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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OJMH M3 OCHOBHBIX pa3/elOB IIKOJbHOM MaTeMaTHKH,
UMEIOLINI CBOEH I1eNbl0 00€CIIeYnTh U3YYeHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOIIEHWH M B3aUMHOE  pPACIOJIOKEHHE, ONUpPAEeTCsl Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. [I|eHHOCTh M3y4eHHUs T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero 00pa3oBaHus 3aKJIIOYACTCS B TOM, UTO OOYYArOMIMICS YUYUTCS TIPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYKICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIOUEHUS, JOKA3bIBaTh
UCTHUHHBIC YTBEP)KICHUS U CTPOUTH KOHTPHPUMEPHI K JOXKHBIM, IPOBOAUTH
pacCyXJieHUss «OT TMPOTUBHOTIO», OTJIMYaTh CBOWCTBA OT  MPHU3HAKOB,
dopMynupoBath oOpaTHble yTBepkaAeHUs. Ocoboe 3HaUeHHEe JoKa3aTeIbHask JTMHUS
UMeEEeT s yriTyOnEHHOTO N3YYeHHSI MATEMATHKU.

Llenpro u3yueHus: TEOMETPUH SBISICTCS] MCIIONB30BaHUE € KaK MHCTPyMEHTa
IIPU PEIICHUH KaK MaTeMaTUYECKUX, TaK U IPAKTHUECKUX 3a/1a4, BCTPEUAIOIINUXCS B
peanbHOM  ku3HM.  OOydamomuiics  JOJDKEH  HAYYUTbCS  OINpPEAEIATh
rE€OMETPUYECKYI0 (UTYpy, ONUCHIBATH CJIOBAMU YEpPTEX WIM PUCYHOK, HAUTH
IUIOIIAJlb  3€MEJBHOTO0  y4acTKa, pacCUMThIBaTh  HEOOXOIUMYIO  JIJIUHY
ONTOBOJIOKOHHOTO Kabelysi uiau TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIA.
OTOMY COOTBETCTBYET BTOpas, BHIUMCIUTENbHAS JIMHUSA B W3YYCHUHU T€OMETPHHU.
[Tpu pemienun 3amad MPaKTUYECKOTO XapakTepa OOY4arOLIUICS YYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJENM  pPEabHbIX JKU3HEHHBIX CUTyalud, MPOBOAUTH
BBIUMCJICHHS] U OIICHUBATh aJIEKBATHOCThH MOJIYY€HHOTO pe3yibTara.

Oco6eHHOCTh YyueOHOro Kypca yriyoJIEHHOTO U3y4eHUsI TEOMETPUH COCTOUT B
TOM, YTO OOydaromIuecss He MPOCTO 3HAKOMSTCS C ONPEACIEHHBIMH TOHATHSIMHU, a
YBEPEHHO OBajeBaloT UMH. CyIIEeCTBYIOIINE TEeMbl MPOTpaMMbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TIIyOOKOM YpPOBHE, a 00yUaromuecs npuoopeTaroT
YMEHHMsI, TOMOTAIOIIME UM YBEPEHHO NPHUMEHSATh CBOM 3HAaHUS HE TOJIKO B
MaTeMaTHKe, HO U B CMEXHBIX MPeMeTax, Ipexae Bcero pusnke u nhopmaruke,
a TaKKe MOJIb30BAThCS TMOTYYCHHBIMU 3HAHUSMHU TIPH PEIICHUH MPAKTHYSCKUX
3ajau.

CornacHo yueOHOMY I1aHy B 7-9 Kilaccax u3ydaercs yriayOJE€HHbIN yueOHbIiH
Kypc «['eomerpusi», KOTOpBI BKIIOYAET CJEAYIOUIME OCHOBHBIE pa3/eiibl
conepkanusi: «Hauama reomerpum», «TpeyrombHukm», «OKpPYKHOCTBY,
«YetbipéxyronpHukmny», «[logoduey, «neMeHTsl TpuroHoMeTpumn», «Ilnomanny, a
Takke «Meton kooparHaT», «BekTops», «IIpeobpazoBanust IIOCKOCT.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 gaca B Henento), B 8 kitacce — 102 gaca (3 yaca B Hezieno), B 9 kiacce
— 102 yaca (3 yaca B HECINIO).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Hayaja reomerpuu

Hctopus BO3HUKHOBEHHS W pa3BUTUS reoMeTpud. HauyanbHble TOHATHS
reomerpuu. Touka, mpsmas, OTpe3ok, jyd. [loHarue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anmHoOe pacnonokeHue TodeK Ha npsAMou. VM3mepeHne IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

ITonymiockocte U yros. Buabl yrimos. HM3MepeHue BeIWYMH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbaple U NEpIEHIUKYIIAPHBIC MIPSMBbIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanasa. Bunel nomanbsix. JyimHa omanoi. MHoroyronsHuku. Ilepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIEe TpEACTABICHUS O PABEHCTBE (UIYyp, HUX PaCIOIOKEHUH,
CUMMETPHH.

[Ipocrenmmue nocrpoeHus. THCTpyMEHTHI 111 U3MEPEHUN U TTIOCTPOCHUM.

TpeyrojbHUKH

Buapl TpeyrosbHUKOB: OCTPOYIOJIBHBIE, HPSIMOYTOJBHBIE, TYHOYTOJIbHBIE,
paBHOOEJpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii W BTOpPOW NPU3HAKA pPABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M MX cBoWcTBa. Ilpu3Hak
pPaBHOOEIPEHHOTO TPEYroJdbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHoLIEHUsI MEXAY CTOPOHAMHM M yTJIaMHM TpeyrosibHuka. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMaHOM.

Cummetpuunsbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpud. [Ipumepsl
CUMMETPHUH B OKPYKAIOILEM MHPE.

MapasuienbHbie npaMbie. CyMMa yIiiIOB MHOTOYTOJIbHMKA

[TapannenbHOCTh NPSAMBIX, HICTOPUYECKHUE CBEICHHUS O NTOCTyJ1ate EBKinaa u o
posn JIo6a4eBCKOTO B OTKPHITUU HEEBKIIUOBOM reomeTpun. CBOMCTBA U TPU3HAKH
napauienbHbIXx npsMbIX. CyMMa YIJoB  TpeyrojibHUKa. BHemHue  yrisl
TpeyrojgpHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbBHMKA M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyroJibHbIe TPEYIrOJILHUKHU

IIpr3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYrOJIbHUKOB. [lepnenaukymnsap u
HakJIOHHas. CBOMCTBO MeAMaHbl MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
rurnotenyse. [IpamMoyrobHbIN TPEYTroJbHUK C YrioMm B 30°.

Okpy:xHOCTH



IIoHATHSA OKPYKHOCTM M Kpyra. OJIEMEHTBI OKPYXHOCTH M Kpyra: LIEHTP,
paauyc, JuaMeTp, XOpJa, UX CBOMCTBA. B3auMHOE pacloiaoKeHue OKpPYKHOCTU U
npsamoil. KacatenbHas u cexyas K OKpyKHOCTH. OKpYHOCTb, BIICAaHHAs B yTOJL.
[IpocTenmme moCTPOSHUs ¢ NOMOIIBIO IUPKYJIS U JINHEUKH.

