MYHHI[MTIAJbHOE AaBTOHOMHOE oGuieoGpaszoBaTe/bHOE yUpeskIeHHe — CPE/HsI
oGmeoGpazoBaTenbHasi mKoaa Ne9 r. Hexutnma HoBocuGupekoii 00/1acTH

PaccmoTpeHo [TpunaTO «Y TBEPKIAAIO»

Ha 3aceqannyd MO [lemaroraaecKuM COBETOM Jlupextop MAOY COLIL Ne 9
TTpoTokon Ne 1 MAOY COII Ne 9 5

oT «26» aBrycta 2026 . r. UckuTuMa

ITpotokon Ne 1 139-YO

oT «28» aBrycta 202 Hrsitps 2026 T.

PABOYAS ITPOI'PAMMA

yueOHOro npeamera «I'eomeTpHsa»
yriay0JeHHbIl YPOBEHb

st 7 —9 kiacca
Ha 2026/2027 yuebHbIN Iof

r. Uckutum 2026 .




r. Uckutum 2026

IHOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3JeiOB IMKOJIBHOW MAaTeMaTHKH,
UMEIOIIUNA CBOEH 1EebI0 00ECTeUnTh M3yYeHUE CBOMCTB M Pa3MepoB (GUTYp, HX
OTHOUIEHUH M B3aUMHOE  pACIOJIOKEHHE, ONUPAEeTCsl Ha  JIOTHYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o0miero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOIIUNCSA yUYUTCS MPOBOJIUTH
JIOKA3aTeNbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKA3bIBATh
UCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHus «OT MPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmyrpoBaTh 00paTHbIE yTBEep K AcHH. Oc000€ 3HAUCHUE JOKA3aTeIbHAS JTMHUS
UMEET JJI yIIIyOJIEHHOTO N3YUYEHUSI MAaTEMATHUKH.

Lenpro U3yueHUs T€OMETPUU SIBIIETCA HCIONIb30BaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a/a4, BCTPEUAIOIIUXCS
B peanbHOM  xu3HM. OOywaromuiics JODKEH  HAyYHUTbCS — ONPENENsTh
Te€OMETPUUYECKYI0 (UTYpY, OIMUCHIBATh CIOBAMHU YEpPTEX WM PUCYHOK, HAWTH
IWIOMAAh  3€MEJIBHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIUHY
ONTOBOJIOKOHHOTO Kabenst Wik TpeOyemble pa3Mmepbl rapaxka JJjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIMUTENbHAS JIMHUSA B MU3yYEHUU T€OMETPUHU.
[Ipu pemreHnu 3ajad MPaKTUYECKOIO XapakTepa OOy4YaroIIMICS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETTM PEATbHBIX IKU3HEHHBIX CHUTyallui, MPOBOJIUTH
BBIYHCIICHUS U OIICHUBAThH aJIEKBATHOCTD MOJTYYEHHOTO Pe3yJibTara.

Oco0eHHOCTh y4eOHOTO Kypca yriIyOJIEHHOTO U3YUYEHUsI TEOMETPUU COCTOUT
B TOM, 4TO OOy4YaroIIfecs: He MPOCTO 3HAKOMSTCS C ONpPEACIEHHBIMU MOHATUSAMY, a
YBEPEHHO OBJA/IeBatOT UMH. CylIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOr0 Kypca
T€OMETPUHU U3Yy4aloTcs Ha OoJiee TIIyOOKOM YPOBHE, a 00yUaromuecs npuoopeTaroT
YMEHUS, TMOMOTAIOIINE MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeIMeTax, Mpex/e Bcero pu3nuke u nHhopMaTHke,
a TaKkXKe IMOJIb30BAaThCA IMOJIYYEHHBIMU 3HAHMSMHU NPU PELIEHUU MPAKTUYECKHX
3azay.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax M3y4aeTcst yriyOiaEHHbIN yueOHbIN
Kypc «['eoMeTpusi», KOTOpPBIA BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
conepxkanusi: «Hawana reomerpum», «Tpeyronpuukn», «OKpPYKHOCTBY,
«YeTtplpéxyronbHukn», «[logoduey, «neMeHTsl TpUroHomeTpumn», «llnomaam», a
Takke «MeTon KoopauHatTy, «Bextopby, «IIpeodpa3zoBanus MI0CKOCTH.

Ha uzyuenue yuebnoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Hezen0), B 8 kiacce — 102 gaca (3 gaca B Hezielno), B 9 kiacce
— 102 gaca (3 yaca B HefieIIO).



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.

Cummetpuunblie purypsl. OCHOBHbBIE CBOMCTBA 0CE€BOM cuMMeTpuu. [Iprumepbl
CUMMETPHH B OKPYKAIOIIEM 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,
paguyc, AuaMeTp, Xopla, UX CBOWCTBA. B3anMHOE pacmoiokeHue OKPYKHOCTU U
npsaMoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpy»KHOCTb, BIIUCAHHAS B YTOJL.
[Ipocrelimue MOCTpOEHUs ¢ MOMOLIBIO LIUPKYJIS U JIMHENKH.

I'eomeTpuyeckmne mecTta To4eK

IToHATHE O reoMeTpUYEecKOM MecTe ToYeK. [Ipumepsl reoMeTpuyeckux 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

Hctopuueckue ceneHus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOEHUM, 3Tallbl
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 ¥ HEHTPAJIBHBIE YTJIbI, YTOJI MEXIY KacaTEIbHOU U XOPAOU. Y TJIbl
MEXIy XOpJaMH M CEKyIlMMH. BrucaHHble W ONUCAaHHBIE OKPYKHOCTHU
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
TPEYTOJIbHUKOB. TeopemMa KOCUHYCOB U TeOpeMa CUHYCOB. PellleHne mpakTHYecKuX
3a/1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pelienue 3agau
r€OMETPUYECKON ONITHUKH.

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

Ilomo0ue TpeyroiLHUKOB

Xopasl ¥ ToA00HBIE TPEYTOILHUKHU B OKPYKHOCTH. TeopeMa o mpou3BeIeHUN
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX, TEOPEMA O KBaAparTe
KacaresbHOU. [IpruMeHeHne pu peleHnn reOMETPUYECKUX 3a1ad. TeopeMsl UeBsl
u Menenas. [lorsitue o romoreTuu.

MeTtoa KOOpaAMHAT

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

VYpaBHeHue okpyxHocTu. HaxoxneHve nepecedeHnii OKpyKHOCTEN U TPSMBIX
B KoopauHatax. ®dopmyna paccTosHHs OT TOYKM J0 npsmoit. [lnmomans
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
TPEYroJIbHUKA U NapajjiesorpaMma. Y MHOKEHHE BeKTopa Ha yucio. KoopauHaTsl
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 TpPOU3BEJECHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIpAKEHHUE B
JNEKapTOBBIX KOOpJAWHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS.
CkansipHoe mpou3BeJeHUE U MpoeuupoBaHue. [IprMeHeHHEe CKaJlsIpHOIO



IIPOM3BENCHUSA BEKTOPOB U1 HAxXOXIEHMs [JUIMH W yriaoB. Pemienue
FeOMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIIPHOIO IIPOU3BECHHUS.

JJINHA OKPYKHOCTH U IJIOLIAb KPyra

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[1TMHA OKpYKHOCTH. | 'pagycHas u paguanHas
Mepa yIJla, BBIUMCICHHE JUIMH IyrI OKpykHOcTeu. Ilmomane kpyra, cexropa,
cerMmeHnTa. Mcropuyeckue cBesieHus: 00 M3MEPEHUH JUIMHBI OKPY>KHOCTH U TUIOLIAN
Kpyra.

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 PE3YJ/IBTATDBI

JINYHOCTHBIE pe3yabTaThl OCBOCHUS NPOrpaMMbl 110 MaTeMaTHKE
XApaKTEPU3YIOTCS B YaCTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

IPOSIBIEHWEM MHTEpeca K TMPONUIOMY M  HACTOSLIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOUIEHWEM K  JIOCTVIKEHHMSIM  POCCHMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHMH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATM3aLUU €TI0
opaB, MpPEICTaBICHHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJIECHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JOCTVIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX IPUHLHUIIOB B €S TEILHOCTH YYEHOTO;

3) TPy10BOr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAaIpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KM3HU IS YCHEITHOW MpO(ecCHOHAIbHOU
JEATENBHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAaEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXIECHUH, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOIO MMO3HAHMS:

OpHEHTaUMel B JCATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IIPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHYECKOW HayKd Kak c@epbl dYeloBe4YeCKOou
NEATENbHOCTH, JTANoOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 Pa3BUTHUS LMBUIIN3ALINH,
OBJIQJICHUEM SI3IKOM MAaT€MaTUKH U MATEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
IIO3HAHUSA MUPA, OBJIAJCHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;



6) ¢pusuueckoro BocnuTaHusl, GOPpMHUPOBAHUS KYJHTYPHI 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOTH4eCKOTr0 BOCIIUTAHMSA:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH cpe/ibl, INTAHUPOBAHMS MIOCTYIIKOB M OLICHKU
WX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYIKAIOIICH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa IKOJOTMUECKUX MPoOJIeM U MMyTeH X perieHus;

8) ajanTranum K M3MEHAKIIUMCH YCJAOBUAM COUUAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHWH HOBBIX 3HAHUM, (DOPMYIHPOBATH HJICH,
MOHSATHUS, TUTIOTE3bl 00 00OBEKTAaX U SBJICHHUSIX, B TOM YHCIIC paHEe HEH3BECTHBIX,
0CO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, TJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesysibTare ocBOCHHS IPOrpaMMbl TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvarorierocs 0yayT chopMHpOBaHbI MeTANpPeAMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIINECS OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATC/IbHBIMK ~ JICUCTBUSMHU,  YHHBEPCAJIbHBIMH  KOMMYHHKATHBHBIMU
JNCHUCTBUSIMH M YHUBEPCATBHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeiicTBUA:

