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HOACHUTEJBbHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LI[eHHOCTh M3ydeHHUs reOMETpHUH Ha YpPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCy X JeHUs «OT TPOTHBHOIO», OTJIMYaTh CBOMCTBA OT IMPU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBep K aAcHH. Oco00€ 3HAUCHNE JOKA3aTeIbHAS JTMHUS
UMeeT JUIs yIiTyOJaEHHOTO N3YYEeHHsI MATEMATUKU.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IVIOIIa/lb  3€MEJBbHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst uiu TpeOyeMmble pa3Mmepbl rapaxka JUisi aBTOMOOMIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYUCIHUTEIbHAS JMHUS B M3yUYEHHUU T€OMETPHUHU.
[Ipu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0YyYarolIUics YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, HPOBOJIUTH
BBIUMCJICHUS] U OLICHUBATh aJIEKBATHOCTH MOJYYEHHOI'O Pe3yJIbTaTa.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHMsI, TOMOTAIOIIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero Gpusuke u nHpopMaTHke,
a TaKKe IOJIb30BAThCA TMOJYYCHHBIMH 3HAHUSIMU TIPU PEIICHUH TPAKTHUYECKUX
3am1ad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eoMmerpusi», KOTOpBI BKIIOYAET CIEIYIOIMIME OCHOBHBIE pa3ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dnmeMeHTs TpuroHoMeTpumny, «Ilnomaamy», a
Takke «Meton koopauHaT», «BekTops», «IIpeobpazoBanus MIOCKOCTI.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 vaca B Hegento), B 9 kiacce
— 102 gaca (3 yaca B HefIeINIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoOHsTHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKH W UX cBoicTBa. Ilpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cuMmMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napajuiesibHbIX  OpsiMbix. CyMma yIJIOB  TpEyrojibHUKa. BHemHue yrisl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEQWAHBI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OKpyxKHOCTH



[ToHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy»KHOCTb, BIIICAaHHAs B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEAUHHBIN NTEPIICHINKYIIAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hcrtopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX MOCTPOEHUM, 3TaIlbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
CBOMCTBA M npu3HaKu. [IpsmoyronbHas tpanenus. CpenHss TMHUS TPAIlCIHH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOJIBHOIO YETBIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomoodus. I[lpuznaku momoOus
TPEyroJbHUKOB. IIprMeHeHue nomo0usi THpU PELICHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tousatne o rmmromaau. CBoWMCTBa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Tpocreiimue GopmMymbl 17 MIIOWEAAN TPEYToJdbHUKA, TapajjiesiorpaMmma, pomba u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa mnpu penieHUn
MPAKTUYECKUX 3a/1a4.

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJBHOIO
TpeyrojibHUKa. Tpuronomerpuueckue ¢ynkuuu yrinoB B 30° 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJILHUKH, CBA3aHHbIE ¢ OKPYKHOCTHIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTJIBI, YTOJI MEKly KacaTeJIbHOU U XOPJAOH. Y TJIbI
MEXKIy XOpJaMH M CEKyIlMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOe pacronoxenue IByX OKpykHocren. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyCc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpHYECKOE  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. Teopema KOCUHYCOB U TEOpEMaA CHHYCOB. PellleHne MpakTHYecKuX
3aJ1a4 ¢ UCMHOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3amnau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB CEKYILHX, TEOPEMA O KBaIpaTe
KacareygbHOU. [IpuMeHenne npy permeHnn reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKH cMbIca. IlapamienpHOCTh M NMEPHNEHAUKYJISAPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSAMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. I[lmomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHME M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[Tonsitue o 6Oa3uce (Ha IUIOCKOCTH). Pa3nokeHusi BEKTOpPOB MO Oas3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopauHaTaX. JMCTpUOYTHUBHOCTh CKaJSIPHOIO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEAECHUSA BEKTOPOB U HAXOXKIECHUA JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IUIOLIAb Kpyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH M TIJIOIIATN
Kpyra.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIbOType, apxurTekrype. Kommosunuum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInNYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOT0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/au, PELICHUM, pacCyX JACHHUH, YMEHHUIO BHUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBbIKAMH HCCIIEIOBATEIBCKOMN €SI TEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA, peryispHas (u3nIecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTU COXPAHHOCTH OKPYKAIOIICH CpeJibl, INITAHUPOBAHUS TTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSM B YCJIOBHUAX HEONPEHACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHHS MpPOTrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpPeAMeTHbIE
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYISATHUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBareibckme 1eiCTBUSL:

UCIIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOTro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHHI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(OPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WK
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSMH H
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMHU YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yIbTaTHI:

Pacrio3naBaTh UM3y4eHHBIE TE€OMETpUYECKHME (UTYpBl, ONpenensiaTb HX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTh TIeOMETpUUYEcKHe (DUTypbI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYMHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath MPUKUAKY U OLIEHKY JIMHEWHBIX W YIVIOBBIX BEIIMYMH IMPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pazMepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 33]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHUH I'€OMETPUYECKHUX 3a1ay.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOIUTH BBIUKCICHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIE 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JIBYX
MapajuleNIbHbIX MPSAMBIX CEKylleh. Pemars npakTuyeckue 3a1adyd Ha HaXOXKICHHE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a/1a4.