I'eomeTpuuyeckue MecTa TOYEK

IlonsATHE O TEOMETPUYECKOM MecTe ToYeK. [IpumMepsl reOMETpUYECKUX MECT
TOYEK Ha IJIOCKOCTH. buccekTpuca yria u CepeIMHHbIN NEPIEHANKYIISP K OTPE3KY
KaK TeoOMeTpUYecKue Mecta ToueK. OmucaHHasi OKPYXHOCTh TPEYrOJbHUKA, €€
LEeHTp. MeToa reoMeTpuYecKuX MECT TOUEK IIPU PELIEHUH T€OMETPUUECKUX 3a/1a4.

IHocTpoenus ¢ NOMOLIBIO HUPKYJIA ¥ TMHEHKH

Uctopuueckue cpeneHus. OOOCHOBaHUSA MPOCTEHIINX MOCTPOEHUM, 3TaIlbl
3a/1a4X Ha IIOCTPOEHUs, pELIECHUE 3a7a4 Ha [IOCTPOECHUE LIMPKYJIEM U JINHENKOMU.

8 KJIACC

YeTbIpEéXyroJIbHUKH

[lapamnenorpamm, ero mnpusHaku W cBoicTBa. IIpsmMoyroiabHukK, pomo,
KBaJpaT, UX MpU3HAKKM U cBoiicTBa. Tpameuus. PaBHoOenpeHHas Tparmeuus, €€
CBOMCTBA M npu3HaKu. [IpsmoyronbHas tpanenusa. CpenHss TMHUS TPAIICHHH.

CpenHsis nMHUSA TPEYroJbHUKA. METON yABOEHUsS MEAMaHbl TPEYTrOJIbHHUKA.
Teopema o nepeceyeHnn MeIMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETBIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxooue

[TogoOue TpeyroabHuKoB, kKodbdummenT mnomodus. I[lpusnaku mnomgoOus
TPEYroJbHUKOB. IIpumMeHeHue nomoO0usi NpH PpEIICEHUH TEeOMETPUUYECKHX U
IIPaKTUYECKUX 3a]a4.

IL1omans

[Tonsitue o mmomanu. CBoiicTBa IUIONMIAJIC TEOMETpUYECKHX (uryp.
[Ipocreiime GpopMynbl 17 IIIOIMIAANA TPEYroibHUKA, MapajuiesiorpaMMa, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IHudaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa npu pemieHUn
MPAKTUYECKUX 33/1a4.

DJIeMeHTbI TPUTOHOMETPUH

CuHyC, KOCHHYC, TAQHI€HC M KOTAaHT€HC OCTpPOr0 yIJia MPSAMOYTOJIBHOTO
TpeyrojbHuKa. TpuroHomerpuueckue QyHknuu yriaoB B 30° 45° u 60°
[IponopioHaNbHBIE OTPE3KU B IPSIMOYTOJbHOM TPEYTOJIbHUKE.

Yr1bI M 4eTbIPEXYT0JIbHUKHU, CBSI3AHHBIE ¢ OKPY/KHOCTHIO



BricanHble 1 IEHTPAJIBHBIE YTJIbI, YTOJI MEXAY KAaCaTEJIbHOU U XOPIOU. Y TJIbI
MEXIY XOpJaMM U CEKYIIMMHU. BNHCaHHBIE W ONHCAaHHBIE OKPYKHOCTH
TPEYTOJbHUKA M YETHIPEXYrosibHUKU. CBOWCTBA M TMPU3HAKH BIUCAHHOTO
YeThIPEXYTOJIbHUKA. B3anMHOe pacronokeHue IByX OKpyxkHocter. Kacanwme
okpyx’HOCTei. OO1IMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KVIACC

Pemienue TpeyrojibHUKOB

Cunyc, kocuHyc, TaHreic ymioB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYroJIbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHne npakTH4ecKkux
3aJlay ¢ UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOpEMbI CHHYCOB. Pelienue 3anau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuyeckue dbopMmynbsl I TUIOMAQAM  TPEYTOJIbHUKA,
napajuienorpamma, pomb6a, tpaneuun. Popmyna I'epona. Popmyna miom@aau
BBIITYKJIOI'O YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroabHNKOB

Xopbl ¥ MOJOOHBIE TPEYTOIBHUKH B OKPY>KHOCTU. TeopeMa 0 Mpou3BeIeHUH
OTPE3KOB XOP/I, TEOPEMBI O POU3BENCHUH OTPE3KOB CEKYLINX, TEOPEMA O KBaJpaTe
KacaresbHOU. [[puMeHeHune npu penmeHny reoMeTpudeckux 3aaad. Teopembl UeBbl
1 Menenas. [lonsitue o romoreTumn.

MeToa KOOpAUHAT

VYpaBHeHuEe NpAMON HAa TJIOCKOCTHU. YTJIOBOW KOA(p(UIHMEHT M CBOOOIHBIN
YIEH, UX TIEOMETPUYECKH cMbIca. IlapamienpHOCTE M NMEPHEHAMKYJISIPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHue okpyx)HOCTU. HaxoxkaeHne nepecedeHnii OKpYKHOCTEN U MPSAMBIX
B KoopauHarax. Popmynia pacCTOAHMS OT TOYKM A0 npsmout. Ilnomans
napajuieiorpaMmMa B KOOpJMHATax, MOHATHE 00 OPUEHTUPOBAHHOW IIJIOLIA/IH.
[IpumMeHeHne MeToa KOOPAMHAT B MPAKTUKO-OPUEHTHUPOBAHHBIX N€OMETPUYECKUX
3a/1ayax.

BekTopsl

Bekropbl Ha miockocTu. CrokeHHEe W BbIYMTAaHHE BEKTOPOB — IpaBUia
TPEYroJIbHUKA U MapajuierorpaMmma. ¥ MHOXKEHUE BEKTOpa Ha uncio. KoopauHaTel
BeKkTOpa. ClI0)KEHHE M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[Tonsatue o Oasuce (Ha TmIOCKOCTH). Pa3nmokeHuss BEKTOpOB MO Oaswucy.
CkansipHo€ IpPOU3BENCHUE BEKTOPOB, T€OMETPUUECKUN CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoOpauHaTaX. JIMCTpUOYTUBHOCTH CKAJSAPHOTO MPOU3BEICHHUS.
CkansipHO€ TNpOM3BEIEHHE U MpoeuupoBaHue. llpuMeHeHHEe CKalsIpHOTrO



MPOU3BEAECHUA BEKTOPOB I HAXOXICHUS JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JJJINHA OKPYKHOCTH M IJIOIIAAb KPyra

IIpaBuibHBIE MHOTOYTOIBHUKHU. [[TMHa OKpyKHOCTH. | panycHas u pagnanHas
Mepa yria, BBIUMCICHHE JJIMH Jyr OKpyxHocteu. Ilmomane kpyra, cekropa,
cermenTa. Mcropuueckue cBesieHust 00 M3MEPEHUH JJIMHBI OKPY>KHOCTH U IUIOIIAIN
KpyTa.

