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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss kKak OAMH W3 OCHOBHBIX pa3AeNioB IIKOJBHOH MaTeMaTHKH,
UMEIOIMKA CBOEH 1ENbI0 00ECNeUnTh M3YyYEeHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIGHWH W B3aUMHOE PpACIIOJIIOKCHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHyI0 JMHUIO. [[€HHOCTh M3yueHUsi TeOMETPHH Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHUsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUKUCS YUUTCS TPOBOAUTH
J0Ka3aTeNbHbIC PACCYXKJICHUS, CTPOUTH JJIOTUYECKUE YMO3AKIIOUCHHUS, TOKA3bIBATh
UCTHHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJeHHs «OT TPOTHBHOTO», OTIMYAaTh CBOMCTBA OT TPU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkKaeHUs. (Ocoboe 3HaYeHHWE OKa3aTelIbHAs
JUHUSI UMEET 7S YIITyONEHHOTO U3yYeHHs] MAaTEMaTUKH.

Lenbro M3yueHUs: TEOMETPUU SIBIISIETCSA HCIIONB30BaHUE €€ KaK MHCTPYMEHTa
IpU PEeUIeHUH KaK MaTeMaTHYECKHUX, TaK M MPAKTUYECKUX 3a]a4, BCTPEUAIOLINXCS
B peampbHOM cku3HM. OOydaromuiicss JOHKEH HAYYUTbCS  OINpPENeysTh
reOMETPUYECKYI0 (UTYpY, ONUCHIBATH CJIOBAaMU YEpPTEXK WM PUCYHOK, HAMTH
IUIOIIAJIb  3E€MEJBHOIO0  y4YacTKa, pacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
OMTOBOJIOKOHHOTO KaOenst win Tpedyemble pa3Mephbl Tapaxka JUisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JIMHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pemieHuun 3ajad MPaKTHUYECKOIO XapakTepa OOyJarolIMiCS YYUTCS CTPOUTH
MaTeMaTUYECKUe MOJEIM  peajbHbIX JKU3HEHHBIX CHUTyalllil, NPOBOJUTH
BBIUMCIICHUS U OLICHUBATh aJIEKBaTHOCTh MOJIyUEHHOT'O pe3yibTara.

Oco6eHHOCTh y4eOHOT0 Kypca YriryOJa€HHOTO M3YyYeHHUS TEOMETPHH COCTOUT
B TOM, 4TO OOyYaroLUeCs HE MPOCTO 3HAKOMSTCS C ONPE/ICIEHHBIMU MOHATUSIMY, a
yYBEpEHHO OBJIaJeBal0T UMU. CyLIECTBYIOIIME TEMBI IIPOrpaMMbl 0a30BOro Kypca
reOMEeTPUHU U3Y4aroTCs Ha 0osiee riyO0oKOM ypoBHE, a 00yJaroIuecs NpruoopeTaroT
YMEHHUS, IOMOTalolIMe UM YBEPEHHO IPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXHBIX NPEAMETaX, MPEex/ie Bcero hpusnke u nHPopMaTHKe,
a TaKXKe I0JIb30BaThCsl MOJIYYEHHBIMU 3HAHUSIMU TIPU PEIICHUU MPAKTHUECKHUX
3ajad.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aeTcsl YriyOJa€éHHbIN
yueOHbIi Kypce «I'eomMeTpus», KOTOPBIN BKIIOUAET CIEAYIOIUE OCHOBHBIE pa3/Ieibl
cogepxkanusi: «Hawama  reomerpum», «TpeyronbHukn», «OKpyKHOCTbHY,
«UYeTtbIpéxyronpsHUKNY, «[logoduey», «dmeMeHThl TpUroHoMeTpumny, «Ilmomaamny», a
Takxe «MeTos KoopauHat», «Bektops, «IIpeobpazoBaHus TUIOCKOCTH.

Ha wuszyuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 uvacoB: B 7
kiacce — 102 gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hefielni0), B
9 knacce — 102 gaca (3 yaca B HEJEIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Hauana reomerpuu

Hcropusi BO3HMKHOBEHHsST W DPa3BUTHA TeoMeTpud. HadaibHble NOHATHA
reoMeTpun. Touka, mpsmas, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEACIICHUM.

B3auMHoe pacrnosiokeHue To4eK Ha NpsAMoM. M3mepeHue IIuHBI OTpe3Ka,
PACCTOSIHUE MEXY TOUKAMH.

[Tomynnockocts ¥ yros. Bupasl yrinos. M3MmepeHue BeJIMYUH  YTJIOB.
BeprukanbHble U cMeKHbIE YIUIbL. [lapasienbHble U IepIeHaUKYIIApHBIE IPSMBIE.
PaccrosiHue ot Touku 110 ipsiMou. bruccektpuca yria.

Jlomanas. Bunbel momanbix. [nuHa momanou. MHoroyronsHuku. [lepumerp
MHOTOyroJibHUKA. [IOHATHE O BBIMYKIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TpEACTaBICHUS O paBEHCTBE (UIYp, HUX PaCMONOKEHUH,
CUMMETPHH.

[Ipocreimme nmoctpoenus. UHCTpyMEHTHI U1l K3BMEPEHUM U TOCTPOCHUIA.

TpeyrojbHuKH

Buasl TpeyrosbHUKOB: OCTPOYIOJIBHBIE, NPSIMOYTOJIBHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEHHBbIE, PpPAaBHOCTOpOHHME. MeauaHa, OHCCeKTprca UM BbBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronbHukoB. IlepBblii W BTOpPOM NPU3HAKKA PABEHCTBA
TPEYroJbHUKOB. PaBHOOeNpeHHbIE TpPEyroJbHUKM M HX cBoMcTBa. IlpusHak
PaBHOOEIPEHHOr 0 TPEYTroJdbHUKA. TpeTHil NpU3HAK PAaBEHCTBA TPEYTOJIbHUKOB.

CooTHomIEHUsT MEXIYy CTOPOHAMHU M yIJIaMHM TpeyrojibHuka. HepaBeHCTBO
TpeyrosbHUKa. HepaBeHCTBO O JUIMHE JTOMaHOM.

CummeTpuuHble  (Qurypsl. (OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
[IprMepbl CHMMETPHH B OKPYKAIOIIEM MUPE.

IMapaynenbHbie npsMbie. CyMMa yIi10B MHOTOYT0JIbHHKA

[TapannenbHOCTH MPSAMBIX, ICTOPUYECKUE CBEIEHMS O mocrynare EBximna u
o pomu JlobGaueBCKOrO B OTKPHITUM HEEBKIUIOBOW TeoMmeTpuu. CBOICTBA H
OPU3HAKU NapayienbHbIX NpsAMbIX. CymMMa yrioB TpeyroJbHUKa. BHemIHUe yribl
TpeyrojipHrka. CyMMa BHYTPEHHHX YIJIOB MHOIOYTOJbHUKA U CyMMa BHEIIHHX
YTIIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsimoyroJsibHbIE TPEYIrOJIbHUKH

[Ipu3Haku paBeHCTBA IPSAMOYIOJBHBIX TPEYrOJILHUKOB. [leprnieHaukymsap u
HakJIOHHas. CBOMCTBO MEIHMAaHbl MIPSIMOYTOJBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
runotenyse. [IpaMoyrofibHbIN TPEYTOIBHUK € YTIIOM B 30°.

OKpY:KHOCTH



[ToHATHS OKPYKHOCTU U Kpyra. DJIE€MEHTbl OKPYKHOCTHM M Kpyra: LIEHTD,
panuyc, nuaMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacrionoXeHue OKPYKHOCTH U
npsiMoi. KacarenbHast U cekymass K OKpyXHOCTU. OKpYyKHOCTb, BIIMUCAHHas B
yroii. [Ipocrenre mocTpoeHusl C TOMOIIBIO IUPKYJIA U JTUHEHUKH.

I'eomeTpuyeckue MecTa TOYEK

[TonaTHEe O reoMeTpuYecKOM MecTe ToueK. [IpuMepbl reOMETPHUUECKUX MECT
TOYEK Ha MJIOCKOCTH. bUCCEKTpuca yriia i CepeAMHHBIN NEPIEHIUKYJIISP K OTPE3KY
KaK Te€OMETpHYEeCcKHe MecTa ToueK. OmnrcaHHas OKPYKHOCTb TPEYrOJbHUKA, €€
HEHTp. MeToa reoMeTpuYeCcKUX MECT TOUEK MTPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

IHocTpoeHus ¢ MOMOIIBIO HUPKYJISA M JUHEHKH

Ucropuueckue cenenus. OOOCHOBaHUSL MPOCTEUINUX TMOCTPOCHUM, ITaIlbI
3a7]a4 Ha MOCTPOCHUS, PEIICHUE 3a7a4 Ha MTOCTPOECHUE IIUPKYJIEM U JIMHEUKOM.

8 KUIIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mHpu3HakKu U cBoiicTBa. [IpsAMOyronbHUK, pomoO,
KBaJpaT, UX NpU3HaKu U cBoiicTBa. Tpameuus. PaBHoOenpenHas Tparneuus, €€
cBoiicTBa U npusHaku. [IpsmoyronbHas Tpaneuus. CpeaHsis JIUHUS TpaNeUuu.

Cpennsisi nuHUs TpeyrojibHUKA. MeETOJl yIBOECHUSI MEAMAaHbl TPEYrOJIbHUKA.
Teopema 0 nepeceueHUM MeIMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
Bapunbona 111 IpOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

LeHTpaibHO-CUMMETPUYHBIE (DUTYPBI.

IHoxoOue

[logobue TpeyronbHUKOB, KO3(puuueHt mnoaodus. IlpusHaku nomoOus
TPEeYrojJbHUKOB. llpuMeHeHHe noxo0HMsI TpH PpPELIEHUH TIEeOMETPUYECKHX U
NPAKTUYECKUX 3a7ad.

ILnomaas

[Tonsitue o momanu. CBOWCTBA IUIONMIA/IEH TEOMETPUYECKUX (QUTYP.
[Ipocreitmue Gpopmyisl A MIOWAAN TPEYroJlbHHUKA, TapajuieJorpaMma, pomoa u
Tpaneuuu. [lnomany nogo6HbIX puryp. OTHOIIEHHE TUIOIAAEH TPEYTOIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue teopemsr Iludaropa mnpu pemennn
NPAKTUYECKUX 3a7ad.