®opMynUpPOBaTh ONMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JUaMmeTrpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnageTes noHsATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPU PEIIEHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYrojJbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOIbHUKA U TPAMEUd, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpeMy O MPONOPIHOHAIBHBIX OTpPEe3KaX, MPUMEHSATh UX I pelIeHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpAJbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJNB30BATh HUX
CBOICTBA IIPU PEUICHUH 3a/ay.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. VIMETh MpencTaBieHue O
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOT00ME B MPAKTUUECKUX 3a]auax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TpPEYroJibHUKA, NapajjiesiorpaMma, poMOa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysich, T€ HEOOXOAUMO, KaJIbKYJISITOPOM). 3HaThb OTHOIICHHE ILIOIIAeH



No0OHBIX (PUTYp W MPUMEHATh NPU pEHIeHUH 3aaad. [IpUMeHATh MOydYeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a9aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUSA Ha NPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIity oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTyYUT CIAEAYIONUE MPEIMETHbBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs GopMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHUS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IpuMEHSATH TPUTOHOMETPHIO B 33Ja4aX HA HAXO0KJICHUE IJIOIIA1, BEIBOJANUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy I'epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

MmeTts npencraBiaeHue 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaLUX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YIIax MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOW MPH PELIEHUH T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEICHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUHU OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YypaBHEHHUEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBOoro Kod3pduiuueHta u
CBOOOJHOTO 4YJIi€Ha, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
K03 uIMeHTa ¢ BO3pacTaHUEM U yObIBAaHHEM JTMHEHMHON PYHKIMH. YMETh peliaTh



METOJOM  KOOpJAMHAT  3aJadyd, CBSI3aHHbIE C  [APAJUIEIBHOCTBIO U
NEPIEHIUKYIAPHOCTBIO TPSAMBIX, TEPECEUCHUEM TMPSAMBIX, HaXOXKJIEHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HaXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, TUIOHIaAM TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U TNpaKTUYECKUX 3ahad. [IpuMeHsATP MeEToJ KOOpAMHAT B  IPAKTHKO-
OPUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/1auax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnaners mpakTUUECKMMM HWHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BAThHCS
KOOpAMHATAMU BEKTOpa. Brnaaerp ciloXkeHMEM M BBIYMTAHHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOUIEHHH. IIpuMeHATH TmoJlyueHHblE 3HAHUS B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Branete NOHATHEM CKaJSPHOIO MPOMU3BEIEHUS BEKTOPOB, MOHUMATh €ro
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh NUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BENEHHUS U €r0 CBSI3b C
npoeurpoBaHueM. [IpUMEHATH CKaNsIpHOE NPOU3BEACHUE BEKTOPOB IS
HaxXOoXJIEHUs JUIMH W yriioB. Pemarh reomMeTpuyeckue 3afadyd € MOMOUIbIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandeckux u (PU3NIECKUX 3a1avax.

Bnagers NMOHATHUSMU MNPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHOW MEphI yTIiia, BEIUUCIATH IUIOLaAb Kpyra U
ero yacredd. Ilonumare cmbicn uucna m. [IpUMeHSTH MOJIy4eHHBbIE YMEHHS TPHU
pElIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEACHHS 00 W3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAM KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IIPU pEUICHUU T€OMETPUUECKUX 3aau.

[TpuMeHsATh MoJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH AJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpomsneie  Tpaxriseckie (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypenI
Hauana reomerpuu. [Ipocreitime
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA. 28 1
N3mepenune reoMeTpuyecKux BEITUYUH
2 TpeyronbHUKU 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 1
MHOTOYTI'OJIbHUKA
[TpstMOyTONBbHBIE TPEYTOIBHUKH
5 I'eomeTprueckre HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. [TocTpoenus ¢ TOMOILIBIO TUPKYJIS 18 1
U JIMHCHKH
7 HOBTOPGHHG, 000011IeHNE, CUCTEMATH3AINS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
YeThIpEXyTrobHUKU 22
[Tomob6ue 16
[Tnomans 16
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTibl U 4eTHIPEXYTONIBHUKH, CBSI3aHHBIC C 20 1
OKPY>KHOCTBIO
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 10 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroaprHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpeHME, O606III€HI§€, 12 1
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue Aara unpporsIe
Bcero u3ydeHusi  oOpa3oBaTeJIbHbIEC
padoTshI padoThI pecypenr
1 Hcropust BOBHUKHOBEHUS U PA3BUTHUS 1
reOMETPUU
5 HayvanbHble OHATUSA TEOMETPUH. 1
Touka, npsmasi, OTpE30K, Jy4
3 HauanbHblie MOHATHS TEOMETPHH. 1
Touka, npsAmasi, OTpE30K, J1y4
[TonsiTre 06 akcuome, TeopeMe,
4 JIOKa3aTeNIbCTBE, ONPECICHHH, 1
CBOICTBE, TPU3HAKE
B3anmMHOe pacnionoxeHue TOYeK Ha
5 npsiMoil. MIaMepenue JUIMHbBI OTpe3Ka, 1
pPacCTOSIHUE MEXAY TOUKaMU
B3aumHoe pacnionoxeHue Touek Ha
6 npsiMoil. I3Mepenue JUIMHbBI OTpe3Ka, 1
PacCTOSIHUE MEXAY TOUKaMU
B3aumHoe pacnionoxeHue Touek Ha
7 npsMoil. MIzMepenune JUIMHBI OTpe3Ka, 1
paccTositHue MEXIy TOUKaMu
8 [TonymnockocTs 1 yroi. Buasl yrios. 1

W3mepeHne BeIMYrH yII0B




[ToxymmockocTs 1 yrois. Buasl yrios.

o W3mepeHne BeIMUrH yII0B

10 ITomynnockocts u yroisi. Buael yrios.
H3mepeHue BenM4rH yIiioB
BepTukaibHble 1 CMEXHBIE YIJIBI.

11 [TapaienbHbIC U IEPIICHIUKYISIPHBIC
psiMbIe
BeprukanbHble U CMEKHBIE YTIIbL.