JIBHaKEeHM S TIJIOCKOCTH

LentpansHas cummetpus. LlenTpansHo-cuMMeTpuunbie Gurypsl. IloBopor.
OceBag cummerpusa. PUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOMl OCH.
[TapajutennbHBIN TIEPEHOC.

[lonsitue nBwKeHWss U ero cBoiicTtBa. PaBenctBo ¢uryp. IlposiBnenus
CUMMETPUM B MPHUPOJE, >KUBOMMCH, CKYJIBIType, apxurekrype. Kommosuuuum
NBUKEHUH (mpocteimue npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1adax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJabTaThl OCBOCHHS MpPOrpaMMbl 10 MaTeMaTHKe
XapaKkTepU3yrTCs B HaCTH:

1) maTprMoTH4YEeCKOro BOCIIMTAHNS:

NPOSIBIECHUEM HWHTEpeca K TMPONUIOMY M  HACTOAILIEMY POCCHUUCKOMN
MaTeMaTUKH, [IEHHOCTHbIM OTHOUIEHMEM K JIOCTHXKEHHSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO ITUX
JOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMA:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH rpakIaHMHA U PeaU3alluu €Tro
npaB, TIPEJCTaBICHHEM O MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUN, MPOLEAYp TPakJIaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYXAEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM TPUMEHEHUEM JIOCTHXKEHUM HAyKHh, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TPy10BOr0 BOCIIUTAHUS:

YCTAaHOBKOMI Ha AaKTMBHOE YyYacTUE€ B PEUICHUUM NPAKTHUYECKUX 3ajay
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHUYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKEHUHM BCEH JKU3HU I YCHEIIHOW MPOQECCHOHATBHON
JESATETLHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHUBUIYAIBHON TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3CTeTHYeCKOr0 BOCIIUTAHMSA:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY UM  ACTETUYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUICHUHW, PACCYXKICHUN, YMEHHUIO BHJIICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTeH HAYYHOT0 MO3HAHUSA:

OpUEHTalMe B JCATEIbHOCTHU HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOIecTBa, MOHMMAHMEM MAaTEMAaTUYeCKOW HayKu Kak cdepbl YeIOBEUECKON
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAUMMOCTH JJIsI Pa3BUTHUS LIUBUIU3ALNHY,
OBJIaJICHUEM SI3BIKOM MaTeMaTHUKU U MAaTeMaTUYECKOW KYJIbTYpOW KaK CpeiCTBOM
MTO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH HCCIIEN0BATENBCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOPMHUPOBAHNUSA KYJIbTYPbI 3[10POBbS H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:



TOTOBHOCTBIO NPHUMEHSATh MaTeMAaTUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pOBbsl, BEJEHMS  3A0pOBOro  oOpa3a KM3HH (300pOBOE  MHUTAaHHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH U OTIbIXa, peryisipHas (¢uznyeckKas
aKTUBHOCTD ), C(OOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHIEM CBOETO IPaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eaoBeKa;

7) 3K0J10TM4eCKOT0 BOCIIMTAHUS:

OpUEHTalMEN Ha MPUMEHEHUE MaTeMaTUYECKUX 3HaHUH JJIs pelIeHMs 3a/1a4 B
00J1acT COXPaHHOCTH OKpPYXKaroIle Cpejibl, IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH
UX BO3MOXHBIX IMOCIEACTBUI ISl OKPYXKAIOLIEH CPeJlbl, OCOZHAHUEM TII00AIIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) ajanTanum K M3MEHSAIOIIUMCH YCJIOBUAM COLNHAIBHOH U NMPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYIHX JIOEH, NpUOoOpeTaTh B COBMECTHOM JESATENIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HE0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UJEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHCIIE paHEEe HEH3BECTHBIX,
OCO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHUA W KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATH
IpPUHUMAEMble pEIIeHUs] U JeHCTBUS, (OPMYIUPOBATh U OLICHUBATh PUCKU U
NOCIEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOSHHS MPOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oopa3oBanus y o0ydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS] OBJIAJICHUEM YHHUBEPCATbHBIMHU
MO3HABATCIIBHBIMU ~ JICWCTBUSMH,  YHHBEPCAJIbHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSIMHU M YHUBEPCATbHBIMU PETYJIATUBHBIMH JICHCTBUSAMHU.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS
ba3zoBble Jlornueckue aeicTBHUA:

BBUSIBJSITh M XapaKTEPU30BATh CYIIECTBEHHbIC NPU3HAKA MaTEMATHYECKUX
OOBEKTOB, TMOHATUN, OTHOLICHHM MEXIy MNOHATHSIMH, (POPMYyIUPOBATH
OTIpe/IeNICHUS TOHATHI, YCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUS 7151 000OIIEHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAUMOIO aHAJIN3a;



BOCHIPUHUMATh,  (HOpMYyJIUpOBaTh W  MPeoOpa3oBBIBaTh  CYXKJCHUS:
yTBEpIUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIONCHUIX U YTBEPXKICHUSX, NpeajiaraTtb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JieNaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTeNbCTBA MATEMAaTUUYECKUX YTBEPXKIACHUM (MpsSMble U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(akTOB, BBHICTpaMBAaTh APTYMEHTAILIMIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
IPUMEHATh METOJ, MAaTeMaTUYeCKOW HMHIYKUHH, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXacHuS,

BBIOMpATh CMoco0 pelieHus y4eOHOW 3ajaun  (CpaBHHUBATh HECKOJBKO
BapUaHTOB PELIEHU, BBIOMpPATh HauOoJIee MOAXOASIMINN C Y4ETOM CAaMOCTOATEIbHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaresibcKue AeiCTBUS:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BATEIbCKUI MHCTPYMEHT IO3HaHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHUPYIOIIME  MPOTHUBOpEYHE,  MpoOJeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

OPOBOJUTH IO CAaMOCTOSATEIBHO COCTABICHHOMY IIJIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObBEeKTa,
3aBHCUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (DopMynupoBaTh 00O0OIIEHUSI M BBIBOABLI MO pe3yJbTaTam
NPOBENEHHOTO  HAONIOACHUS, MCCIEJOBaHUS, OJKCIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILEHNI;

IPOTrHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpOLECCa, A TAKXKE BBIJBUTaTh
IPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanmueii:

BBISIBIISIT  HEAOCTATOYHOCTh M M30BITOYHOCTh HMHGPOPMALIMM, JaHHBIX,
HEOOXOUMBIX JIJISl peLICHUs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpencTaBieHus HMHGOpPMALMM W WUTIOCTPUPOBATH
penraemMbie 3a/1a4yu CXeMaMH, JuarpaMMaMu, MHOM rpadMKoi U MX KOMOMHALUAMY;

OLICHMBATh HAIE&KHOCTh MH(MOPMAIMKU MO KPUTEPUSM, MPEATOKEHHBIM WIH
c(OopMyIUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHHMKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe AeiicTBUS:



BOCTIPUHUMATH U (DOPMYITHPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSMU U
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTax, JaBaTh IMOSICHEHWS 1O XOJYy PEIICHHs 3aadH,
KOMMEHTHUPOBATH TIOJYICHHBIN PE3yJIbTAT;