JJIeMeHThI TPUTOHOMETPHH

CHHyC, KOCHHYC, TAHI'€HC W KOTAHIE€HC OCTpPOr0 yrIja MpsSMOYTOJIbHOIO
TpeyroibHuKa. Tpuronomerpuueckue ¢yakinun yrimoB B 30° 45° u  60°.
[IponoproHaIbHBIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yr1ibl ¥ 4eTBIPEXYroJIbHUKH, CBA3aHHbIE C OKPYKHOCTBIO



BrnincanHble M LEHTpaJbHBIE YIJIBI, YTOJl MEXIY KacaTelIbHOM M XOPJOW.
Yrael MeXQy XOpJAamMu M CEKyIIMMHU. BhnucaHHble M ONMMCAaHHBIE OKPYKHOCTH
TPEYroJibHUKA M 4YeThIPEXYroJibHUKH. CBONHCTBA H TMPU3HAKU BIMCAHHOIO
YeThIPEXYTroJbHUKA. B3auMHOe pacnonoxkeHue JIByX OKpyxkHocreu. Kacanue
okpyxHOocTei. OO0IIMe KacaTeabHbIE K JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenune TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pgo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. Q@opmynbl  npuBeleHUs.  PemeHue
TPEYrOJbHUKOB. TeopeMa KOCHHYCOB UM TEOpEMa CHHYCOB. PemeHue
NPAKTUYECKUX 3a]1a4 C UCII0JIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3amay reoMeTpruueCKON ONTUKH.

Tpuronomerpuyeckue dbopmynbl A VIO  TPEYrOJIbHUKA,
napajienorpamma, pomoa, Tpaneuuu. dopmyna ['epona. dopmyna mionamu
BBIMYKJIOT'O YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyrojibHUKOB

Xopapl M MOAOOHBIE TPEYroJbHUKM B  OKpyXHOCTH. Teopema o
IPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBbI O IMPOM3BEIECHHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacareiabHOH. IIpruMeHeHHne Mpu pelieHuu reoMeTPUYECKHX
3agad. Teopembl UeBbl 1 Menenas. [lonsatre o romoreTnu.

Mertoa KoopaAMHAT

VYpaBHeHuEe NpAMON HA IUIOCKOCTU. YTJIOBOW KO3((UUMEHT U CBOOOIHBIN
YIEH, UX TIeOMETpUYECKHi cMbIca. [lapamienbHOCTP M MEPIEHIUKYISIPHOCTh
OpsIMBIX (Yepe3 yrioBoil K03 (ULKEHT).

VYpaBHeHue OKpyxHOCTH. HaxoxneHue mnepecedeHur OKpPYKHOCTEH H
OpsIMBIX B KoopauHaTax. DopMyiia pacCTOSAHHS OT TOYKU A0 mpsmoi. Ilnomanp
napajjiesiorpaMma B KOOpAMHATaX, IMOHATHE OO0 OPUEHTHUPOBAHHOM IJIOIIA[IH.
[IpumeHeHne MeToga KOOPAUHAT B PAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/ayax.

BexkTopsl

Bekrtopel Ha miockoctu. Ci0K€HHE W BBIYMTAHHE BEKTOPOB — IpaBHIIa
TPEYroJbHUKA U MapajulesiorpaMMa. Y MHOKEHHE BeKTopa Ha yuciio. KoopanHatsl
BeKkTopa. ClI0)KEHHE W BBIYWTAHHWE BEKTOPOB, YMHOKEHHME BEKTOpA Ha YHCIIO B
KoopauHartax. [Ipumenenne BeKTOpoB B (hpr3MKe, LIEHTP Macc.

[lonsitue o 6Gasuce (Ha TwUIOCKOCTH). PasnokeHuss BEKTOpPOB MmO 0Oa3ucy.
CkassipHOE TPOW3BEACHUE BEKTOPOB, N€OMETPUYECKUI CMBICI U BBIPAKECHHE B
JIEKapTOBBIX KOOpAMHATax. JucTpuOYyTHMBHOCTh CKaJsIPHOTO MPOU3BEICHUS.
CkaisipHOE  TpOM3BEACHME M IpoenupoBaHue. [IpumMeHeHue CKaJIsipHOro



IIPOM3BENCHUS BEKTOPOB JUId HAXOXIEHHMS JUIMH W yIIoB. Pemenue
FEOMETPUYECKUX 3a/1a4 C IOMOLIBIO CKAIIPHOIO IIPOU3BEACHUS.

JiuHa OKPYKHOCTH M IVIOLIAAL KPYyra

[IpaBunbHblE MHOrOYrOJbHUKHM. [InmuHa oOKpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yIyla, BBIYMCIEHHUE [UIMH Ayr OKpy>KHocTeW. Ilmomans kpyra,
cekTopa, cermenTa. Mcropudeckue cBeieHus 00 U3MEPEHUU JIIMHBI OKPYKHOCTH U
IJIOIIAU Kpyra.

JIBMKeHUSI TIIOCKOCTH

HentpanbHas cummerpus. LlenTpanbHo-cumMmMmerpuynbie Gurypsi. [ToBopor.
OceBas cummeTpusi. PUrypbl, CUMMETPUUYHBIE OTHOCUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIA IEPEHOC.

[lonsitue nBrxeHuss U ero cpoiicTBa. PaBenctBo Quryp. IIpossienus
CUMMETPUHM B MPUPOJE, >KUBOIMUCH, CKYJIbNType, apxuTekrype. Kommosuuuun
NBUKEHUM (mpocTeiiue npuMepsl). [I[pumeHeHne B reoMeTpUYecKuX 3a1adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTATbl OCBOEHUSA MPOTPaMMbl [0 MAaTEMaTUKE
XapaKTepU3yrTCs B YACTH:

1) mnaTpuOTHYECKOT0 BOCIIMTAHMS:

NPOSIBIEHUEM HWHTEpeca K TMPOUNUIOMY M HACTOSLIEMY POCCUHCKOM
MAaTE€MAaTHKH, LEHHOCTHbIM  OTHOIIEHUEM K  JIOCTUKEHUSIM  POCCHICKHX
MAaTEMATHKOB M POCCHUICKOW MAaTE€MAaTU4YECKOW HIKOJIbI, K HCIOJb30BAHUIO 3THUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX TPUHIIUIIOB B AESITEILHOCTU YUEHOTO;

3) TPYA0BOI0 BOCIMTAHMSL:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NESATENbHOCT M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢cTeTH4eCKOro0 BOCIIMTAHMS:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ad, PEIICHUN, PACCYKIEHUH, YMEHUIO BUICThH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEe! HAYYHOI0 NMO3HAHMS:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4Ye€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MUPA, OBJIAJICHUEM HABbIKAMU UCCIIE0BATEIBCKOMN IEATEIBHOCTH;

6) ¢pusmueckoro BocnuTtaHus, GOPpMUPOBAHMSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOI0 0J1ATONOyYHs:



TOTOBHOCTBIO NPHMEHATh MAaTEMAaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBS,  BEJIEHUS  370pOBOr0  o0paza KU3HU  (30pOBOE  NHTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peEryispHas (Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TaKOTrO K€ IIpaBa JPYyroro 4eioBeKa;

7) 3K0J10TM4eCKOr0 BOCIIMTAHUS:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IIaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN HJs1 OKpY’KAIOLIEH Cpelbl, OCO3HAHUEM
r7100a1bHOI0 XapakTepa 3KOJIOTHYECKUX IPoOJIeM U IyTeH UX pelIeHMs;

8) ajanTanumM K M3MEHAIIMMCH YCJIOBHSAM COLMAJIBHON M NPHPOIHOIM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIE
YMEHHE YYUThCA y JPYTUX JIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESTeIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUU U3 OIbITa IPYTUX;

HEO0OXOIMMOCTBHIO B (DOPMHPOBAHUU HOBBIX 3HAHWUU, (OPMYIHPOBATH UJEH,
HNOHSTHS, TUIOTE3bl 00 00BEKTaX U SIBJCHUSAX, B TOM YHUCJE paHee HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHUM W KOMIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHUs] U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIEACTBUSA, (HOPMHUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynmbrare ocBOEHHS MPOTpaMMBI 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oOrmiero oopa3oBanus y oOydaromierocs: OyayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJibTaThl, XapaKTePU3yIOIIHECS OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JICHCTBUSMH,  YHUBEPCAIBHBIMA  KOMMYHUKATHBHBIMHU
JICUCTBUSIMU U YHUBEPCAIHHBIMH PETYISITUBHBIMU JCHCTBUSMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUA
ba3oBble JJornueckue JeicTBUA:

BBIABJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHHM MEXIy TMOHATUSIMHU, (OPMYJIUPOBATH
OTpe/IeSICHHs TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUH,
OCHOBAHUSI 11711 000OIIEHUS U CpaBHEHUSI, KpUTEPUHU TTPOBOJAUMOTO aHAJN3a;



BOCIIpUHUMATh,  (QOPMYJIMPOBaTH W  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAMUTENbHBIE U OTPULIATENIbHbIEC, €IMHIUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHS
B (haKkTax, JaHHBIX, HAOJMIOJICHUSX U YTBEPXKIEHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JieNiaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3aKIIOUECHU 110 aHAJIOTUH;

pa3OupaTh JI0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKIACHUH (MpsSMbIe U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIbHO JOKa3aTelIbCTBA MaTeMaTHYECKUX
(dakToOB, BBICTpaWBaTh ApryMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
OPUMEHSITh METOJ MaTeMaTH4YeCKOM HWHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyJIeHus;

BbIOMpaTh crnoco® pemieHuss ydeOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pelIeHus, BbIOMpaTh  HaumOoJiee MOAXOIMAIUMH C  y4€ToM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiCTBUSA:

UCIIOJI30BaTh BOIPOCHl KakK MCCIIEIOBATENbCKUM MHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOUIME  MPOTHBOpPEYHE,  MpoOIIEMY,
CaMOCTOATEJIbHO YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEHM MATeMAaTHYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXITY COOOii;

