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INOACHUTEJBbHASA 3AIINCKA

['eomeTpusi Kak OJWH W3 OCHOBHBIX pAa3fEJOB LIKOJIHHOW MAaTE€MAaTHKH,
UMEIOIIMUA CBOEH IIeNIbI0 00€CTIeUnTh M3y4YeHHE CBOMCTB U pa3MepoB (QUTYD, UX
OTHOUIEHWH M B3aUMHOE pACIOJIOKEHHE, OMUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUuHUI0. L[eHHOCTh M3ydeHUs reoMEeTpUH Ha ypOBHE OCHOBHOTO
oOmrero o0pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YUUTCS MPOBOAUTD
J0Ka3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTUUECKUE YMO3aKIIIOUEeHHUs, JOKa3bIBaTh
UCTUHHBIE YTBEPKACHHUS M CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJeHuss «OT TMPOTHUBHOTO», OTIMYaTh CBOWCTBA OT TPU3HAKOB,
dbopmynupoBath oOparHble yTBepkIeHus. Ocoboe 3HaUYeHHWE JoKa3aTelnbHas
JUHUS UMEET I YIITyOJIEHHOTO 3YUYEHUsI MaTEMaTHUKH.

Llenpro M3yuyeHUs TEOMETPUU SIBIIETCA MCIIONIB30BaHUE €€ KaK MHCTPYMEHTa
IpU PEIICHUH KaK MaTeMaTH4YeCKUX, TaK U MPAKTHUYECKUX 3aJ]1ad, BCTPEYAIOITUXCS
B peanbHOM xku3HM. OOywaromuics JODKEH HAyYUTbCSd  ONPENENsTh
reOMETPUYECKYIO0 (Urypy, ONMUCHIBATH CJIOBAMHU UYEPTEXK WIM PHUCYHOK, HAWTHU
oAb  3€MENBHOTO  y4YacTKa, pPacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOT'O Ka0eys Wih TpeOdyemble pa3Mepbl Tapaxa JUisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BBHIYMCIUTENbHASA JUHUS B HW3YYEHUU T'€OMETPHUHU.
[Ipu pemreHuu 3aay MPAKTUYECKOTO XapakTepa OO0ydYaroIUiCs YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETN  PEAIbHBIX KU3HEHHBIX CHUTYyalllil, TPOBOJIUTH
BBIYMCIICHUS U OIICHUBATH aJI€KBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

Oco0eHHOCTh YyU4eOHOT0 Kypca yIriyOJIEHHOTO U3YYEHUSI T€OMETPUU COCTOUT
B TOM, YTO OOy4arolurecs: He MPOCTO 3HAKOMSATCS C ONPeIeIEHHBIMU MOHATUSMH, a
yBEepeHHO OByasieBatoT UMH. CyIIecTBYIOIIME TEMBI NMPOrpaMMbl 6a30BOTO Kypca
reOMETpPUH U3ydaroTcs Ha OoJiee TITyOOKOM YpPOBHE, a 00yJarouuecs: pruooOpeTaroT
YMEHUS, MOMOTAIIINEe UM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeaMeTax, Mpexae Bcero Gpusnke u nHopMaTHke,
a TakXKe TMOJIb30BAThCA IMOJTYYEHHBIMU 3HAHHMSMH TPH PEUICHUU MPaKTUYECKHX
3a/1ay.

CornacHo ydeOHOMY TMaHy B 7-9 Kiaccax wu3y4aercs yriyOJEHHBIN
yueOHbIl Kypc «I eoMeTpus», KOTOPBIH BKIIOYAET CJIECIYIONME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «Hauama  reomerpum», «TpeyronbHukn», «OKpy>XKHOCTHY,
«YetpipéxyronpHukny, «[logobuey, «nmeMeHTsl TpuronomeTpumny», «Ilnomaany», a
Takxe «MeTon koopauHaty, «Bekrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha wusydenue yueOGHOro kypca «l'eomerpusi» orBogutcs 306 udacoB: B 7
kinacce — 102 gaca (3 gaca B Heeno), B 8 kiacce — 102 ygaca (3 yaca B Helleqo), B
9 knacce — 102 gaca (3 gaca B HeJIeIO).



COJEPKXAHUE OBYYEHUA
7 KIIACC

HauaJjia reomerpun

Hctopuss BO3HUKHOBEHHS M pa3BUTHUS reoMeTpud. HauanbHble NOHATHS
reomeTpun. Touka, mpsmas, OTpe3ok, nyd. lloHste 00 akcuome, Teopeme,
J0Ka3aTeNbCTBE, OMPEIACICHUN.

B3anmHoOe pacnosnokeHue ToueK Ha mnpsMmoul. M3MepeHue IIMHBI OTpeE3Ka,
pPAcCTOSIHHE MEXKIY TOUKaMH.

[Tonyminockocts u  yros. Buabel yrimoB. HM3MmepeHWe BEIWYHUH YIJIOB.
BeprukanbHble U cMexHbIe yribl. [lapannensHble U NEpIEHIUKYISIPHBIE MPSMBbIE.
Paccrositaure ot Touku 110 ipsiMoii. bruccekTpuca yria.

Jlomanas. Bunsl omanbix. [lnuHa somaHou. MHoroyronsHuku. Ilepumerp
MHOTOyroJIbHUKA. [IOHSATHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuyHbIE TpEACTaBICHUS O paBEHCTBE (QUTyp, UX PaACIHOJIOKEHUH,
CUMMETPHUH.

[Ipocreiimme noctpoenusi. UHCTpyMEHTBI 111 U3MEPEHUN U TOCTPOCHUH.

TpeyrojbHuK#n

Buasl TpeyrosbHUKOB: OCTPOYTOJIbHBIE, NPSIMOYTOJbHBIE, TYHNOYTOJBHBIE,
paBHOOEIpEHHbIE, pPaBHOCTOpOHHME. Meauana, OHWCCeKTpUca M BbICOTa
TPEyTOJbHHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii W BTOpOW MPU3HAKKA PABECHCTBA
TPEYroJbHUKOB. PaBHOOEApeHHbIE TPEYroJbHUKM W UX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TpeyrojdbHuKa. TpeTuil mpu3Hak paBeHCTBA TPEYTOJILHUKOB.

CooTHOIIEHUsI MEXKy CTOPOHAMHU W yIJaMH TpeyroyibHHUKa. HepaBeHCTBO
TpeyrojabHuKa. HepaBeHCTBO O JJIMHE JOMaHOM.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYKaIOIEM MHUDPE.

IHapanuensHbie npsMbie. CymMMa yriioB MHOTOYT0JIbHUKA

[TapannenbHOCTh IPSIMBIX, HICTOPUUYECKUE CBENICHHS O nocrtynate EBknuaa u
o ponu JlobGaueBckoro B OTKPBHITMM HEEBKJIMIIOBOM reomeTpun. CBoiicTBa U
NPU3HAKK HapaJuieNbHbIX NMpsMbIX. CymMMa yIJIOB TpeyrojabHUKa. BHeEmHuEe yriibl
TpeyrojpHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKA M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyrosbHbie TPEYTr0JbHUKHA

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYTrONbHUKOB. llepnenaukymnsp u
HakJIOHHasl. CBOMCTBO MeAMAaHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOMN K
runotenyse. [IpsaMoyroybHbIN TPEyroJbHUK € yIiioM B 30°.

OKkpyKHOCTH



[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHThl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, IMaMeTp, XopJa, UX CBOKCTBA. B3anMHOE pacmnoyioxKeHNe OKPYKHOCTU H
npsimoi. KacarenbHast um cexkymias K OKpyX HOCTU. OKpYy>KHOCTb, BIIMCaHHAas B
yrod. [TpocTeiimme nocTpoeHus ¢ TOMOIIBIO LIUPKYJIS U JINHEWKH.

I'eomeTpuyeckune mecTa TOYEK

[TonsaTHe 0 reomeTpuyeckoMm mecte To4yek. [Iprumepsl reoMeTpuYecKux MECT
TOYEK Ha TUNIOCKOCTH. bruccekTpuca yria u cepeAMHHbIN NEPIEHIUKYJIIAP K OTPE3KY
KaK T€OMETpPUYECKHEe MecTa ToueK. OmnucaHHas OKPYKHOCTb TPEYroJIbHHKa, €€
HEHTp. MeToa reoMeTpuYecKuX MECT TOUEK IIPU PEIIEHUU T€OMETPUUECKUX 3a/1au.

IMocTpoeHust ¢ MOMOUILIO HUPKYJISI U JIMHEHKHU

Ucropuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEHIINX MOCTPOEHUM, ITaIlbl
3a/1a4uM Ha MOCTPOEHUSI, pELICHUE 3a7]a4 Ha TIOCTPOECHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpEéXyroJbHUKH

[lapannenorpamm, ero mpu3HAKW U cBoicTBa. [IpsMoyronbHUK, pomo,
KBaJIpaT, UX NPHU3HAKU M cBoOWcTBa. Tpanernusi. PaBHOOenpeHHas Tpanerus, eé
cBolicTBa M pu3HaKku. [IpsmoyronbHas Tpaneuus. CpeaHss IUHUAS TPaNEu.

CpenHss nuHUSA TPEyroJbHHUKA. MeToJ yABOEHUS MEIHAaHbl TPEYroJIbHUKA.
Teopema o nepeceyeHN MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MNPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa AJ1s1 IpOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

IToxoOue

[Togobue TpeyrodbHUKOB, KoddduimeHT mnomoous. I[lpusznaku mnomoOus
TpeyroibHUKOB. [IprMeHeHue mom00MsT TpPU PEIICHUH TEeOMETPUUYECKUX U
NPaKTHYECKUX 3a/1ay.