B X0JIe¢ OOCYXJICHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
mpoOJIeMBbl, pelaeMoN 3ajavd, BBICKAa3bIBaTh WJICH, HAICIICHHBIE Ha IIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHUSA C CYXICHUSIMH JPYTHX YYaCTHUKOB
auaiora, oOHapy)XUBaTh pa3jiMude W CXOJCTBO TMO3HIHN, B KOPPEKTHOU (opme
(bOopMyIHpPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEACTABISITh PE3YJIBTATHl PEIICHUS 3a7aud, SKCIEPUMEHTA, UCCIICIOBAHMSI,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEH ayIUTOpHUU;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUAYaIbHOM
paboThl MpU pEIICHUH Y4eOHBIX MaTEMaTUYECKUX 3ajady, MPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, IUTAHUPOBATH OPTaHW3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsiaTh BUILI padOT, JOTOBApPHBATHCSA, OOCYKIATh IMPOIECC W PE3YJIbTAT
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYKIeHHUsI, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC); BHITTOJHITH CBOIO YaCTh paOOTHI 1 KOOPIHHHPOBATH
CBOM JICHCTBHS C IPYTMMH WICHAMH KOMaH/IbI, OIICHUBATh KAYECTBO PE3yyIbTaTa U
KaueCTBO CBOETO BKJIaJa B OOLIUI PE3yNbTAT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIC ACHCTBUA
Camoopranu3anus:

BBISIBJISITH TPOOJIEMBI JJIsl PEIIECHUSI B JKM3HEHHBIX M y4EOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPHUHITHUS pelieHUi (MHAUBUIYAJIbHOE,
IpynmnoBoe);

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEUIEeHUS 3aJadd (Wiu €ro
4acTh), BBIOMpATh CHOCOO pEImICHUS ¢ YYETOM HMEIONIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh W KOPPEKTUPOBATH BapUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUK.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/UIEKT:

BJQJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3ysbTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHBALIMY U peIIeKCUH;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUH 3a/1ayH,
BHOCUTb KOPPEKTHBbI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



OLIEHUBATh COOTBETCTBHE PE3yJbTaTa JEATEIbHOCTH MOCTABJICHHOW IeNn U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTHKEHUS 1EIH, HAXOIUTh
OLIKOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIP@XKaTh AMOLIMU TMPH U3YYCHWH MAaTEMaTHYECKHMX OOBEKTOB M (PaKTOB,
JlaBaTh SMOIMOHATFHYIO OIIEHKY PEIICHUS 3a/1a4H.

INPEAMETHBIE PE3YJIBTATBI

K koHI1ly 00ydenus B 7 kiaacce 00y4aromUnics MOJIYYUT CIIEIYIOIINE TPEAMETHBIE
pE3yJIbTaThL:

Pacnio3HaBaTh W3y4yeHHbIE TE€OMETPUYECKHME (QUTYpBI, ONpPENENsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTb TE€OMETPUYECKHE (QUTYpPBI, BBINOJHATH
YEPTEKHU 110 YCIOBHUIO 3a1auu. VI3MepATh TUHENHbIE U YIIIOBbIEC BEJIMYMHBIL. Pemars
3a/1a4X HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY M OLICHKY JMHEHWHBIX U YIJIOBBIX BEIUYUH IIPEIMETOB B
pealbHOM U3HU, pPa3MEpOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB I10 NOPSAIKY BETUUNHBI.

CTpouTh YepTEXRH K FTEOMETPUUECKHUM 33/1a4aM.

Ilonp30BaTbCAd IpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIOIb30BaTh
IPU3HAKU M CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JTOTMYECKUE PACCYXKIACHUSA C MCIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOMN K THIIOTEHY3€ NPSIMOYTOJIbHOTO TPEYTOJIbHUKA,
B PELIECHUN I'€OMETPUYECKUX 3aa4.

Onpenenars napamieabHOCTh NPSIMBIX C TOMOIIBIO YIIJIOB, KOTOPbIE 00pa3zyeT
¢ HUMM cekymas. OnpenensaTe napajuiebHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

Pemate 3amaun Ha kieTyaToi Oymare.

[IpoBOAUTH BEIUMCIEHUS M HAXOAUTh YHCIOBbIE U OYKBEHHBIE 3HAUYEHUS YTIIOB
B F€OMETPUYECKHUX 3aJayax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTIOJIBHUKOB M
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpU MEPECEYCHUH ABYX
IapajuleNIbHBIX MPAMBIX CEKyllen. Pemars npakTuyeckue 3a1adynd Ha HaXO0XKICHUE
YTJIOB.

Brnagets monsitueM reomerpuueckoro mecta Touek (I'MT). Onpenensrtb
OMCCEeKTPHUCY yIJla U CEPEIMHHBIN MEPIEHANKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonbp3oBaThesa nouaTuem reomerpudeckoro mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPIKICHUHN U IIPU PELLICHUU 3aay.



@opMyIMpPOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAsl M JuaMmeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJETh UX CBOWCTBAMH. Y METh JOKA3bIBATh U NPUMEHSTH
9TU CBOWCTBA IIPU PELICHUU 33/]1a4.

Brnaners moHATHEM ONHMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaXOAMTh €€ EeHTp. JJoKa3bIBaTh U HUCIOJIL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
NEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

Braners nmoHsiTHEM KacaTeabHOM K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOU O
NEPIICHINKYJIIPHOCTA KACaTEIbHOM M pajuyca, MPOBEIEHHOTO K TOYKE KAaCAHMS.
JIoKa3bIBaTh PABEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, ITPOBEACHHBIX U3
OJIHOW TOYKH, U IPUMEHSATH ITO B PEILICHUU T€OMETPUUECKUX 3a1a4.

Jloka3plBaTb M IPUMEHATH IPOCTEHINNE I'E€OMETPUYECKUE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

[IpoBOOUTE OCHOBHBIE TEOMETPUUECKNE ITOCTPOCHUS C MOMOIIBIO [TUPKYIS U
JIMHEWKMU.

K koHiy oOyuenus B 8 kj1acce 0Oy4aronuiicst HOJYyYUT CIEAYIOIINE TPEAMETHBIE
pE3yJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHUIBl UYETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BaThCSl UX CBOMCTBAMHU IPHU PEIICHHH F'€OMETPUYECKUX 3ajad. Pa3nuyarhb
MPU3HAKU W CBOWCTBA IMapajuieiorpaMmma, pomM0a u npsMOyTroIbHUKA, JOKA3bIBATh
UX U YBEPEHHO MPUMEHSTH MPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMaH TPEYroJbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BrageTts noHaTreM cpeiHel JIMHUK TPEYTroJbHUKA U Tpaneluu, IPUMEHATh UX
CBOWCTBA IPHU PELICHUHU reoMeTpuuecKuX 3a1ad. Mcnonbs3oBats Teopemy Daneca u
TEOPEMY O NPOMOPUHUOHAIBHBIX OTPE3Kax, MPUMEHATh WX I pEHIeHUus
MPaKTUYECKUX 3a]1a4.

Pacno3naBaTh UEHTpaJbHO-CUMMETPUYHBIE (QUTYpPhl M MCHOJB30BaTh MX
CBOMCTBA MPU PEIICHUHU 3aa4.