12 [TapannenbHble U EPIIEHIUKYISPHBIE
psiMbIe
BeprukanbHbie U CMEKHBIE YTJIbL.

13 [TapannenbHble U IEPIEHIUKYISIPHbIE
psiMbIe
BeprukanbHble U CMEKHBIE YTJIbL.

14 [TapamiensHbIe ¥ NEPIICHIUKYIISIPHBIE
psiMbIe
BeprukanbHble M CMEKHBIE YTJIBL.

15 [TapamienpHble U NEPIIEHIUKYIISIPHBIE
psiMbIE

16 buccekrpuca yria

17 buccektpuca yria

18 buccekrpuca yria

19 Jlomanas. Bunpl nomansix. JnuHa
JIOMaHOU

20 Jlomanasi. Buasl tomanbix. /[nmuna
JIOMaHOU

21 MHuoroyronasHuku. [lepumerp

MHOroyrosiabHuka. [Ionarue o




BBITYKJIBIX W HCBBITYKJIBIX
MHOTI'OYT'OJIbHUKAax

22

Mmuoroyronsauku. [Tepumerp
MHoOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBIITYKJIBIX
MHOI'OYTOJIbHUKaX

23

24

25

26

MuoroyronsHuku. [lepumetp
MHOroyrojibHuka. [lonarue o
BBITTYKJIBIX U HEBBITTYKJIBIX
MHOTOYTOJIbHUKaX

Mmuoroyronsauku. [lepumerp
MHoroyroibsHuka. [lonarue o
BBIITYKJIBIX M HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

MHuoroyronasHuku. [lepumerp
MHOroyrosiabHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKIIBIX
MHOT'OYTOJIbHUKaX

WHCTpyMEHTBI Ul U3MEPEHUN U
IIOCTPOEHUM

27

NHCTpYyMEHTHI 111 U3MEPEHHI 1
MOCTPOEHUI

28

KonTtponbHas padora o Teme "Hauana
reomerpud. [Ipocreiimme
reoMerpuueckre GUrypsl u ux
cBolicTBa. M3MepeHne reoMeTpuiecKux

q)HrypH




Menauana, GucceKTprca U BBICOTA

29
TPEYroJIbHUKA

30 Menauana, GrcceKTprca 1 BBICOTA
TPEYroJIbHUKA

31 PaBeHCTBO TpeyrojabLHUKOB

32 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

33 IlepBslii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYTOJIbHUKOB

34 IlepBblii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

35 [IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

36 IlepBbIil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

38 PaBHOOE1pEeHHBIE TPEYTONBHUKHU U UX
CBOMCTBA

39 PaBHOOeipeHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

40 [Ipu3zHak paBHOOEIPEHHOTO
TpPEYrojbHUKa

41 [Tpu3Hak paBHOOEAPEHHOTO
TPEYroJIbHUKA

42 Tperuil npu3HaK paBeHCTBA

TPEYTOJIbHUKOB




Tperuil npu3HaK paBeHCTBA

43
TPEYTroJIbHUKOB

m Tperuil npu3HaK paBeHCTBA
TPEYroJIbHUKOB
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

45 [IpumMepsl CHMMETPUHU B OKPY>KArOIIIEM
MuUpe
@urypsl ¢ 0CEBOI CUMMETPHUEH.

46 [TprMepsl CHMMETPUH B OKPYXKAIOIIEM
MUpe

47 KonTtponpsHast pabora o Teme
"TpeyronbHuku"

48 [TapaieabHOCTh TPSIMBIX

49 CBoiicTBa M IPU3HAKY TTAPAJUICTHHBIX
MPSIMBIX

50 CBoiicTBa M IPU3HAKH TTAPAJUIETHHBIX
TIPSIMBIX

51 CBoiicTBa U MpU3HAKHU MapauIeIbHbIX
MPSIMBIX

59 CBoiicTBa M IPU3HAKY TTAPAJUIETHHBIX
MPSIMBIX

53 CBoiicTBa M IPU3HAKY TTAPAJUICTHHBIX
TIPSIMBIX

54 CBoiicTBa M MPU3HAKYU MapauIeIbHBIX
MPSIMBIX

55 CymMa yrIioB TpeyroyibHHUKa

56 CymMa yriioB TpeyroyibHHKa

57 BuemHue yriel TpeyroiabHUKa




58

Bremnue yrisl TpeyrojibHHUKa

59

60

61

CymMa BHYTpPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CYMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

CymMa BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CYyMMa BHEIIHUX
YIJI0B BBIITYKJIOIO MHOTOYT'OJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa BHELTHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

62

KonTtponpsHast pabora o Teme
"[NapamnensHocts. Cymma yrioB
MHOT'OyTOJIbHUKA"

63

64

[Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB
[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