CaMOCTOSITEILHO (HOPMYJIHPOBATH OOOOIIEHUSI M BBIBOJABI MO pE3yjbTaTaM
OPOBEIEHHOIO  HAOMIOEHUS, UCCIENOBAHMS, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0O000IICHUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TAaKKE BbIIBUTATh
IPEAINOJIOKEHUS O €r0 PA3BUTUN B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISIT  HEJIOCTATOYHOCTh U HM30BITOYHOCTh HMH(POpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUISl pEIIEHUS 3a/1a4u;

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATh M HUHTEPIPETHPOBATH
UHGOPMAIUIO PA3IUYHBIX BUA0B U (GOPM MPEICTABICHNUS;

BbIOMpaTh (opmy TmpeAcTaBieHUS WHGOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4i cCXeMaMu, [uarpaMmmamMu, MHOM rpaduKoil 1 nX KOMOMHAIUSIMU;

OLICHHUBATh HAJEKHOCTh MH(POPMAIMKU MO KPUTEPUSAM, NPEUIOKEHHBIM WIH
c(OpMyIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:



BOCIIPUHUMATh U (POPMYJIUPOBATH CYXkJACHUS B COOTBETCTBUH C YCIOBUSIMHU U
HesasMU OOIIEHMs, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX UM NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS 10 XOAY pEUICHHs 3ajaud,
KOMMEHTUPOBATh MOJYYECHHBIN PE3YJIbTAT;

B X0j/i¢ OOCY>KJEHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIae€MOWU TEMBI,
npoOsieMbl, penraeMoM 3a/jayd, BbICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha IOMCK
pEIIEHHUs], COMOCTABIATH CBOM CYXJEHHUS C CYXJICHUSIMU JIPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh pa3jIMdMe M CXOACTBO MO3UIMI, B KOPPEKTHOU (opme
(opMynupOBaTh Pa3HOIIACHS, CBOM BO3PAKEHMS;

IPEICTABJIATh PE3yNbTAaThl PELICHUS 33Ja4uM, SKCIIEPUMEHTA, UCCIIEA0BaHus,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (POpMAT BBICTYIJICHUS € Y4ETOM 3a]ad
IPE3EHTAlMU U OCOOEHHOCTEN ayUTOPUH;

NOHUMAaTh U KCIOJIb30BaTh NMPEUMYIECTBA KOMAHAHOW U MHAMBUIAYaJTbHON
paboTBl NpU pEUIEHUM Y4YeOHBIX MaTEeMaTHMYECKHUX 3ajad, HPUHUMATh IIEJIb
COBMECTHOM JESATENbHOCTH, IUIAHMPOBATH OPraHU3alMI0 COBMECTHOM paboTHI,
pacnpenensaTh BUIbl pabOT, JIOroBapuUBaThCs, OOCYKJATh MPOLECC U pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJILKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboThl (00CYXIeHUs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE); BBINOJHATH CBOK 4YacTb pabOThl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMaH/bl, OLEHUBATH
KayecTBO pe3yibTaTa M KayecTBO CBOEro BKJIAJa B OOIIMIA pe3yibTaT IO
KpUTEPHSIM, CPOPMYIHMPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasitTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI IS PEIICHUS B KU3HEHHBIX U YYEOHBIX CUTYyaIHsX,
OpPUEHTHUPOBATHCS B PA3TUYHBIX MOJXOJaX MPUHATHUS pelieHUuN (MHIMBUTyalIbHOE,
IPYIIIIOBOE);

CaMOCTOATENILHO COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3aJadu (WU €ro
4acTh), BBIOMpATh CMOCOO peHieHusT ¢ Y4ETOM MMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIA HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIlecca U pe3ysbTara
pelieHusi MaTeMaTUYeCKOM 3aJjaui, CaMOMOTHBAIUU U PedIeKCHUH;

MPEIBUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE pPE3yJbTaTa JEATEILHOCTH TOCTABICHHOW IEIN U
YCIIOBUSM, OOBSCHATh MPUYUHBI JTOCTHKEHUS U HEIOCTHXKCHUS 11€7TH, HaXOIUTh
omrOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKATh OMOLMU TPU H3YUYEHUH MaTEMaTUYECKUX OOBEKTOB U (DaKTOB,
JlaBaTh HYMOIIMOHAIILHYIO OIICHKY PEIlICHUS 3aauu.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 06yuyenus B 7 kiacce oOy4yaromuiics OTYyUUT CIASAYIONIUE PEAMETHBIC
pEe3yJbTaThI:

Pacnio3HaBaTh W3y4YeHHBIE TE€OMETpPUYECKHE (QUIYpbl, ONpPEHesTh HUX
B3aMMHOE PAacIoOJIOKEHHE, H300pakaTb TreoMeTpuYecKkrue (Uryphbl, BBITIOIHSTH
YepTekKu MO YCIOBUIO 3anaud. M3MmepsiTh NUHEWHbIE M YIJIOBbIE BEJIMYMHBI.
Pemats 3a1aum Ha BBIYMCIIEHUE JITTMH OTPE3KOB M BEJIUYHUH YTJIOB.

JlenaTh TPUKUAKY W OLICHKY JIMHEWHBIX W YIJIOBBIX BEJIUYUH MPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
00BEKTOB MO MOPSKY BETUUYHUHBI.

CTpouThb YepTEKH K TEOMETPUUECKUM 3a/1ayaM.

[lonb30BaTbCs NpPU3HAKAMM PAaBEHCTBA TPEYTOJBHUKOB, HCIOJb30BAThH
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEILICHUHN 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKACHUS C HCIIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonb30oBaThCs NpPHU3HAKAMH PABEHCTBA NPSMOYTOJBHBIX TPEYroJbHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€ MPSIMOYTOJIbHOIO
TPEYroJbHUKA, B PEIICHUU T€OMETPUUYECKUX 3a]1aY.

Onpenensate NapauieIbHOCTh NPSAMBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpenensarTs napauieIbHOCTh MPSIMBIX C MMOMOILBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOU A0 TOYEK APYTrOM MPSMOM.

Pemiats 3a1aun Ha KiieTyaTon Oymare.

[IpoBOANTH BBIYKMCICHUS U HAXOJUTh YHUCJIOBbIE U OYKBEHHBIE 3HAUYEHUS
JIJIOB B TEOMETPUYECKMX 3aJladyaX C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
NEPECEUCHUH JBYX IapauIeNIbHBIX MpPSMBIX CeKylled. Pemars npakruueckue
3a/1a4d Ha HAXOXKJICHUE YTJIOB.

Brnaners mnonsituem reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEKTPUCY YIJla U CePEIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUYECKHE
MecTta Touek. [Tonb3oBaThesl moHsITUEM reoMeTpuyeckoro mecta Touek (I'MT) npu
JI0Ka3aTeIbCTBE TEOMETPUUYECKHUX YTBEPKICHNUN U IIPU PELICHUU 3a]1a4.



DopMyJIUPOBATh OIPEACIECHUSI OKPYXHOCTH M Kpyra, XOpAbl U JAUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMH. ¥ METh JOKA3bIBATh U IPUMEHSThH
STHU CBOWCTBA IIPHU PEUICHUU 3a]1a4.

Brnamersr NMOHATHEM OMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoJuTh €€ neHTp. Jloka3pIBaTh U UCIOJIB30BaTh (haKThl O TOM, YTO OMCCEKTPUCHI
VIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIWHHBIC
MEPHEHINKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA NTEPECEKAOTCS B OJTHOM TOUKE.

Brnanmers moHsiTHEM KacaTeJIbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEPHEHINKYIAPHOCTA KacaTeJIbHOW U paanyca, IPOBEAEHHOTO K TOUKE KaCaHWS.
JloKka3bpIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX W3
OIHOW TOYKH, U TPUMEHSATH 3TO B PEIICHUU T€OMETPUUECKUX 3a]ay.

Jloka3piBaTh W MNPUMEHATH MPOCTEUIIINE TE€OMETPUUYECKUE HEPABEHCTBA,
IMIOHUMATh UX MPAKTUUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTIOMOIIBIO IUPKYIS U
JIMHECHKU.

K xoHmy oOydyeHus B 8 KJacce OOydYarOIIUMHCA TIOJYYUT CIICIYIOIINC
MPEeIMETHBIE PE3yJIbTaThI:

Pacnio3sHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOIBHUKOB, WX JIJIEMEHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHU TPH PEIICHUU TeOMETpUUYecKuX 3anad. Pazmuyarth
NpU3HAKU U CBOMCTBA MapajjiesiorpaMma, pomoa U mpsiMOYTOJIbHUKA, TOKA3bIBATh
WX U YBEPEHHO MPUMEHSATD MPHU PEIICHUHU T€OMETPUUYECKUX 3a]1ay.

Hcnonb30BaTh CBOMCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (IIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnanets noHsiTueM cpegHed JTUHUU TPEYroJibHUKA M TPareluu, MPUMEHSThH
UX CBOMCTBAa MpU PEIICHUU TE€OMETpUYecKuX 3aaad. Mcmonap3oBaTh TeopeMmy
dajneca 1 TeopeMy O MPOMOPIUOHATIBHBIX OTPE3KaX, MPUMEHSITh UX YISl PEIICHUS
MPAKTUYECKUX 3a7ad.

Pacno3HaBaTh 1LIEHTpaIbHO-CUMMETPUYHBIE (QUTYpPbl U HCIOJIb30BATh MX
CBOMCTBA IIPU PELICHUU 3a]1a4.

Brnanerp moHsATHAMH TIO00USI TPEYroibHUKOB, Kod(duimeHta momaodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX TPEYTOJIbHUKOB. IMETh TipeicTaBiieHue 0
npeoOpa3zoBaHuU MOA0OMS W 0 Mon0OHBIX (urypax. I[lonp30BaThCcsi MpU3HAKaMu
noj00us TPEYroJbHUKOB MPU PEIICHUU TeOMETpUuueckux 3agad. JlokaswplBaTh U
PUMEHSTh OTHOIICHHUS TPOMOPIIMOHATBLHOCTH B MPSMOYTOIBHBIX TPEYTOJIbHUKAX.
[TpumMensaTh MoAO0ME B MPAKTUUECKUX 3a/1auax.