Brnagets moHsTHSMH TOM00US TPEYTOJIBHUKOB, Kod(duimenta momaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYToJbHUKOB. VIMETh npejcTaBieHne o
npeoOpa3zoBaHuU MOAOOMA U O MOAOOHBIX (urypax. [lonb3oBaThCsa NpU3HAKAMU
noj00usl TPEYTrOJIbHUKOB NP PEIICHUH T'€OMETPUYECKUX 3aaad. Jlokas3piBaTh U
MPUMEHSITh OTHOUIEHUS MTPOMOPIHUOHAIBHOCTU B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHnsTh mogo0ue B MPaKTUYECKUX 3aadax.

BeiBomuTe ©  UCHONB30BaTh MNpocTedinue GopMysbl IS IUIOHIAIU
TpPEYroJibHUKA, apajjiesiorpaMma, poMOa u Tpaneuu. Beraucisats (pa3nuyHbIMU
cnoco0amMu) IJIOMIAAh TPEYroJbHUKAa ¢ IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(MoNB3ysACh, TIE HEOOXOAUMO, KaJbKYJISTOPOM). 3HATh OTHONIEHHWE IUIOLaaeH



NOJO0OHBIX (PUryp W NMPUMEHATH NPU PELICHUU 3a]1ad. [I[pUMEHSATh MOJIyuYEeHHBIE
YMEHUS B MPAKTHUYECKHX 3a/1ayax.

[Tonb3oBatbesa Teopemoil Iludaropa g pemieHuss TeOMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJEIIb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOATEILHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUITHHBI.

Brnagers mNOHATHEM BIMCAaHHOIO M UEHTPAIBHOIO YIVIA, YIVIA MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIMCAaHHOM OKPYKHOCTH TPEYIOJIbHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

IIpuMeHATH MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJEIIN JIJIS 33/1a4 pPealbHOM )KM3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHHUS
C NPUMEHEHUEM MOAOOMS M TPUTOHOMETPUM (TMOJB3YyACh, TAE HEOOXOAUMO,
KaJIbKYJIITOPOM).

K xoHIity oOydeHus B 9 kiacce o0y4aromuiics: MOIyYUT CIAEIYIONINE MPEIMETHBIC
pE3yJIbTaTHI:

3HaTh TPUTOHOMETPUIECKHE (DYHKIIMHM OCTPBIX YIJIOB, YMETh HAXOAHWTh C MX
MOMOIIBIO PA3JIMYHBIE DJIEMEHTHI TMPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIBLHUKOBY). HaxouTh (C MOMOIIBIO KAJIBKYJIATOPA) JITTMHBI
Y YTJIBI JUTSI HeTAOJTUIHBIX 3HAYCHUH.

[Tonp3oBaThCs popMyTaMH TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXXJIECTBOM JIJII HAXOKJICHUSI COOTHOIICHHH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHSATHh WX IS
HaXOXKJICHUS PA3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIICHHUE TPEYTOJLHUKOBY),
IpU PEIICHUW TEOMETPUUYECKHX 3amad. [IpuMeHSATh MOJydYeHHBbIE 3HAHHWS TIPH
pEIICHUH MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHIO B 3aJla4aX Ha HAXOXJACHHUE TUIONIAH, BHIBOJIUTD
¥ BJIAJICTh TPUTOHOMETPUYCCKUMH (OpMYyJIaMHu I TUIOIIAJW TPEYroJbHUKA,
napaygiesorpaMmma, poM0a, Tpareiu, BEIBOJAUTh U IPUMEHATh popmyiry ['epona u
dbopMyTy TS TUIOIIAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

HNmeTh mipeicTaBiIeHHE 0 TOMOTETHH, IPUMEHSATH B MTPAKTUYECKUX CUTYAIHSIX.

Hcnons3oBath Teopemsl UeBbl 1 MeHenas mpu pemeHuu 3aiad.

Hcronp30BaTh TEOpEMBl O BIHMCAHHBIX YIUIaX, YIJIAX MEXKIY XOpJIaMu
(CeKyIMMM) U yTIIe MEXKIy KacaTeIbHOW U XOPAOW MPH PEIICHUH T€OMETPUYSCKHIX
3amad. Jloka3piBaTh M MPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MIPOU3BEJICHUHU OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.

Brnagets moHsATHEM KOOpAWMHAT Ha INIOCKOCTH, pabOTaTh C ypaBHEHHUEM
OpsMOMl Ha IUIOCKOCTH. Branerp mNOHATUSAMH YIIIOBOro KosdduimeHta u
CBOOOJHOTO 4YJI€HA, MOHUMATh WX T'E€OMETPUYECKUA CMBICI U CBSI3b YIJIOBOTO
kod(duireHTa ¢ Bo3pacTaHueM U YObIBaHHEM JIMHEHHON PyHKIIMK. Y METh peniaTh



METOJAOM  KOOpJAMHAT  3aJa4yd, CBS3aHHBIE C  [ApaJUICIbHOCTBIO U
NEPIECHINKYJIIPHOCTBIO TPSAMBIX, MEPECEUYCHUEM IIPSMBIX, HAXOKICHUEM TOYEK
IIEPECEUCHMUS.

BriBomuTe ¥ BIIAIETh ypaBHEHHEM OKpPYXKHOCTH. lcnonb3oBars MeTon
KOOpPAMHAT Ul HAXOXKJICHHS IEPECEUYCHHM OKPYKHOCTEHM M NIpsAMBbIX. Braners
dopMysiaMu paccTOSHUSL OT TOYKHM JI0 NPSMOH, IJIOMAAM MapajielorpaMma B
KOOpAMHATAX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW mIomagu. Ilonb3oBaTbes
METOZO0M KOOPJAMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 MPHU PELIEHUN TEOMETPUIECKUX
M TpakTU4YecKux 3amad. [IpumeHsATs MeTox KOOpAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a7a4ax.

Bianers moHsATHEM BEKTOpa. YMETh CKJIAIbIBaTh U BBIYUTATH BEKTOPBI,
YMHOXaThb Ha 4YMCIJIO, BJIAJETh IPABUJIAMU TPEYIOJbHUKA U MapajuieorpaMma.
Branerp NpakTUYECKUMH HHTEPNPETALUSAMHA BEKTOPOB. YBEPEHHO IOJb30BATHCA
KOOpAMHATaMH BEKTOpa. BrnaaeTe CIOKEHMEM M BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpAMHATAX.

Wmets npencrasieHue o 6asuce (Ha IockocTh). PackiiagpiBaTh BEKTOPHI MO
O0asucy. PackimagpiBaTh BEKTOpPHl CHJI C TIOMOIIbIO IPOCLUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIICHUM. [IpMMEHATHP TMOJIydYEeHHBIE 3HAHHUS B
NPOCTEUIINX (PU3NYECKHX 3a/1a4aX.