BBIBJISITH M XApPAKTEPU30BATHh CYLICCTBCHHBIE IMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSATHM, OTHOIICHUH MEXKIYy TMOHATHUAMH, (POPMYIUPOBATH



oTpe/ielIeHs] MOHATHM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccuUKaIuy,
OCHOBAHMS 1J1s1 0000IICHHS U CPABHEHHUSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCHIPUHUMATh,  (opMylIupoBaTh U  NPeoOpa3OBBIBATh  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, Mpeljiaratb KpUTEpUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNIL;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

pa3buparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUM (IpsMble M OT
POTUBHOIO), TMPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTEeNbCTBA MAaTEMaTHUYECKHX
(bakToB, BBICTpaWBaTh apryMEHTALMIO, MPUBOAWTH MPUMEPbl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ, MAaTeMaTUYeCKOW MHIYKIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKXJIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJee MOIXOIAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarenbcKne 1eiiCTBUSA:

UCIIOJIB30BaTh BOIPOCHl KAaK HCCIEI0BAaTEIbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpodiieMy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh HCKOMOE M JaHHOE, (OPMHUPOBATh TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH [0 CaMOCTOSITEIBHO COCTaBICHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJIOBAHME TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYecKoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXAY COOO0M;

CaMOCTOSITeNIbHO (DOPMYIMpPOBaTh 00OOIIEHUS W BBIBOABI MO pe3yJIbTaTaMm
IPOBENEHHOIO  HAONIOJCHMS, HCCIEAOBAHMS, OSKCIEPUMEHTA, OLICHUBATh
JIOCTOBEPHOCTbH MOTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUI];

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpOLlecCa, a TaKKE BbBIABUIATh
IPENOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALMM, JaHHBIX,
HEOOXOIMMBIX JIJISl PEILIECHMS 3a]auH;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHbIX BUAOB U (OPM IpEICTaBIICHNUS,

BbIOMpaTh (opmy mnpenactaBieHuss UMHGOpPMAMUM M WILTIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

OLIEHMBATh HAAEKHOCTh MHMOPMAIMK 10 KPUTEPUSAM, HPEUIOKEHHBIM WIN
c(hOpMyTUPOBAHHBIM CAMOCTOSITENBHO.



KoMMyHHKAaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe AeliCTBUS:

BOCIIPUHUMATh U POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUH C YCIOBUSAMH U
HeNIsIMHA OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHS [0 XOAYy pCEIICHUS 3ajauu,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIAae€MOIl TEMBI,
npoOsieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAICJICHHBIE HAa MOHMCK
pEIIeHNUs, COIMOCTABIATH CBOM CYXKIEHHUS C CYXACHUSMU APYTUX YYaCTHHUKOB
auanora, oOHapy>XUBaTh Pa3lIMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEICTaBIIATh PE3YyJIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIICOBaHUS,
NIPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajad
NPE3eHTAlNN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M HCIOJIh30BATh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAITHLHON
paboThl TMpU pEIICHWH Y4eOHBIX MaTEMAaTUYECKUX 3ajad, MPUHUMATh Ielb
COBMECTHOM JesATEIbHOCTH, IUIAHHUPOBATh OpPraHU3allii0 COBMECTHOM paloThl,
pacmpenenats BUABl paldoT, JAOrOBapUBaThCS, 0OCYXKIaTh MpOIECC W pe3yibTar
paboThI, 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNMOBBIX GopMax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJHATH CBOIO YaCTh pa0OTHI U KOOPIUHUPOBATH
CBOM JCHCTBHSI C IPYTUMH WICHAMHU KOMaH/IbI, OIIEHUBATh KA4eCTBO pPe3yJibTaTa U
KauyeCTBO CBOEr0 BKJIAJa B OOUIUI Pe3yJbTaT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJICHCTBHSL.

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHHS B JKM3HEHHBIX M y4E€OHBIX CHUTYaIUsX,
OPHUEHTUPOBATHCA B PA3JIUYHBIX NMOAXOJAX MPUHATHUS PEIICHUN (MHIWBUAYAJIBHOE,
TPYIIIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelleHus 3aiadd (WU €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA pPECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATh BAapUAHTHI
penieHuit ¢ yaéTomM HOBOM nH(popMarmu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJibTara
pelIeHrs: MaTeMaTHYeCKOH 3a7aun, CAMOMOTHBAIIMH U PEIICKCHH;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



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
pEe3yJIbTaThI:

Pacno3naBaTh W3y4y€HHbIE TE€OMETPUYECKHME (DUIYypbl, ONpPENENsATh HX
B3aMMHOE pacCIOJOKEHUE, H300paxaTb TreoMeTpHueckue GUrypbl, BBIOJIHATH
YEPTEXKHU 110 YCIOBUIO 3a1a4uu. MI3MepsaTh TUHENHbIE U YIIIOBbIE BEJIMYMHBL. Pemarh
3a/1a4M HAa BBIYHMCIICHUE JUIUH OTPE3KOB U BEJIMYKH YIJIOB.

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,
CBOKCTBOM MEIHMAHBI, TPOBEAEHHOM K THIIOTEHY3€E PSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHNUN F€OMETPUYECKUX 3a1ad.

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.

[IpoBOANUTH BBIYUCIEHUS U HAXOIUTh YACIOBBIE U OYKBEHHbBIE 3HAUECHUS YTIIOB
B I€OMETPUYECKUX 3a7adax C MCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX IpPU MEPECEYCHUU JBYX
NapajuIeNIbHbIX MPSAMBIX CEKyLIel. Pemars npakTuyecKue 3a/1aund Ha HaXO0XKICHUE
YTJIOB.

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 koHiy oOyuenus B 8 kyiacce 00y4aromuiics NOJy4YHT CIAEAYIOIINUE TPEAMETHBIE
pE3yJIbTaTHhI:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETBHIPEXYTOJIBHUKOB, HUX 3JEMEHTHI,
MIOJTb30BaThCSl MX CBOMCTBAMH TPH PEIICHUU T€OMETPUYECKHX 3ajad. Pa3inmuath
NpU3HAKK M CBOMCTBA MapajiesorpaMmma, pom0a u mpsMOYyrojJbHUKA, T0Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH MPU PEUICHUH FT€OMETPHUUECKHX 3ajad.

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

Brnagetrp moHsATHEM cpenHEN TUHUH TPEyTrOJbHUKA W TPareluud, TPUMEHSThH
UX CBOWCTBA IIPH PEIICHUH TeOMeTpUUYeCcKuX 3a1a4. Mcmonb3oBath Teopemy Daineca
U TEOopeMy O TMPOMOPIHOHAIBHBIX OTpe3KaX, MPUMEHITb HUX M pelIeHus
NPaKTHYECKUX 3a]au.

Pacnio3HaBaTh UEHTpPaIbHO-CUMMETPUYHBIE (UIYPhl U HCIHOJB30BaTh HUX
CBOICTBa MPH PEIICHUH 3a/1a4.

Brnagerp mousTHsSMU TO00MS TPEYTOJBHUKOB, KOd(PQUIMEHTa MOA00MS,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX TPEYTOJbHUKOB. VIMeTh npeacTaBieHue o
npeodpazoBaHuu nojxodus U o nojgoOHBIX ¢urypax. ITonp3oBaTbes mpU3HaAKaMu
no00usl TPEyroJIbHUKOB TPU PEIICHHH TeOMETPUYECKUX 3anad. J(okaspBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPLIHUOHAIIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumensTh MOA0OHE B MPAKTUUECKUX 3aadax.

BoiBoauTth ©  ucnonb3oBaTh  mpocredmme  (GopMmyibl IS IUIOLIAAM
TpEyrojibHHKa, MapayielorpaMMa, pomMOa U Tpanenuu. Berauciare (pa3inyHbIMU
cnoco0aMu) IJIOIIAAb TPEYroOJAbHUKA U IUJIOIIAJM MHOTOYTOJBHBIX (UTYp
(mONB3ysCh, T€ 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
IIPaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEIIbHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JIJIUHBL.

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
pe3ybTaThl:

3HaTh TPUTOHOMETPUYECKUE (DYHKIMHM OCTPBIX YIJOB, YMETh HaXOIUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEeLIeHuE
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JJIHHBI
Y YIJIBI JU1s1 HETaOJIMYHBIX 3HAUCHUH.

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

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IMPUMEHATH UX U1
HaXO0XKJICHUS PA3JINYHBIX JIEMEHTOB TPEYTOJIbHUKA ((PELUIEHUE TPEYTOJIbHUKOBY),
IPU PEUIEHUH TEeOMETPUYECKUX 3a1ad. [IpuMeHSATh MOJydYeHHBIE 3HAHUS MpU
pPELIEHNH NMPAKTUYECKUX 3aa4.

[IprMeHATH TPUTOHOMETPHIO B 3a1a4aX HA HAXOKICHUE IUIOIIAIN, BBIBOIUTD
U BJIaJE€Th TPUTOHOMETPUYECKHUMH (OopMyJlaMd JUIsl IUIOIIAJM TPEYroJbHUKA,
napasuiesorpaMma, pomOa, Tparneuuu, BEIBOJUTh U IPUMEHTh (popMyiy I'epoHa u
(dbopMyy U1 TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmeTs npeacraBiieHre 0 TOMOTETHH, IPUMEHSATD B IPAKTUYECKUX CUTYALUSAX.

Hcnons3oBatk Teopembl UeBbl 1 MeHenas npu penieHnu 3ajad.

Hcnonbs3oBaTh TEOpEMBbl O BIMCAaHHBIX YIVIAX, YIVIAX MEXIy XOpJAaMu
(CeKyIIUMHM) U yTIIe MEXAY KacaTeJIbHOM U XOPAOH NP PEIIEHUU T€OMETPUUYECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O NMPOU3BEICHHHM OTPE3KOB XOpIH, O
IIPOU3BENCHUM OTPE3KOB CEKYIIMX, O KBAaIpaTe KacaTeIbHOM.

Bnagers mnoHsTHEM KOOpAMHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHHEM
OpsMOM  Ha IUIOCKOCTH. Biagerp NOHATHSAMHM yrioBoro Kodg¢uuueHta u
CBOOOJHOTO YJIEHA, MOHUMATh WX T'E€OMETPUYECKHA CMBICI U CBSI3b YIJIOBOTO
ko3¢ uLrieHTa ¢ BO3pacTaHUEM U YObIBAHUEM JINHEWHON (YHKLIHU. Y METH peIlaTh



METOJOM  KOOpAMHAT  3a/ladyd, CBSI3aHHbIE C  NApaUIeNbHOCTBIO U
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, MEPECEUECHUEM IPSAMBIX, HAXOXKICHUEM TOYEK
NIEPECEUYECHUS.