BeiBomuth W MCHONB30BaTh MpocTeiiue QopMyiabl JUisl  IUIOIIAAH
TpEyrojibHUKA, NapaiesiorpaMmma, pomoa u Tpaneuuu. BerauciasaTe (pa3indyHbIMUA
cnoco0aMu) IUJIOMIAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(moJb3ysiCh, T/A€ HEOOXOAUMO, KAJIBKYJISITOpPOM). 3HATh OTHOIICHHWE IUIOMAeH



noI00HBIX (DUTYp W TPUMEHSTh MPHU pelIeHUM 3anad. [[puMeHsTh MmonmydeHHBIC
YMEHHS B IPAKTUYECKUX 3a]1a4ax.

[Tonb3oBaThess Teopemoii [ludaropa myisa pemieHuss TEOMETPUUYECKHX U
npakTuueckux 3agad. CTpoUTh MaTEMaTUYECKYI0 MOJENIb B MPAKTHUYECKUX
3a71a4ax, CaMOCTOATENBHO JEJaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

Bianerp mNOHATHEM BIMCAHHOTO W ILEHTPAIBHOTO YIUIA, yria MEXAy
KacaTeJIbHOM M XOPAOW, OMMCAHHOW M BIUCAHHOM OKPYKHOCTHU TPEYTOJbHHUKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA MPU PEUIEHUH 3a]a4.

[IpuMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMaTHYECKHE
MOJEIIH JJIA 33/1a4 peajibHOW )KU3HU U MPOBOJAUTH COOTBETCTBYIOLIME BBIUUCIICHUS
C TpUMEHEHUEM TMOA00MS W TPUTOHOMETPHUM (MOJB3YSACh, TIe HEO0OXOIUMO,
KAJIBKYJISITOPOM).

K xonIty 00y4uenus B 9 kiacce o0ydJaromuiics OTYyUUT CIASAYIONNE TPEAMETHBIC
pEe3yJIbTATHI:

3HaTh TPUTOHOMETPHUUECKUE (QYHKIIUU OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTBI MPAMOYIOJBHOTO TPEYroJIbHUKA («pEeuIeHue
PSIMOYTOJBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYISATOPA) ATUHBI
Y YTJIBI JUIS HETaOJTMYHbBIX 3HAYCHUH.

[Tonb3oBaThcs GopMyliaMu MPUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM I HAXOXJCHUS COOTHOLIEHUM MEXIAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Jloka3plBaTh TEOpPEMY CHHYCOB M TE€OPEMY KOCHUHYCOB, IPUMEHSTH UX IS
HAXOXJCHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY),
IpU PEUIEHWH TEeOMETPUYECKUX 3a1ay. [IpuMEHSTh MOJydYeHHbIE 3HAHUS MpU
pELIEHNH NMPAKTUYECKUX 3a7ad.

[IpuMEHATh TPUTOHOMETPHIO B 33/1a4ax HAa HAXOXKJIECHUE TUIOLIAU, BEIBOJIUTh
U BIIQJIETh TPUTOHOMETPUUECKUMHU (QopMynamMu JUIsl IUIOIMIAA TPEYroJbHUKA,
napajijiesorpaMmma, pomoa, Tpareunu, BBIBOJUTh U IPUMEHTH hopmyny ['epona u
dbopMyIy JUIS IJIOIIAIN BBITYKJIOTO YEThIPEXYTOIbHUKA.

Nmetrs mpeacTaBieHWe O TOMOTETHUH, IMPUMEHATh B NIPAKTUYECKUX
CUTyalusX.

Hcnonp3oBaTe Teopembl UeBbl 1 MeHenast Ipyu pelICHUH 3a/1a4.

Hcnonb3oBaTh TEOpEeMbl O BIHMCAHHBIX YIJaX, yIrJax MEXAYy XopAaMu
(CeKyIIMMu) U yTiie MKy KacaTeJIbHON U XOpJI0i MPH PEIICHUH T€OMETPUUECKUX
3aga4. Jloka3piBaTh M MPUMEHSITH TEOPEMBI O IMPOU3BEICHUU OTPE3KOB XOpI, O
IIPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaAPATE KacaTeIbHOM.

Brnanerp moHsTHEM KOOpAMHAT HA IJIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsIMOM Ha TUJIOCKOCTU. Bianerh MNOHATUSIMU YTIOBOTO Kod(dduimeHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh HUX T'C€OMETPUUYECKHUUA CMBICT U CBSI3b YTJIOBOTO



kodh(dUIMeHTa ¢ BO3pAaCTaHUEM U YOBIBAaHUEM JHMHEHHOW (QYHKIUU. YMETh
pemats METOJAOM KOOpAMHAT 3aJadyd, CBS3aHHbIE C NapaJUIEIbHOCTBIO H
NEPHEHIUKYISPHOCTBIO TPSAMBIX, MEPECEUEHUEM MPSIMBIX, HAXOXKJICHHUEM TOYEK
IIEpECEUYECHUSI.

BeiBomuTh ¥ BIAAETh YPAaBHEHUEM OKPYKXHOCTH. Mcmonb30BaTh METOA
KOOPAMHAT JUIsl HAXOXKICHUS NEPECEYEHUU OKPYKHOCTEM W mpsMbIX. Branets
dbopMynamMu paccTosiHUA OT TOYKH JO MPSIMOM, IUIONIaJM MapajuieiorpaMMa B
KOOpJIMHATaX, UMETh MOHATHE 00 OpUEHTHPOBaHHOM momaau. [loap30BaTbes
METOAOM KOOpPJIMHAT HA IUIOCKOCTH, MPUMEHATh €ro IMpU  PEHICHUU
F€OMETPUUECKUX U TMPaKTUUYECKUX 3afad. [IpuMeHsTr MeToj KOoopAWHAT B
PaKTUKO-OPUEHTHUPOBAHHBIX T€OMETPUUYECKHUX 3aa4ax.

Bnagets mnonsiTueM BEKTOpa. YMETh CKJIAJbIBaTh M BBIUUTATh BEKTOPHI,
YMHOXaTh Ha YMCJIO, BIAJIETh IpaBUIaMHU TPEYrojbHUKA W MapajuiesorpaMmma.
Biianerp npakTUYECKMMU MHTEPIPETALHUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BaThCSA
KOOpAMHATAMU BeKTOpa. Bnagerb ClI0XEHHMEM U BBIYUTAHUEM BEKTOPOB,
YMHOXX€HUEM BEKTOpPA HA YUCIIO B KOOPIMHATAX.

Nmeth nipencTaBieHue o 0azuce (Ha MiIoCKocTH). PackiaasiBaTh BEKTOPHI MO
Oaszucy. PacknagpiBaTh BEKTOpbl CHUJI € TOMOIIBIO MPOCHHUPOBAHUA U
TPUTOHOMETPUUECKUX COOTHOIIEHHN. [IpUMEHSTh MOJIydEHHbIE 3HAHUS B
npocTedux PU3NYECKUX 3aJadax.

Bnagets moHsTHEM CKaXspHOrO MPOU3BEICHHUS BEKTOPOB, MOHUMATh €rO
FEOMETPUYECKHI CMBICII M YBEPEHHO TMOJIb30BaThCS €ro BBIPAXKCHUEM B
JIEKApTOBBIX KOOpJMHATAX. 3HaTh AUCTPUOYTUBHOCThH CKAJSIPHOTO MPOU3BEACHUS
U €ro CBSI3b C MPOCHUPOBaHUEM. [[pUMEHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUSI JIMH U YTIOB. Pemare reoMeTpuyeckre 3aayu C MOMOIIBIO
CKaJISIPHOTO MpOU3BeneHUs. VICOonb30BaTh CKaIIpPHOE MPOU3BEICHUE BEKTOPOB B
anreOpandecknx U (PU3NIeCKrX 3aadax.

Brnagets MOHATHMAMM TPABUIBHOIO MHOTOYTOJBHHMKA, JUIMHBI OKPYXXHOCTH,
JUIMHBI TyTU OKPY>KHOCTH U PaMaHHON MEpPHI yria, BBIUUCIATH IUIONIaAb Kpyra u
ero yvacrer. [lonumare cmbici uncna w. [IpumMeHATh NMONy4YEHHBIE YMEHUSA MPHU
pEIICHNN TPAKTHYECKUX 3a7ad. 3HaTh MCTOPUYECKHE CBENCHHUS 00 W3MEpEeHUU
JUIMHBI OKPYKHOCTH W TUIOLIAAN KPYyTa.

Nmers mnpencraBneHue o mnpeoOpa3oBaHUM ITUIOCKOCTH, O JBUKCHUSX.
Haxomute ocu, LEeHTpel cuUMMETpuHM (GUTyp, LEHTPHI TOBOPOTA, HAXOIUTH
KOMITO3UIIUUA TPOCTEHIUX mpeoOpa3oBaHuid. [IpuMeHsATh NBMIKEHUS TUIOCKOCTH
IIPY PELICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MAaTeMaTHYECKHE
MOJEINH AJIA 33/1a4 peajibHOW )KU3HHU U MPOBOAUTH COOTBETCTBYIOUIUE BBIUUCIICHUS



C TPUMCHECHHEM IOJ00MsI M TPUTOHOMETPHYECKUX (YHKIUN (MOIB3YACh, TJIC
HE0OX0IUMO, KaJIbKYJIITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIEKTPOHHbIE
No /it HanmeHoBaHMe pa3ae/ioB U TeM Konrponssie | TpaTiseckime (undposrbie)
NporpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTbI padoThI pecypen
Hauana reomerpuu. IIpocreimme
1 reoMeTpudYecKkue GUTyphl M KX CBOWCTBA. 28 1
W3mepenne reoMeTpu4ecKux BeTHINH
2 TpeyronbHukH 19 1
3 [TapannensHocTh. CymMma yriioB 15 1
MHOT'0OYT'OJIbHHKA
[TpsiMOyTOJBbHBIE TPEYT OIbHUKU
5 ['eomeTpuyeckue HepaBEeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 Touek. [TocTpoeHust ¢ TOMOIIBIO IIUPKYJIS 18 1
U JINHEHKN
7 HOBTOPGHI/IG, 00o011eH1e, cucTeMaTu3anus 10 1
3HaHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

No /it HaumeHoBaHue pa3aesioB U TeM Korrrpomsusie | MpaTucckue (undposbie)

NMporpaMmblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI pecypebi

UeTbIpEXyronbHUKH 22

ITonoGue 16

IImomans 16

Teopema IIudaropa u Hagana 18 1

TPUTOHOMETPUU

VYTIbl U YeTHIPEXYTOIbHUKH, CBSI3aHHBIC C 20 1

OKPYXHOCTBIO

HOBToPeHI/Ie, o0o011eHue, cucTeMaTru3aius 10 1

3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHoBaHue pa3ie0B U TeM uu@poBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [TonoOue TpeyroabHUKOB 12 1
3 Meroa koopauHaT 10 1
4 Bexropsl 20 1
) JnHa OKpY>KHOCTH U ILJIOLIA(b Kpyra 16 1
6 JIBU>KEHUSI TNIOCKOCTH 10
7 [ToBTOpeHwMe, 0606HI€H%€, 12 1
cucTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoimuecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrtpoabnubie | IlpakTHueckue Aara ungposrre
Bcero U3yueHusi | oOpa3oBaTesibHbIE
padoTbI padoThI pecypebi
1 Hcropust BOSHUKHOBEHUS U Pa3BUTHS 1
reOMETPUN
5 HavanpHble nonsaTus reomerpun. Touka, 1
psiMasi, OTPE30K, JIyd
3 HauansHnelie nonstusa reomerpun. Touka, 1
psiMasi, OTPE30K, JIyd
[Tonsitue 06 akcuome, Teopeme,
4 JI0Ka3aTeNIbCTBE, ONPENIEIICHUH, CBOICTBE, 1
IIpU3HaKe
B3aumHoOe pacnonoxeHne Touek Ha
) npsMoii. M3Mepenue JUInHbI OTpe3Ka, 1
paccTosiHUuE MEXKy TOUKaMH
B3anMHOe pacnonoxeHue TO4eK Ha
6 npsiMol. M3MepeHnne JUIMHBI OTpe3Ka, 1
PacCTOSIHUE MEXKTY TOUKaMHU
B3anmMHOe pacnionokeHue To4eK Ha
7 npsMoii. MI3sMepenue JInHbI OTpe3Ka, 1
paccTOsHUE MEKly TOUKaMH
8 [TonynnockocTs U yroi. Buael yrios. 1
W3mepeHue BEIMYMH YII0B
9 [TomymockocTh 1 yroi. Busr yrios. 1




I/I3MepeHI/Ie BCJIMYHH YI'JIOB

[Tonynnockocts 1 yroi. Buasl yrios.

10 W3mepeHne BeMUrH yrioB
BeprukanbHbie U CMEXKHBIE YIIIBL.

11 [TapamienpHble ¥ EPIICHIUKYISPHBIE
psiMbIe
BepTukanbHble 1 CMEKHBIE YIJIbL.

12 [TapannenpHble ¥ EPIIEHIUKYISPHBIE
psIMbIE
BeprukaibHbie U CMEXHBIE YTJIIBI.

13 [TapannenpHble U NEPIEHIUKYISPHbIE
npsiMble
BepTukanbHble 1 CMEKHBIE YIJIBL.

14 [TapanyenpHble U EPIEHIUKYISIPHBIE
psIMbIE
BepTukanbHble 1 CMEKHBIE YTITbL.

15 [TapanienbHble U NEPIEHIUKYISIPHBIE
psiMbIe

16 buccekrpuca yria

17 buccekrpuca yrna

18 Buccekrpuca yrina

19 Jlomanas. Bunbl nomansix. [InuHa
JIOMaHOH

20 Jlomanas. Buasl tomanbix. J{imuna
JIOMaHOU
MmuoroyronsHuku. Ilepumerp

21 MHOTOYToJibHUKA. [oHATHE O BBITYKIIBIX

W HCBBIITYKJIBIX MHOI'OYT'OJIbHUKaxX




22

MHuoroyronsauku. [lepumerp
MHOTr'OYyrojibHHUKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOT OyT OJIBHUKAX

23

MmuoroyronsHuku. [lepumerp
MHOI'OyroJibHUKA. [IOHATHE O BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOT OyT OJIBHUKAX

24

MHuoroyronsauku. [lepumerp
MHOTOyrosibHuKa. [IoHATHE O BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOTOyT OJIBHUKAX

25

MmuoroyronsHuku. [lepumerp
MHOTI'OyroJIbHUKA. [IOHATHE O BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOT OyT OJIBHUKAX

26

NHCTpYyMEHTHI 1711 U3MEpPEHU 1
MMOCTPOCHU M

27

NHCTpYMEHTBI 1711 U3MEPEHUIN 1
IIOCTPOCHU I

28

Kontponbnas padora no reme "Hauana
reoMmerpuu. IIpocrenimue
reoMeTpHUYEeCcKhe (PUIypbl U UX CBOMCTBA.
W3mepenue reomerpudeckux uryp"

29

Menuana, OuccekTpuca U BbICOTa
TpeyrojibHUKa

30

Menaunana, 6GucceKkTpuca U BpICOTa
TpeyrojibHUKa

31

PaBeHncTBO TPEYTrOJIbHUKOB

32

IIepBblil 1 BTOPOM PU3HAKKA PABEHCTBA
TPEYrOJIbHUKOB

33

[TepBslii 1 BTOpOI MPU3HAKK PABEHCTBA




TPEYrOJIbHUKOB

IIepBblil 1 BTOPOM IPU3HAKKA PABEHCTBA

34
TPEYrOJIbHUKOB

35 IlepBelii 1 BTOpOI IPU3HAKU PABEHCTBA
TPEYroJbHUKOB

36 [TepBrIil 1 BTOpOW MPU3HAKK PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOEIpeHHBIE TPEYTOIBHUKH U UX
CBOICTBA

38 PaBHOOeIpeHHBIE TPEYTOIBHUKH U UX
CBOIICTBa

39 PaBHOOGeipeHHbIE TPEYTOJBHUKHI U UX
CBOWCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TpEeYrojabHUKa

41 [Ipu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

42 Tpernii npru3Hak paBeHCTBA
TPEYrOJIbHUKOB

43 Tpernii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 TpeTuit npr3HaKk paBeHCTBA
TPEYroJbHUKOB
@urypsl ¢ 0CEBOM CUMMETPHEN.

45 IIpuMepsl CHMMETPUH B OKPYKAIOLIEM
MHUpE

46 @urypsl ¢ 0CEBOM CUMMETPUEH.

[Ipumepbl ciMMETpUH B OKpY KaroliemM




MUpE

KontponbHas pabora no reme

47 \ | 1
TpeyronbHUKN

48 [TapanensHOCTh MPSIMBIX 1

49 CBoiicTBa M IPU3HAKH MapauIeIbHbBIX 1
HPSIMBIX

50 CBoiicTBa M IPU3HAKK MapauIeIbHbBIX 1
MIPSIMBIX

51 CBoiicTBa ¥ MPU3HAKH ITapaUIEITBHBIX 1
MPSIMBIX

59 CBoiicTBa 1 MPU3HAKH MapaUIEITBHBIX 1
HPSIMBIX

53 CBoiicTBa 1 IPU3HAKH MapauIEIbHbBIX 1
HPSIMBIX

54 CBoiicTBa M IPU3HAKK MapauIEIbHbBIX 1
MPSIMBIX

55 CymMa yTii0B TpeyrojibHUKA 1

56 CymMa yTi10B TpeyrojbHHUKA 1

57 Brenraue yribel TpeyroibHUKa 1

58 Buemnue yriel TpeyroisHUKa 1
CyMMa BHYTPEHHUX YIJIOB

59 MHOT'OYT'OJIbHUKA U CyMMa BHEIITHHX 1
YIIJI0B BBIITYKJIOTO MHOTOYT OJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

60 MHOT'OYI'OJIbHUKA M CyMMa BHEIIHUX 1
YIJI0B BBIITYKJIOTO MHOTOYT OJIbHUKA

61 CymMma BHYTPEHHHX YTJIOB 1




MHOT'OYT'OJIbHHKa 1 CyMMa BHCIIHUX
YTJI0B BBIITYKJIOI'O MHOT'OYT'OJIbHUKa

Kontponbnas pabota no teme

62 "TlapamiensHocTh. CyMMa yTriioB
MHOI'OYT OJIbHHUKA"

63 [Tpu3Haku paBeHCTBA MPSIMOYTOIBHBIX
TPEYroJIbHUKOB

64 [Ipu3Haku paBeHCTBA NPSAMOYTOIbHBIX
TPEYroJbHUKOB

65 [TeprieHauKYIsIp ¥ HaKJIOHHAS
CBOICTBO MeIaHbl MPSIMOYTOJILHOTO

66 TPEYroJIbHUKA, MPOBEACHHOMN K
THIIOTEHY3€
CBoiicTBO MeMaHBI TPSIMOYT'OJIBHOTO

67 TpEeYrojabHUKa, MPOBEAEHHOM K
THIIOTEHY3¢e

68 [IpssMOYTONBbHBIN TPEYroOJbHUK C YTIIOM B
30 rpamxycoB

69 [IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpaxycoB

70 CooTHoIIEHUsI MEX1y CTOPOHAMU U
yriaMH TPeyroJbHUKa

71 CoOTHOIIEHUS! MEXAY CTOPOHAMH U
yriamu TpeyrojbHUKa

7 HepaBeHncTBO TpeyronbHUKa.
HepaBeHncTBo 0 ayinHe toMaHOM

73 HepaBeHCTBO MKy MEPIICHIUKYIISIPOM

¥ HaKJIOHHOU. PaccTosiHUE OT TOYKHU J0




IpsAIMOI

KOHTpOJ'ILHaH pa60Ta 10 TCMaM

74 "TIpssMOyTOJIBHBIC TPEYTOJIbHUKH ",
"I"eomeTpuyeckue HepaBeHCTBA"

75 OKpyXHOCTB, XOPABI H THAMETPHI, UX
CBOICTBA

76 OKpyXHOCTB, XOPABI M JTHAMETPHI, UX
CBOMCTBA
B3anmMHoe pacnonoxeHne OKpyKHOCTH U

77 npsiMoii. KacatenpHas u cekyIas K
OKPYXHOCTH
B3anMHOe pacnionoxeHne OKpyKHOCTH 1

78 npsimoii. KacaTtenbHas u cexyias K
OKPYXHOCTH
B3anMHoe pacnonoxeHne OKpyKHOCTH U

