOWICHa Ha MHOXHTEIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(GopMyI1 pa3HOCTH KBaJPaTOB M KBaIpaTa CYMMBI U Pa3HOCTH

YMeHHe OmnepupoBaTh MOHATHAMH: YHCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOM, YMCI0BOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE pellaTb JIMHEHHbIE W  KBaJpaTHble YpaBHEHUs, JpOOHO-
paloHaIbHbIE YPABHEHUS C OAHOM NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHM, JTMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U APOOHO-
paluOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pelIeHUn 3a1a4d U3 JIPYTuX IPEeIMETOB M IMPAKTUYECKUX 3a1ad; YMECHHUE
UCIIOJIB30BaTh KOOPAUHATHYIO NPSAMYI0 U KOOPAWMHATHYIO IUIOCKOCTH IS
n300paKeHHsI pelICHU ypaBHEeHUI, HEPABEHCTB M CUCTEM

YMmeHue omnepupoBarth MOHATHSAMH: (yHKUUA, Tpaduk GYHKIUH, HYIU
GYHKIIUHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,




yObIBaHMS, HauOOJIbIIEE W HAWMEHbIEEe 3HA4YCHUs (QYHKIWUU, YMECHHE
ONEepUpOBaTh MOHATUAMM: TMpsiMasi MPONOPLUUOHATIBHOCTb, JIMHEWHas
byHkus, KBagpatuyHas (GyHKOus, oOpaTHas MPONOPLHOHAIBHOCTS,
napabona, runepbosa; yMeHue CTpoUuTh rpa@uku (QyHKUIUN, UCIOIB30BaTh
rpaduku A7 ONpeNeNeHUs CBOWCTB MPOILIECCOB W 3aBUCHUMOCTEH, s
pelieHus 3aJad M3 APYTUX Y4eOHBIX MPEIMETOB W PEANbHON IKU3HU;
YMEHHE BBIpaKaTh (POPMYJIAMU 3aBHCUMOCTH MEKIY BETUIUHAMU

VYMeHue onepupoBaTh MOHATHSAMHU: MOCIEI0BATENbHOCTD, apupMeTHIECKas
U TEOMETpHUYECKas IPOrpecCUd; YMEHHME HCIIOJIb30BATh  CBOMCTBA
HOCJIEeI0BaTeNbHOCTEH, (OPMYINIBI CyMMBbl M OOILIETr0 4ieHa MpU PEHICHUU
3aga4, B TOM 4YHCIE 3aJad M3 APYruxX y4eOHBIX HPEIMETOB U peabHOU
JKU3HU

VYMeHue pemarh 3a/1a4M pa3HbIX TUIOB (B TOM YMCIIE€ HA MIPOLEHTHI, 10JU U
4acTH, ABWKEHHE, padoTy, IIeHy TOBAPOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4yd M3 00JacTh YNpPaBICHHUS JHUYHBIMH U CEMEHHBIMHU
¢uHAHCAMM); YMEHHUE COCTABJISTH BBHIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBHUIO 3a[a4M, HCCIEIOBATh IIOJy4YCHHOE PEUICHHE U
OLICHUBATh MPABJIOTIO0OHOCTD MOJTYUYECHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYTrOJbHUK, paBHOOCAPEHHBIN U
PaBHOCTOPOHHUI TPEYTOIbHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YEeTHIPEXYTOJIbHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBAIpaT, TPAIEIUs; OKPYKHOCTB,
KpYT, KacaTeabHasl; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (DUTYpPaMH; YMECHUE
pemarp 3aJa4d, B TOM YHWCJIC W3 MOBCEIHEBHOW XHM3HH, HA HAXOXICHHE
TCOMETPUYECKUX BEIUYMH C NMPUMEHEHHEM HW3yYeHHBIX CBOKMCTB QuUryp u
¢dakToB

10

YMeHue omepupoBaTh TOHSATHSAMH: PAaBEHCTBO (QUTYp, PaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSMBIX, YToJl
MeXy IpSIMbIMU, IEPIIEHIANKYJIISAP, HAKIOHHAS, IPOoeKLus, moxodue ¢uryp,
noJ0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTENIBHO TOYKH U TMPSMON;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETpPHIO H Tmonobue ¢uryp,
[apaJuIeIbHOCTD U NEPIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KAOLEM MHUPE

11

YMeHne onepupoBaTh MOHATHUSMU: JIMHA, PACCTOSHHUE, Yrojl (BEIMYMHA
yriia, CHHYC U KOCHHYC yTJIa TPEYTroJIbHHUKA), TIJI0MIA/h; YMEHUE OIIEHUBATh
pasMepbl IPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHUE PUMCHSTh
dbopMyIbl mepuMeETpa U TIIOIIAIA MHOTOYTOJILHUKOB, IJTMHBI OKPYKHOCTH U
WIOMIAM Kpyra, oObeMa MPsIMOYTOJBHOIO Mapalljielienuiea; yMEHHe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, IO