ITnomaan

[lonsitue o mmomanu. CBolicTBa IUIOIMIANEH T'€OMETPUYECKUX (QUryp.
[Ipocreiine GopMybl s IUIOMIAINA TPEYTOIbHUKA, MapajuieiorpaMMa, pomoa u
Tpanenuu. [Lnomaau nogoOHbIX Guryp. OTHOIIEHUE IOMIAIeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
NPaKTHYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI'€HC M KOTAHI€HC OCTPOro yriia NPsIMOYTOJIbHOIO
TpeyrojbHuKa. Tpuronomerpuueckue GyHkiuu yriaoB B 30° 45° u 60°.
[TponopuroHAIBHBIE OTPE3KHU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTrOJIbHUKH, CBA3AHHbIC C OKPY’KHOCTHIO



Brnucannbsie U HEHTpajdbHBIE YTJbl, YTOJd MEXIY KacaTelbHOM M XOPHAOH.
VYriuel MeXIy XOpAaMH U CEeKyIIMMU. BriucaHHbIE MW OINHCAaHHBIE OKPY>KHOCTHU
TPEYTroJIbHUKA M YeThIpEXYrodbHUKU. CBOWCTBA M TPU3HAKH BIHCAHHOTO
4eThIpEXyrojibHUKa. B3anMHOe pacrnonoxeHue JByX OKpykHocTel. Kacanue
okpykHocTeil. O01ue KacateabHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Pemienune TpeyrojibHMKOB

Cunyc, KOCHUHYC, TAHTEHC YIJIOB oT 0° 10 180°.
OCHOBHOETPUTOHOMETPUYECKOETOXKAECTBO. Dopmynsl mpuBeneHus. Pemenune
TpeyrojJbHUKOB. Teopema KOCHMHYCOB W TeopeMa CHHYCOB. PemeHue
NPaKTUYECKHUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Peurenne 3a1a4 reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue bopmyIbI U1t VIO  TPEYroJIbHUKA,
napajuiesniorpaMmma, pombOa, Tpaneruu. ®opmyna ['epona. Popmyna romamu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxo6me TpeyroJiLHUKOB

Xopapl ¥ TOAOOHBIE TPEYrOJIBHUKKM B  OKPYXXHOCTH. Teopema o
IPOU3BEICHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajJpaTe KacareibHOW. [IpruMeHeHrne mpu pelmeHn reoMeTpuYecKux
3ana4d. Teopembl UeBbl 1 Menenas. [lonstue o romoreTun.

MeToa KOOpaAUHAT

VYpaBHeHHE NMPSIMON Ha TUIOCKOCTH. YTJIOBOM KO3(PGUIMEHT W CBOOOIHBIN
YJIeH, MX T[eOMETpPUYECKHil cmbici. [lapannenbHOCTs M NEPHNEHIUKYJISAPHOCTH
IpSMBIX (Uepe3 yrIoBoi K03 PHIueHT).

YpaBHeHHE OKpyX)HOCTH. HaxoknaeHue mnepeceyeHurd OKpPYKHOCTEH U
OpsIMBIX B KoopauHatax. @opMmysa paccTOSIHUS OT TOYKM 10 npsmoil. [lmomans
napajuiesiorpaMMa B KOOpAMHAaTaX, IMOHATHE OO0 OPUEHTHPOBAHHOM ILJIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX F€OMETPUUYECKHUX
3aja4dax.

BexkTopsl

Bektopel Ha miockocTH. Cl0K€HHME M BBIYMTAHUE BEKTOPOB — IpaBUIIA
TPEYTOJbHUKA U MapajulesiorpaMmMa. Y MHOXKEHHE BEKTOpa Ha uncio. KoopauHaTsl
BekTOpa. CIll0)KEHHWE M BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpAa Ha YHCIIO B
KoopauHaTtax. [I[puMeHeHne BeKTOpoB B (PU3MKe, LIEHTP Macc.

[lonsitue o 6Gasuce (Ha MIOCKOCTH). PasnokeHHs BEKTOPOB MO Oaswucy.
CkansipHoe TpOU3BENECHUE BEKTOPOB, '€OMETPUYECKUN CMBICI W BBIPAKEHHE B
JIEKapTOBBIX KoOopAMHATaX. JIUCTpUOYyTUBHOCTH CKAJISAPHOTO IPOU3BEIICHUS.
CkansipHoe TpoM3BEJCHUE U MpoenupoBaHue. I[IpuMeHEeHHe CKalsIpHOIO



OPOU3BENCHUS BEKTOPOB [JIs HAXOXKIEHHMS JUIMH U yrjioB. Pemenue
F€OMETPUYECKUX 3a/1a4 C MIOMOUIBIO CKAJIIPHOTO MPOU3BECHHUS.

JIINHA OKPYKHOCTH U IJIOIAJb KPyra

[IpaBwibHBIE MHOTOYroJibHMKW. JlnmHa okpyxkHOCTH. ['pagycHas u
paguaHHas Mepa yIyia, BbIYMCIEHHE IJIUMH AYr OKpyxkHocteil. Ilmomans kpyra,
cekTopa, cermenTa. Mcropuueckue cBeieHus 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IUIOIAIN Kpyra.

JIBMKeHM S TUIOCKOCTH

LenTpanbHas cumMmerpus. LlenTpanbHo-cummerpuunbie Gurypsl. [ToBoporT.
OceBas cummeTpusi. OUTypbl, CUMMETPUUYHBIE OTHOCHTEIBHO HEKOTOPOW OCH.
[TapannenbHbIN TIEPEHOC.

[lonatne nBwXeHUs W ero cBoWcTBa. PaBeHcTBO uryp. IlposiBneHus
CUMMETPUM B TPUPOAE, >KUBOIHUCH, CKYJBNTYype, apxurekrype. Kommoszuiuun
IBUXKEHUH (mpocTeie npumMepsl). [I[puMeHeHrne B reoMeTpUYecKuX 3a/1auax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOEHUS IPOrPaMMbl MO MaTEMaTHUKE
XapaKTepU3yITCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS

OPOSIBJIEHUEM HMHTEpeca K TMpOIUIOMY U  HACTOSIIEMY POCCHICKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHSIM  POCCHICKHX
MAaT€MAaTUKOB M POCCHIICKOW MaTeMaTUYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO ATHUX
JOCTXKEHUU B IPYTUX HAyKaX W MPUKIAAHBIX chepax;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN IrpaklaHUHA U peaiu3alluu ero
npaB, TMPEACTaBIEHUEM O MaTeMaTHYECKUX OCHOBaxX (yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIECHUHN, MPOUEAYp TpakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM IPUMEHEHHEM JOCTUKEHHUM HAyKHW, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX TIPUHIHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TPy10BOT0 BOCTIMTAHMS:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3a]1ad
MaTE€MAaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BAaXKHOCTH MaTEMaTUYE€CKOTO
o0pa3oBaHMs Ha TMPOTSDKEHMM BCEM >KU3HU IJIsl yCHEIHOM NpodeccruoHambHOi
NESTEIBbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM H
NOCTPOEHUEM MHIAMBUIYAIbHON TPACKTOPUH 00PA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4E€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K  3MOILIMOHAJBHOMY U  3CTETUYECKOMY  BOCHPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHHUM, YMEHUIO BUIECTh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YeNIOBEKA, MPUPOJIbI U
oOIIecTBa, MOHMMAaHMEM MAaTEeMaTHUYeCKOW HayKu Kak cdepbl 4YelloBeYeCKOn
NEATENbHOCTH, ATAloB €€ pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIN3ALINH,
OBJIAJICHUEM SI3IKOM MAaTE€MaTHUKH M MaTeMaTU4YeCKOW KYJIbTYypOM Kak CpPeACTBOM
NO3HAHUS MUPA, OBJIaJICHUEM HABBIKAMH HCCIIEI0BATENBCKON AEATEIbHOCTH;

6) ¢puszmyeckoro Bocnutanusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIArOMOJYYHSI:



FOTOBHOCTBIO IPUMEHITH MAaTeMaTHU4YECKHE 3HAHUsS B HMHTEpecax CBOEro
3I0pOBbsl, BEIEHMS]  3J0pOBOr0  oOpa3a KU3HM  (3710pOBOE  THUTAHUE,
cOalaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedJIeKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eloBeKa;

7) 3K0JI0THYECKOT0 BOCIIMTAHUSA:

OpHMEHTAllMEN HA IPUMEHEHHUE MAaTEeMaTUUYECKUX 3HAHWUM U1 PELICHUs 3a1a4
B 00JIaCTH COXPaHHOCTH OKpY’XKaloIIell cpepl, IJIaHUPOBAHMS TOCTYNKOB U
OLIEHKM KX BO3MOJKHBIX IIOCJIEACTBUM Uil OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
rJI00AJIBHOTO XapaKkTepa dKOJIOTUYECKUX MPOOJIEM U MyTel UX pelIeHuUs;

8) ajanTanuM K M3MEHAKIIMMCH YCJOBHUSIM COUMAJILHON M NMPHPOIHOM
cpeanl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSX HEONPEIAECIEHHOCTH, IOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS y APYTHX JIOJEH, MpuoOperaTh B COBMECTHOM JESTENIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHI[UU U3 ONbITA IPYTUX;

HEOOXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYITUPOBATH WIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTaX M SBICHUSAX, B TOM YHUCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh JAEPUIUTH COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH, IJIAaHUPOBATh
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbBI3OB, TPeOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pPEIIeHUs] W JAeUCTBUS, (QOpPMYyIHpPOBAaTH U OILEHUBATh PUCKU U
NOCNENCTBUA, HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHs TpOrpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopa3oBanus y o0y4Jaromierocs: OyayT copMupoBaHbl MeTanmpeaMeTHbIE
Pe3yJbTaThl, XapaKTepHU3yOIIHecs OBJIaJICHUEM YHHUBEPCATHbHBIMU
MO3HABATCNbHBIMA  JIEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMHU
JICUCTBHUSIMU U YHUBEPCATHHBIMHU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIe JeiCTBUS
Ba3oBble Jijoruueckue geicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUUYECKHUX
OOBEKTOB, TIOHSATHM, OTHOIICHUH MEXIy TMOHIATHAMH, (PopMyIUpOBaThH
ompeieNieHHs TIOHATUH, YCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KilacCH(pUKAIUU,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHHMSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;



BOCTIpUHUMATh,  (OPMYIUPOBaTH W  MPEoOpa3OBBIBATE  CYXKICHUS:
YTBEPIUTENBHBIC U OTPUIIATEIIBHBIE, STUHUYHBIC, YACTHBIE M 00IINE, YCIOBHEIC,

BBISIBJIITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TMIPOTHBOPEUHS
B (haKkTax, JaHHBIX, HAONIOIECHUSX M YTBEP)KICHUSX, MpEIaratb KPUTECPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUHA;

JeNlaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICHYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIFOUCHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKIACHHUH (TIPSIMBIE W OT
IPOTHUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MaTEMaTHIECKUX
(GakToB, BBHICTPAWBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHl M KOHTPIPUMEPHI,
NPUMEHATh METOJI MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHEBIC
pacCyXICHUS;