79 npsmoil. KacarensHas u cexymnas K
OKPYXHOCTH

80 OKpyXHOCTb, BIIUCAHHAS B YTOJ

81 OKpyXHOCTb, BHUCAHHAsI B YT O
IToHsATHE O FEOMETPUYECKOM MECTE

82 Touek. [Ipumeprl reoMeTpUYEcKUX MECT
TOYEK Ha MIOCKOCTH
[ToHsiTHE O FEOMETPUUECKOM MECTE

83 Touek. [IprMepbl reoMeTPUIECKUX MECT
TOYEK Ha IIOCKOCTH

84 OmnwucanHas OKPY>KHOCTb TPEYT'OJIbHHKA,
€€ LEHTp

85 OnucaHHast OKpYXHOCTb TPEYT OJIbHHKA,




€€ LEHTp

86

Merton TreOMETPUICCKUX MCCT TOYCK IIPpU
PCHICHUU I'COMECTPHUICCKUX 3a1aY

87

MeTO,I[ IreOMCTPUYICCKUX MECT TOYCK IIPpHU
PEIICHUH T'COMETPUUCCKHUX 3aJ1a4d

88

MeTto/ reoMeTpuYecKuX MECT TOUYEK Mpu
pEIIeHUU TEOMETPUIECKUX 3a1au

89

Meron reoMeTpuYecKX MeCT TOUEK MpPH
pELICHUU T€OMETPUYECKUX 3a1a

90

O6ocHOBaHMS MTPOCTEUIINX MTOCTPOCHUH,
JTalbl 3a7ja4u Ha IOCTPOEHUS, PELLICHNE
3a/1a4 Ha OCTPOCHUE LIUPKYJIEM U
JIMHEUKOU

91

O6ocHOBaHMsI MPOCTENIINX TOCTPOCHUN,
JTalbl 33J]a4ud Ha OCTPOCHHUS, pELIeHUE
3a7a4 Ha TOCTPOCHHE ITUPKYIIEM H
JIMHEUKOU

92

KonTponbnas padora no reme
"OkpyxHOCTb. [ eomMeTpruueckre Mmecta
Touek. [TocTpoeHus ¢ TOMOIIBIO LIUPKYIIS
U JTUHEHKH"

93

[ToBTOpenue u o0odeHue. Pemenune
3a/1a4, UITIOCTPUPYIOLINUX CBA3U MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

94

IToBTOpenue u o6o6meHue. Pemenue
3a/1a4, WLTFOCTPUPYIOIIHMX CBS3U MEKITY
pa3IMYHBIMU TEMaMHU Kypca

95

[ToBTOpenue n 0b6o0menue. Pemenne




3a/1a4, WITIOCTPUPYIOIIHNX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

96

[ToBTOpeHue u 006o0IIeHNE. Pemenne
3aJ1a4, WLTIOCTPUPYIOIINUX CBS3U MEXKTY
pa3IMYHBIME TEMaMH Kypca

97

[ToBTOpenue u obobmenue. Pemenue
33124, WUTIOCTPUPYIOLIUX CBS3U MEKIY
pa3IMYHBIMU TEMAaMHU Kypca

98

[ToBTOpenue u 0b6o0eHNE. Pemenne
3314, WLTIOCTPUPYIOIINUX CBSI3U MEXKITY
pa3IMYHBIMHE TEMaMH Kypca

99

IToBTOpenue u ob6ob6meHue. Pemenue
3a/1a4, WTFOCTPUPYIOIINX CBS3U MEKIY
pa3IMYHBIMU TEMaMHU Kypca

100

[ToBTOpenue u o0oodeHue. Pemenue
3aJa4, UITIOCTPUPYIOIIUX CBI3U MEXKIY
Pa3IUYHBIME TEMaMH Kypca

101

Hrorosas KOHTPOJIbHAA pa60Ta

102

IToBTOpenue u o6o6menue. Pemenue
314, WLTFOCTPUPYIOIINX CBS3U MEKIY
pa3IMYHBIMU TEMAaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




8 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tapannenorpamm, ero npu3HaKu u
1 ’ 1
CBOICTBA
5 [Tapamienorpamm, ero npu3Haku U 1
CBOMICTBA
3 [Tapamienorpamm, €ro npu3HaKku 1 1
CBOMCTBA
4 [Tapamienorpamm, €ero npu3Haku U 1
CBOICTBA
[Tapamienorpamm, ero npu3HaKu u
) ’ 1
CBOICTBA
[IpsmoyronbHUK, poMO, KBaapar, UX
6 > > 2 1
IIPU3HAKYU U CBOMCTBA
7 [IpsimoyronbHUK, pOMO, KBaApaT, UX 1
IIPU3HAKYU U CBOMCTBA
8 [IpsimoyronbHUK, pOMO, KBaApaT, UxX 1
MIPU3HAKYU U CBOICTBA
9 [IpsmoyronbHUK, poMO, KBaapaT, UX 1
MPU3HAKHU U CBOMCTBA
10 Cpenusisa TUHUS TPEYroJIbHUKA
11 Cpenusis TUHUS TPEYroJIbHUKA
12 Tpaneuus. PaBHoOeapeHHas Tpamenus, eé 1
CBOMCTBA U IPU3HAKU




Tpaneuus. PaBHoOenpeHHas Tpamemnus, eé

13 . 1
CBOMCTBA U IIPU3HAKU

14 [IpsimoyronbHast Tpaneuus 1

15 CpenHsist TMHUS Tpanenuu 1

16 Teopema Paneca 1

17 Teopema Paneca 1

18 Teopema 0 mpOMOPUHUOHATIBHBIX OTPE3KAX 1

19 Teopema 0 IpOMOPUHUOHATIBHBIX OTPE3KaX 1

20 IlenTp Macc TpeyroibHUKA 1

21 LenTpansHo-cuMMeTpUYHBIE GUTYPBI 1

29 KonTponbhas pabota no teme 1
"YeThIpEXYyronbHUKN"

23 [Tomo6ue TpeyroabHUKOB, KO3(PPHUIIHEHT 1
noaoous

24 [TonoOue TpeyroabHUKOB, KO3(PPUIHEHT 1
rnmogoous

25 [Ipu3naku momoOus TPEyroabHUKOB 1

26 [Ipu3naku momoOus TPEyroIbHUKOB 1

27 [TpusHaku mo100Ms TPEYTrOIbHUKOB 1

28 [TpusHaku mo100us TPEYTroIbHUKOB 1

29 [Tpu3Haku momo0us TPEYTroIbHUKOB 1

30 [Tpu3Haku momo00us TPEYTrOIBHUKOB 1

31 [IpumeneHwe mogo0Hs PH PELIICHUN 1
MPAKTUYECKUX 3a/1a4

39 [Ipumenenne nogo0us MpH peLIeHUN 1
IPaKTUYECKUX 3a/1a4

33 [Ipumenenue nogo6ust Mpu pelieHuH 1




MMPAKTHYCCKUX 3a1a41

[Ipumenenue nogo0Ust MpU peLIeHUN

34 MPAKTHYECKUX 3a7a4

35 [Ipumenenue monoOus mpu peleHun
MPaKTUYECKHUX 3a/1a4

36 [Ipumenenue nmonoOus mpu peleHun
MPaKTUYECKUX 337124

37 BBeenre noHsATHS TpeoOpa3oBaHus
nof00us ¥ NOAOOHBIX GUTYP

38 Kontponbnas pabora mo reme "Ilogodue"

39 [Tonsitue momaau. CBoMcTBA MITOMIAIEH
reoMeTpuyeckux Guryp

40 [Tonsitue mnomaau. CBolcTBa MTOMIAIEH
TEOMETPUUYECKUX QUTYP

41 TTonsgrue mwiomaau. CeoiicTBa ILIOMIAIEH
reoMeTpuyeckux puryp
[Ipocreiimue GopmMyIbl s TIIOMIATT

42 TPEYrolbHHKA, MapajijiesiorpaMmma, pomoa
U Tparnenuu
[Ipocreiimume hopMyIbl s TUIOMIA TN

43 TPEYroJIbHHKA, MapajuiesiorpaMma, pomoa
U Tpanenuu
[Ipocreiimue GopmMyIbl A5 TIOMIATN

44 TpeyrojabHHKa, napajienorpaMma, pomoa
U Tpamnenuu
[Ipocreiimue hopmynbl A TUIOMIATN

45 TPEYroJIbHHKA, MapajiesiorpaMma, pomoa

Y Tparneuuu




[Ipocreiimume GpopMynbl IS IO

46 TPEYroJIbHHUKA, apajuiesiorpaMma, pomoa 1
U Tpareuun
[Ipocreiimue Gopmybl 7S TIOMATN

47 TPEyrojbHHKa, MapajiesorpaMma, pomoa 1
U Tparnenuu
[Ipocreiimme GpopMynbl IS IO

48 TPEYroJIbHHKA, MapajuiesiorpaMma, pomoa 1
U Tpareuuu
[Ipocreiimme hopMyITbl s TUTOIIA TN

49 TpeyrojbHHKa, apanienorpaMma, pomoa 1
U Tparnenuu
[Ipocreiimue hopmynbl s TUIOMIA TN

50 TPEYroJIbHHUKA, MapajuiesiorpaMma, pomoa 1
U Tpareuuu

ol [Tnomaau monoOHBIX Guryp 1

52 [Tnomaau momoOHBIX Guryp 1

53 [Mnomanu momoOHBIX Guryp 1

94 Kontponbnas padora no teme "Ilnomanp" 1

55 Teopema I[Tudaropa 1

56 [Ipumenenne Teopemsl [Tudaropa npu 1
peIIeHIH MPAKTUYECKUX 3a/1a4

57 [Ipumenenue Teopemsl [Tudaropa npu 1
peLICHUH MTPAKTUYECKUX 3a/1a4

58 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIlIeHUH PAKTUYECKUX 3a/1a4

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHU ITPAKTUYCCKUX 3ada4




[Tpumenenue Teopemsl [Tudaropa npu

60 peLIeHNH TPAKTUYECKUX 3a]1a4

61 [TponoprimoHanbHbIE OTPE3KU B
IPSIMOYTOJIEHOM TPEYT OJIbHUKE

62 [IponoprmonaibHBIE OTPE3KHU B
IPSMOYTOJILHOM TPEYT OJIbHUKE

63 [IponoprmoHaibHBIE OTPE3KHU B
IPSMOYTOJIBHOM TPEYT OJIbHUKE

64 [IponopuroHaabHBIE OTPE3KH B
IPSMOYTOJIBHOM TPEYT OJIbHUKE

65 [IponopuroHagbHBIE OTPE3KU B
PSMOYTOJIEHOM TPEYT OJIbHUKE

66 [IponopurioHaIbHBIE OTPE3KH B
IPSMOYTOJILHOM TPEYT OJIbHUKE
Cunyc, KOCUHYC, TAHT€HC U KOTaHT€HC