12

YMenue  uzoOpaxarb IUIOCKME  (QUTYpRl W HX  KOMOUWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOIIBI0  UYEPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB II0 TCKCTOBOMY HJIM CUMBOJIBHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHATHSAMHU: MPSMOYTOJibHAasi CUCTEMa KOOPJAMUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCIIO, CKAaJISIPHOE TMPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI U KOOPJAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHHs 3a/1ay, B
TOM YHUCJIE U3 APYTHX YU4EOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AHArPaMMBI,
TaOIUIIBI, cpesiHee apu(MeTnIecKoe, Meanana, HanooJbIIee U HaNMEHbIIIee
3HaueHus,  pa3Max  YUCIOBOrOo  Habopa;  yMEHHE  W3BIIEKaTbh,
UHTEPIIPETUPOBATh U MpeoOpa3oBbIBaTh UH(POPMALIHIO, MPEACTABIECHHYIO B
TabIMIax ¥ Ha JuarpaMMmax, OTPa)Kalollyl0 CBOMCTBA M XapaKTEPUCTUKU
peasIbHBIX MPOIECCOB U SIBICHUN; yMEHHME pAacClO3HABaTh H3MEHYHBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUpe

15

YMeHue onepupoBaTh TOHATUSAMHU: CIy4YallHBIM ONBIT  (CIoy4yallHBIN
OKCIIEPUMEHT),  3JEMEHTapHOE€  COObITHE  (PJIEMEHTapHbIH  HCXO.)
CJIy4alfHOT'O OIBITa, CllydyallHO€ COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHUE
HaXOIUThb  BEPOATHOCTHM  CIy4yallHBIX  COOBITMM B ombITaxX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMM; YMEHHE pellaTh 3aJauu
METOZIOM OpraHW30BAaHHOIO Iepedopa W C HCIOJIb30BaHMEM IpaBHIIa
YMHOXKEHUS; YMEHHME OLICHMBATh BEPOSITHOCTU pEAbHBIX COOBITUH U
ABJICHUHM, NTOHMMATh POJIb NPAKTUYECKHU JOCTOBEPHBIX M MaJOBEPOSATHBIX
COOBITUI B OKpYXaroIleM MHPE U B KU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMPATh MOIXOASIINN M3YUSHHBI METOI JJISl PELICHUs 3a]lauu,
IIPUBOAUTHL INPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE H
JKU3HHM, DPACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBaTh OTIEJIbHBIE BBIJAIOIINECS PE3YyJIbTaThl, IOJYYEHHBIE B XOJ€
pa3BUTUS MAaTEMATHKM KaK HAYKH, IPUBOIUTH MPUMEPBI MaTEMaTHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 31eMEHT COAEPKAHUS

1 Hucna u BBIYUCICHUS
1.1 Harypanbnble u nenbie ynucna. [IpusHaku 1eIMMOCTH LENBIX YUCEI
12 OOBIKHOBEHHBIE M JECSITUYHBIE JPOOU, TPOLEHTHI, OECKOHEUYHBIE NMEPHOAUYECKHE
Ipobu
1.3 PanmonanbeHele uncia. ApupmMeTuyeckue onepanuy ¢ palMoHaJIbHbIMU YUCIIAMU
1.4 JeiicTBuTenpHbIe Yncia. ApupMETHIECKHE OTIEPAIMHU C ICHCTBUTEIBHBIMUA YHCIAMU
15 Hpn6nH>KéHVHLIe BBIYUCIICHUS], IPAaBUJIa OKPYTJIICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa
BBIYHCIICHUM
2 Anrebpanyeckue BbIpaXKeHUS
2.1 bykBeHHbIE BbIpa)XKEHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
2 Crenensb ¢ nenbiM nokazaresneMm. CTeneHb ¢ pallMOHAIbHBIM Moka3zaTteneM. CBOMCTBa
' CTEeTeHH
23 MHorousneHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmerndeckuii KOpeHb HaTypajbHOH crereHu. [leiicTBus ¢ apudmerndaeckumu
' KOPHSIMU HaTypajJbHOU CTEIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Lensle 1 poOGHO-paioHaNbHbIE YpaBHEHUS. CUCTEMBbI M COBOKYITHOCTH YpaBHEHUI
319 Llenbie u npoOHO-palMoOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABCHCTB
3.3 Penrenune TeKCTOBEBIX 3ama4
4 YucnoBble NOCIE10BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEI0BATEILHOCTEH
4.2 Apudmernueckast 1 reoMmerpuueckas nporpeccuu. opmyiia cI0KHBIX IPOLIEHTOB
5 OyHKIMHU
®yHkuus, cnocoods! 3aganust Gynkuuu. 'papuk ¢pynkuu. O6nacte onpeaencHus u
51 MHO’KeCTBO 3HaueHu QyHkuuu. Hymu @ynkuuu. [IpoMexyTku 3HaKONOCTOSHCTBA.
o [TpomMexyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MHUHMMYMBbl (QYHKIHU.
HauOonpiiee n HaumeHblee 3HaueHUE GYHKIUN HA IPOMEKYTKE
6 KoopanHats! Ha IpsIMON U IITIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl u Ux cBOcTBa
7.2 TpeyronbHUK




7.3

MHOroyroiabHUKH

7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEITMYHH
7.6 BekTopsl Ha IJIOCKOCTH
8 BepositHOCTB 1 cTaTuCcTHKA
8.1 OmnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




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

JI.C. Atanacsu ['eomerpus 7-9xn
O.H. banasu ['eomeTpusn7-9. 3agaun Ha TOTOBBIX YEPTEKAX.

b.I'. 3uB JlupakTudyeckue MaTepuasbl IO TeOMETPUU 7-9 Kl

METOANYECKUE MATEPHUAJIbBI VIS YYUTEJIA

JI.C. AranacsiH Metoauueckoe nocodue st yuurens. ['eomerpus 7-9

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