BBIOMpaTh CIOCOO perieHus ydeOHOW 3amayd  (CpaBHHBATh HECKOJBKO
BAPWAHTOB  pEIICHHs, BBIOMpaTh Haumbolee MOAXOMAMHMA C  Y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble uccienoBarejbcKkye 1eCTBUSA:

UCTIOB30BaTh BOMPOCHI KaK HCCIIEIOBATEIBCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  TMPOTHBOpPEYHE,  IMPOOJIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh WCKOMOE W JaHHOe, (hOpMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHCHHE;

INPOBOJUTH IO CAMOCTOSITETFHO COCTABJICHHOMY IUIaHY OKCIIEPHMEHT,
MCCIIEJIOBAHNE TIO0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBHCHMOCTEH 00bEKTOB MEXIy COOOM;

CaMOCTOSITENIbHO (POPMYITHPOBATH OOOOIICHWSI W BBIBOJBI IO pPe3yiIbTaTaM
NPOBEACHHOTO  HAONIOACHMS, WCCIEAOBaHUs, OKCIIEPUMEHTa,  OIECHUBAThH
JTOCTOBEPHOCTb MOYICHHBIX PE3yJIbTATOB, BEIBOJIOB U 00OOIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIJIBUTaTh
MPE/IIONIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH  HEJOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAIUH, HTaHHBIX,
HEOOXOAMMBIX JIJISl pEIICHHUS 3a/1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MHPOPMAITUIO PA3TUIHBIX BUAOB U (OPM IPEICTABICHHUS;

BBIOMpaTh (opMy TpeAacTaBieHHs WHGOpPMAWKW ¥  HIUTFOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMHu, TiarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAITUSMU;

OILIEHWBATh HAA&KHOCTh MH(DOPMAIMH MO KPUTEPHUSIM, TPEUIOKCHHBIM WIIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHnKkaTHBHbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:



BOCTIpUHUMATH U (DOPMYJIHPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeNssMA  OOIICHHMsI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaX, MaBaTh MOSCHEHHUS IO XOAY PEIICHUS 3aIaduH,
KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0J/ie¢ OOCYXKJEHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npoOJieMbl, pelraeMol 3aJayd, BBICKA3bIBaTh HWJIEH, HAICJICHHbIE Ha IOUCK
pEIIeHUs, COIMOCTABIISATh CBOM CYXIEHHUS C CYXICHUSMHU APYTUX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3IMUUE W CXOJICTBO IMO3UIMH, B KOPPEKTHOH (opme
(bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAXKCHIS;

NPECTABIATh Pe3yIbTAaThl PEIICHUS 3aJladuM, SKCTIEPUMEHTA, UCCIICOBAHMUS,
MPOCKTa, CAMOCTOSITENIBHO BBIOWpATh (OpMAT BBICTYIUICHHS € Y4YETOM 3aaad
MpPEe3eHTAlNN U 0COOCHHOCTEH ayIMTOPHUH;

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUAYaIbHOU
paboThl TpU pelIeHHH Y4YeOHBIX MaTEeMaTHYECKHX 3ajad, NPUHUMATH IIeJb
COBMECTHOH JeSATeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paboTHI,
pacmpeneniaTh BUABI paboT, JIOTOBAapHBAThCS, OOCYXIATh MPOIECC W pe3ysbTar
paboThI, 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykIaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMbI» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOW JCWCTBHS C JPYTHMH YICHAMH KOMaHIBI, OIICHHBAThH
Ka4ecTBO pe3yibTara M KadecTBO CBOETO BKJIaaa B OOMUN pe3ynbTaT IIo
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpcaJbHbIe YUeOHbIE 1eHCTBUS
Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI ISl PEIIeHUs] B JKU3HEHHBIX M YUEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3NUYHBIX MOAXOJaX MPUHATHS perieHnil (MHINBUIYalbHOE,
IrpYyNIoBoe);

CaMOCTOSITENILHO COCTABJIAThH IUIAH, ajJTOPUTM pEHIeHUs 3aaaud (Wi €ero
4acTh), BBIOMpATh CHOCOO pemeHus ¢ Yy4E€TOM HMEIOIIHUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI
perieHnii ¢ y4éToM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJISI Tpoliecca U pesyibTaTa
pelIeHus] MaTeMaTUYeCKOM 3ajauk, CAMOMOTHUBALIUU U PeIICKCUH;

OPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JE€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3yJibTaTa NEATEIbHOCTH MOCTABJICHHON IETU U
YCIOBHSIM, OOBSCHSTH MPUYUHBI TOCTHKEHUSI UM HEIOCTHXKEHUS 1IeTTH, HaXOIUTh
olIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXKAaTh SMOIUU MPU HM3YYCHUH MATEMaTHYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIIbHYIO OIIEHKY PEIICHUs 3aJa4H.

INPEJMETHBIE PE3YJIBTATDBI

K xoniry 00yuenus B 7 kj1acce 00y4aromuics MOTyYUT CIEIYIONUE TPEIMETHBIC
pEe3yIbTaThI:

Pacrio3naBaTh W3y4yeHHbIE TeOMeTpUYeCKHe (QUTypbl, ONpPEneNsiTh HX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb TI'e€OMeTpUyYecKkue (Urypbl, BBINOIHATH
YEpTEKU IO YCIOBUIO 3anaud. M3mepsTh JMHEHHBIE U YIJIOBBIE BEJIMYHHBI.
Pemrats 3aja4n Ha BBIYUCIIEHUE JJIUH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTh TPUKHUAKY M OLIEHKY JUHEWHBIX M YTJOBBIX BEIMYUH NPEAMETOB B
peaNbHON >KU3HU, pa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznuuarb pasmepbl 3THX
O0OBEKTOB IO TOPSIKY BETUUNHBI.

CTpouTh 4yepTeKU K FT€OMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd NpU3HAKAMHM PAaBEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
NPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB MTPHU PEIICHUU 3a/1a4.

[IpoBOAUTE JOTHYECKUE PACCYKAECHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEAMaHbl, TMPOBEAEHHONM K TUIOTEHY3€  MPSIMOYTOJIbLHOIO
TPEYTOJbHUKA, B PEIIEHUH T€OMETPUUYECKUX 3aay.

Onpenensts napawieIbHOCTh NPSAMBIX C TIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemrats 3amauun Ha KiieTyaToi Oymare.

[IpoBOIUTH BBIUMCIEHUS U HAXOAHUTh YHUCJIOBbIE M OYKBEHHbBIE 3HAUCHHS
YIJIOB B TEOMETPHYECKMX 3aJadyax C UCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJOB, OOpa3oBaHHBIX MpHU
NEPECEYEHNH ABYX MapajUIedbHbIX MPSAMBIX CeKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKJECHUE YIJIOB.

Brnanerp monsituem reomerpuueckoro mecra todek (I'MT). Omnpenensarsb
OMCCEeKTPUCY YIJIa U CEPEIUHHBIN NEPIeHIUKYJIISP K OTPE3KY Kak reOMETpUYECKHe
MmecTa Touek. [losb30BaThCs MOHATHEM reomeTpuueckoro mecta Touek (I'MT) mpu
J0Ka3aTeNbCTBE T€OMETPUYECKUX YTBEPKICHUIN U TIPU PEIICHUH 3a]1a4.



DopmMyIUpOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpJbl U JHaMeTpa
OKPYHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBaTh U MPUMEHSITh
ATH CBOMCTBA NPHU PEILICHUU 3a/a4.

Brnagers moHsTHEM ONMMCAHHOW OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaXOJUTh €€ eHTP. JJoKa3bIBaTh U UCIOIB30BATh (PAKThI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTroJIbHUKA MEPECEKAIOTCAd B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
NEPIECHANKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAI0TCsl B OJTHOM TOUKE.

Brnagers noHsiTHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEeHANKYJISIPHOCTH KacaTeIbHOW U paauyca, MPOBEAEHHOTO K TOUKE KacaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>XHOCTH, IPOBEIEHHBIX U3
OJTHOM TOYKHU, U MPUMEHSTH 3TO B PEIIIEHUUA T€OMETPUUYECKUX 3a/1a4.

Jloka3piBaTh W NPUMEHSATHh MPOCTEHIINE TEOMETPUUECKHE HEPaBEHCTBA,
MOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHS C TTOMOIIBIO IIUPKYJIST U
JIMHEMKH.

K kxoniy oOyuenus B 8 KJjacce o0OydYaroIIUKCS TOJMYYHT CIIECIYIONIUE
IpeIMETHBIC Pe3yJIbTATHI:

Pacrio3sHaBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMCHTHI,
II0JIb30BaThCsl MX CBOMCTBAMHM IPH PEHICHUU T'€OMETPHUYCCKUX 3aaad. PazmnuaTh
NpHU3HAKK U CBOMCTBA MapajuiejorpaMma, pomoa u MpsSMOYTOJIbHHKA, JIOKa3bIBaTh
UX U YBEPCHHO MPUMEHSTH MPU PEIICHHH T€OMETPUUSCKHX 3a/1ad.

Hcronp30BaTh CBOMCTBA TOYKHU MEpeCceUeHUs MEAUaH TPEYToJIbHUKA (IIEHTpa
Macc) B PEIICHUH 3a/1ay.

BnangeTs moHsATHEM CpelHEH JIMHUW TPEyroJdbHUKA W TPANCIHH, TPUMCHIThH
UX CBOWCTBAa TPH PEIICHUH TEOMETPHUYECKUX 3ajaad. Mcrmoan30BaTh TeopeMy
dajteca U TeoOpeMy O HMPONMOPIIHOHATBHBIX OTPE3KaX, MPUMEHSATh UX JUISl PEIICHUS
NPAKTUYCCKUX 3aJ1a4.

Pacrio3HaBaTh IIEHTpaIbBHO-CUMMETPUYHBIC (HUTypbl W HCIIOJIB30BaTh HX
CBOWCTBA IIPH PEIICHUU 33]1a4.

Brnanerp moHSATHSAMHU TMOA00MUS TPEYTOJBLHUKOB, KOd(dHUIIMEHTa MOa00wus,
COOTBETCTBEHHBIX 3JIEMEHTOB ITOJ00HBIX TPEYTOJILHUKOB. MIMeTh TIpeicTaBiieHre o
npeoOpa3oBaHuU MOA0OUS W O MOJO0OHBIX ¢urypax. Iloyib30BaThCsl MPU3HAKAMHU
OJIOOMS. TPEYTOJIbHUKOB TPH PEIICHUH T€OMETPHUYECKUX 3aaad. J(oka3wiBaTh U
NPUMEHSTH OTHOIIICHHS TIPOMTOPIMOHATLHOCTH B TPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[TpuMeHATh Mog00Ke B MPAKTUYCCKUX 3aj1a4ax.