BeiBomuTh U BHaneTh ypaBHEHHUEM OKpYKHOCTH. Mcmosb3oBaTb METON
KOOPAMHAT JJIsl HAaXOXICHHS IMEPECCUCHUN OKPYKHOCTEW W NpsMbIX. Bramers
dbopMynamMu paccTosHHS OT TOYKH JO MPSMOM, TUIOHIAAM MapajuieiorpaMMa B
KOOpJIMHATaX, MMETh MOHATHE 00 OpPUEHTHUPOBAHHOW Iuiomaau. Ilonb3oBaThCs
METOJIOM KOOPJIMHAT Ha IJIOCKOCTU, TPUMEHSATH €r0 MPHU PEIICHUH TEOMETPUIECKUX
U TpakTUYecKux 3agad. [IpuMeHsTh MeTOoA KOOpJAMHAT B  MPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a]a4ax.

Brnaners moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXKaTh Ha YHUCJIO, BJIAJETh NpaBUJIaMH TPEYrojbHUKA M MapajuiesorpaMma.
Brnaners mpakTUueCKUMU UHTEPHPETAUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATAaMU BeKTopa. BriajeTh ClI0XEeHMEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpJAUHATAX.

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

Brnanerp NOHATHEM CKaJIsipHOTO MPOU3BEACHUS BEKTOPOB, MOHUMATh €r0
FEOMETPUYECKHUI CMBICT U YBEPEHHO MOJIB30BATHCS €0 BEIPAXKEHUEM B JICKAPTOBBIX
KOOpAWHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOI'O MPOU3BEACHUS U €T0 CBSI3b C
npoerupoBaHueM. [IpuMeHSITh CKalsipHOE MPOU3BEJICHHE BEKTOPOB IS
HAaXOXJIECHUS [JIMH W YrjoB. Pemarh reomMeTpudeckue 3aadyd C IMOMOIIbIO
CKQJISIPHOTO TTpou3BeAcHUs. Vcnoib30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agayax.

Brnaners MOHSATUSIMH MPaBWILHOTO MHOTOYTOJIbBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PAJUaHHOW MEpPHhI yIJia, BBIYUCIATH IUIOMIAIb Kpyra U
ero yacren. [lonumare cMmbica uncna m. [IpUMEHATH MOJIyYEHHBIE YMEHUsS IPU
pElICHUN TPAKTUYECKUX 3a7ad. 3HATh MCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUU
JUTMHBI OKPY>KHOCTHU U IUIOMIAAN KpyTa.

Nmets mnpencraBieHue o MOpeoOpa3oBaHUM IUIOCKOCTH, O JIBHXKCHUSIX.
Haxomute ocu, mEeHTpbl cUMMeTpuu (QUryp, IEHTPbl MMOBOPOTA, HAXOJIUTH
KOMITO3UIIMM TPOCTEHIMX MpeoOpazoBanuii. [IpUMeHATh NBWXKEHHS TUIOCKOCTH
IIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTeMaTUYECKHUE
MOJENH ISl 3a/1a4 PEeAIbHOM )KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKUX (YHKIMMA (MONB3YySCh, Tl
HE0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbie)
pa3aeiioB H TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
Hauaina reomerpun.
IIpocreimue
r€OMETPUYECKHUE
! o P . )8 i https://resh.edu.ru/
CBOMCTBA.
UIYPBI M MX CBOUCTB https://www.yaklass.ru/
N3smepenune
F€OMETPUUYECKHUX
BEJINYUH
https://resh.edu.ru/
2 TpeyronbHuKH 19 1
pey https://www.yaklass.ru/
[TapamienbHOCTS.
3 C P 15 i https://resh.edu.ru/
MMa yTIJIOB
y y https://www.yaklass.ru/
MHOI'OYTOJIbHUKA
4 IIpssMoyTOIBHBIE 7 https://resh.edu.ru/
TPEYTOJbHUKH https://www.yaklass.ru/
5 I'eomerpuueckue 5 1 https://resh.edu.ru/
HEPABEHCTBA https://www.yaklass.ru/
OKpY’>KHOCTb.
I'eomerprueckue mecra
P https://resh.edu.ru/
6 touek. [loctpoenus ¢ 18 1

MOMOUIBIO ITUPKYJIS U
JIMHENKH

https://www.yaklass.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

[ToBTOpEHME,
0000111cHHE, 10 https://resh.edu.ru/
CUCTEMATH3ALUA https://www.yaklass.ru/
3HaHUHI

OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



https://resh.edu.ru/
https://www.yaklass.ru/

8 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
Ne HaumenoBanue pasuesion (undposbie)
Kontpoasnbie | IlpakTuueckue
n/m | W TeM NPOrpamMmMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
. https://resh.edu.ru/
1 HerbipéxyromnbHukn 22 1 https://www.yaklass.ru/
https://resh.edu.ru/
2 Tlonobue 16 1 https://www.yaklass.ru/
https://resh.edu.ru/
3 1Inomay 16 I https://www.yaklass.ru/
4 Teopema IIudaropa u 18 1 https://resh.edu.ru/
Hayaja TPUTOHOMETPUH https://www.yaklass.ru/
v
5 FIet H 20 1 https://resh.edu.ru/
HCTLIPEXYTOJILHHKH, https://www.yaklass.ru/
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpeHue, o600mIEHNE, https://resh.edu.ru/
6 . 10 1
cucTeMaTu3alus 3HaHu https://www.yaklass.ru/
OBIIEE KOJIMYECTBO HACOB
1 102 6 0

[10 [TIPOT'PAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

9 KJIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undgposBbie)
pa3aeyioB M TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMsbl padoThI padoThI
pecypchl
1 Pemrenue 2 | https://resh.edu.ru/
TPEYTrOJIbHUKOB https://www.yaklass.ru/
) ITonoGue 12 | https://resh.edu.ru/
TPEYTOJIbHUKOB https://www.yaklass.ru/
https://resh.edu.ru/
3 M 1
€T0J KOOpAuHAT 0 1 https://www.yaklass.ru/
https://resh.edu.ru/
4 B 2 1
CHTOpRI 0 https://www.yaklass.ru/
5 JInvHa OKpY»KHOCTH H 16 | https://resh.edu.ru/
IIouaap Kpyra https://www.yaklass.ru/
6 1 . 10 https://resh.edu.ru/
BIDKEHUS
friocKocTH https://www.yaklass.ru/
[ToBTOpEHUE,
000011eHNE, https://resh.edu.ru/
7 12 1
CHCTEMAaTU3aLHS https://www.yaklass.ru/
3HAHUU
OBUIEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOTPAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

INIOYPOYHOE INIAHUPOBAHUE

7 KUIIACC
Konu4yecTBo yacos
Ne i/ Tema ypoka B Kourpoasnsie | IIpakTnyeckue
cero padoThbI padoThI

Wcropusi BOBHUKHOBEHUS U pa3BUTHSI T€OMETPUU 1
HayvanbHble nonsTus reomerpun. Touka, npsimasi, OTpE30K, JIy4 1

3 Hauanpubie nouaTus reomerpun. Todka, npsimasi, OTPE30K, JIyd 1 0 0

4 HOHVaTne 00 akcrome, TeopeMe, 10Ka3aTeNbCTBE, ONPeIeIeHUH, 1 0 0
CBOMCTBE, IIPU3HAKE

5 B3anMHOe pacnionoxxeHue Touek Ha npsiMoi. M3mepenne JuinHbI 1 0 0
OTpE3Ka, PACCTOSTHUE MEKIY TOUKAMHU

6 B3anMHOe pacnosiokeHue ToYeK Ha psaMou. M3Mepenne juiiHbl | 0 0
OTpE3Ka, PACCTOSTHUE MEXKY TOUKAMHU

7 B3aumHoe pacnonoxeHue Touek Ha npsiMon. M3Mepenue MHbI | 0 0
OTpE3Ka, PACCTOSHUE MEXKIY TOUKAMHU
[TonynmockocTs u yrois. Buasl yrios. MI3Mepenne BenTu4uH yIriioB 1
[TonymnockocTs 1 yros. Bunasl yrios. MI3Mepenue BeIu4uH yIjioB 1

10 [Tonynnockocts u yros. Buasl yrios. 3mepeHre BETMYUH YTII0B 1 0 0

1 Beprukansable U cMexHbIE yIuibl. [lapaensaelie u 1 0 0
NEPIIEHIUKYJISIPHBIE MTPSIMbIE

12 Beprukanbsable u cmexHbIe yribl. [lapamiensHeie n | 0 0
NEPIIEHIUKYJISPHBIE TPSIMBbIE

13 Beprukansable u cMexHbIe yruibl. [lapainensHelie n | 0 0
MePIEeHIUKYIISIPHBIE MTPSIMbIE

14 Bepruxansable U cMexHbIE yIuIbl. [lapaiensaelie u 1 0 0




MEpIEHIUKYIISIPHBIE MTPSMBIE

BepTI/IKaJIBHBIe N CMCIKHBIC YTJIBI. HapaJ'IJ]eJ'ILHBIe n

15 1 0 0
NEPIEHIUKYIISIPHBIE IIPSIMbIE

16 buccektpuca yria 1 0 0

17 buccekrpuca yria 1 0 0

18 buccexrpuca yrina 1 0 0

19 Jlomanas. Bunpl nomanbixX. JmHa ToMaHOM 1 0 0

20 Jlomanas. Buael momaHbIx. [IauHa TJoMaHOH 1 0 0

71 MHuoroyronsHuku. [Iepumerp MHOTOYTONBHUKA. [IOHATHE O BBITYKIIBIX | 0 0
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

” MHuoroyronsHuku. Ilepumerp MHOTOyrosnpHuKa. [IoHsITHE O BBITYKIBIX 1 0 0
U HEBBIITYKJIBIX MHOIOYTOJIbHUKAX

” MmuoroyronsHuku. Ilepumerp MHOTOyroasHuKka. IToHATHE O BBITYKIIBIX | 0 0
Y HEBBIITYKJIBIX MHOTOYTOJIBHUKAX