67 OCTPOr0 yria npsMOYIroJbHOIO
TPEyrojabHHUKa
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTpOTO yTJIa MPsIMOYT'OJILHOT O
TPEyroJbHHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC

69 OCTPOr0 yria npsiMOyroJbHOrO
TPEyroJbHHUKA

70 Tpuronomerpuueckue pyHKIUHU YIIOB B
30° 45°u 60°

71 Tpuronomerpudueckne GyHKIUU YIIIOB B
30°,45° u 60°

72 Koutponbnas pabora no teme "Teopema




[Mugaropa u Havana TpuroHomerpun"

73 BrnucanHbIE U IEHTPAIbHBIE YIJIBI 1

74 BriucanHble ¥ LIEHTPAIbHBIE YIJIBI 1

75 BrnucanHble ¥ LIEHTPAJIbHBIE YIUIBI 1

76 BnucanHble ¥ IEHTPaIbHBIE YIUIBI 1

77 VYron Mexay KacaTeIbHOU U XOpI0u 1

78 VYron Mexay KacaTeJIbHOU U XOpI0i 1

79 VTrasl MeXy XOpJaMu U CEKYIITUMU 1

80 VYTIbl MeXAY XOpJIaMU U CEKYITUMHU 1

81 Brnucannble u onucaHHbIe 1
YETBIPEX YT OJIbHUKHU

82 Brnucannble u onucaHHbIe 1
YETBIPEX YT OJIBHUKU

83 CBoiicTBa 1 MPU3HAKH BIIHCAHHOTO 1
YeThIPEX YT OJIbHUKA

84 CBoiicTBa 1 MPU3HAKH BIMCAHHOTO 1
YeThIPEX YT OJIbHUKA

85 CBoiicTBa ¥ NPU3HAKH BIMCAHHOTO 1
YeThIPEX YT OJIbHUKA

86 CBoiicTBa M MPU3HAKUA BIIMCAHHOTO 1
YeTHIPEX YT OJIbHUKA

87 BzanmHoe pacnonoxxeHue AByx 1
OKPY>KHOCTEHN

88 BzanmHoe pacnonoxxeHue aAByx 1
OKpY>KHOCTEH

89 Kacanune okpyxHocTeit

90 Kacanue okpyxHocTeit




91

OO0mue KacaTenbHbIE K IBYM
OKPYXHOCTSIM

92

KoHnTponbHas pabora o teme "YTiasl 1
YEeThIPEXYTOJIbHUKH, CBS3aHHbIE C
OKPY>KHOCTBI0"

93

[ToBTOpenue u 0606meHue. Pemenue
3a1a4, WUTIOCTPUPYIOLINX CBS3H MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

94

[ToBTOpenue u 06o0eHNE. Permenne
3aJ1a4, WLUTIOCTPUPYIOIINX CBSA3H MEXKITY
pa3TMYHBIMHU TEMaMU Kypca

95

[ToBTOpenue u o6o6meHue. Pemenue
314, WLTFOCTPUPYIONIUX CBSI3U MEKITY
pa3IMYHBIMU TEMAaMU Kypca

96

[ToBTOpenue u obob1eHue. Pemenue
3a7a4, WJUTIOCTPUPYIOIIUX CBSI3U MEXKIY
Pa3TMYHBIMH TEMaMH Kypca

97

[ToBTOpenue u o6o6meHue. Pemenue
3a/1a4, WLTIOCTPUPYIOIIUX CBSI3U MEKITY
pa3IMYHBIMU TEMAaMU Kypca

98

[ToBTOpenue u obod1eHue. Peenne
3a7a4, WIIIOCTPUPYIOIIUX CBA3U MEKIY
Pa3IUYHBIME TEMaMH Kypca

99

[ToBTOpenue u o6o6meHue. Pemmenue
3aJ1a4, WLTIOCTPUPYIOIIHUX CBSA3H MEKITY
pa3TMYHBIMHU TEMaMU Kypca

100

[ToBTOpenue u o6o06meHue. Pemenue
3aj1a4, WUTIOCTPUPYIOLIUX CBS3H MEKIY




PAa3JIMUHBIMU TCMAMHU KYypCa

101 HroroBas koHTponbHas pabora 1
[ToBTOpenue u o6o6menue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIIHUX CBS3H MEXKIY 1
pa3IMYHBIMHI TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB 10 102

[NPOI'PAMME




9 KJIACC

Ne
/o

Tema ypoka

Koaun4yecTBo 4yacoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTtejibHbIE

pecypcbl

Cunyc, KOCUHYC, TaHTeHC yrioB oT 0 110
180°

OCHOBHOE TPUTOHOMETPUIECKOE
TOJIECTBO

DopMyIIBI IPUBEICHUS

DopMyIIBI TPUBEICHUS

Pemrenne tpeyronsankoB. Teopema
KOCHHYCOB

Pewmenne tpeyronsaukoB. Teopema
KOCHHYCOB

TeopeMa cuHyCcOB

Teopema cuHycoB

Pemenne npakruueckux 3aznad ¢
UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB 1
TEOPEMBI CHHYCOB

10

Pemenne IMPAKTUYCCKUX 3a7a4 C
HCITIOJIb30BAHUEM TCOPEMBI KOCUHYCOB 1
TCOPEMbI CHHYCOB

11

Pemenne MMPaKTUYCCKUX 3a1a1 C
HCIIOJIb30BAHUECM TCOPEMBI KOCUHYCOB 1
TCOPEMEBI CHHYCOB

12

Pemenue npakTuyeckux 3aaay ¢




MCII0JIb30BaHUEM TEOPEMBbI KOCUHYCOB U
TEOPEMbI CUHYCOB

Tpuronomerpudeckue GopmyIbl s

13 TUTOIIAT TPEYTOJIbHUKA,
napajienorpaMmma
Tpuronomerpudeckue GopMybl IS

14 IJIOLIAAN TPEYTOJIbHUKA,
napaJiesiorpaMma
Tpuronomerpuueckue Gopmysbl is

15 MJIOLIAAH TPEYTOJIbHUKA,
napasuieJorpaMma
Tpuronomerpudeckue GopMybl s

16 TUTOIIAIU TPEYT OJIbHUKA,
napaenorpaMma

17 ®opwmyia ['epona

18 ®dopmyna ['epona

19 ®dopmyna ['epona

20 CDopM}./'na TUIONIA/IN BBIMYKIIOTO
YeTBIPEX YT OJIbHUKA

21 CDopMy./'na IJIOMIA/IN BBITYKIIOTO
YeTBIPEX YT OJIbHUKA

29 KonTponbnas padora no reme "Pemienue
TPEYrOJIbHUKOB"

23 Xopasl U ToJ00HBIE TPEYTOJTLHUKHY B
OKPY>KHOCTH

24 Teopema o mpou3BeACHUH OTPE3KOB XOPJI

25 Teopema 0 npou3BeIEHUM OTPE3KOB XOP

26 TeopeMbl 0 MPOU3BEIEHUH OTPE3KOB




CEKYIINX

TeOpCMBI O IPOU3BCACHUU OTPC3KOB

27 1
CEKYIIUX
28 Teopema o KBaJipaTe KacaTeabHOM 1
29 Teopema o kBagpare KacaTeIbHON 1
30 Teopembl UeBbl 1 MeHenas 1
31 Teopemsl UeBsl 1 Menenas 1
32 Teopemsl UeBbl 1 MeHenas 1
33 [TonsiTHE O TOMOTETHH 1
34 KonTponbnas padora no reme "Ilonodue 1
TPEYTrOJIbHUKOB"
YpaBHEHHE NPSIMOI Ha TIJIOCKOCTH.
35 YrnoBoit K03pGUIIUEHT U CBOOOTHBIN 1
YJIeH, UX TEOMETPHYECKUI CMBICTT
YpaBHEeHHE NPSIMOI Ha TIJIOCKOCTH.
36 YriioBoi KOAGGUIIUEHT ¥ CBOOOTHBIN 1
YJIeH, UX TeOMETPUUYECKUI CMBICT
37 [TapannenbHOCT U MEPIEHAUKYISIPHOCT 1
NpsMBIX (depe3 yriioBor KodhGHUIueHT)
38 YpaBHEHHE OKPYKHOCTH 1
39 HaxoxeHue nepece4eHnil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJIMHATAX
40 Haxoxnenue nepeceyeHud OKpyKHOCTEN 1
U TIPSIMBIX B KOOPIMHATAX
41 ®opmya pacCTOSHUS OT TOUKH JI0 IPSMOM 1
42 [Inomaas napamienorpamMmma B 1

KOOpJAMHATAX, MOHITHE 00




OpHCHTHpOBaHHOﬁ iomaign

HpI/IMeHeHI/IC MCTOa KOOPANHAT B

43 MPAKTHYECKU-OPUEHTHUPOBAHHBIX
TE€OMETPHUECKUX 3a]adax

44 Kontponbnas padora no reme "Mertoa
KoopuHat"

45 Bexkrops! Ha ruiockocTH
CrnoxeHue v BEIYUTAHUE BEKTOPOB —

46 IIpaBUJIa TPEYTOJIbHUKA U
napasuiesorpaMma
CrnoxxeHue v BBIYUTaHUE BEKTOPOB —

47 IIpaBUJjIa TPEYTOJIbHUKA U
napauenorpaMma

48 YMHOKEHHE BEKTOpa Ha YHUCIIO

49 Koopaunats! BekTopa
CrnoxeHue v BEIYUTAHHUE BEKTOPOB,

50 YMHO)XEHHE BEKTOpa Ha YHUCIIO B
KOOpAMHATaX
CrnoxxeHue v BBIYUTaHUE BEKTOPOB,

51 YMHOKCHHE BEKTOpa Ha YUCJIO B
KOOpIMHATaxX

59 [IpumeneHne BEeKTOPOB B (PU3HKE, IICHTP
macc

53 [TonsTre 0 Oa3uce (Ha MIIOCKOCTH).
Pa3noxxenust BEKTOpoB 1o 6a3ucy

54 [TonsiTre o0 6a3uce (Ha IMIIOCKOCTH).
Paznoxenus BEKTOpOB 1o 6a3ucy

55 [TonsiTre o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BeKTOpoB 1o 6azucy