BBIBOIUT, W HCIOIB30BaTh MpOCTEHIHe GOpMyabl JUIA  ILJIOMIATH
TPEYroJIbHHKA, TapajljieiorpaMma, poMOa U Tpareui. BeauciaTh (pa3TndHbIMH
crocobamMu) IUIOMIATb TPEYTrOJdbHUKA M IUIOMIATA MHOTOYTOJBHBIX  (UTYP
(TONB3ysACh, T/€ HEOOXOJAMMO, KaJbKYJIATOPOM). 3HATh OTHOIICHHUE ILIOIIAICH



NoJIOOHBIX (PUTYp M TMPUMEHSTH NMPHU pelieHuu 3anad. [IpumMeHsATh mojydyeHHbIe
YMEHUS B MPAKTUYECKHUX 3a/1ayax.

[Tonb3oBaThes Teopemoit Iludaropa mis pemieHuss TEOMETPUUYECKHX U
npakTuyeckux 3amad. CTpouTh MaTEeMaTHYECKyI0 MOJedb B MPaKTUYECKUX
3aJlayax, CaMOCTOSITENIBHO JEeNIaTh YePTEX U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnaners mNoOHSATHEM BIUCAHHOTO M IEHTPAIBHOTO YIJIa, YIJa MEXIy
KacaTeJIbHOM M XOpJ0¥, OMUCAaHHON M BIHMCAHHOW OKPY>KHOCTH TPEYTOJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA MPH PELICHUU 33]1a4.

[IpumeHsTh MoJlydeHHbIC 3HAHHUS Ha MPAKTHUKE — CTPOUTH MAaTeMaTHYEeCKUe
MOJIENU ISl 3a]1ay peaibHOW JKU3HHU U MPOBOJUTH COOTBETCTBYIONINE BHIYUCICHUS
C TpUMEHEHUEM TMOA00US U TPUTOHOMETPHUM (MOJB3YSACh, TAe HEOOXOIHUMO,
KJIbKYJIITOPOM).

K xoniry o0yuyenus B 9 ki1acce 00y4aromuics MOIy4YUT CIEIYIONUE TPEIMETHbIC
PE3yNbTATHI:

3HaTh TPUTOHOMETPUUECKHE (QYHKIIMU OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBI0 PA3JIMYHBIE BJIEMEHTHI TMPSMOYTOJIBHOTO TPEYTroJdbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTsh (¢ MoMOIIbIO KadbKyJISATOPa) JUTUHBI
U YTJIBI JUTS HETAOJIUYHBIX 3HAYEHUH.

[Tonb3oBaThesa popmyliaMu MPUBENECHHUS 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOKJIECTBOM JIJII HAaXOXKJIEHHUSI COOTHOIICHHH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Jloka3bIBaTh TEOpeMy CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSTh UX JUIS
HaXO0XICHHUS Pa3IMYHBIX JIEMEHTOB TPEYTOIbHUKA («pEelIeHUue TPEYroIbHUKOBY),
OpU PpElIeHUH TeOMETPUYECKUX 3anad. [IpuMeHsATh MOoNydeHHBbIE 3HAHUA TpU
pEIICHUH MPAKTUYECKUX 3aau.

[IpuMeHsTh TPUTOHOMETPHIO B 33J]a4aX Ha HAXOXKJICHUE TUIOIIA/IU, BHIBOAUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (OpMyIaMHu JUIsl TUIOMIAAU TPEYTOJIbHHKA,
napajuiesiorpaMma, pomoa, Tparnenuu, BBIBOJUTh U MPUMEHTH hopmyiy ['epona u
dbopmyy IS TUTOHIAAM BBIMYKIIOTO YETHIPEXYTObHUKA.

Nmetp mpeacTaBieHHME O TOMOTETHUH, NPUMEHSATh B MPAKTUYECKHX
CUTYaIHSIX.

Hcnonb3oBath TeopeMbl UeBbl 1 MeHenas mpu peleHnu 3aad.

Hcrnonb3oBaTh TEOPEMBbl O BIHCAHHBIX YIUIaX, YIJIaxX MEXIy XopJaMu
(CeKyImMMM) U yTiie MeXAy KacaTelIbHOW U XOPAO NP PEIIeHUH T€OMETPUYECKHIX
3amay. Jlokas3piBaTh M MPUMEHSATH TEOPEMbI O MPOU3BEIECHUU OTPE3KOB XOPHA, O
IPOU3BEACHUN OTPE3KOB CEKYIINX, O KBaJpare KacaTeIbHOM.

Brnangers moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsIMOM  Ha TIJIOCKOCTH. BraneTs mNOHATUSMU yTiaoBoro koddpduuueHTta u
CBOOOJHOTO 4YJieHa, MOHUMATh MX T€OMETPUYECKUUA CMBICI U CBS3b YTJIOBOTO



ko3 pUIIMeHTa C BO3pacTaHUEM M YObIBaHWEM JUHEWHOUW QYHKIHUH. YMETh
pemarts METOJIOM KOOpPAMHAT 3a/add, CBS3aHHBIC C IMApaUICIbHOCTHIO U
NePIIEHIUKYIIPHOCTHIO TIPSMBIX, TIEPECEYCHUEM TMPSMBIX, HaXOXKIECHUEM TOYCK
TIepeCeYCHHUSI.

BeiBomMTh W BIANETh ypaBHEHHEM OKPYXHOCTH. VCmonb30BaTh METOJ
KOOpAWHAT JUISI HAXOXKIEHUS TEPEeCceUeHU OKpPY)XKHOCTEH M TpsMbIX. BraneTsh
dbopMyliaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOMAAH MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHITHE 00 OPHEHTUPOBAHHOW Iuomann. lloap30BaThCs
METOJIOM KOOpPAWHAT Ha IUIOCKOCTH, TPHMEHSTh €ro TMpH  PEIIeHUU
TCOMETPUUYECKUX M TPAKTHYECKHX 3a7ad. [IpuMeHATh MeToJ KOOpAMHAT B
NPaKTHKO-OPHUEHTUPOBAHHBIX TEOMETPUIECKUX 3a/1a4ax.

Brnagerp moHsTHEM BEKTOpa. YMETh CKJIaJbIBaTh M BBIUYHUTATh BEKTOPHI,
YMHOXAaTh HAa YHUCJO, BJIAJETh MpaBHUIAMH TPEYToJbHUKA W Tapauiesiorpamma.
Brnagerp mpakTHYeCKHMMH WHTEPIPETAIMSIMU BEKTOPOB. YBEPEHHO MOJB30BATHCS
KOOpAMHATaMU BEKTOpa. Brnagerb ClIOXKEHHMEM W BBIYATAHHEM BEKTOPOB,
YMHOXXEHUEM BEKTOpa Ha YUCIIO B KOOPAMHATAX.

Hwmets mipescraBieHue o 6a3uce (Ha TNIOCKOCTH). PackiaapiBaTh BEKTOPHI TIO
O0asucy. PackmageiBaTh BEKTOpPHl CHJI C TIOMOINBIO MPOCUUPOBAHUA U
TPUTOHOMETPHUYECKUX COOTHOIICHHWHA. [IpUMeHATh TONydYeHHbIE 3HAHHUA B
NpOCTEHIINX PU3NIECKUX 3aauax.

Brnagerp MOHSATHEM CKalspHOTO TPOU3BEICHHUS BEKTOPOB, MOHUMATh €ro
TC€OMETPUUYECKUH CMBICI W YBEPEHHO IIOJIb30BAThCS €r0  BBIPAKCHHEM B
JCKapTOBBIX KOOPJAWHATaX. 3HATh NUCTPUOYTHBHOCTH CKAISIPHOTO MPOW3BEICHUS
M €T0 CBS3b C IpoeIpoBaHueM. [I[puMEHsTh CKaIsIpHOE MPOU3BECHIE BEKTOPOB
Ui HaXOXKJCHUS JJIMH W YTJIOB. Permath reomMeTpudeckue 3agayd C TOMOIIBIO
CKaJSIPHOTO TIpom3BeneHus. Mcnoib30BaTh CKaIspHOE MPOM3BEICHNE BEKTOPOB B
anredpanvecknx U GU3NIECKUX 3a/1a4ax.

Brnagerp MOHATHSAMH TPaBHILHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPYKHOCTH,
JUTMHBI IYTH OKPYXKHOCTH M paJdaHHOW MEpHI yTriia, BEIUUCIATH IUIONMIAAb Kpyra U
ero vacreid. [lorumars cmbicn yucna 7. [IpuMeHSATh TONydeHHBIE YMEHHUS TPHU
pEIIeHNH TPaKTHYECKUX 3a1ad. 3HATh HCTOPHYECKHE CBEICHUS 00 HM3MEpEHHU
JUTMHBI OKPY>KHOCTH U TUIOIIAU KpyTa.

HmeTs mpencTaBieHHE O MPeoOpa3OBaHUU IUIOCKOCTH, O JIBFDKEHUSIX.
Haxoguth ocH, UEHTPHl CHMMETpUU (GUTYp, IICHTPHI IOBOPOTA, HAXOIUTH
KOMIIO3UIIMH TPOCTEHINX TMpeoOpa3oBaHuid. [IpUMEHATh IBUKEHHS TUIOCKOCTH
TpY PEIICHUN Te€OMETPUIECKIX 3a]1aH.