24 MHuoroyronsHuku. [lepumerp MHOTOYTrOIBHUKA. [IOHATHE O BBITYKIIBIX | 0 0
1 HEBBIITYKJIBIX MHOIOYTOJIbHUKAX

75 MHuoroyronsHuku. Ilepumerp MHOrOyronsHuka. [loHsTHE O BBITYKIBIX 1 0 0
U HEBBIIIYKJIBIX MHOIOYTOJIbHUKAX

26 HNHCTpYMEHTHI 111 U3MEPEHUHN U TOCTPOCHUI 1 0 0

27 HNHcTpyMEHTBI 11 U3BMEPEHUN U TOCTPOSHUN 1 0 0
Kontponbnas padota o teme "Havana reometpun. [Ipocreiimme

28 reoMeTpuueckue GUrypsl U UX cBoMCTBa. Mi3MepeHue reoMeTpuaeckux 1 1 0
duryp”

29 Menauana, 6GucceKTpuca 1 BbICOTa TPEYTrOJIbHUKA 1 0 0

30 Menunana, GuccekTpuca 1 BbICOTa TPEYTOJIbHUKA 1 0 0

31 PaBeHCTBO TpeyroJbHUKOB 1 0 0

32 I1epBblii 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJBHUKOB 1 0 0




33 [IepBblit 1 BTOpOM IPU3HAKK PABEHCTBA TPEYTOJIBHUKOB 1 0 0
34 IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJBHUKOB 1 0 0
35 [IepBblit 1 BTOpOM NPU3HAKK PAaBEHCTBA TPEYTOJBHUKOB 1 0 0
36 IIepBblii 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJBHUKOB 1 0 0
37 PaBHOOEIpEHHBIC TPEYTONBPHUKHA U UX CBOMCTBA 1 0 0
38 PaBHOOe1peHHbIE TPEYTOJILHUKU M UX CBOICTBA 1 0 0
39 PaBHOOEIpEHHBIC TPEYTOJIBHUKN U UX CBOMCTBA 1 0 0
40 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOIbHUKA 1 0 0
41 [IpusHak paBHOOEIPEHHOTO TPEYTOJbHHUKA 1 0 0
42 Tpernii npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1 0 0
43 Tperuii npu3HaKk paBeHCTBA TPEYTOJIbHUKOB 1 0 0
44 Tpetnii npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1 0 0
45 ®durypsl ¢ oceBoit cumMmerpuen. IIpumepsl cummerpuu B 1 0 o
OKpY KarolleM MUpe
46 @urypsl ¢ oceBoi cummerpuel. [Ipumepsl cummerpuu B | 0 0
OKpY KarolleM MUpE
47 KonTponbHas padota no teme "TpeyronbHUKu" 1 1 0
48 [TapannenbHOCTh OPSIMBIX 1 0 0
49 CBolicTBa ¥ PU3HAKY NAPAIJIEIBbHBIX MPSIMBIX 1 0 0
50 CBolicTBa M MPU3HAKU MAPAJJICTBHBIX PSMbIX 1 0 0
51 CBolicTBa U NPU3HAKY NMAPAIJIEIBbHBIX MPSIMBIX 1 0 0
52 CBolicTBa ¥ IPU3HAKY NTAPAJJIENBHBIX MPSIMBIX 1 0 0
53 CpolicTBa ¥ NPU3HAKY NMAPAJJIEIIbHBIX MPSIMBIX 1 0 0
54 CpolicTBa ¥ IPU3HAKY NAPAJIJIENBHBIX MPSIMBIX 1 0 0
55 Cymma yTJIOB TpEyroJibHUKa 1 0 0
56 CyMmMa yrIIoB TpeyroJbHUKa 1 0 0




57

Bremnue yrisl TpeyrojibHHAKA

58 Bremnue yrisl TpeyrojibHHUKa 1

59 CyMMa BHYTPEHHHX yTJI0B MHOTOYTOJIbHUKA U CYMMa BHEUTHUX yTJIOB 1 0 0
BBIITYKJIOI'O MHOTOYT'OJIbHUKA

60 CyMMa BHYTPEHHHX YIJI0B MHOTOYT'OJIbHUKA U CYMMa BHELIHUX yIJIOB 1 0 0
BBIIYKJIOT'O MHOT'OYTOJIbHUKA

61 CyMMa BHYTPEHHUX yIJI0B MHOTOYTOJIbHUKA U CyMMa BHELIHHUX YIJIOB 1 0 0
BBIIYKJIOT'O MHOTOyTOJIbHUKA

2 Kontponbnas padota o teme "llapannensHocts. CymMma yriioB 1 1 0
MHOTOyTOJIbHUKA"

63 [Ipu3Haky paBeHCTBA NPSAMOYIOJIbHBIX TPEYTOJIBHUKOB 1 0 0

64 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIHbHUKOB 1

65 [IepnieHuKyIsp ¥ HAKJIOHHAA 1

66 CBoiicTBO MeMaHbI IPSIMOYTOJIBHOI'O TPEYTOJIbHHUKA, TPOBEAEHHON K 1 0 0
TUIIOTEHY3€

67 CBOIiCTBO MeIMaHBbI MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, TPOBEIEHHOM K | 0 0
TUIOTEHY3€

68 [IpsimoyrombHbIi TpeyroibHUK ¢ yrioM B 30 rpagycoB 1 0 0

69 [IpsiMmOyTroBHBIN TPEYTOIBLHUK C yTIIOM B 30 rpaaycoB 1 0 0

70 CooTHoIEHNS MEX/1y CTOPOHAMU U YIJIaMU TPEyTroJIbHUKA 1 0 0

71 CooTHoOUIEHUsI MEKIY CTOPOHAMHU U YIJIaMH TPEYTOJIbHUKA 1 0 0

72 HepasenctBo TpeyronbHuka. HepaBeHCTBO 0 JJIMHE JIOMaHOM 1 0 0

7 HepaBeHCTBO MeXy NepHIEHIUKYIIPOM M HaKJIOHHOU. PaccTosHue ot 1 0 0
TOYKH /10 IPSIMOH

74 KonTponbnas padota no temam "[IpsiMmoyronbHbIe TPEyroJIbHUKH'", | | 0
"I'eomeTprueckue HepaBeHCTBA"

75 OKpy’KHOCTb, XOP/IbI U IUAMETPBI, UX CBOKWCTBA 1 0 0




76

OKpy’KHOCTb, XOP/IbI U TUAMETPBHI, UX CBOWCTBA

77

B3aumHoe pacnonoxeHue oKpyKHOCTH U npssMoi. KacatenbHas u
CEeKyIlasi K OKPY>KHOCTHU

78

BzaumHoe pacnionoxxeHue okpyKHOCTH U nipsiMmoid. KacarenbHas u
CeKyIas K OKpY>KHOCTHU

79

B3aumHoe pacnonoxeHue oKkpyKHOCTH U npsimoid. KacarenbHas u
CEKYIIIasi K OKPY>KHOCTH

80

Opr)KHOCTL, BIIMCAHHAs B yI'oJl

81

OKpy’KHOCTb, BIIUCAHHAS B yToOJl

82

Ilonsatue o reoOMCTPpUICCKOM MCCTC TOYCK. HpI/IMepBI reOMCTPHUICCKUX
MECT TOYCK Ha IIJIOCKOCTH

83

IlonsTue o reOMETPUICCKOM MECTE TOYCK. HpI/IMepBI rCOMETPHUICCKUX
MCCT TOYCK Ha IIJIOCKOCTHU

84

OnucaHHast OKPY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP

85

OmnucaHHast OKpYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

86

MCTOJI FeOMCTpH‘-IeCKI/IX MECT TOUYCK HpI/I peHIeHI/II/I FeOMeTpI/I‘-IeCKI/IX
3a7a4

87

MGTOI[ TCOMECTPUUYCCKUX MCCT TOUCK IIPHU PCHICHUN T'COMCTPUUCCKUX
3aaa4

88

Meto reoMeTpUIEeCKUX MECT TOUYEK ITPH PEIICHUH TEOMETPUUECKHUX
3a1a4

89

MCTOI[ FeOMeTpI/I‘-IGCKI/IX MECT TOUYCK HpI/I peHICHPII/I FCOMGTPI/I‘-IGCKI/IX
3a7a4

90

O6ocHOBaHMS MPOCTEHIITNX TOCTPOCHUH, STAMBI 331a4H Ha
IIOCTPOEHHUS, PELICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JIMHEUKON

91

O0ocHoBaHUSA HpOCTefIIHHX HOCTpOCHHﬁ, JTaIlbl 3aa4Y1 Ha
IMOCTPOCHUA, PCUHICHUC 3aa1 Ha ITIOCTPOCHUC TUPKYJIEM U JIMHENKON




Kontponbnas padota o teme "OkpykHOCTb. [ eoMeTpruueckne Mmecta

92 touek. [locTpoeHus ¢ TOMOIIBIO LIUPKYJIS U JTMHEHUKHU" 1

93 [ToBTOpenue u 06006meHue. Pemenue 3aaa4, WILTIOCTPUPYIOIIUX CBSI3U 1
MEXTy pa3IMIHBIMU TEMaMH Kypca

94 [ToBTOpenue u 0606meHue. Pemenue 3aaa4, WITIOCTPUPYIOIIUX CBSI3U 1
MEXy pa3TUYHBIMU TEMaMHU Kypca

95 [ToBTOpenue n o6obmeHue. Pemenune 3amay, WITIOCTPUPYIOMINX CBSI3U |
MEXTy pa3JIMYHBIMUA TEMaMH Kypca

96 [ToBTOpenue u 0606meHue. Pemenue 3aaa4, WILTIOCTPUPYIOIIUX CBSI3U 1
MEXTy pa3INYHBIMU TEMaMH Kypca

97 [ToBTOpenue u 0606meHue. Pemenue 3aaa4, WITIOCTPUPYIOIIUX CBSI3U 1
MEXy pa3TUYHBIMU TEMaMHU Kypca

08 [ToBTOpenue u 0600meHne. Pemmenue 3a1a4, WILTIOCTPUPYIOIINAX CBSI3U |
MEXTy pa3IMYHBIMUA TEMaMH Kypca

99 [ToBTOpenue u 06006meHue. Pemenue 3aaa4, WITIOCTPUPYIOIINUX CBSI3U 1
MEXTy pa3INdYHBIMU TEMaMH Kypca

100 [ToBTOpenue u 06061meHue. Pemenue 3aaa4, WITIOCTPUPYIOIIUX CBSI3U 1
MEX]y pa3TuYHbBIMU TEMaMHU Kypca

101 Wrorosas koHTpoJsibHas paboTa 1

102 [ToBTOpenue u 06061meHne. Pemenue 3aaa4, WITIOCTPUPYIOIIUX CBSI3U |
MEXIy pa3IndHBIMU TEMaMH Kypca