65

66

67

68

[IeprieHauKyYIsp U HAKIOHHAS

CBOliCTBO MeIMaHbI IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

CBoliCcTBO MeIMaHBI IPSMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C YIJIOM
B 30 rpamycoB

69

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM
B 30 rpaxycoB




CooTHOIIEHHS MEX/y CTOPOHAMU U

70 yIJIaMy TpeyrojibHUKa

71 CooTHOIIEHHS MEX1Y CTOPOHAMU U
yriamu TpeyrojbHUKa

7 HepaBeHCTBO TpeyrojabHUKA.
HepaBeHcTBO 0 JUIMHE TOMaHOU
HepaBeHcTBO Mex 1y nepreHaNKYIIpOM

73 U HAaKJIOHHOW. PaccTosiHue OT TOYKH 10
MPAMOM
KonTtponpsHas pabora mo Temam

74 "IIpstMOyTOJIbHBIE TPEYTOJIBHUKH'",
"I"eomeTprueckue HepaBeHcTBA"

75 Ova}/')KHOCTB, XOPJIbl U IUAMETPBI, UX
CBOICTBa

76 Ovay>1<HOCTI>, XOPJIbl U IUAMETPBI, UX
CBOICTBa
B3anMHOe pacnonioxeHre OKpyKHOCTH

77 u npsamoil. KacarensHas u cexymas k
OKPYKHOCTHU
B3anMHOe pacnonoxeHne OKpyKHOCTH

78 u npsamoil. KacarensHas u cexymas k
OKPYXHOCTH
B3aumHoe pacnonoxeHue OKpyKHOCTU

79 u npsamoi. KacarenpHas u cexymas K
OKPYXHOCTH

80 OKpy’KHOCTb, BIIUCAHHAS B yToOJl

81 OKpy’KHOCTb, BIIUCAHHAs B yTOJl




82

[IoHsATHE O TEOMETPUYECKOM MECTE
ToueK. [IpumMepbl reoMeTpU4EeCcKUX MECT
TOYEK Ha IJIOCKOCTH

83

[IoHsATHE O TEOMETPUUECKOM MECTE
To4eK. IIpumepsl reoMeTpuYEeCKuX MeCT
TOYEK Ha IUIOCKOCTH

84

85

OnucaHHasi OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp
OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ IEHTp

86

MGTOII reoOMCTPHUICCKUX MECT TOUYCK
IIpU pCHICHUH IT'COMETPUUCCKUX 3aJjayd

87

88

Meton ICOMCTPHUUCCKUX MECT TOUCK
IpUu pCHICHUH TCOMETPUUCCKUX 3aJjayq

Merton TreOMCTPHUICCKUX MECT TOYCK
IpUu pCHICHUH I'COMETPUUCCKUX 3aJiaYq

89

90

91

92

MCTO}I reOMCTPHUICCKUX MECT TOUYCK
IpU pCHICHUH TCOMETPUUCCKUX 3aJjayq

O06ocHOBaHUS MPOCTEHUIITHX
MOCTPOEHUI, ATaIlbl 3a1a4H Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE IUPKYJIEM U JIMHEHKOMN

O06ocHOBaHUS MPOCTEHUIITIX
MIOCTPOEHUM, JTaIlbl 3a71a4X Ha
MIOCTPOEHUS, PEIICHNE 3a1a49 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN

KonTpomnpHas paboTa mo Teme
"Okpyx’HOCTb. [ 'eomMeTprueckue mecrta




Touek. [locTpoenust ¢ momMouibo
UUPKYJIA U JIMHEHKH"

93

94

95

[ToBTropenue u o600mmenue. Permenue
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune

3a/1a4, WIIIOCTPUPYIOIIMX CBA3U MEXKIY
Ppa3JINYHBIMU TEMaMU Kypca

[ToBTOpeHue u 006001IeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIOIIUX CBSA3U MEKITY
pa3InYHBIMH TEMaMHU Kypca

96

[ToBropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBS3U MEXKIY
pa3IMYHBIMHU TEMaMH Kypca

97

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WIITFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IuYHBEIMU TEMaMH Kypca

98

99

100

[ToBTOopenue u o6061meHue. Pemenue
3a/1a4, MIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3U MEXITY
pa3IUYHBIMHE TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

101

HtoroBast KOHTpoJIbHAs paboTa




[ToBropenue u 0600mmenue. Permenune

102 3a/1a4, WLTIOCTPUPYIOIIHNX CBSI3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Tapannenorpamm, ero npu3HaKku u 1
CBOICTBa 01.09.2023
5 [Tapannenorpamm, €ero nNpu3HaKu u 1
CBOICTBa 06.09.2023
3 [Tapannenorpamm, €ero nNpu3HaKku u 1
CBOICTBa 06.09.2023
4 [Tapannenorpamm, ero npu3HaKku 1 1
CBOMCTBA 08.09.2023
5 [Tapannenorpamm, ero NpusHaKku u 1
CBOMCTBa 13.09.2023
6 [IpsiMmoyronpHUK, pOMO, KBapaT, UX 1
NPU3HAKH U CBOHCTBA 13.09.2023
7 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOWCTBA 15.09.2023
3 [TpssMoyTONBHUK, pOMO, KBaapaT, UX 1
IIPU3HAKU U CBOWCTBA 20.09.2023
9 [TpssMoyTONBHUK, pOMO, KBaapaT, UX 1
NPU3HAKHA U CBOHCTBA 20.09.2023
10 Cpenssist TMHUSA TPEyrojbHUKA 1 99 09.2023
11 CpenHsist TUHUS TPEYrOJIbHUKA 1 97.09.2023