[TpuMeHATh MONyYeHHbIC 3HAHUS HA TPAKTHKE — CTPOUTH MaTEeMaTHUECKUE
MOJIEIH JIJIS 33]1a4 peabHOW KU3HU U MPOBOIUTH COOTBETCTBYIOIINE BHIYHCICHUS



C NpPUMEHEHHEM TMOoJ00MUs M TPUTOHOMETPUYECKUX (PYHKIUN (TIONB3YyACh, Te
HEOOXO0IUMO, KaJbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

N

~

HaumeHoBaHuepa
31eJ10B M
TEeMIIPOrPaMMBbI

KoanyecTBouacoB

Be
er
0

KonTpoiba
blepadoThI

IMpakTHuec
KHepadtoThbl

JyieKTpoHHbIEe (LM poBbLIE)
o0pa3oBaTe/IbHbIepecypChl

Hauana reomerpuu.
[Ipocretimme
reoMeTpuyYecKue
(burypsl u ux
CBOMCTBA.
N3mepennereomerp
MYECKUXBEIINYNH

https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-

regiony/https://
www.vaklass.ruhttps://uchi.ru/?-

https://edsoo.ru/
work program drafts/https://
myschool.edu.ru

TpeyroabHUKH

https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-

regiony/https://
www.vaklass.ruhttps://uchi.ru/?-

https://edsoo.ru/
work program drafts/https://
myschool.edu.ru

[TapannenbHOCTB.
CyMMayTiIOBMHOTO
YTOJIbHUKA

https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-

regiony/https://
www.vaklass.ruhttps://uchi.ru/?-

https://edsoo.ru/
work program drafts/https://
myschool.edu.ru

[IpsmoyronbHBIETD
€YTOJIbHUKH

https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-

regiony/https://
www.vaklass.ruhttps://uchi.ru/?-

https://edsoo.ru/
work program drafts/https://
myschool.edu.ru

I'eomeTpuyeckuene
paBeHCTBa

https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-

regiony/https://
www.vaklass.ruhttps://uchi.ru/?-

https://edsoo.ru/
work program drafts/https://
myschool.edu.ru




OKpYy>KHOCTb.
I'eomeTpuueckue
MecTa TOYeK.

https://fg.resh.edu.ru/https://
202phystech.ru/nauka-v-

regiony/https://

I 18 www.yaklass.ruhttps://uchi.ru/?-
OCTPOCHHA C https://edsoo.ru/
HOMOHIEIO HHPKY ISt work program drafts/https://
U JIMHCUKH myschool.edu.ru
https://fg.resh.edu.ru/https://
TosTopeHte, go%phystech.ru/nauka-v-
o606 meHHe 1 regiony/https://
’ www.vaklass.ruhttps://uchi.ru/?-
CUCTEMAaTU3alMI3H 0 httos://edso0o 1w/
. ps: .
aHuu work program drafts/https://
myschool.edu.ru
OBIIEE
KOJIMYECTBO 10
YACOB IIO 2

I[TPOTPAMME




8 KUIACC

Ne KoaunuyecTBOuacoB
HaumeHoBaH
uepasaeqoB u | Bc JyieKTpoHHbIe (LM pOBbLIE)
n KoHnTpoiiba IMpakTnyeck
TEMIIPOrPaMM | er oOpa3oBaTe/ibHbIEpeCypPChl
/ b1epadoThI nepadoThbl
bl 0
n
. I'eomerpus, 8 xnacc, DI'AOY
p | emipbxyrom |, 1 JITIO "Akasiemus
HUKH
Munnpocsemenus Poccun"
https://fe.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/
https://www.yaklass.ruhttps://
2 Ionobue 16 I uchi.ru/?-https://edsoo.ru/
work program drafts/https://
myschool.edu.ru
https://fe.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/
https://www.yaklass.ruhttps://
3 TLromane 16 I uchi.ru/?-https://edsoo.ru/
work program drafts/https://
myschool.edu.ru
Teopema https://fg.resh.edu.ru/https://.
Mudaropa u go2phystech.ru/nauka-v-regiony/
https://www.yaklass.ruhttps://
4 Hatana 18 I uchi.ru/?-https://edsoo.ru/
TpUTOHOMETPH work program drafts/https://
n myschool.edu.ru
VTIEL 7 https://fg.resh.edu.ru/https://.
4eTEIPEXYTONb go2phystech.ru/nauka-v-regiony/
https://www.yaklass.ruhttps://
> HUKH, 20 I uchi.ru/?-https://edsoo.ru/
CBA3AHHBIC C work program drafts/https://
OKPY>KHOCTBIO myschool.edu.ru
https://fe.resh.edu.ru/https://
[ToBTOpenue, g02phystech.ru/nauka-v-regiony/
000011IeHNE, https://www.yaklass.ruhttps://
6 CHUCTEMAaTH3aIl 10 I uchi.ru/?-https://edsoo.ru/
USI3HAHMI work program _drafts/https://
myschool.edu.ru
OBIIEE
KOJIMYECTBO 10 6 0
YACOB IIO 2
ITPOI'PAMME




9 KUIACC

Ne KoaunuyecTBOuacoB
HaumeHoBaH
uepasesoB u Be JyieKTpoHHbIe (LM pOBbLIE)
n KoHnTpoiiba IMpakTnyeck
TEMIIPOrPaMM | er oOpa3oBaTe/ibHbIEpeCypPChl
/ b1epadoThI nepadoThbl
bl 0
n
https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/
1 Pemennerpeyr 2 1 https://www.yaklass.ruhttps://
OJIbHUKOB uchi.ru/?-https://edsoo.ru/
work program_drafts/https://
myschool.edu.ru
https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/
) [Tonobuerpeyr 12 1 https://www.yaklass.ruhttps://
OJIbHUKOB uchi.ru/?-https://edsoo.ru/
work program_drafts/https://
myschool.edu.ru
https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/
3 Meronkxoopau 10 1 https://www.yaklass.ruhttps://
HAT uchi.ru/?-https://edsoo.ru/
work program_drafts/https://
myschool.edu.ru
https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/
https://www.yaklass.ruhttps://
4 Bexrops! 20 I uchi.ru/?-https://edsoo.ru/
work program_drafts/https://
myschool.edu.ru
https://fg.resh.edu.ru/https://
Jmina go2phystech.ru/nauka-v-regiony/
5 OKPY>KHOCTH U 16 1 https://www.yaklass.ruhttps://
IUIOIIAlb uchi.ru/?-https://edsoo.ru/
KpyTa work program _drafts/https://
myschool.edu.ru
https://fg.resh.edu.ru/https://
go2phystech.ru/nauka-v-regiony/
6 JIBU>KEHUSTLIIO 10 https://www.yaklass.ruhttps://
CKOCTH uchi.ru/?-https://edsoo.ru/
work program_drafts/https://
myschool.edu.ru
7 [ToBTOpEHME, 12 1 https://fg.resh.edu.ru/https://
0600meHMe, go2phystech.ru/nauka-v-regiony/




https://www.yaklass.ruhttps://
cHUcTEeMaTu3all uchi.ru/?-https://edsoo.ru/
UA3HAHUU work program drafts/https://
myschool.edu.ru
OBIIEE
KOJIMYECTBO 10
YACOB I1O 2

ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHUE

7 KIIACC
Ne KosaunyecTBoyacoB
Haraunsy
n | Temaypoka Be KoHTpoJibHBI IpakTnyeckn -
/ ero | epaboThI epadoThI
n

HcTopust BO3HUKHOBEHUS 1
pa3BUTHUS T€OMETPUU

HavanpHble MOHATHS T€OMETPHUH.
Touka, psimasi, OTPE30K, Jy4

HavanpHble MOHATHS T€OMETPHUH.
Touka, psimasi, OTPE30K, Jy4

[TonsTre 06 akcuome, Teopeme,
JIOKa3aTeNIbCTBE, OMPE/ICIICHUH,
CBOICTBE, TPU3HAKE

BsaumHoe pacnonoxeHne Touek
Ha npamoil. ismepeHue JimHbI
OTpe3Ka, PACCTOSTHUE MEXKTY
TOYKaMH

B3aumHoe pacnonoxeHne Touek
Ha npamoil. ismepeHue JimHbI
OTpe3Ka, PACCTOSHUE MEXKTY
TOYKaMH

BsaumHoe pacnonoxeHne Touek
Ha npamoil. ismepeHue JimHbI
OTpe3Ka, PACCTOSHUE MEXKTY
TOYKaMH

[TonynnockocTs u yroi. Buasl
yrioB. 3MepeHrneBeTMunHyTI0B

[TonynnockocTs u yroi. Buasl
yrioB. 3MepeHrneBeTMunHyTI0B

10

[TonynnockocTs u yroi. Buasl
yrioB. 3MepeHrneBeTMunHyTI0B

11

BepTI/IKaJ'IBHI)IC U CMCKHBIC YTJIbI.

[TapannenpHbie U
MEPIEeHIUKYIISPHBIE MTPSIMbIE

12

BepTI/IKaJ'IBHI)IC U CMCKHBIC YTJIbI.

[TapannenpHbie U




MEPIEeHIUKYIISPHBIE MIPSIMbIE

13

BepTukanabHble M CMEKHBIE YTJIBL.
[TapannenpHbie U
MEPIEeHIUKYIISPHBIE MIPSIMbIE

14

BepTukanabHble M CMEKHBIE YTJIbL.
[TapannenpHbie U
MEPIECHIUKYJISIPHBIE MTPSIMbIE

15

BepTukanabHble M CMEKHBIE YTJIbL.
[TapannenpHbie U
MEPIECHIUKYIISPHBIE MIPSIMbIE

16

buccekrpucayria

17

buccekrpucayria

18

Buccekrpucayria

19

Jlomanas. Buael nomansix. [{nnnHa
JIOMaHOM

20

Jlomanas. Buael nomansix. [[nnnHa
JIOMaHOM

21

Muoroyronasauku. [Tepumetp
MHoroyrojsHuka. [lonarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

22

Muoroyronasauku. [Tepumetp
MHoroyrojsHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

23

Muoroyronasauku. [Tepumetp
MHoroyrojsHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

24

Muoroyronasauku. [Tepumetp
MHoroyrojsHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

25

Muoroyronasauku. [Tepumetp
MHoroyrojsHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

26

NHCTpYyMEHTHI 1711 U3MEPEHUI U
MOCTPOEHUM

27

HNHCTpYyMEHTHI 1711 U3MEPEHUI U




MOCTPOEHUM

KoHnTtponbHas paboTa mo teme
"Hayvana reomerpun.
[Ipocreiinire reoMeTpUdECKre

28 (UTypHI U KX CBONCTBA.
N3mepenuereomeTpuyecKuxpury
p"

29 Menuana, OMCCeKTpHuca U BbICOTA
TpEeyrojibHUKa

30 Menuana, OucceKkTpuca U BbICOTa
TpEeyrojibHUKa

31 PaBeHCTBOTPEYTrOJILHUKOB

1 [TepBrIii 1 BTOPOI MPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB

1 [TepBrIii 1 BTOPOI MPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB

34 [TepBrIii 1 BTOPOI TPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB

35 [TepBrIii 1 BTOPOI MPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB

36 [1epBblil 1 BTOpON IPU3HAKU
paBEHCTBA TPEYTOJILHUKOB

37 PaBHOOeipeHHBIE TPEYTOIBHUKHI
U UX CBOWCTBA

18 PaBHOOGeipeHHBIE TPEYTOILHUKHI
U UX CBOMCTBA

19 PaBHOOeipeHHBIE TPEYTOILHUKHI
U UX CBOMCTBA

40 [Ipu3nakpaBHOOEAPEHHOTOTPEYTO
JbHUKA

A1 [Ipu3nakpaBHOOEAPEHHOTOTPEYTO
JbHUKA

4 TpeTuiinpu3HakpaBEeHCTBATPEYTO
JBHUKOB

13 TpeTuiinpu3HakpaBEeHCTBATPEYTO
JBHUKOB

44 TpeTuiinpru3HakpaBEeHCTBATPEYTO
JBHUKOB

45 @urypsl ¢ 0CEBOM CUMMETPHUEH.