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Ne

KoaunuecTBO 4acoB

W Tema ypoka Beero KonTtposbHbie IIpakTuyeckue

padoThI padoTsbI
1 [Tapannenorpamm, €ro NpU3HaKu U CBOKWCTBA 1 0 0
2 [Tapannenorpamm, ero npu3Haku U CBOMCTBA | 0 0
3 [Tapannenorpamm, €ro Npu3Haku U CBOKWCTBA 1 0 0
4 [Tapannenorpamm, ero nNpu3Haku U CBOMCTBA 1 0 0
5 [Tapannenorpamm, €ro Npu3Haku U CBOKMCTBA 1 0 0
6 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX IPU3HAKHU U CBOMCTBA 1 0 0
7 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA 1 0 0
8 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX MIPU3HAKHU U CBOMCTBA 1 0 0
9 [IpsimoyronbpHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA 1 0 0
10 CpenHsist TMHUS TpeyroJbHUKA 1 0 0
11 Cpenusia muHus TpeyroJIbHUKA 1 0 0
12 Tpaneuus. PaBHoOenpenHas Tpanenus, €€ CBOWCTBA U MPU3HAKH 1 0 0
13 Tpanenus. PaBHoOenpeHHas Tpamnenus, e€ CBOMCTBA U MIPU3HAKU 1 0 0
14 [IpssMoyronbpHas Tpanenus 1 0 0
15 CpenHsist TMHUS Tpaneuu 1 0 0
16 Teopema ®aneca 1 0 0
17 Teopema Paneca | 0 0
18 Teopema 0 IpoONOPIMOHATIBHBIX OTPE3KAX 1 0 0
19 Teopema 0 mponoOpUUOHATIBHBIX OTPE3KAX 1 0 0
20 IlenTp Macc TpeyrojbHHUKA 1 0 0
21 IleHTpasIbHO-CUMMETPHUYHBIE (PUTYPBI 1 0 0




22 KonTponbhas padota no teme "YeTblpéXyroabHUKN" 1 1 0
23 [TonoGue TpeyroibHUKOB, KOAPHHUIMEHT 000U 1 0 0
24 [Tonobue TpeyroabHUKOB, K03 PUIMEHT 0100Us 1 0 0
25 [Tpu3Haku no00us TPEYTrOIbHUKOB 1 0 0
26 [Ipu3Haky mogo0ust TPEYroJIbHUKOB 1 0 0
27 [Tpu3naku Mo 00U TPEYTrOIbHUKOB 1 0 0
28 [Ipu3Haku mo100us TPEYyroJbHUKOB 1 0 0
29 [Ipu3naku noo0us TpeyroabHUKOB 1 0 0
30 [Ipu3Haky mMogo0us TPEYroJbHUKOB 1 0 0
31 [Tpumenenne o 00Hs IPH PEIICHUN MPAKTUIECKUX 3a/1a4 1 0 0
32 [TpumeHeHue noJ00Hs IPU PELLICHUH NPAKTUYECKUX 3a/1a4 1 0 0
33 [Ipumenenue moooUst pU pelIeHUH MPAKTUUYECKUX 3a]a4 1 0 0
34 [TpumeneHne nog00Hs IPH PELICHUH MPAKTUYECKUX 3a/1a4 1 0 0
35 [Ipumenenue mogooust pU pelIeHUH MPAKTUUECKUX 3a]1a4 1 0 0
36 [Tpumenenne nogo0Hs MPH PEILICHUH NPAKTUYECKUX 3a/1a4 1 0 0
37 BBenenue nonatus npeodpa3oBaHus Mog00Ms U MOK0OHBIX GUTYp 1 0 0
38 Konrponsnas padora no teme "[lonodue" 1 1 0
39 [Tonstue mnomaau. CBOWCTBA IIIOMIAICH TE€OMETPUUECKUX PUTYD 1 0 0
40 [Nonsarue nnomntanu. CBOKWCTBA MJIOMIAACH reOMETpUIECKUuX puryp 1 0 0
41 [TonsTre mnomaau. CBOWCTBA IUIOMIAICH TE€OMETPHUUECKUX (PUTYD 1 0 0
47 [Ipocreiimme hopMybl A MIIOMIAAN TPEYTOJIbHHKA, | 0 0
napaJuienorpaMma, pom0a 1 Tpanenuu
43 [Ipocreiimue hopMybl A MIIOLAAN TPEYTOJIbHUKA, 1 0 0
napasiesiorpaMma, pom0a U Tpanenuu
44 [Ipocreiimme Gopmysl AJs IUIOMIAAN TPEYTOIbHUKA, 1 0 0

napajuiesiorpaMma, poM0a 1 Tpamneuu




[Ipocreiimume Gopmybl s IUIOMIAAN TPEYTOJIbHUKA,

45 1 0 0
napajiesiorpaMma, pom6a U Tpanenuu

46 [Ipocteiimme hopMyIbl A MIIOMIAAN TPEYTOJIbHUKA, ) 0 0
napajuiesiorpaMmma, pom0a 1 Tpanerm

47 [Ipocteiimue popMybl A MIIOLAAN TPEYTOJIbHUKA, 1 0 0
napasiesiorpaMma, pom0a U Tpanenuu

43 [Ipocreitmme GopmMyIibl AJis MIIOMIAINA TPEYTOJIBHHKA, | 0 0
napajuiesiorpaMmma, poM0a U Tparneinuu

49 [Ipocreiimme hopMysbl A MIIOMIAAN TPEYTOJIbHUKA, | 0 0
napajiesiorpaMma, pom0a U Tpaneuu

50 [Ipocteiimue popMybl A MIIOLAAN TPEYTOJIbHUKA, 1 0 0
napasiesiorpaMma, pom0a U Tpanenuu

51 [Tnomaan momoOHBIX Guryp 1 0 0

52 [Tnomaau noroOHBIX Guryp 1 0 0

53 [Tnouaau nonoOHbIX HUryp 1 0 0

54 KonTponbnas pabota o Teme "Ilnomans" 1 1 0

55 Teopema I[Tudaropa 1 0 0

56 [Tpumenenue Teopemsl [Iugaropa npu perieHnu NpaKTHUECKUX 1 0 0
3a1a4

57 ITpumenenue Teopemsl [Iugaropa npu pereHnn NpaKTHUECKUX 1 0 0
3az1a4y

58 [Ipumenenue Teopemsl [Iudaropa npu pemeHN NpakTUIECKUX | 0 0
3a1a4

59 [Tpumenenue Teopemsl [Iugaropa npu perieHnu NpaKTHUECKUX | 0 0
3a1a4

60 IIpumenenue Teopemsl [Ingaropa npu perieHnu NpaKTHUECKUX 1 0 "

3a1a4




61 [IponoprronanbHbIE OTPE3KH B PSMOYTOJIBHOM TPEYTOJIbHUKE 1 0 0

62 [IponopuroHaIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1 0 0

63 [IponoprmonanbHbIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE 1 0 0

64 [IponopuiroHalIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1 0 0

65 [IponopumoHanbHbIe OTPE3KU B MPSIMOYTOJILHOM TPEYTOJbHUKE 1 0 0

66 [IponopuiroHa/IbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1 0 0

67 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC OCTPOTO yIJIa 1 0 0
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

68 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC OCTPOTro yIJia | 0 0
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

69 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC OCTPOTO YyIJIa | 0 0
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

70 Tpuronomerpuueckue ¢pynknuu yrioB B 30°, 45° u 60° 1

71 Tpuronomerpuueckue ¢pynkuuu yrios B 30°, 45° u 60° 1

7 Kontponbnas padota o teme "Teopema [Tudaropa u Hauana 1 1 0
TpUroHomeTpun"

73 BrnucanHble U eHTpaIbHbIE YTIIIbI 1 0 0

74 BriucanHbIe U LIEHTPAIbHBIC YIUIBI 1 0 0

75 BrnucanHbie U IEHTpaIbHBIE YIUIBI 1 0 0

76 BrniucaHHbIe ¥ LIEHTPAIBHBIC YIUIBI 1 0 0

77 VYron Mexay KacaTeJIbHOW U XOpAOH 1 0 0

78 Yroa Mexay KacaTeJIbHOU U XOpAOU 1 0 0

79 VYriael MeXAy XOpAaMu U CEKYIIMMU 1 0 0

80 VYTibl MEXAY XOpIaMU U CEKYIIUMU 1 0 0

81 Brniucannsie 1 onrcaHHbIE YETHIPEXYTOJIbHUKHI 1 0 0

82 BrnucanHble ¥ ONIMCAHHBIE YETHIPEXYTOJIbHUKHU 1 0 0




83 CBoiicTBa ¥ PU3HAKK BIMCAHHOTO YETHIPEXYTOJIbHUKA 1 0 0

84 CBoiicTBa U IPU3HAKU BIMCAHHOTO YETHIPEXYTOJIbHUKA 1 0 0

85 CBolicTBa M NPHU3HAKH BIMCAHHOT'O YETBIPEXYTOJIbHUKA 1 0 0

86 CBolicTBa ¥ IPU3HAKK BIMCAHHOTO YETHIPEXYTOJIbHUKA 1 0 0

87 B3anmHoe pacnonoxxeHue AByX OKPYKHOCTEM 1 0 0

88 B3aumHoe pacnonoxeHue JByX OKpyKHOCTEN 1 0 0

89 Kacanue okpyskHOCTEM 1 0 0

90 Kacanue oxpyxHOCTEN 1 0 0

91 OO6mue KacaTeabHbIE K IBYM OKPYKXHOCTSIM 1 0 0

9 KonTponbHast padota o teme "YTibl U 4eThIPEXYTOJIbHUKH, | | 0
CBSI3aHHBIE C OKPYKHOCTHIO"

93 IToBTOopenue u o6o0meHue. Penenue 3a1a4, WILTIOCTPUPYIOIIUX | 0 0
CBSI3U MEXKIY pa3IMYHbIMU TEMaMH Kypca

94 [ToBTOpenue u 06o0meHne. Pemenune 3amay, WILTIOCTPUPYIOIINX | 0 0
CBSI3U MEXKIY pa3IMuHbIMU TEMaMH Kypca