Brnaners NOHATHMEM CKaJIsPHOTO IPOU3BENCHUS BEKTOPOB, MOHUMATh €TI0
r€OMETPUYECKUN CMBICII U YBEPEHHO I10JIb30BATHCS €r0 BEIPAKEHUEM B ICKAPTOBBIX
KOOpAMHATax. 3HaTh AUCTPUOYTUBHOCTh CKAJIIPHOTO MPOU3BENICHUS U €T0 CBA3b C
npoerupoBaHueM. [IpUMEHATP CKAIApHOE NPOU3BEACHUE BEKTOPOB  JUIA
HaxOXKJIECHUS [JWH M YIJoB. Pemars reomeTrpudeckue 3aladyd C MOMOIIBIO
CKAJIAPHOTro npou3sBeneHus. Vcnonb30BaTh CKAIApPHOE NPOU3BEACHUE BEKTOPOB B
anredpanueckux U (pU3ndecKux 3agavax.

Bianers NMOHATHSAMM INPABUIBHOTO MHOI'OYI'OJIBHMKA, IUIMHBI OKPYXKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJUaHHOW MEpPHI yIJia, BBIYMCIATh IUIOIIAAb Kpyra u
ero yacted. [lonnmare cmbicn yucna m. [IpuMeHATH MOTyYEHHBIE YMEHHUS IPU
pellIeHNH TPaKTHUYECKUX 3aJady. 3HAaTh HUCTOPHUYECKHE CBEIEHUS 00 H3MEpeHHU
JUTMHBI OKPYKHOCTH U ILTOIIAAU KPYTa.

NMetp mnpencraBiieHHe O MpeoOpa3oBaHUM IIJIOCKOCTH, O JIBHXKCHMSIX.
Haxonuth ocu, LEHTpbl CUMMETpUM (UTyp, LEHTPbl MOBOPOTA, HAXOIUThH
KOMITO3UIIMM MPOCTeHKX mnpeoOpazoBanuii. [IpuMeHATh NBHKEHHS TUIOCKOCTH
IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

IIprMeHATh MOTyYEHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJENH JUIS 3374 PEATbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TNPUMEHEHUEM IMOAOOMS M TPUTOHOMETPUUECKUX (QYHKIMM (IIOJIb3YsCh, TIe
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuyectBo yacos DJIeKTPOHHbIE
No /it HaumeHoBaHue pa3iesioB U TeM Konrponsmme | Tpacriseckie (uudposbie)
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes!
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuyecKkre (GUrypbl U UX CBONCTBA. 28 1
W3mepeHue reoMeTpudyeckix BeJIMYUH
2 TpeyrosnbHUKN 19 1
3 [TapannensHocTs. CymMMa yriioB s |
MHOI'OYTOJIbHUKA
4 [IpsimoyronbHBIE TPEYTOIBHUKH
5 I'eomeTpuueckue HEpaBeHCTBA 1
OxpyxHoCcTb. [ 'eomeTpuueckue mecra
6 To4eK. [IocTpoeHus ¢ MOMOLIBIO HUPKYJIA 18 1
U JINHEHKH
7 [ToBTOpenue, 00001IeHNE, CUCTEMATU3AITUS 10 |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB M TeM undpoBbie
Ne ni/m P Konrtpoasubie | Ilpakrnuyeckue (tucpp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
YeTbIpEXyroJIbHUKU 22 1
[TonoOue 16 1
IImomans 16 1
4 Teopema [Iudaropa u Hauana 13 1
TPUTOHOMETPHUH
5 VYTI1bl ¥ 4eTHIPEXYTOJILHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO
6 [ToBTOpEeHme, 0600IIeHNEe, CUCTEMATH3AITHS 10 |
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




9 KJIACC

KosnuyecTBo yacos DJIeKTPOHHBIE
No 11/ HaumenoBanue pasjiesioB H TeM Komrpomuse | Tpascruseckse (undposbie)
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 Pemenne TpeyronbHUKOB 22 1
2 [TogoOue TpeyroIbHUKOB 12 1
3 Merton koopauHat 10 1
4 BexTopsl 20 1
5 JUJIHa OKPYKHOCTH U IUIOIIAJb Kpyra 16 1
6 JIBHKeHUS IIIOCKOCTH 10
7 [ToBTOpEHME, 0606H1€HIE€, 2 |
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KonuyectBo yacos JJIeKTPOHHBbIE
Hara undposbie
Ne n/m Tema ypoka Koutpoabubie | IIpakTnyeckue
Bcero U3y4eHHs1 | oOpa3oBaTe/jbHbIE
padoThI padoThI
pecypcsl
| Hcropust BOBHUKHOBEHUS U PA3BUTHS | | brbmorexa LIOK
Hezaens :
reoMeTpHH https://educont.ru/
) Hauanenbie nonstus reomerpun. Touka, 1 | brbmorexa LIOK
Heaens :
npsiMasi, OTPE30K, JIy4 https://educont.ru/
3 Havanbnbie noustus reomerpuun. Touka, 1 | brbmorexa LIOK
HEZIes :
MpAMast, OTPE3OK, JTyd https://educont.ru/
[TonsiTue 06 akcuome, Teopeme, bubnnorexa [HOK
4 JI0KA3aTeJIbCTBE, ONMPEICIICHUH, 1 2 Henenss | https://educont.ru/
CBOICTBE, TPU3HAKE
B3aumHoe pacnonokeHue ToUeK Ha bubnmoreka [IOK
5 npsMoii. 3mepenune 1JIMHbI OTpe3Ka, 1 2 Hemens | https://educont.ru/
paccTosHuE MEXIY TOUKaMH
B3aumHoe pacrionokeHue To4ek Ha bubnmnoreka [IOK
6 npsmMoil. 3mepeHnue JIMHBI OTpe3Ka, 1 2 menena | https://educont.ru/
paccTosHUE MEKIY TOUKaMH
B3anMHOe pacnonoxeHue To4eKk Ha bu6mumoreka LIOK
7 npsamMoil. I3mepeHnne JJIMHbI OTpe3Ka, 1 3 "enensa | https://educont.ru/

pacCcTodIHNUE MEK Y TOUKaAMU




[TonynnockocTs 1 yroJi. Bujibl yrios.

Bu6mmoreka [JOK

8 W3mepenue BeMYnH yIiioB 3 HeZens | htps://educont.ru/
9 [TonymnockocTs 1 yroJi. Buibl yrios. 3 Henens BH6H'HOTeKa LOK
N3mepenue Benu4rH yriioB A hitps://educont.ru/
10 ITosynaockocTs U yroi. Bussl yrios. 4 seners BH6H.HOTCK3 HOK
W3mepenue BeIMYUH yIiIoB A https://educont.ru/
BepTukanbHble U CMEXHbBIE YITIBI. 4 uenenss | bubnuoreka [IOK
11 [TapaienpHbIE ¥ IEPIIEHUKYIISIPHBIC https://educont.ru/
IIPSIMbIE
BepTukanbHble U CMEXHBIE YIUIBL. 4 menensa | bubnuoreka LIOK
12 [TapamienpHbIE ¥ IEPIIEHUKYIISIPHBIC https://educont.ru/
IIPSIMbIE
BepTukanbHble U CMEXHBIE YIUIBL. Suenens | bubnumoreka [IOK
13 [TapamienpHbIE U IEPIIEHAUKYIISIPHBIE https://educont.ru/
psIMbIe
BepTukanbHble U CMEXHBIE YTIIBI. Suenens | bubnumoreka [IOK
14 [TapamienpHbIE ¥ IEPIIEHUKYIISIPHBIC https://educont.ru/
IIPSIMbIE
BepTukanbHble U CMEXHBIE YIIBI. Swuenens | bubnuoreka [IOK
15 [TapaienpHbIE U IEPIIEHAUKYIISIPHBIE https://educont.ru/
psIMbIe
6 Henens | bubamoreka I{OK
16 buccexrpuca yria https://educont.ru/
6 Henens | bubmmoreka [{OK
17 buccekrpuca yria

https://educont.ru/




6 Henens | bubamoreka IOK

18 buccexrpuca yrina https://educont.ru/

19 Jlomanas. Buabl momansix. nnna 7wenens | bubmuorexa LIOK

TOMaHO# https://educont.ru/

20 Jlomanas. Bunsl nomansix. /[nuna 7 bubmnorexa LIOK

. HeJest :