Tpaneuus. PaBHoOenpennas Tpamnenus,

12

e€ CBOIMCTBA U MPU3HAKHU 27.09.2023
13 Tpamnenus. PaBHoOenpeHHas Tpanenus,

e€ CBOMCTBA U MPU3HAKHU 29.09.2023
14 [IpssMmoyrosbHas Tpamenus 04.10.2023
15 Cpenusis TuHUA Tpaneuu 04.10.2023
16 Teopema daneca 06.10.2023
17 Teopema Paneca 11.10.2023
18 TeopeMa 0 IpPONOPLUOHAIBHBIX

OTpe3Kax 11.10.2023
19 TeopeMa 0 IpONMOPLMOHAIBHBIX

OTpe3Kax 13.10.2023
20 [lenTp Macc TpeyrojbpHUKa 18.10.2023
21 HenTpanbHo-cuMMeTpHUUHBIE (GUTYPBI
29 KonrponbHas pabora no reme

"YeTplpéXyroabHUKN" 18.10.2023
23 [TonoOue TpeyronbHUKOB, KO PUITHEHT

moa00ust 20.10.2023
24 [Tonobue TpeyronbHUKOB, KO3 HULIHEHT

mogoous 25.10.2023
25 [Tpu3sHaku monoOust TpEyroabHUKOB

25.10.2023




26

[TpusHaku momo0Oust TpEYroIbHUKOB

27.10.2023

27 [TpusHaku momo0Oust TpEYroIbHUKOB 08.11.2023
28 [Tpu3Haku mog00Ms TPEYrOJLHUKOB 08.11.2023
29 [TpusHaku momoOust TpEYroIbHUKOB 10.11.2023
30 [Tpu3Haku momxoOust TPEYroIbHUKOB 15.11.2023
31 [TpumeneHnue moxoOus Mpu pelIeHun

MPaKTUYECKUX 3a/1a4 15.11.2023
39 [Ipumenenue moo0us P peIeHUH

MPAKTUYECKUX 3a7a4 17.11.2023
33 [TpumeneHue mo1o0us P peIIeHUH

MPAKTUYECKUX 3a7a4 22.11.2023
34 [TpuMeHeHne nog00Ms IPU PEeLICHUN

MPaKTUYECKUX 3a/1a4 22.11.2023
35 [TpumeneHue mo1o0us P peIIeHUH

MPAKTUYECKUX 3a7a4 24.11.2023
36 [Tpumenenue mo1o0us NP perIeHUH

MPAKTUYECKUX 3a7a4 29.11.2023
37 BBenenue nouaTust npeodpazoBaHUs

no100ust ¥ Mo100HBIX (hUryp 29.11.2023
38 KonTponbhas pabota no teme

"Tlogo6ue" 01.12.2023
39 [Tonsarue nnomanu. CBoiicTBa mionaaen

reoOMeTpUUYeCKuX puryp 06.12.2023




40

TTousrrie wromanu. CBoicTBa IO aeH
FCOMETPHUYCCKUX (PUTYD

06.12.2023

41

42

43

[TonsTne muomanu. CoiicTBa miouaaen
reOMETPUUECKUX (HUTyp

[Ipocreiimue GopmMyIbl A5 TII0MIATN
TpeyrojbHHUKa, MapaienorpaMmma,
pomba u Tpanenuu

[Tpocreiimue hopMyIbl 171 MIIOIIATT
TpeyrojbHHUKa, mapaiienorpaMma,
pomMOa ¥ Tpanenuu

08.12.2023

13.12.2023

13.12.2023

44

[Ipocrefimme GopmyIbl s TUTOIIAIN
TPEYroJbHUKA, apajlieorpaMma,
poM0a U Tpanenuu

15.12.2023

45

46

47

[Ipocrteiimme GopMybl IS TUIOMIAANA
TPEYroJIbHUKA, TapaJljIeiorpaMma,
pomba u Tparnenuu

[Tpocreiimue hopMyIbl 7S TIIOIIATN
TpeyrojbHHKa, MapaienorpaMmma,
pomba u Tparnenuu

[Tpocreiimue hopMyIbl 7S TIIOIIATN
TpeyroJbHUKa, MapaiienorpaMma,
pomMOa ¥ Tpamnenuu

20.12.2023

20.12.2023

22.12.2023

48

[Ipocreitmue GopmMyIbl A5 TII0IIATN
TpeyroJbHUKa, mapaienorpaMma,
pomMOa ¥ Tpamnenuu

27.12.2023

49

[Ipocreitmue GopmMyIIbl A5 TIIOMIATN
TpeyrojbHHUKa, MapaienorpaMmma,
pomba u Tpanenun