95 [ToBTropenue u o6o0menHue. Penenne 3a1a4, MILTIOCTPUPYIOMIAX 1 0 0
CBSI3M MEKIY pa3IMYHBIMU TEMaMH Kypca

96 IToBTOpenue u o6o0mmeHue. Penenne 3a1a4, WILTIOCTPUPYIOIIUX 1 0 0
CBSI3U MEXKIY pa3IMYHBIMU TEMaMH Kypca

97 [ToBTOpenue u o6o0meHue. Pemenune 3amay, WITIOCTPUPYIOIINX | 0 0
CBSI3U MEXKIY Pa3IMYHbIMU TEMaMH Kypca

98 [ToBTropenue u o6o0meHue. Penenne 3a1a4, WILTIOCTPUPYIOMIUX 1 0 0
CBSI3U MEXKIY pa3IMYHBIMU TEMaMH Kypca

99 IToBTOpenue u o6o0mmenue. Penenne 3a1a4, WILTIOCTPUPYIOIIHUX I 0 0
CBSI3U MEXKIY pa3IMYHBIMU TEMaMH Kypca

100 [ToBTOpenue u o6o61eHue. Pemenue 3aaa4, WITIOCTPUPYIOIIUX | 0 0

CBSI3M MEXKIY Pa3IMYHBIMU TEMaMH Kypca




101

WroroBas koHTposibHas paboTa

102

IToBTopenue u o6o0mmenue. Penenue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3M MEXIY Pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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9 KJIIACC 0

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYecKkue
padoTsbI

Cunyc, kocunyc, TanreHc yrios ot 0 1o 180°

OcHOBHOE TPUTOHOMETPHUIECKOE TOXKIECCTBO

DopMyIIbl IPUBEACHUS

dopmyIbl TpUBEICHUS

Pemenue TpeyronpHukoB. Teopema KOCUHYCOB

Pemenue TPEYTOJIbHUKOB. TeopeMa KOCHHYCOB

Teopema cuHyCcOB

R0 NN B WIN =

Teopema cuHycOB

[UNE [ G GO G R [ G [ GG [ —

OO0 O OO0 |0 0O

OO0 0O OO0 |0 | 0O

O

Pemenne MPAKTUYCCKUX 3aaa4 C UCITI0JIb30BaAHUEM TCOPEMBI KOCUHYCOB
H TCOPEMBI CHHYCOB

o

o

10

Pemenue MPAKTUYCCKUX 3aaa4 C UCTIOJIB30BAHUEM TCOPEMbI KOCUHYCOB
H TCOPCMbI CUHYCOB

11

Pemenne MPAKTUYCCKUX 3a/1a4 C UCITI0JIb30BAHUEM TCOPEMbI KOCMHYCOB
" TCOPEMbI CHHYCOB

12

Pemenne MPAKTUYCCKUX 3aaa4 C UCITIOJB30BaAHUEM TCOPEMBI KOCUHYCOB
N TCOPEMBI CHHYCOB

13

Tpuronomerpuueckue GopMyIbl IS IJIOMIAIN TPEYTOJIbHUKA,
napajuiesorpaMma

14

TpuronomeTrpuyeckue GopMyIibl U1 MIIOMATN TPEYTOIbHUKA,
napajuieiorpaMma

15

Tpuronomerpuieckne GopMyIIbI IS IIONIATN TPEYTOIbHUKA,
napajuiesorpaMma




Tpuronomerpuyeckue GopMyJibl U1 IIIOIMATN TPEYTOJbHUKA,

16 1 0 0
napajuiesiorpaMmma
17 ®opmyna ['epona 1 0 0
18 ®opwmyina ['epona 1 0 0
19 ®opwmyia ['epona 1 0 0
20 dopmya mIomaal BHITYKIOr0 YeThIPEXYTOJIbHUKA 1 0 0
21 @opMyia IUIOIIAIN BBITYKIIOTO YeTHIPEXYTOJIbHUKA 1 0 0
22 Kontponbhas pabota no Teme "Perienue TpeyroibHUKOB" 1 1 0
23 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKU B OKPYKHOCTHU 1 0 0
24 Teopema 0 Ipou3BEIEHUU OTPEIKOB XOPJI 1 0 0
25 TeopemMa 0 mpoOU3BEAECHUH OTPE3KOB XOPJI 1 0 0
26 Teopemsl 0 IPOU3BEAECHUH OTPE3KOB CEKYLINX 1 0 0
27 TeopeMsl 0 MPON3BENECHUH OTPE3KOB CEKYIINX 1 0 0
28 Teopema o kBajpare KacaTelabHON 1 0 0
29 Teopema o kBagpaTe KacaTeIbHON 1 0 0
30 Teopembl UeBsl 1 Menenas 1 0 0
31 Teopembr UeBsl 1 Menenas 1 0 0
32 Teopembl UeBsl 1 MeHnenas 1 0 0
33 ITonsiTue 0 romoTeTHN 1 0 0
34 Konrponsnas padora no reme "[looOue TpeyronbHUKOB" 1 1 0
35 VYpaBHeHHEe PSAMON Ha TUIOCKOCTH. YTIIOBON KOA(DDHUIIMEHT U 1 0 0
CBOOOIHBIN YJIEH, UX T€OMETPUUECKHI CMBICIT
16 VYpaBHeHHE NIPSIMON HA MIIOCKOCTU. YTIOBON KOAPHUIUEHT U | 0 0
CBOOOIHBIN YJIEH, UX T€OMETPUUECKHUI CMBICI
37 ITapanienpHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX (YEPE3 YIIIOBOU 1 0 0

KO3 PHUIIHIEHT)




38 VYpaBHEHHE OKPYKHOCTH 1 0 0

39 HaxoxneHne nepecedeHnii OKpyKHOCTEN U MPSMBIX B KOOpAUHATAX 1 0 0

40 HaxoxieHne nepecedeHuil OKpy»KHOCTEM U MPAMBIX B KOOPJIANHATAX 1 0 0

41 dopMyia pacCTOSIHUSA OT TOYKH 10 IPAMOU 1 0 0

4 [Tnomans napamienorpaMma B KOOpAUHATAX, IOHATHE 00 | 0 0
OpPUEHTHPOBAHHOM IIOLIAAN

43 [TpumeHeHne MeTo1a KOOPAUHAT B IPAKTHUECKU-OPUEHTUPOBAHHBIX 1 0 0
reOMeTpUYECKUX 3a/1a4ax

44 Konrponsnas padora no reme "MeToa koopauHaT" 1

45 BekTtopsl Ha m1ockocTH 1 0

46 CrnorkeHue 1 BBIYMTaHNE BEKTOPOB — IPaBUJIa TPEYTOJIBHUKA U 1 0 0
napauiesnorpaMma

47 CrnoxeHue ¥ BBIUNTaHUE BEKTOPOB — IPABUJIAa TPEYTOJbHUKA U | 0 0
napauenorpaMma

48 YMHOXkEHUE BEKTOpa Ha YHCIIO 1 0 0

49 Koopaunatsl BekTOpa 1 0 0

50 CrnosxeHue 1 BBIYMTaHNE BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHCJIIO B | 0 0
KOOpJMHATax

51 CrnosxeHue 1 BBIYMTaHNE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCJIIO B 1 0 0
KOOpAMHATax

52 [IpumeHeHne BEKTOpOB B (PU3UKE, IICHTP Macc 1 0 0

53 [TonsiTue o 6asuce (Ha MIOCKOCTH). Pa3noskeHust BEKTOPOB 1O 6azucy 1 0 0

54 [TonsiTe o 6a3uce (Ha MIIOCKOCTH). Pa3okeHust BEKTOPOB 1O Oa3ucy 1 0 0

55 [TonsTue o 0a3zuce (Ha mockoctn). Pa3noxeHust BEKTOPOB 1O O6a3ucy 1 0 0

56 CkassipHoe IpOU3BeIEHUE BEKTOPOB, FTEOMETPUUYECKUNA CMBICI U | 0 0
BBIPQ)XEHUE B IEKAPTOBBIX KOOPAUHATAX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO MPOU3BEACHMUS 1 0 0




58 CkansipHoe Ipou3BeIeHUE U IPOCLIUPOBAHHE 1 0 0
59 IIpuMeHeHne CKaasIpHOTO IPOU3BEIEHUS BEKTOPOB AJIs HAX0XKIEHUS 1 0 0
JUIMH U YTJIOB
60 [TpuMeHeHHe CKalIIpHOrO MPOU3BEIEHUS BEKTOPOB JAJIs1 HAXOXKICHUS | 0 0
JUIMH U yTJIOB
61 [IprMeHeHre CKaIsipHOTrO IPOU3BEICHUSI BEKTOPOB JJIsl HAX0XKICHUS | 0 0
JUIMH U YTJIOB
2 Pemenne reoMeTpruueckux 3a7ad ¢ IOMOIIBIO CKAJISIPHOTO 1 0 0
IIPOU3BEIEHUS
63 Pemienune reomeTpuueckux 3a1a4 ¢ IOMOLIbIO CKAJIIPHOTO | 0 0
IIPOU3BEACHUS
64 Konrtpomnbnas padora o reme "Bekropsr" 1 1 0
65 [TpaBusIbHBIE MHOTOYTOJIBHUKH, BBIYUCICHUE UX 3JIEMEHTOB 1 0 0
66 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE UX 3JIEMEHTOB 1 0 0
67 [TpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYUCICHUE UX 3JIEMEHTOB 1 0 0
68 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BHIYMCIIEHUE UX DJIEMEHTOB 1 0 0
69 Yuciio m 1 JyIMHa OKPYKHOCTH 1 0 0
70 Yucno m 1 1MHA OKPY)KHOCTH 1 0 0
71 JlnHa 1yru OKpyKHOCTH 1 0 0
72 JnvuHa 1yru OKpy>KHOCTH 1 0 0
73 PannanHas mepa yria 1 0 0
74 Pannannasa mepa yria 1 0 0
75 [Inomane Kpyra u €ro 3J€MEHTOB (CEKTOpa U CETMEHTA) 1 0 0
76 [Tnomans Kpyra v €ro 3J€MEHTOB (CEKTOpa U CETMEHTA) 1 0 0
77 [Tnomanp Kpyra u €ro 3J€MEHTOB (CEKTOpa U CErMEHTA) 1 0 0
73 Beruucnenue nepuMeTpoB M Iiomazei Gpuryp, BKIOYAOIIX | 0 0