CKaJ'I}IpHOC MMPOU3BCACHUC BCKTOPOB,

56 TE€OMETPUUECKHI CMBICIT U BHIPOXKEHHUE B
JICKapTOBBIX KOOPIMHATAX

57 JIuCTpuOyTHBHOCTD CKATIIPHOTO
IPOU3BEICHUS

58 CkansipHO€ TTpOU3BEICHUE U
pOeLUPOBaHHE

59 [IpumeHeHne CKaIsipHOTO MPOU3BEICHUS
BEKTOPOB JIJIsl HAXOKACHUS JIJTMH U YTIIOB

60 [IpuMeHeHue CKAISIPHOTO MPOU3BEACHUS
BEKTOPOB JIJIs1 HAX0XICHUS JJTUH U YTIIOB

61 [IpuMeHeHue CKAIIPHOTO TPOU3BEACHUS
BEKTOPOB JIJIsl HAXO0XICHUS JJTUH U YTIIOB

62 Pemenue reomerpuyeckux 3aaad C
HOMOIIbIO CKAJIIPHOT O MPOU3BEICHUS

63 Pemenue reomerpuyeckux 3a1ad C
TIOMOIIBIO CKAJIIPHOTO MPOU3BEICHHSI

64 KoHnTtponbhas padora mo teme "Bekropsr"

65 [IpaBunbHBIE MHOTOYTOJILHUKH,
BBIYUCIICHUE UX JIEMEHTOB

66 [IpaBuIIbHBIE MHOTOYT OJILHUKH,
BBIYUCIICHUE UX JIEMEHTOB

67 [TpaBubHBIE MHOTOYTOJIEHUKH,
BBIUMCIICHHE UX DJIEMEHTOB

68 [TpaBubHBIE MHOTOYTOJILHUKH,
BBIUMCJICHHE UX DJIEMEHTOB

69 Yucno m v JUIMHA OKPYKHOCTH




70 Yucno m v JUIMHA OKPYKHOCTH 1

71 JlnnHa nyru oKpy)KHOCTH 1

72 JlnnHa nyru oKpy)HOCTU 1

73 Pamnannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomanp Kpyra u ero 3JeMeHTOB (CeKTopa 1
1 CerMEHTA)

76 [Inomanp Kpyra u ero 3JeMeHTOB (CeKTopa 1
U CErMEHTA)

77 [Inomanp Kpyra 1 ero 3JeMeHTOB (CeKTopa 1
U CETMEHTA)

78 Brrunciienne nepuMeTpoB U mionaaen 1
¢Guryp, BKIIIOYAIOIINX JIEMEHTHI Kpyra

79 Brranciienue nepuMeTpoB | IIIOMIAICH 1
(buryp, BKIIOYAIOIINX 3JIEMEHTHI KpyTra

80 KonTponbnas no teme "/[nuna 1
OKPY>KHOCTH U IIjIouiaap kpyra"

81 LenTpanpHas cummeTpus 1

82 LenTpasibHO-CUMMETPUYHBIE (PUTYPBI 1

83 IToBopor 1

84 OceBast cuMMeTpUs 1

85 Qurypsl, SI/IMMGTPI/I‘IHBIC OTHOCHUTEIFHO 1
HEKOTOPOH OCH

86 [TapannensHbI IepeHoc 1

87 [TonsiTHE NBUKEHUS U €r0 CBOMCTBA 1

88 PaBenctBO uryp 1

89 [IposiBieHNs: CHMMETPUH B TIPUPOJIE, 1




JKUBOIIMCH, CKYJIBIITYPEC, apXUTCKTYPC

90

Komnozumuu aprxenuit (mpocreiime
IpUMEPHI)

91

[ToBTOpenue u 06o0IcHNE. Pemenune
3aJ1a4, WLTIOCTPUPYIOIINX CBSA3H MEKITY
Pa3TMYHBIMHE TEMaMH Kypca

92

[loBTOpenue u o0od1eHue. Peenue
3a7a4, UJUTFOCTPUPYIOIINUX CBSI3H MEXY
Pa3ITUYHBIME TEMaMH Kypca

93

[ToBTOpenue u 006o0IeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIIHNX CBSA3H MEXKTY
pa3TMYHBIMU TEMaMU Kypca

94

[ToBTOpenue u o6o6menue. Pemenue
3814, WLTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMAaMU Kypca

95

[ToBTOpenue u 06o0eHNE. Pemenne
3aJ1a4, WUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

96

[ToBTOpenue n o6o6meHue. Pemmenue
3a/1a4, WLTIOCTPUPYIONIUX CBSI3U MEKIY
pa3IMYHBIMU TEMAaMU Kypca

97

[ToBTOpenue u 06o0IeHNE. Pemenne
3a/1a4, WUTIOCTPUPYIOIIUX CBS3H MEXKITY
Pa3IMYHBIMHA TEMaMH Kypca

98

[ToBTOpenue u o6o6meHue. Pemenue
3a/1a4, WLTIOCTPUPYIONIUX CBSI3U MEKITY
pa3IMYHBIMU TEMAaMU Kypca

99

[ToBTOpenue u o0ob1eHue. Peenue




3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u 06o0eHue. Permenne

100 3aJ1a4, WLTIOCTPUPYIOIINX CBS3H MEKITY 1
pa3IUYHBIMKE TEMaMH Kypca
101 HroroBast KoHTpoONBHAs paboTa 1
[loBTOpenue u o0od1eHue. Peenue
102 3a]1a4, WUTIOCTPUPYIOIIUX CBS3H MEXIY 1
Pa3ITUYHBIME TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB 1O 102

[NPOI'PAMME




YYEBHO-METOJIAYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI JUISI YYEHUKA

* 'eometpust, 7-9 knaccel/ Atanacsn JI.C., byryzos B.®., Kagomues C.b. u apyrue,
AxkrmonepHoe obmectBo «M3aarensctBo «Ilpocsemnienuey, 2024

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. dynmaMmeHTabHOE SAPO conaepkaHusi obmiero obpaszoBanus / mox.pen. B.B.
Koznmoa, A.M. KonmakoBa. — 2-¢ uza. — M.: IIpocemenne, 2010. — 59 c. —
(CranzmapThl BTOPOTO MOKOJICHUS).

2. IlpumepHBIC TIpOTpaMMBI MO y4eOHBIM TpeameTraMm. Matematuka. 5-9 Kiacchl:
MPOEKT. — 3-¢ u3., nepepad. — M.: IIpocBemenue, 2011[1]. — 64 c. — (CranmapThl
BTOPOT'O MOKOJICHHUS).

3. Coopuuxk “IIporpammel mist o01ie00pa3oBaTeabHbIX yupexaeHuit: ['eomerpus 7-9
ki1.”/Coct. T.A. Bypmuctpora. — M.: IIpocsemenue, 2008;

4. I'eometpus. 7 — 9 kiaccel. Paboune nporpamma k yueOHuky JI.C. AtaHacsiHa u Jip.
/ B.®. Byty3oB. ®I'OC — M.: IIpocsemenue, 2013. — 49 c.

5. Teomerpus. 7 — 9 kmaccel: YueO.uist obmieodpa3oBar. opranuzamui / [JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u ap.].— M.: IIpocsemenue, 2016. — 383 c.
6. 'eomerpus. Jlunaktuueckue matepuainsl. 8 kiacc / b. I'. 3uB, B. M. Meitnep. —
13-e m31. — M.: [IpocBemenne, 2016. — 159 c.: un.

7. Teomerpus: Pabouas TeTpaap. 8 Kjacc: TMocoOMe IS yYaIIUXCs
obmreoopazoBarenbHbix yupexaenuit / JI. C. AranacsH, B. ®. Bbyryzos, 10. A.
I'maskos, WM. U. FOmuna. — 12-e u3a. — M.: [Ipocsemenne, 2016. — 65 c.

8. 'eometpus. 8 kiacc. Tematnueckue Tectol / Mumenko T.M., biunkos A.J[. — M.:
IIpocBemienue, 2016. — 128 c.

9. KoHTponbHBIE M CaMOCTOSITENIbHBIE PabOThI MO aiaredpe U reoMeTpuu. 8 Kiacc.
Kypasnes C.I'. — M.: Dx3ameH, 2015. — 240 c.

10. Uzyuyenue reomerpuu B 7-9 knaccax. [locobue nns yuurenedt / Aranacsu JI.C.,
byty3oB B.®., I'nazkoB I0.A. u ap.. - 7-e u3a. -M., [Ipocsemenue, 2009. — 255 c.

11. Cranmapt nmo matematuke: 500 reomerpuueckux 3anad. [llapeirun N.®. Kuaura
it yautens. — 2-e uzn. — M.: [Ipocsemenue, 2007. — 205 c.

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. butGnuoreka [JOK

2. http://uztest.ru
3. https://metaschool.ru/



http://uztest.ru/
https://metaschool.ru/

4. http://alexlarin.net/

Yuun.py

6. Maremaruka: eXeHelelbHOEe Y4eOHO-METOJAMYECKOe MPHIIOKEHUE K Ta3eTe
«IlepBoe centsOps»: http://mat.1september.ru

7. MunucrepctBo oOpa3zoBanus u Hayku P®d. — Pexwmm pgocryma:
http://www.mon.gov.ru

8. ®dexepanbHOE TOCYIApCTBEHHOE YupexkaeHue «locymapcTBeHHBIM HAyIHO-
MCCIIEI0BATENbCKUN WHCTUTYT MH(POPMAITMOHHBIX TEXHOJIOTUI u

o1

TeJIEKOMMYHHUKaIHit». — Pexxum moctyna: http://www.informika.ru

9. TectupoBanue online: 5-11 KJIaCCBl. — Pexum JOCTya:
http://www.kokch.kts.ru/cdo

10.ITyreBoautenr «B Mupe Haykum» I IIKOJbHHUKOB. — PeXum pocTyma
http://www.uic.ssu.samara.ru/~nauka

11.Caiit sHuukioneauii. — Pexxum pocryna : http://www.encyclopedia.ru
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