[Tpumepsl cummeTpun B
OKpY>KarolieM MUpe

Durypsl ¢ 0CEBOM CUMMETPHUEH.

46 [Ipumepsl cummeTpun B 1
OKpY>KarolieM MUpe

47 KoHnTtponbHas paboTa mo teme I
"TpeyrosbHUKH"

48 [TapanienbHOCTBIIPSAMBIX 1

49 CBoiicTBa ¥ MPU3HAKU |
NapajuIeTbHbIX TPSIMbIX

50 CBoiicTBa ¥ MPU3HAKU |
MapajuIeNbHbIX TPSIMbIX

51 CBoiicTBa ¥ IpU3HAKU |
napajuIebHbIX TPSIMbIX

57 CBoiicTBa ¥ MPU3HAKU |
NapajuIeabHbIX TPSIMbIX

53 CBoiicTBa ¥ IpU3HAKU |
MapajuIeTbHbIX IPSIMbIX

54 CBoiicTBa ¥ MPU3HAKU |
napajuIebHbIX TPSIMbIX

55 CyMMayrJIoBTpeyroiabHUKA 1

56 CyMMayTiIoBTpeyrojibHUKa 1

57 BHemnueyrnsITpeyroibHuKa 1

58 BHemnueyrnsITpeyroibHuKa 1
CymMa BHYTpPEHHHX YTJIOB

59 MHOTOYTOJIbHUKA U CyMMa I
BHEIITHUX YTJIOB BBITYKJIOTO
MHOTOYTOJIbHUKA
CymMa BHYTpPEHHHX YTJIOB

60 MHOTOYTOJIbHUKA U CyMMa I
BHEIITHUX YTJIOB BBITYKJIOTO
MHOTOYTOJIbHUKA
CymMa BHYTpPEHHHX YTJIOB

61 MHOTOYTOJIbHUKA U CyMMa I
BHEIITHUX YTJIOB BBITYKJIOTO
MHOTOYTOJIbHUKA
KoHnTtponbHas paboTa mo teme

62 "[TapasienbHOCTB. 1

CyMMayTiIOBMHOTOYTOJIbHUKA"




63

[Ipu3HakupaBeHCTBAIPSIMOYTOJIb
HBIXTPEYTOJIbHUKOB

64

[Ipu3HakupaBeHCTBAIPSIMOYTOJIb
HBIXTPEYTOJIbHUKOB

65

[lepnieniuKyssip U HAKJIOHHAS

66

CBOMCTBO MeANaHbI
MPSIMOYTOJILHOT'O TPEYTOJIbHUKA,
MPOBEIEHHOMN K TUTIOTEHY3€

67

CBOMCTBO MeANaHbI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
MPOBEIEHHOMN K TUIIOTEHY3€

68

[IpssMOyToBHBIN TPEYTOIBHUK C
yriioMm B 30 rpagycoB

69

[IpssMOyToBHBIN TPEYTOIBHUK C
yriioM B 30 rpagycoB

70

CooTHOIIEHUSI MEXTy CTOPOHAMU
U YIJIaMH TPEyTroJbHHUKA

71

CooTHOIIEHUSI MEXTy CTOPOHAMU
U YIJIaMH TPEeYTroJbHHUKA

72

HepaBencTBO TpeyroyibHUKA.
HepaBeHcTBO 0 1yMHE TOMaHOM

73

HepaBenctBo mexay
MEPIEeHIUKYJISIPOM U HAKJIOHHOM.
PaccTositnue oT ToukH 10 TpsAMOu

74

KoHnTtponbHas paboTa mo reMam
"[IpsimoyronbpHbIE
TPEyroJIbHUKH",
"I'eomerpuueckre HepaBeHCTBA"

75

OKpy>KHOCTb, XOpAbI U
JMaMeTpPbl, UX CBOMCTBA

76

OKpy>KHOCTb, XOPAbI U
JMaMeTpPbl, UX CBOMCTBA

77

B3anmHoe pacnonoxxenue
OKPY>KHOCTH U TIPSIMOM.
KacarenbHas u cekymas K
OKpPYKHOCTHU

78

B3anmHoe pacnonoxxenue
OKPY>KHOCTH U TIPSIMOM.
KacarenbHas u cekymas K
OKpPYKHOCTHU




79

B3anmHoe pacnonoxxenue
OKPY>KHOCTH U TIPSIMOM.
KacarenbHas u cekymas K
OKpPYKHOCTH

80

OKpY>KHOCTb, BIIUCAHHAS B YTOJl

81

OKpY>KHOCTb, BIIUCAHHAS B YTOJl

82

[ToHsiTHE O TEOMETPUUECKOM
MecTe Touek. [Ipumepnl
reOMETPUYECKUX MECT TOUEK Ha
MJIOCKOCTH

83

[ToHsiTHE O TEOMETPUUECKOM
MecTe Touek. [Ipumepnl
reOMETPUYECKUX MECT TOYEK Ha
MJIOCKOCTH

84

OnucaHHasi OKPY>KHOCTh
TPEYTOJIbHUKA, €€ LIEHTP

85

OnucaHHasi OKPY>KHOCTh
TPEYTOJIbHUKA, €€ LIEHTP

86

MeTo reoMeTpUYECKUX MECT
TOYEK MPU PELICHUN
reOMEeTPUUYECKUX 3a7a4

87

MeTo 1 reoMeTpUYECKUX MECT
TOYEK MPU PELICHUN
reOMEeTPUYECKUX 3a7a4

88

MeTo 1 reoMeTpUYECKUX MECT
TOYEK MPU PELICHUN
reOMEeTPUYECKUX 3a7a4

89

MeTo 1 reoMeTpUYECKUX MECT
TOYEK MPU PELICHUN
reOMEeTPUYECKUX 3a7a4

90

O060cHOBaHMS TPOCTEHIITUX
MOCTPOEHUM, ATAIbI 3aa4H Ha
MIOCTPOCHHUS, PEIlIEHUE 3aa4 Ha
MIOCTPOCHHE LIUPKYJIEM U
JIMHEUKOU

91

O060CcHOBaHMS TPOCTEHIITUX
MOCTPOEHUM, TAIbI 3aa4H Ha
MIOCTPOCHHUS, PEIlIeHUE 3aa4 Ha
MIOCTPOCHHE LIUPKYJIEM U
JIMHEUKOU




92

KoHnTtponbHas paboTa mo teme
"Oxpyx’HOCTh. ['eOMeTpuueckre
MecTa Touek. [locTpoenus ¢
MOMOUIBIO TUPKYJIS U TUHEUKH"

93

[ToBTOpeHHE 1 0600IIEHNE.
Pemenue 3amad,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

94

[ToBTOpeHmE 1 0600IIEHNE.
Pemenue 3amad,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

95

[ToBTOpeHHe 1 0600IIEHNE.
Pemenue 3amad,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpeHme u 0600IIEeHNE.
Pemenue 3amad,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

97

[ToBTOpEeHHE 1 0000IIEHNE.
Pemenue 3amad,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

98

[ToBTOpeHme u 0600IIEeHNE.
Pemenue 3amad,
WJUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

99

[ToBTOpeHme u 0600IIEeHNE.
Pemenue 3amad,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpeHme u 0600IIEeHNE.
Pemenue 3amad,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

10

HroroBasikoHTpoapHasspadboTa

10

[ToBTOpeHHe 1 0600IIEHNE.
Pemenue 3amad,
WJUTIOCTPUPYIONINX CBS3H MEXKAY




pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

10




8 KUIACC

Ne

~

Temaypoxka

KoanyecTBouacoB

Bce
ro

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

Haranzyyq
eHUA

[Tapannenorpamm, ero
MPU3HAKHU U CBOKCTBA

[Tapannenorpamm, ero
MPU3HAKHU U CBOKCTBA

[Tapannenorpamm, ero
MPU3HAKHU U CBOMCTBA

[Tapannenorpamm, ero
MPU3HAKHU U CBOMCTBA

[Tapannenorpamm, ero
MPU3HAKHU U CBOMCTBA

[IpssMoyronpHUK, pOMO,
KBaJIpaT, X MPU3HAKU U
CBOMCTBA

[IpssMoyronpHUK, pOMO,
KBaJIpaT, X MPU3HAKU U
CBOMCTBA

[IpssMoyronpHUK, pOMO,
KBaJIpaT, X MPU3HAKU U
CBOMCTBA

[IpssMoyronpHUK, pOMO,
KBaJIpaT, X MPU3HAKU U
CBOMCTBA

10

CpenHAATUHUATPEYTOIbHUKA

11

CpenHAATUHUATPEYTOIbHUKA

12

Tpaneuwus. PaBHoOenpeHHas
Tparnenusi, €€ CBOIMCTBa U
MPU3HAKU

13

Tpaneuwus. PaBHoOenpeHHas
Tparnerusi, €€ CBOIMCTBa U
MPU3HAKU

14

[IpsimoyronbHasTpanenus

15

CpenHAsanuHusATpaneuun

16

Teopema®aneca




17 Teopema®aneca

13 Teopema o
MIPOMOPIUOHATIBHBIXOTPE3KaxX

19 Teopema o
MIPOMOPIHUOHATIBHBIXOTPE3KaxX

20 [lenTpmaccTpeyrojibHIKa

71 lenTpasnbHO-
CUMMETPUYHBIE(UTYPBI

” KoHnTtponbHas paboTa mo teme
"UeThIpE€XyroJbHUKHN"