3JIEMEHTHI Kpyra




Brruncnenue nepumMeTpoB U miomaaei Gpuryp, BKIOYAIOMIMX

79 1 0 0
3JIEMEHTHI Kpyra

80 KonTponbHas no reme "J{mHa OKpy’KHOCTH U IUIOIIAAL Kpyra" 1 1 0

81 [enTpanbHas cUMMETpUS 1 0 0

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1 0 0

83 IToBopoT 1 0 0

84 OceBas cummeTpus 1 0 0

85 ®durypsl, CHMMETPUYHbIE OTHOCUTEJIEHO HEKOTOPOil ocH 1 0 0

86 [TapanienbHblil IepeHoC 1 0 0

87 ITonsaTue ABM>KEHHUS U €T0 CBOMCTBA 1 0 0

88 PaBenctBo Quryp 1 0 0

29 [TposiBineHus: CUMMETPUU B IPUPOJIE, JKUBOIIUCH, CKYJIBITYPE, 1 0 0
apXHUTEKType

90 Komnozunun neuxeHui (mpocTeime npumMepsl) 1 0 0

o1 [ToBTOpenue u o6obmeHue. Pemenue 3a1a4, WITIOCTPUPYIOMINX CBSA3H 1 0 0
MEXY Pa3IMYHBIMUA TEMaMHU Kypca

9 [ToBTOpenue n o6o0mmeHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBA3H | 0 0
MEX]y Pa3IMYHbIMU TEMaMU Kypca

93 [ToBTOpenue u 06o61eHue. Pemenue 3a1a4, WUTIOCTPUPYIOIIUX CBSI3U | 0 0
MEX]y Pa3IMYHBIMU TEMAaMU Kypca

94 [ToBTOpenue u o6obImeHue. Permenue 3a1a4, WITIOCTPUPYIOIINX CBSA3H 1 0 0
MEXy Pa3IMYHBIMUA TEMaMHU Kypca

95 [ToBTOpenue n o6o0mmeHue. Pemenune 3a1a4, WITIOCTPUPYIOIIUX CBA3H | 0 0
MEX]Y Pa3IMYHbIMU TEMaMU Kypca

96 [ToBTOpenue u 06o61eHue. Pemenue 3a1a4, WUTIOCTPUPYIOIINX CBSI3U | 0 0
MEXy Pa3IMIHBIMHA TEMaMHU Kypca

97 [ToBTOpenue u o6o6meHue. Pemenue 3a1a4, WITIOCTPUPYIOIINX CBA3H 1 0 0




MEXY Pa3IMIHBIMHA TEMaMHU Kypca

08 [ToBTOpenue u o6obImeHue. Pemenue 3a1a4, WITIOCTPUPYIOIIUX CBA3H 1
MEXy Pa3IMYHBIMUA TEMaMHU Kypca

99 [ToBTOpenue n o6o6mmeHue. Pemenune 3a1a4, WITIOCTPUPYIOIIUX CBA3H |
MEX]Y Pa3IMYHBIMU TEMaMU Kypca

100 [ToBTOpenue u o6o0menue. Pemenue 3a1a4, WILTIOCTPUPYIOIINX CBS3H |
MEX]y Pa3IMIHBIMHA TEMaMHU Kypca

101 HToroBast KOHTpOJIbHAsA paboTa 1

102 [ToBTOpenue u o6od1eHue. Pemenue 3aaa4, WUTIOCTPUPYIOMINX CBSI3U |
MEX]Y Pa3IMYHbIMU TEMAaMU Kypca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




CUCTEMA OIIEHKHU PE3YJIbTATOB

OcCHOBOI1 OlLICHMBaHUSI YYE€OHBIX JOCTHXKEHHI OOy4YarOIIMXCS SIBISIETCS
CUCTEMa IUIAHUPYEMBIX PE3yJbTaTOB 00ydeHwus, npenactaBieHHbIX Bo DPI'OC
00O u ®I'0OC COO.

[Inanupyembie pe3yibTaTbl OOy4YeHHUS MO MaTEeMaTHKE MPEICTAaBICHHI B
COOTBETCTBHH CO CTPYKTYPOH yueOHOIo mpeMeTa: o KypcaM — «Marematuka»
(5—6 xiaccel), «Anredpa», «I'eometpus», «BeposaTHocTh M cratuctukay (7-9
KJIacChl).

EcTp paznauuus B mpencTaBlieHUH MPEAMETHBIX Pe3yJbTaTOB MPOTrpaMM
0a30BOr0 U YIIIyOJIEHHOTO YPOBHEH.

IIpeameTHBIE PE3YNBHTATHI IO MATEMATUKE OMMCAHBI C UCITOJIB30BAHUEM

TEPMUHOJIOTUM  «OMEpUPOBaTh  MOHATHEM/CBOOOJHO  ONEPHUPOBATH
MTOHATHEM.

BBencHHBI KOHCTPYKT CIIy’)KMT OCHOBHBIM ITOKAa3aTelIeM, pa3JeistoluM
IBa YPOBHS TpeOOBAaHMI, MNPEIBSABIAEMBIX K MaTeMaTHYECKOW MOATOTOBKE
oOy4Jaronuxcs, — 6a30BOro v yriryoJI€HHOTO.

ba30BpIil YypOBEHb OIUCHIBACTCS KATETOPUEU «OIEPUPOBATH IOHITUEM,
yIrayOJeHHbI ypOBEHb OMHCHIBAETCS KaTeropuedl «CBOOOJHO OMNEpUPOBATH
HOHSTUEM.

1. Kpurepumn oueHnBaHMs NMCbMEHHBIX padoT 0 MaTeMaTHKe:
Ounenka «5», ecau:
® paboTa BBINOJIHEHA OJHOCTBIO;
® B JIOTUYECKUX PACCYXICHUAX M OOOCHOBAHMM pEIICHUS HET
poOeJIOB U OIITHUOOK;
® B pEHICHHMM HET MaTeMaTHYEeCKUX OIIMOOK (BO3MOXHA OJIHA
HETOYHOCTH MJIU OTIHCKA).
«4», ecan:
® paboTa BBINOJIHEHA OJHOCTHIO, HO 0OOCHOBAHMSI I11ar0B PEIECHUS

HCOOCTAaTOYHBI



® JOMyIlleHa OJHA OITMOKA WK €CTh JIBa-TPU HEJI0UeTa.

«3», ecam:

® JomyImieHo OoJsiee OMHOM WM Oojiee JIBYX-TpeX HEI0YETOB, HO
YYEHUK BJIajiceT 0O0s3aTeIbHBIMU YMEHHUSIMU IO MPOBEPSIEMOM
TEeMe.

«2», ecaau:

® JJOMYIIEHBI CYIIECTBEHHbIE OIMOKH, TOKA3aBIIINUE, YTO YUCHUK HE
BJIaJiceT 00s3aTeIbHBIMM YMEHUSMH 0 JJAHHOW TeME B TOJIHOU
Mepe.

«1», ecam:

e paboTa TmOKazajia TMOJHOE OTCYTCTBUE Y OOyYaroIlerocs
00s13aTeNIbHBIX 3HAHUM U yMEHUW MO MPOBEPSIEMON TeMme WU
3HAYUTENIbHAS YacTh PA0OTHI BBIIOJHEHA HE CAMOCTOSATEIIBHO HIIH
OTCYTCTBYET.

YuuTenb MOXET MOBBICUTH OTMETKY 3a OPUTHMHAIBHBIA OTBET WU
peleHrue 3agadyd, 3a pelIeHHe OoJiee CIIOKHOM 3ajadyd, IPeaJIOKEHHOU
JTOTIOTHUTEIIBHO.

OueHka yCTHBIX OTBETOB 110 MAaTEMATHKE

«5», eCJId Y4eHUK

® [IOJHO  pacKpbll  CoOJEp)KaHWe  MmaTepuajia B  oObeMe,
IPEAYCMOTPEHHBIX ITPOTPAMMOM B YU4SOHHUKOM;

® U3JIOKWUJ MaTepual TPAMOTHBIM SI3BIKOM, TOYHO HCIOJIB3YS
MaTeMaTUYEeCKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEIeICHHON
JIOTUYECKOM TOCIJIeI0BaTEIbHOCTH;

® [IPaBWJIbHO BBIMOJHUI PUCYHKH, YEPTEKU, TPaPUKHU K OTBETY;

® [iOKazaJdl YMEHHE WUIIOCTPUPOBATh TEOPUID KOHKPETHBIMHU
npuMepaMu, TPUMEHSATh B HOBOW CHUTYyalldd TPH BBITIOJTHEHUHU

IMPAKTUYCCKOI'O 3a/IaHNA;



IIPOJIEMOHCTPUPOBAJI ~ 3HAHWE TEOPUM  paHee  U3YYCHHBIX
COMYTCTBYIOILUX TEM, C(POPMHUPOBAHHOCTh U YCTONYHMBOCTH
UCIIOJIb3YEMBIX IIPH OTBETE YMEHUN U HABBIKOB;

OTBEYAJl CAMOCTOSTENIbHO, 0€3 HABOASIIUX BOIPOCOB YUUTEIS;
BO3MO’KHBI OJIHa-/1BE HETOYHOCTH pu OCBELICHUN
BTOPOCTEIICHHBIX BOIIPOCOB WM BBIKIAJKAX, KOTOPbIE YYECHHUK

JICTKO MCITpaBUJI ITIOCJIC 3aMEYaHuM YUYHUTCIIA.

«4», ecJIM yIOBIIETBOPSIET OCHOBHBIM TPEOOBAHUSIM Ha «5), HO IIPU 3TOM

AOIMYIICHBI HEOOIBIIINE HpO6€JIBI, HE HCKa3HuBIINEC
MAaTCMaTUICCKOC COACPIKAHUC OTBCTA.

AOIIYHICH OJWH-IABAa HCAOYCTAa IIpU OCBCOICHHHM OCHOBHOI'O
COACPIKaHMsA OTBCTA, UCITPABJICHHBIC ITOCJIC 3aMCUYaHHA YUUTCIIA,
AOITYIICHEBI oIIMOKa MM Oosiee ABYX HCAOYCTOB IIPH OCBCIICHHUHN
BTOPOCTCIICHHBIX BOIIPpOCOB NN B BBIKJIaJAKax, JICTKO

HCITPAaBJICHHLBIC ITOCJIC 3aMCYaHUA YUUTCIIA.