TOMAHO https://educont.ru/

Mmuoroyronsauku. [Iepumerp bubnuoreka [IOK

21 MHOIOyrojpHuKa. [IoHATHE O BBITYKIBIX 7 wenenst | https://educont.ru/
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

MuoroyronsHuku. [lepumerp bubnuoreka [IOK

22 MHOTr'OYyroJbHUKA. [IoHATHE O BBITYKIIBIX 8 Hezmenst | https://educont.ru/
Y HEBBIITYKJIBIX MHOTOYT OJIBHUKAX

MHuoroyronsauku. [lepumerp bu6nuoreka [LIOK

23 MHOT'OYToJbHHKA. [IoHATHE O BBITYKIIBIX 8 Henmenst | https://educont.ru/
Y HEBBIITYKJIBIX MHOTOYTOJIBHUKaX

MHuoroyronsauku. [lepumerp bu6nuoreka [LIOK

24 MHOI'OYTOJIbHUKA. [I0HATHE O BBITYKIIBIX 8 Hexenst | https://educont.ru/
Y HEBBINYKJIBIX MHOTOYT OJIbHUKAX

MHuoroyronsauku. [lepumerp bu6mumoreka LIOK

25 MHOT'OyTroJbHHKa. [IoHsATHE O BBITYKIIBIX 9 menenst | https://educont.ru/
1 HEBBIITYKJIBIX MHOTOYTOJIbBHUKaX

26 HNHCcTpyMEHTHI 111 U3MEPEHNHN U 9 mefens | bubmuorexa [JOK

ITOCTPOEHUM https://educont.ru/

7 HNHCcTpyMEHTSBI AU U3MEPEHUN U 9 nepens | bubnuorexa LIOK

MIOCTPOEHUI

https://educont.ru/




KonTponbnas pabota no reme "Hauana 10 nenenss | bubnmoreka LIOK
73 reomerpud. IIpocreiimme https://educont.ru/

reoMeTpuyeckre GUrypbl U X CBOMCTBA.

N3mepenune reomerpudeckux Guryp"”

Menuana, 6HCCEKTPICA M BHICOTA bu6nmorexa LIOK
2 TpPEyroJbHUKA 10 menens | hitps://educont.ru/
Menuana, OUCCEKTpHCa M BHICOTA bu6mmorexa LIOK
30 TPEYToJIbLHUKA 10 Henens | hitps://educont.ru/
bubmuoreka [IOK
31 PaBeHCcTBO TpeyronbHUKOB 11 Henens | hitps://educont.ru/
3 IlepBslii ¥ BTOPOM IPU3HAKU PABEHCTBA 1" bubmmoreka [IOK
TPEYTOILHUKOB HEACIA | https://educont.ru/
[IepBolii 1 BTOPOI NPU3HAKK PABEHCTBA bubimoreka [IOK
33 TPEYrOJILHUKOB 11 menens | hitps://educont.ru/
IlepBslii ¥ BTOPOM NPU3HAKU PABEHCTBA bubmmoreka IIOK
34 TPEYTONLHUKOB 12 menens | https://educont.ru/
[TepBsIii 1 BTOPOI MPU3HAKK PABEHCTBA 12 menens | bubmuorexa [IOK
35 TPEyroJIbHUKOB https://educont.ru/
6 [lepBblIit ¥ BTOpOI MpU3HAKU PABEHCTBA 12 nenenst | bubnmorexa IIOK
3 TPEYroJIbHUKOB https://educont.ru/
PaBHOOEIpEHHBIE TPEYTOILHUKH U UX 13 nenens | bubnumorexa [IOK
37 https://educont.ru/

CBOMCTBA




PaBHOGEIPEHHBIE TPEYTOILHUKH U UX 13 nenens | bubanorexa LIOK
38 CBONCTBa https://educont.ru/
PaBHOGEIPEHHBIE TPEYTOILHUKH M UX 13 nenens | bubmorexa [HOK
3 CBOMCTBA https://educont.ru/
0 [pu3sHak paBHOOGEPEHHOTO 14 menens | bubnmoreka LIOK
TPeyroJbHUKA https://educont.ru/
41 [Tpu3sHaK paBHOOGEAPEHHOTO 14 nepens | bubauorexa IIOK
TPEYroJbHUKA https://educont.ru/
42 TpeTuii npu3HaK paBeHCTBA 14 nenena | bubmuorexa LIOK
TPEYroJIbHUKOB https://educont.ru/
03 TpeTuii npu3HaK paBeHCTBA 15 nenens | bubauorexa ITOK
TPEyroJIbHUKOB https://educont.ru/
Tpetuii npu3Hak paBeHCTBa bubmorexa [IOK
4 TPEYrOJbHUKOB 15 memens | hitps://educont.ru/
Durypsl ¢ 0ceBOi CUMMETpPUEN. bubnuoreka [IOK
45 [IpuMepsl cHMMETPHH B OKPYKarOLIEM 15 nepens | https://educont.ru/
MHpe
Ourypsl ¢ 0ceBoil CUMMETPUEH. bubnnoreka [HOK
46 [IpuMepsl CUMMETPHUH B OKPYXKaIOLIEM 16 nepens | https://educont.ru/
MHpe
KoHTtposnbHas paboTa 1o TeMe bu6moreka [IOK
4 16 meens | hitps://educont.ru/

"TpeyroabHuku"




Bu6mmoreka [JOK

48 [TapannensHOCTb NPSAMBIX 16 Henens https://educont.ru/
CBoiiCTBa U IPU3HAKH TTapaJLICIbHBIX bubmorexa [IOK
e HPSIMBIX 17 venens | https://educont.ru/
CBoMiCTBA ¥ IPU3HAKH [TAPAIUIENbHBIX bubimoreka LIOK
50 OPAMBIX 17 menens | hitps://educont.ru/
CBoiicTBa U IPU3HAKH NAPAIUICTBHBIX bubmorexa LIOK
ol OPAMBIX 17 menens | hitps://educont.ru/
CBoiicTBa U MPU3HAKH APAIUICTIBHBIX bubmmoreka IIOK
52 OPAMBIX 18 menens | hitps://educont.ru/
53 CaoiicTBa 1 IPU3HAKU NapajIeIbHBIX 18 bubmmorexa LIOK
HeJels :