27.12.2023




[Ipocreiimme Gopmymbl s TUTONIAIN

50 TPEYroJIbHUKA, TTapaJljIeiorpaMmma, 99.12.2023
pomba u Tpanenuu
51 [Mnomaau momgo6HBIX puryp 10.01.2024
52 [Tnomaau nogoOHBIX HUryp 10.01.2024
53 [Tnomanu nonobHbIX puryp 12.01.2024
54 KonTtponsHast pabora o Teme
"ITinomans" 17.01.2024
55 Teopema [Tudaropa 17.01.2024
[Ipumenenne teopemsl [ludaropa npu
56
pELIEHUN IPAKTUYECKUX 3a/1a4 19.01.2024
57 [Ipumenenne Teopemsl [ludaropa npu
pelIeHur MPaKTUYECKUX 3a]1a4 24.01.2024
[Tpumenenue Teopemsl [Tudaropa npu
58
pELIEHUN IPAKTUYECKUX 3a/1a4 24.01.2024
[Ipumenenne teopemsl [ludaropa npu
59
pELIEHNHN IPAKTUUECKUX 3a/1a4 26.01.2024
60 [Tpumenenue Teopemsl [Tudaropa npu
pelieHnr MPaKTUYECKHUX 3a]1a4 31.01.2024
61 [IponoprroHanbHbIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE 31.01.2024
62 [IponopumoHaIbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE 02.02.2024




[IponopuroHanbHbIE OTPE3KHU B

63 MPSIMOYTOJIBHOM TPEYTOJIbHUKE 07.02.2024
64 [IponopuroHanbHbIE OTPE3KU B

IPSIMOYTOJIBHOM TPEYTOJIbHUKE 07.02.2024
65 [TponiopunoHanbHBIE OTPE3KU B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE 09.02.2024
66 [IponopuroHanbHbIE OTPE3KU B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE 14.02.2024

Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
67 OCTPOTO yTJia MPSMOYTOJIEHOTO 14.02.2024

TPEyroJbHUKA

CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
68 OCTPOTO yriia MPSMOYTOJILHOTO 16.02.2024

TPEyroJbHUKA

CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
69 OCTpOTO yrjla MPsSMOYTOJIBHOTO 91.02.2024

TPEyroJbHUKa
70 Tpuronomerpudeckne GyHKINU YTIIOB B

30°, 45° u 60° 21.02.2024
71 Tpuronomerpudeckne GyHKINN YTIIOB B

30°, 45° u 60° 28.02.2024
79 KonTtponbHas padora o Teme "Teopema

[Mudaropa u Hayana TpuroHomeTpun" 28.02.2024
73 Brincannplie 1 IEHTpaAIbHBIE YTITBI

01.03.2024

74 BrniucanHble ¥ IEHTpaJIbHBIE YIUIBI

06.03.2024




75

Bnucannbie n HCHTPAJIbHBIC YIJIbI

06.03.2024
76 Brincannblie U IEHTpaJIbHBIE YTIIBI 13.03.2024
77 VYron Mexay KacaTelIbHOW U XOpI0i 13.03.2024
78 Yroa MexIy KacaTenbHOU U XOPI0i 15.03.2024
79 VYTIBI MEXIY XOpJaMH U CEKYIIUMHU 90.03.2024
80 Vsl MeXAy XOpJlaMU U CEKYLITUMU
20.03.2024

81 Brincannslie u onucaHHbIe

YEeTBIPEXYTOJIbHUKHI 22.03.2024
82 Brincannpie u onrcaHHbIe

YEeTBIPEXYTOJIbHUKHI 03.04.2024
83 CBoiicTBa U MPU3HAKU BIHCAHHOTO

YETBIPEXYTOJIbHUKA 03.04.2024
84 CBoiicTBa M MPU3HAKHU BIIHUCAHHOTO

YEeTBIPEXYTOJIbHUKA 05.04.2024
85 CBoiicTBa U MPU3HAKU BIHCAHHOTO

YeTBIPEXYTOJIbHUKA 10.04.2024
86 CBoiicTBa U MPU3HAKU BIHCAHHOTO

YeThIPEXYTOJIbHUKA 10.04.2024
87 BzaumHoe pacnionoxkeHue 1Byx

OKpPYKHOCTEH 12.04.2024
38 B3anmMHoe pacrionoxeHue IByx

OKpY’KHOCTEH 17.04.2024




89

Kacanue okpyxxHocTein

17.04.2024

90

91

Kacanue okpyxxHocTen

OO0mue kacaTeabHbIC K IBYM
OKPY>KHOCTSIM

19.04.2024

24.04.2024

92

KonTponpHas padora o Teme "YTisl 1
YEeTBIPEXYTONbHUKH, CBSI3aHHBIE C
OKPY’KHOCTBIO"

26.04.2024

93

[ToBTropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBS3U MEXIY
pa3IMYHBIMU TEMAMU Kypca

03.05.2024

94

95

96

[ToBTOpeHue u 00600IIeHNE. Permenune
3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3U MEXKITY
Pa3ITUYHBIMU TEMaMHU Kypca

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca

[ToBTOpenue u 06061meHue. Pemenue

3aZla4d, HJUTIOCTPUPYIOIIHUX CBA3U MCKIAY
pa3IMYHbIMU TCMAMHU KYypCa

08.05.2024

08.05.2024

10.05.2024

97

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBSI3H MEXKITY
pa3IMYHBIMHA TEMaMH Kypca

15.05.2024

98

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBSI3H MEXKITY
pa3sIUYHBEIMU TEMaMH Kypca

15.05.2024




[ToBTropenue u 0600mmenue. Pemenue

99 3a/1a4, WLTIOCTPUPYIOIIHNX CBSI3U MEXKIY 1 17.05.2024
pa3IMYHBIMH TEMaMHU Kypca
[ToBropenue u 0600mmenue. Pemenne