«3» cTaBUTCS B CJCAYIOINUX CIydYasaXx:

HETIOJTHO PACKPBITO COJIepKaHKE MaTepualia, HO MOoKa3aHo oOlee
MIOHHUMAHUE BONPOCA W  MNPOJEMOHCTPUPOBAHBI  YMEHU,
JIOCTATOYHBIC JIJI1 YCBOEHHUSI IPOTPAMMHOI0 MaTepuania;

UMEJIMCh 3aTPYJIHEHUS] WIM JIOMYIICHbI OIIMOKHU B OIpEEICHUU
MaTe€MaTH4YeCKOM  TEPMHUHOJIOTMH,  4YepTeXkax,  BbIKJIAJKaX,
WCIIPABJICHHBIE MOCJIC 3aMEYaHU

YUYEHHUK HE CIIPABUJIICS C IPUMEHEHHEM TEOPHUHU B HOBOM CUTYyallluH
IIPH BBITIOJTHEHUH MPAKTUYECKOT0 3aanusi. Ho BBIMOIHIII 3a1aHUS
00513aT€JIbHOTO YPOBHSI CJIOKHOCTH T10 TEME;

Py JIOCTAaTOYHOM 3HAHUM TEOPHUU BBISBJICHA HEAOCTATOYHAS

C(l)OpMHpOBaHHOCTB OCHOBHBIX YMCHI/Iﬁ 1 HaBBIKOB.



«2», ecIn:
® He PacKpbITO OCHOBHOE COJIEpKaHKHE YUeOHOTrO MaTepuaa;
e 0OHApPY)KCHO HE3HAaHHWE YYCHHUKOM OoJjbllell wWium Hauboiee
BaYKHOH YacTu yueOHOIro MaTepuana;
® JIONYIICHBI OIIMOKY B ONPEACIICHUN TIOHATHIA, IPU UCTIOTH30BAHUN
MaTEMaTUYECKON TEPMHHOJOTUA B PHUCYHKAX, YEPTEXKAX WIH
rpadukax, BbIKIIaJKaX, KOTOPbIE HE UCITPABJIEHBI MTOCIIE 3aMeYaHu i
«1» cTaBUTCS, €CJIM:
® YVyYeHUK OOHApYXXWJ TIOJHOE HE3HAHWE W HEMOHUMAaHUE
M3y4aeMoro y4eOHOro marepuaia WiId HEe CMOT OTBETUTh HHM Ha
OJIMH W3 MOCTaBJIEHHBIX BOIIPOCOB I10 TEME.
TpeOoBanus Kk peum:
¢ l3narath MaTepual JOTUYHO U TIOCIEOBATENHHO;
e OrtBeyaTh T'POMKO, UETKO, TMPAaBWIbHOM HHTOHALMEH C
COOJIIOICHUEM YJapEHUM.

Takxe Ba)XHO BHHMMATEIIBHO CIylIaTh APYTUX, YMEHHUE ITOCTABUTH

BOIIPOC, MPUHSATH y4acTUE B 00CYKICHUHU TPOOIEMBI.

OCHOBHBIMH BHUAaMHM KJIACCHBIX MW AOMallHUX pa60T ABJIAIOTCA

oOyuatorue padoThI.

ITo maTemaTuke IMPOBOJATCA TCKYIIHUEC U UTOTI'OBBLIC IMCbMCHHBIC pa6OTBI,

CaMOCTOATENbHBIE pa0OThI, KOHTPOJIb 3HAHUI B JOpME TECTa.

CaMOCTOSITEIbHBIE U TECTHI TOXKE MOT'YyT OBITH pacCcunTaHbl Ha uenmﬁ

YPOK WJIM Ha 4acTh €ro.

J_IJ'IH KOHTPOJIBHBIX pa60T CCTb OTACIIBHBIC TCTpadu, KOTOPBIC XPAHATCA

B IIKOJIC.

B 5-8 xitaccax paboThl MPOBEPSIIOTCA K YPOKY CIEAYIOIIETO JTHS.
B 9-11 1160 x ypoky cieayroiiero Hs, 1100 yepe3 OJuH-/IBa YPOKa.

OueHKH 3aHOCSTCS B KJIACCHBIH JKypHAJL.



Texyuue KOHTpOIbHBIE PAOOTHI HUMEIOT LIETIBIO IPOBEPKY U3Y4aeMOIo U
MIPOBEPSEMOr0 MPOrPaMMHOIO MaTepuana, HX COAEpXKAaHUE U 4YacToTa
OTIPENEISIIOTCA YYUTEIEM W BHOCSTCS B OOIMN rpaduK OIICHOYHBIX pPadOT
IIKOJIBI.

BeicTaBieHne 0TMETOK 32 YeTBePTh IPOU3BOJUTCS B COOTBETCTBUU CO
CpeIHEl OLIEHKOW 3a IMepHuoj,, OTOOpakaeMOM B DJIJIEKTPOHHOM JKypHale,
CJIEAYIOIIMM 00pa3oMm:

® [Ipu CpeliHEH oleHKe 3a mepuoj ot 4,6 10 5,00 — BeICTaBJISIETCS OTMETKA
«S»,

® IIpU CPEIHEW OLEHKE 3a mepuon ot 3,6 10 4,59 — BeICTaBIsAETCA OTMETKA
«b»,

® IpU CPEIHEW OLEHKE 3a mepuon oT 2,5 10 3,59 — BeICTaBIsAETCA OTMETKA
«3»,

¢ [lpu cpenHeil oLeHKe 3a EpUoJ MEHEE, YeM 2,5 — BBICTABIISAETCS OTMETKA
«2».

Jlns arrectanmu oOydaromuxcs 2-9 KaccoB 3a YETBEPTh HEOOXOIMMO
HaJM4Me HE MEHEE IATH TEKYIIUX OTMETOK C 0053aTeIbHbIM YYETOM KayecTBa
3HaHUN 00yYaIOIIUXCS 10 MUCbMEHHBIM MPOBEPOYHBIM pabOTaM.

OOyuaromuecs, npomnycrusiine 6onee 50% ydeGHOro BpEeMEHH, MOTYT
ObITh ATTECTOBAHBI 3a YETBEPTh TOJILKO NPH YCIOBUHU ClIayd MPOIMYLIEHHOTO
Mmatepuaia. OneHuBaHUE IAHUPYEMbIX PE3YJIbTaTOB YKa3aHHBIX 00yYaoUIXCs
OCYUIECTBJISIETCS. B MHAUBUAYAJbHOM TIOPSJKE B  COOTBETCTBUU  C
WHAMBUAYAIbHBIM  TpadukomM, paszpabotanHsiM  angMuHucTpauueir OO,
COIIACOBAaHHBIM C mejparorudeckuMm cosetoM OO U poauTensiMu (3aKOHHBIMHU
MPEACTABUTENISIMH ) 00YUaIOIUXCS.

OTBETCTBEHHOCTh 3a OCBOEHME NPOIYIIEHHOIO Marepuaiga M
CBOEBPEMEHHYI0 sBKY oOyuaromierocss B OO nns ciauu 3a4eToB HECYT €ro
poauTenu (3aKOHHBIE NPEICTABUTENM) WIM caM OOyYarolluicad B CIydasX,

MPEeAYCMOTPEHHBIX JIEUCTBYIOIIMM 3aKOHOAATEIbCTBOM.



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

['eometpus. 7, 8, 9 kiacc: yueOHUK JUIsl yUaIIuXxcs 001eo0pa3oBaTeIbHBIX
yupexaenuil A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Sxup. — 2-e uzn.,
nopabdorannoe. — M.: Benrana-I'pad 2017.

Anrebpa. 7, 8, 9 kiacc: y4eOHUK IJis ydaiuxcsi o01eo0pa3oBaTeibHbIX
yupexaenut A.I'. Mepaisik, B.b. Tlononckuii, M.C. Skup. — 2-e u3n.,

nopaborannoe. — M.: Benrana-I'pad 2017

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

* 'eomeTpus. 7 kacc: yueOHUK IS ydaluxcst 001meo0pa3oBaT. yupexKIeHun
A.T'. Mepansk, B.b. Tlononckuit, M.C. Axup. — 2-e uzz., nopadoranHoe. — M.:
Benrana-I'pad 2017.

* lunakTuyeckure MaTepuabl 0 TeOMETpHUH AJisl 7 KiaccoB: Yueb.mocobue
1S ydamuxcs oomieoopaszorat./ A.I'. Mep3isk, B.b. [Tononckuii, E.M.
Pabunosuy, M.C. SIkup — 2-e uza. — M.: Benrana-I'pag 2017.

 ['eomeTpus. 7-9 kmacchl: yueOHUK U1t 00IIe00pa30BaTEIbHBIX YUPEKICHHIMI
/ Atanacsn JI.C., bByry3zoB B.®., Kagomiie C.b. u ap. — 20-e uza. — M.:
ITpocemenue, 2016,

* lnmakTrueckre MaTepuaibl 0 TeOMETPHH TSl 7 Kiacca
b.I'.3uB,B.M.Meiunep—M.: IIpocsenienue, 2016.

» CaMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI MO aiuredpe U reoMeTpuu s 7



kiacca./A.Il.LEpmosa, B.B I'ono6opoasko, A.C.EpmioBa— 8-e u3a, ucnp. u

non. — M.:MJIEKCA, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

* MunucrepctBo o6pazoBanus P® http:// www.informika.ru/;
http://www.edu.ru/

* TectupoBanue online: 5 - 11 knacce! http://www.kokch.kts.ru/cdo/
* Merasunuknonenus Kupumia u Medoaus http://mega.km.ru

» CaliThl « DHIMKIONEAUN SHIIUKIONEe A : http://www.rubricon.ru/;
http://www.encyclopedia.ru/

» [lenarornyeckast Mmactepckasi, ypoku: http://teacher.fio.ru

» HoBble TexHonoruu B o6pazoBannu http://edu.secna.ru/main/

* [IyreBoguTens «B Mupe HayKm» IJIs ITKOJIBHUKOB

http://www .uic.ssu.samara.ru/~nauka/

* OOyuarontas cucrema Jmurpus ['ymuna «PEHTY EI'DO»

* OTKpBITHIN OaHK 3aaa4 EI'D mo MmaremaTuke

* OTKpBITHIN O0aHK 3a1a4 OI'D nmo maTemaTuke