7 [TogoGueTpeyroIbHUKOB,
ko3 (purmenTnomoous

24 [TogoGueTpeyroIbHUKOB,
ko3 (purmenTnomoous

25 [Tpu3HaKuno1oO6UsITPEyroabH
UKOB

26 [Tpu3HaKuno106UsITpEyroabH
UKOB

7 [Tpu3HaKunog0O6UsITpEyroabH
UKOB

)8 [Tpu3HaKunog0O6USITPEyroabH
UKOB

29 [Tpu3Hakunogo0O6UsITpEyroabH
UKOB

30 [Tpu3HaKunog0O6UsITpEyroabH
UKOB
[Ipumenenue mogoOus mpu

31 pELIEHUH MPAKTHYECKUX
3aa4
[Ipumenenue mogoOus mpu

32 pELIEHUH MPAKTHYECKUX
3aa4
[Ipumenenue mogoOus mpu

33 pELIEHUH MPAKTHYECKUX
3aau
[Ipumenenue mogoOus mpu

34 pELIEHUH MPAKTHYECKUX
3aau

35 [Ipumenenue mogoOus mpu




pEIICHNHU MPAKTHYECKUX
3a/au

36

[Ipumenenue mogoOus mpu
pEIICHUN TPAKTUICCKUX
3amad

37

BBenenue nonstus
npeoOpa3zoBaHus IOIO0MS 1
MoA0OHBIX uUryp

38

KoHnTtponbHas paboTa mo teme
"Tlono6ue"

39

TToustue mwiomanu. CBoNicTBa
IJIOIIAIEH TEOMETPUYECKHUX

(uryp

40

TToustue mwiomaau. CBoNMCTBA
IJIOIIAIEH TEOMETPUUECKHUX

¢uryp

41

TToustue mwiomanu. CBoNicTBa
IJIOIIAIEH TEOMETPUUECKHUX

(uryp

42

[Tpocreitmme Gopmybl Ajis
TUTOIAAH TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tparnenun

43

[Tpocreitmme Gopmybl Aiis
TUTOIAAH TPEYTOJIbHUKA,
napajuiesiorpamMmma, pomoa u
Tparnenun

44

[Tpocreitmme Gopmybl Aiis
TUTOIAAH TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tparnenun

45

[Tpocreitmme Gopmybl Aiis
TUTOIAAH TPEYTOJIbHUKA,
napajuiesiorpamMmma, pomoa u
Tparnenun

46

[Tpocreitmme Gopmybl Aiis
TUTOIAAH TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tparnenun

47

[Tpocreitmme Gopmybl Ajis
TUTOIAH TPEYTOJbHUKA,




napajuiesorpamMmma, pomoa u
Tparnenun

48

[Tpocreitmme Gopmybl Ajis
TUTOIAAH TPEYTOJIbHUKA,
napajuiejorpamMmma, pomoa u
Tparnenun

49

[Tpocreitmme Gopmybl Ajis
TUTOIAAH TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tparnenun

50

[Tpocreitmme Gopmybl Aiis
TUTOIAAH TPEYTOJIbHUKA,
napajuiesiorpamMmma, pomoa u
Tparnenuu

51

[TnomanumnogoOHBIXPUTYP

52

[TnomanumnogoOHBIXPUTYP

53

[TnomanumnogoOHBIXPUTYP

54

KoHnTtponbHas paboTa mo teme
"[Tnomanp"

55

Teopemalludaropa

56

[IpumeHeHnue Teopembl
[Tudaropa npu pemennun
MPAKTUYECKUX 3aja4

57

[IpumeHneHnue Teopembl
[Tudaropa npu pemennun
MPAKTUYECKUX 3aja4

58

[IpumeHeHnue Teopembl
[Tudaropa npu pemennun
MPAKTUYECKUX 3aja4

59

[IpumeHeHnue Teopembl
[Tudaropa npu pemennun
MPAKTUYECKUX 3aja4

60

[IpumeHeHnue Teopembl
[Tudaropa npu pemennun
MPAKTUYECKUX 3aja4

61

[IponoprmoHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpEeYroJbHUKE

62

[IponopimoHanbHbIE OTPE3KU
B [IPSIMOYTOJIBHOM




TpEeYroJbHUKE

63

[IponoprmoHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpEeYroJbHUKE

64

[IponoprmoHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpEeYroJbHUKE

65

[IponopimoHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpEeYroJbHUKE

66

[IponopimoHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpEeYroJbHUKE

67

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC OCTPOro yriia
MPSIMOYTOJIBHOTO
TpEeYrojJbHUKa

68

Cunyc, KOCMHYC, TAHT€HC U
KOTaHT€HC OCTPOro yria
MPSIMOYTOJIBHOTO
TpEeYrojJbHUKa

69

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC OCTPOro yriia
MPSIMOYTOJIBHOTO
TpEeYrojJbHUKa

70

TpuroHoMeTpryecKkue
¢Gbynkuun yrios B 30°, 45° u
60°

71

TpuroHoMeTpriecKkue
¢dbynkuun yrios B 30°, 45° u
60°

72

KoHnTtponbHas paboTa mo teme
"Teopema [Tudaropa u Havana
TpuroHomeTpun"

73

Broucanunie u
[EHTPaIbHBICYTIIBI

74

Broucanunie u
IEHTPabHBICYTIIBI

75

Broucanunie u
[EHTPaIbHBICYTIIBI




Broucanuenie u

76 LIEHTPaJIbHBICYTJIbI

77 Yron Mexay KacaTeJIbHOU 1
Xxopaou

73 Yron Mexay KacaTeJIbHOU 1
Xopaou

79 VYrubsl MeXAy XOpAaMu U
CEeKyLIUMHU

20 VYrubl MeXAy XOpAaMu U
CEeKyLIUMHU
Bnucannsie n

81 ONMCAaHHBICUETHIPEXYTOIbHUK
u
Bnucannsie n

82 ONMCAaHHBICUETHIPEXYTOJIbHUK
u
CBoMCTBA M MPU3HAKU

83 BIIMCAHHOTO
YETBIPEXYTOJIBHUKA
CBoMCTBA M MPU3HAKU

84 BIIMCAHHOTO
YETBIPEXYTOJIBHUKA
CBoMCTBa M MPU3HAKU

85 BIIMCAHHOTO
YETBIPEXYTOJIBHUKA
CBoMCTBA M MPU3HAKU

86 BIIMCAHHOTO
YETBIPEXYTOJIBHUKA

%7 B3anmHoepacnonoxxeHneByx
OKPY>KHOCTEH

28 B3anmHoepacnonoxxeHneByx
OKPY>KHOCTEH

89 KacanueokpysxHocreit

90 KacanueokpysxHocreit

91 OO1ue KacaTelbHbIe K IBYM
OKPY’KHOCTSIM
KoHnTtponbHas paboTa mo teme

92 "V bl 1 4ETBIPEXYTOJbHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO"

93 [ToBTOpeHue u 06o0IIEeHNE.




Pemenne 3amau,
WJUTFOCTPHUPYIOIINX CBSI3H
MEXIy pa3InuYHBIMU TEMaMHu

Kypca

94

[ToBTOpeHue u 06o0IIEeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3U
MEX1y pa3InYHbIMU TEMaMH

Kypca

95

[ToBTOpeHue u 06o0IIEeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3U
MEX1y pa3InYHbIMU TEMaMH

Kypca

96

[ToBTOpenue u 06oOIIEeHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3U
MEX1y pa3InyHbIMU TEMaMH

Kypca

97

[ToBTOpenue u 06oOIIEeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3U
MEX1y pa3InyHbIMU TEMaMH

Kypca

98

[ToBTOpeHue u 06o0IIEeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBS3U
MEX1y pa3InyHbIMU TEMaMH

Kypca

99

[ToBTOpeHue u 06o0IIEeHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIIUX CBS3U
MEX1y pa3InyHbIMU TEMaMH

Kypca

[ToBTOpeHue u 06o0IIEeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBS3U
MEX1y pa3InYHbIMU TEMaMH

Kypca

HroroBasikoHTpoIbHAsIpAOOTA




[ToBTOpeHue u 06o0IIEeHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIIUX CBS3U
MEX1y pa3InyHbIMU TEMaMH

Kypca

10

OBIIEE KOJIMYECTBO YACOB
I10 IIPOTPAMME

102




9 KUIACC

Ne
n/
n

Temaypoxka

KoamnuecTBouyacoB

Bcee KonTpoabHbiepa
ro 00TBI

IIpakTnyeckuepa
00ThbI

Jaranzyyde
HHA

Cunyc, KOCUHYC,
TaHTEHC yrioB oT ()
no 180°

OcHoBHOE
TPUTOHOMETPUIECKO
€ TOXKIIECTBO

DopmyJibl
MIPUBEICHUS

DopmyJibl
MIPUBEICHUS

Pewenne
TPEYTOJIbHUKOB.
Teopema KOCMHYCOB

Pewenne
TPEYTOJbHUKOB.
Teopema KOCMHYCOB

Teopema cuHycOB

Teopema cuHycOB

Pemenue
MPaKTUYECKUX 3a/1a4
C HCIIOJIb30BaHUEM
TEOpPEMbI KOCUHYCOB
Y TEOPEMBI CHHYCOB

10

Pemenue
MPaKTUYECKUX 3a/1a4
C HCIIOJIb30BaHUEM
TEOpPEMbI KOCUHYCOB
Y TEOPEMBI CHHYCOB

11

Pemenue
MPaKTUYECKUX 3a/1a4
C HCIIOJIb30BaHUEM
TEOpPEMbI KOCUHYCOB
1 TEOPEMBI CHHYCOB

12

Pemrenue
MPAKTUYECKUX 3a/1a4




C UCTIOJIb30BaHUEM
TEOPEMBI KOCHUHYCOB
Y TEOpPEMbI CHHYCOB

13

TpuroHomMeTpu4ecKu
€ hOopMYJIBI TSt
IIoLIaIn
TPEYroJbHUKA,
napajuiesorpaMmma

14

TpuroHomMeTpu4ecKu
€ hopMYIIBI TSt
IIoLIaIn
TPEYroJbHUKA,
napajuiesorpaMmma

15

TpuroHomMeTpu4eCcKu
€ hOopMYJIBI TSt
II0LIaIn
TPEeYroJbHUKA,
napajuiesiorpaMmma

16

TpuroHomMeTpu4ecKu
€ hOopMYJIBI JTst
II0LIaIn
TPEeYroJbHUKA,
napajuiesorpaMmma

17

®opmyina ['epona

18

®opmyina ['epona

19

®opmyina ['epona

20

dopmyiia mIomaau
BBIITYKJIOTO
YETBIPEXYTOJIBHUKA

21

dopmyia mIomaau
BBIITYKJIOTO
YETBIPEXYTOJIBHUKA

22

KontponbHas padota
o reme "Pemienue
TPEyroJIbHUKOB"