100 3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEXKITY 1 99 05.2024
Pa3TUYHBIMU TEMaMHU Kypca

101 Wrorosas koHTpoJsibHasA paboTa 1 99 05.2024
[ToBTOpeHue u 006001IeHNE. Perenne

102 3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U MEXKITY 1 94.05.2024
pa3InYHBIMH TEMaMHU Kypca

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

CuHyc, KOCHHYC, TaHT€HC YIi10B oT 0 110
180°

OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO

KoaunuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

DopMyIIbI IPUBEACHUS

DopMyIbl IPUBEACHUS

Pewenne tpeyronbHukoB. Teopema
KOCHHYCOB

Pewenne tpeyronbHukoB. Teopema
KOCHUHYCOB

Teopema cuHyCcOB

Teopema cuHycOB
Pemienne npaktuyeckux 3agad ¢

HCIIOJIb30BAHUEM TCOPCMBI KOCUHYCOB U
TCOPCMbI CHHYCOB

10

Pemenue npakTuyeckux 3agay ¢
WCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

11

Pemenue npakTuyeckux 3agay ¢
WCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TeOpCMBI CI/IHyCOB




Pemenne npaktuyeckux 3anad ¢

12 HCIIOJIb30BaHUEM TEOPEMbl KOCHHYCOB U
TEOpPEMBI CHHYCOB
Tpuronomerpudeckue GOpMyIbl IS

13 TUTONIA/IA TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuyeckue GopMybl IS

14 IJIOIIAY TPEYrOJIbHHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl IS

15 TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma
Tpuronomerpuueckue GopMyIbl IS

16 TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma

17 ®opmyina ['epona

18 ®opmyna ['epona

19 ®opwmyna ['epona

20 dopmyiia IIOMAAN BBITYKIOrO
YETBIPEXYTOJIbHUKA

21 dopmyIia IIOMAAN BEITYKIOTO
4eThIPEXYTrOIbHUKA

29 KonTponbhas pabota no teme "Penienue
TPEYroJbHUKOB"

23 Xopabl ¥ o100HBIE TPEYTOJIbHUKH B
OKPY>KHOCTH

24 Teopema 0 IpOU3BEIEHUHN OTPE3KOB XOPJ

25 Teopema 0 mpoU3BEICHUN OTPE3KOB XOPI




TeopeMbl 0 MPOU3BEICHUH OTPE3KOB

26 1
CEKYILUX

97 TeopeMsl 0 MPOU3BECHUN OTPE3KOB 1
CEeKYIINX

28 Teopema 0 KBajipaTe KacaTeabHON 1

29 Teopema o KBagpare KacaTeIbHON 1

30 Teopembr UeBbl 1 MeHenas 1

31 Teopemsl UeBbl 1 MeHnenast 1

32 Teopembr UeBbl 1 MeHenas 1

33 [TonsiTe 0 TOMOTETHH 1

34 KoHnTtposbHas padorta o teme "[logodue 1
TPEYroJIbHUKOB"
YpaBHeHHEe MPSMO Ha TUIOCKOCTH.

35 YrnoBoii ko punreHT 1 cBOOOTHBIH 1
YJIeH, UX TEOMETPUYECKUN CMBICIT
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

36 YrnoBoit ko3 puireHT 1 cBOOOIHBIHI 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT

37 [MapannenbHOCTh U IEPIEHANKYIISIPHOCTh 1
HpsSIMBIX (Yepe3 yriaoBoi Ko UIIUEHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 Haxoxnenne nepecedeHuit OKpyXKHOCTEMN 1
U TIPSIMBIX B KOOpIMHATAX

40 Haxoxnenne nepecedeHuit OKpyXHOCTEM 1
U TIPSIMBIX B KOOPIMHATAX

41 ®dopmyiia pacCTOSHUS OT TOUKH 710 1

IPsIMOi




[Imomane nmapamienorpamma B

42 KOOPJIMHATAX, TIOHATHE 00
OpPUEHTHPOBAHHOM IO
[IpumeneHne MeToaa KOOPAUHAT B

43 NPaKTUYECKH-OPUEHTHPOBAHHBIX
TeOMETPUYECKUX 3a/1a4ax

44 KoHnTtposnbHas pabota mo teme "Mertop
KoopauHat"

45 BekTopsl Ha IIOCKOCTH
CrnoxeHne 1 BBIYUTAaHHE BEKTOPOB —

46 npaBuiIa TPEYroJbHUKA U
napaienorpaMmma
CrnoxeHue ¥ BIYUTaHUE BEKTOPOB —

47 IIpaBUjia TPEYTOJIbHUKA U
napauenorpaMmma

48 YMHOKEHNE BEKTOpa Ha YNCIIO0

49 Koopaunats! BekTopa
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

50 YMHOXXEHHE BEKTOpA Ha YUCIIO B
KOOpAWHATAX
CrnoxeHue U BHIYUTaHHE BEKTOPOB,

51 YMHOXEHHE BEKTOpA Ha YUCIIO B
KOOpJMHATax

59 [TpumeHeHne BEKTOPOB B (U3HKE, IICHTP
macc

53 [TonsTHe o 6a3uce (Ha MIOCKOCTH).