23

Xopabl ¥ TOI00HBIE
TPEYTOJIEHUKHU B
OKPY)KHOCTH

24

Teopema o
MIPOU3BEICHUN
OTPE3KOB XOPA




25

Teopema o
MIPOU3BEICHUN
OTPE3KOB XOPA

26

Teopemsl 0
MIPOU3BEICHUN
OTPE3KOB CEKYIINX

27

Teopemsl 0
MIPOU3BEICHUN
OTPE3KOB CEKYIINX

28

Teopema o
KBaJipaTeKacaTelIbHO

v

nu

29

Teopema o
KBaJIpaTeKacaTeJIbHO

v

nu

30

TeopembrYeBsl 1
Menenas

31

TeopembrYeBsl 1
Menenas

32

TeopembrUeBsl 1
Menenas

33

IToustue o
TOMOTETUHA

34

KontponpHas padota
o teme "Ilogobue
TpEyroJIbHUKOB"

35

YpaBHeHue NpAMoit
HAa TJIOCKOCTH.
Yraosou
Kod(purmeHT u
CBOOOIHBIN WIEH, UX
reOMETPUUYECKUI
CMBICTT

36

YpaBHeHue npaMoit
HAa TJIOCKOCTH.
Yraosou
Kod(purmeHT u
CBOOOIHBIN WIEH, UX
reOMETPUYECKUI
CMBICTT

37

[TapannensHOCTH U




MEPIEeHIUKYISIPHOCT
b TIPSIMBIX (Yepe3
YIJI0BOM

ko3 (pdurmenT)

38

YpaBHenue
OKpPYKHOCTHU

39

Haxoxnenne
nepeceyeHui
OKPY>KHOCTEHU U
MPSIMBIX B
KOOpJMHATaxX

40

Haxoxnenne
nepeceyeHui
OKPY>KHOCTEU U
MPSIMBIX B
KOOpJMHATaxX

41

dopmyna
paccTosiHUSA OT
TOYKH 10 PAMOM

42

IInomane
napajuieJiorpaMMa B
KOOpJIMHATAX,
MOHATHE 00
OPUEHTHUPOBAHHOMN
IUIOIAIH

43

[Ipumenenue metona
KOOpJMHAT B
MPaKTUYECKH-
OpPUEHTUPOBAHHBIX
reOMETPUYECKUX
3aayax

44

KontponpHas padota
o reme "Metog
KoopauHat"

45

Bekrtops! Ha
MJI0CKOCTH

46

Cnoxenue u
BLIYMTAHHUE
BEKTOPOB —
npaBuia
TPEYTrOJIbHUKA U




napauiesiorpaMma

47

Cnoxenue u
BLIUMTAHHUE
BEKTOPOB —
npaBuia
TPEyTOJIbHUKA U
napajuiesiorpaMmma

48

YMHOKEHUE BEKTOpa
Ha YUCJIIO0

49

Koopaunatst
BEKTOpa

50

Cnoxenue u
BLIYMTAHHUE
BEKTOPOB,
YMHOXEHHUE BEKTOpa
Ha YHUCJIO B
KOOpJIMHATaxX

51

Cnoxenue u
BLIYMTAHHUE
BEKTOPOB,
YMHOXEHHUE BEKTOpa
Ha YHUCJIO B
KOOpJIMHATaxX

52

[Ipumenenue
BEKTOPOB B (pu3mke,
LEHTpP Macc

53

[TonsiTue o 6azuce
(Ha TUIOCKOCTH).
Paznoxenus
BEKTOPOB T10 0a3ucy

54

[Tonsitue o 6azuce
(Ha TUIOCKOCTH).
Paznoxenus
BEKTOPOB T10 0a3ucy

55

[TonsiTue o 6azuce
(Ha TUIOCKOCTH).
Paznoxenus
BEKTOPOB T10 0a3ucy

56

CkangpHoe
MIPOU3BEICHNE
BEKTOPOB,




reOMETPUUYECKUI
CMBICTT U BBIPa)KEHUE
B JIEKapTOBBIX
KOOpJMHATax

57

JucTpuOyTHBHOCTD
CKaJIIPHOT OIIPOM3BE
JCHUS

58

CkangpHoe
MIPOU3BEICHUE U
MPOELUPOBaHNE

59

[Ipumenenue
CKaJISIPHOTO
MIPOU3BEICHUS
BEKTOPOB 1A
HaXO0XJACHUS UIMH U
YTJIOB

60

[Ipumenenue
CKaJISIPHOTO
MIPOU3BEICHUS
BEKTOPOB 1A
HaXO0XJACHUS UIMH U
YTJIOB

61

[Ipumenenue
CKaJISIPHOTO
MIPOU3BEICHUS
BEKTOPOB 1A
HaXO0XJACHUS UIMH U
YTJIOB

62

Pemenue
r€OMETPUUYECKHUX
3aJ1a4 ¢ MOMOIIBIO
CKaJIIPHOTO
MIPOU3BEICHUS

63

Pemenue
r€OMETPUUYECKHUX
3aJ1a4 ¢ IOMOIIBIO
CKaJIIPHOTO
MIPOU3BEICHUS

64

KontponpHas padota
o teme "BekTopsr"

65

[IpaBunbHBIE




MHOI'OYT'OJIbHUKH,
BBIYHCIICHHUEC UX
9JICMCHTOB

66

[IpaBunbHBIE
MHOTOYTOJIbHUKH,
BBIUHCIICHHE UX
3JIEMEHTOB

67

[IpaBunbHBIE
MHOTOYTOJIbHUKH,
BBIUHCIICHHE UX
3JIEMEHTOB

68

[IpaBunbHBIE
MHOTOYTOJIbHUKH,
BBIUHCIICHHE UX
3IIEMEHTOB

69

Yucno ©m 1 qiiuHa
OKPY>KHOCTH

70

Yucno ©m 1 qiiuHa
OKPY>KHOCTH

71

JnuHa nyru
OKpPYKHOCTHU

72

JnuHa nyru
OKpPYKHOCTHU

73

Pannannas mepa
yria

74

Pannannas mepa
yria

75

[Tmomans kpyra u
€ro 2JIEMEHTOB
(cexTopa u
CErMeHTA)

76

[Imomane kpyra u
€ro 2JIEMEHTOB
(cexTopa u
CErMeHTA)

77

[Imomane kpyra u
€ro 2JIEMEHTOB
(cexTopa u
CErMeHTA)

78

Brruucnenune




MIEPUMETPOB H
momasei Gpuryp,
BKITIOYAFOIITIX
AIIEMEHTHI KpyTa

79

Brranciaenue
MIEPUMETPOB U
momasei ¢puryp,
BKJIFOYAFOIITUX
AJIEMEHTHI KpyTa

80

KonTposbHas mo
teme "JlnmuHa
OKpPYKHOCTHU U
mwioniaae kpyra'

81

enTpanbHas
CUMMETpHs

82

enTpabHO-
CUMMETpPUYHbIE

¢burypsl

83

IToBopoT

84

OceBas cuMMeTpUst

85

Ourypsl,
CUMMETpPUYHbIE
OTHOCHUTEIIbHO
HEKOTOPOU OCHU

86

[TapannenbHbIi
MepeHoc

87

ITousTue nBHXEHUS
U €r0 CBOMCTBA

88

PaBenctBo duryp

89

[IposiBnenus
CUMMETpHUU B
MIPUPOJIE, )KUBOIIUCH,
CKYJIBIITYPE,
apXUTEKType

90

Kommo3umun
JIBIDKCHUH
(mpocretiue
TIPUMEPHI)

91

[ToBTOpEHUE M
00001IeHHE.




Pemenue 3amauq,
WJUTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3TUYHBIMHU
TeMaMH Kypca

92

[ToBTOpEHME M
00o001IeHNE.
Pemenue 3amauq,
WJLTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3ITUYHBIMHU
TeMaMH Kypca

93

[ToBTOpEHUE M
00o001IeHNE.
Pemenue 3amauq,
WJLTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3sIUYHBIMHU
TeMaMH Kypca

94

[ToBTOpEHUE M
00001IeHNE.
Pemenue 3amauq,
WJLTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3sITUYHBIMHU
TeMaMH Kypca

95

[ToBTOpEHUE M
00001IeHNE.
Pemenne 3amauq,
WJUTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3IUYHBIMHU
TeMaMH Kypca

96

[ToBTOpEHME M
00001IeHNE.
Pemenue 3amauq,
WJUTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3IUYHBIMHU
TeMaMH Kypca

97

[ToBTOpEHUE M
00001IeHHE.




Pemenue 3amauq,
WJUTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3TUYHBIMHU
TeMaMH Kypca

98

[ToBTOpEHME M
00o001IeHNE.
Pemenue 3amauq,
WJLTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3ITUYHBIMHU
TeMaMH Kypca

99

[ToBTOpEHUE M
00o001IeHNE.
Pemenue 3amauq,
WJLTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3sIUYHBIMHU
TeMaMH Kypca

100

[ToBTOpEHUE M
00001IeHNE.
Pemenue 3amauq,
WJLTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3sITUYHBIMHU
TeMaMH Kypca

101

Hrorosas
KOHTpPOJIbHAs paboTa

102

[ToBTOpEHME M
00001IeHNE.
Pemenue 3amauq,
WJLTIOCTPUPYIOIIHUX
CBSI3U MEXKTY
pPa3IUYHBIMHU
TeMaMH Kypca

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOTI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. Poccwuiickas anexkTpoHHas mikosa https://resh.edu.ru/

2. Hayka B peruonsi https://go2phystech.ru/nauka-v-regiony/

3. AKnacc https://www.yaklass.ru

4. IIOC Mos mikona https://myschool.edu.ru

5. Yuu.py https://uchi.ru/?-

6. Ennnoe coxepxanne o01iero oopa3oBaHmsI

https://edsoo.ru/work program drafts/
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