Paznosxenust BEeKTOpOB 1o 6a3ucy




[TonsTHe 0 6a3uce (Ha MWIOCKOCTH).

>4 PaznoxeHus BEKTOpPOB 1o 6a3ucy

55 [TonsiTre o 6a3uce (Ha MWIOCKOCTH).
PaznoxxeHust BEKTOPOB 10 06a3uCy
CkainsipHOE ITPOU3BEJICHUE BEKTOPOB,

56 TCOMETPUYCCKUI CMBICIT M BRIPAXKCHUE B
JICKapTOBBIX KOOPAWHATAX

57 JucTpuOyTUBHOCTD CKAJIIPHOTO
IPOU3BEIACHUS

58 CkansipHoe Mpou3BEICHUE U
POEIIMPOBAHUE

59 [TpuMeHeHHEe CKAISPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKJICHHS JUIMH U YTJIOB

60 [IprMeHeHne CKasIpHOrO MPOU3BENCHUS
BEKTOPOB IS HAXOXKJICHHS JUIMH U YTJIOB

61 [IprMeHeHne CKalsIpHOrO MPOU3BENCHUS
BCKTOPOB I HAXOXACHUA JJIMH U YI'JIOB

62 Pemenne reomMeTpruecKux 3a1a4 ¢
TIOMOIIBIO CKAJIIPHOTO TIPON3BEACHUS

63 Pemenne reomMeTprudeckux 3a1ad ¢
TIOMOIIBIO CKAJIIPHOTO TIPOU3BEACHUS

64 KonTponbhas pabota no teme
"Bekropsr"

65 [IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DIIEMEHTOB

66 IIpaBuIBHBIE MHOTOYTOJIBHUKH,

BBIYMCJICHHUEC UX 3JICMCHTOB




HpaBI/IJIBHInle MHOT'OYT'OJIbHUKH,

67 1
BBIYHCIICEHUE UX DJIEMEHTOB

68 [IpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHHE UX JIIEMEHTOB

69 Ywuciio T 1 JyiHa OKPYKHOCTH 1

70 Yucno © v ArHA OKPY>KHOCTH 1

71 JlnuHa ayru OKpy>KHOCTH 1

72 JlnnHa ayru OKpy>KHOCTH 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB 1
(cexTopa u cermeHTa)

76 [Tomans Kpyra u €ro 3JeMEHTOB 1
(cekTopa U cerMeHTa)

77 Ilnomane Kpyra u €ro 3JIeMEHTOB 1
(cexTopa u cermeHTa)

78 Brruncnenue nepuMeTpoB U MIIOMIAACH 1
Guryp, BKIFOUAIOMINX 3JIEMEHTHI KpyTa

79 Brruncnenue nepuMeTpoB U MIIOMIAACH 1
(buryp, BKIIOUYAIOMIUX 3JIEMEHTHI Kpyra

80 KoHntponbHas no teme "JlnnHa 1
OKPY’KHOCTH U IuIonaap kpyra'

81 LenTpanpHas cummeTpus 1

82 LleHTpabHO-CUMMETPHYHBIE (PUTYPHI 1

83 [ToBopoTt 1

84 OceBas cummerpus 1




@urypsel, CHMMETPUYHBIE OTHOCUTEIIBHO

85 N
HEKOTOPOil ocH

86 [MapannenbHblii epeHoc

87 [ousATHE NBMKEHUS U €0 CBOMCTBA

88 PaBencTBo puryp

89 [IposiBneHns: CHMMETPHUU B IIPUPOJIE,
KHMBOIIMCH, CKYJIBIITYpE, apXUTEKTypE

90 Komnozuiuu nBuxenuit (mpocreimime
IPUMEpHI)
[ToBTOpenue u 00600MIeHNE. Permenue

91 3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 006001IeHNE. Perenune

92 3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u 06061meHue. Pemenue

93 3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue

94 3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3U MEXKTY
pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenne

95 3aj1a4, HIUTFOCTPUPYIOIINX CBSI3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u o600mmenue. Permenue

96 3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY

Pa3JINYHBIMU TEMaMU Kypca




[ToBropenue u o600mmenue. Permenune
97 3a/1a4, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBTropenue u 0600mmenue. Pemenne
98 3a[a4, WUTFOCTPUPYIOLINX CBS3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600mIeHNE. Permenune
99 3a[a4, WUTFOCTPUPYIONINX CBS3U MEXKIY
Pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 006001IeHNE. Permenue
100 3a/1a4, WJUTFOCTPUPYIOLINX CBI3U MEXKITY
pa3InYHBIMH TEMaMHU Kypca

101 HroroBast KoHTpoOIbHAs paboTa

[ToBTOpenue u 06061eHue. Pemenue
102 3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3U MEXKTY
pa3IUYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus, 7-9 xnaccel/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u
npyrue, AxunonepHoe obmectBo «M3natensctBo «IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

«O mpemnogaBanuu yueOHOTO TipeaMeTa «MaTemMaTHKa» B OpraHU3aIHsIX
Kysbacca, ocymiecTBisitomux o0pazoBaTeibHyto AesTenbHocTh B 2023-2024
yueOHOM roay», Tpymkuna T. I1., MeToaucT kadeapsl €CTeCTBEHHOHAYYHOTO,
MaTeMaTUYeCKOro U TexHoJoruueckoro oopazosanusi MIPO Kysbacca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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