TPSMBIX A https://educont.ru/
CBolicTBa 1 IPU3HAKH MapaJUIEIbHBIX bubnmorexa [IOK
>4 HPSIMBIX 18 mezens | https://educont.ru/
bu6mmoteka [IOK
55 CyMMa yriioB TpeyrojabHUKa 19 Henemst | hitps://educont.ru/
Bbu6nmuoreka [JOK
56 CymMma yrioB TpeyrojibHuKa 19 Henens | hitps://educont.ru/
bu6mmoreka [IOK

57 Bueminue yribsl TpeyrojibHUKa 19 nenensa

https://educont.ru/




Bu6mmoreka [JOK

58 BHemnue yrisl TpeyrojabHUKa 20 Hemenst | hitps://educont.ru/
CymMa BHYTPEHHHUX YIJIOB bubmmoreka LIOK
59 MHOT'OYTrOJIbHHUKA U CYMMa BHEIIIHUX 20 mepens | https://educont.ru/
YTJIOB BBIITYKJIOIO MHOTOYTI'OJIbHUKA
CymMMma BHYTPEHHUX YTJIOB bubmuorexa [JOK
60 MHOT'OYTOJIbHUKA U CYMMa BHEIIIHUX 20 "enens | https://educont.ru/
YTJI0B BBIITYKJIOI'O MHOTOYTI'OJIbHUKA
CymMma BHYTpPEHHHX YIJIOB bubnuoreka LIOK
61 MHOT'OYT'OJIbHUKA U CYMMa BHEIIIHUX 20 "enens | https://educont.ru/
YTJI0B BBITYKJIOTO MHOTOYTIOJIbHUKA
KontponbHas paboTa mo teme bubnuoreka [IOK
62 "[lapamnensHocTb. CymMMa yIiioB 21 "enens | https://educont.ru/
MHOTOYTOJIbHUKA"
63 IIpu3Haky paBeHCTBA IPSIMOYTOJIBHBIX o1 bubanorexa LIOK
Hesems :
TPEYTOBHHKOB https://educont.ru/
64 [Ipu3Haky paBeHCTBA MPSIMOYTOJIBHBIX 71 bubmnorexa OK
Heznemnst :
TPEYTONBHUKOB https://educont.ru/
Bbu6nuoreka [IOK
65 IlepnieniMKyIIAp U HAKIIOHHAS 22 Henens | https://educont.ru/
CBOMCTBO MEMAHBI MPSIMOYTOJIBHOTO bubnuoteka [JOK
66 TPEYroJbHUKA, IPOBEAEHHOM K 22 "enens | https://educont.ru/
TUIIOTEHY3€e
CBOMCTBO MeIMaHbI MPSAMOYTOIBLHOTO bubnmuoteka [JOK
67 TpeyroJibHUKa, TPOBEAEHHOM K 22 uwepnens | https://educont.ru/

TUIIOTEHY3€E




IIpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM

Bu6mmoreka [JOK

08 B 30 rpagycoB 23 Hezens | hitps://educont.ru/
[IpsiMOYTONBHBIN TPEYTOJIBHUK C YTIIOM bu6muorexa LIOK
69 B 30 rpagycos 23 Hezens | https://educont.ru/
0 COOTHOLLIEHHS] MEXK/LY CTOPOHAMH U 5 bubimoreka LIOK
7 yIJIaM# TPEYroJIbHUKA 3 HeNeM | hitps://educont.ru/
COOTHOIICHHS] MEX Ty CTOPOHAMH 1 bubmorexa [LIOK
n yIJIaMi TPEYroJIbHUKA 24 menens | https://educont.ru/
7 HepaBeHCTBO TpeyroibHHKA. ” bubnuorexa IIOK
. Henes :
HepaBeHCTBO 0 JUIMHE JIOMaHOI A https://educont.ru/
HepaseHcTBO MeX 1y TEPIIEHAUKYIISIPOM bubnuoreka [IOK
73 U HaKJIOHHOU. PaccTosiHUE OT TOYKH 10 24 wenens | https://educont.ru/
psAMOM
Kontponbnas pabora no remam bubnuotexa [JOK
74 "[IpsiMmOyronbHBIE TPEYTOJIBHUKNA", 25 Hepens | https://educont.ru/
"I'eomeTpuueckue HepaBeHCTBA"
OKpy>XHOCTb, XOP/BI ¥ JUAMETPHI, UX bubimmoreka [IOK
> CBOMCTBa 25 Henens | hitps://educont.ru/
OKpy>XHOCTb, XOPABI U AUAMETPBI, UX bubmorexa [[OK
76 cBoOiicTBa 25 Henens | hitps://educont.ru/
B3anmHoe pacnonoxeHue OKpyKHOCTH bubnmuoteka [JOK
71 u npsimoii. KacarenbHas u cekymias K 26 menens | https://educont.ru/

OKPYKHOCTHU




B3anMHOe pacrosoxeHue OKpyKHOCTH

Bu6mmoreka [JOK

78 u npsamoil. KacarenbHas u cexymas K 26 uenens | https://educont.ru/
OKPYKHOCTH
B3anmHoe pacronoxeHue OKpyKHOCTH bubnmoreka [JOK
79 u npsaMon. KacarenpHas u cexymas K 26 nenens | https://educont.ru/
OKPYKHOCTH
bubmuorexa [JOK
80 OKpy>XHOCTb, BIMCAaHHAS B yIOJ 27 Hemens | hitps://educont.ru/
bubmuorexa [JOK
81 OKpy>KHOCTb, BIIUCAHHAsI B YTOJI 27 Hepmens | hitps://educont.ru/
[loHsiTHE O rEOMETPUUECKOM MECTE bubnuoreka [IOK
82 To4eK. [IpuMepsl reoMeTpUYECKUX MECT 27 menens | https://educont.ru/
TOYEK Ha MJIOCKOCTU
ITonsATHE O rEOMETPUUECKOM MECTE bu6nuoreka LIOK
83 To4eK. [IpuMepsl reoMeTpUYECKUX MECT 28 Hepens | https://educont.ru/
TOYEK Ha MJIOCKOCTH
24 OnucanHasi OKpPYKHOCTb TPEYTOJIbHHKA, )% bubmuorexa LIOK
. Hesemns :
e& LeHTp https://educont.ru/
o5 OnucaHHas OKPYKHOCTb TPEYTOJIbHHUKA, -8 brbmiorexa LIOK
. Henens :
eé IieHTp https://educont.ru/
26 MeTo reoMeTpUYecKUX MECT TOUEK ITPU 29 bubinorexa LIOK
Hesemns :
PELIEHNH T€OMETPUYECKUX 3a/1a4 A https://educont.ru/
MeTo1 TeOMETPHYECKHX MECT TOUEK MPH brbmiorexa LIOK
87 29 mezens | hitps://educont.ru/

PEIICHUU IT'€COMCTPUYCCKHUX 3a1a4




MeTOI[ TCOMECTPHUICCKUX MECT TOYCK IIpH

Bu6mmoreka [JOK

88 29 Henens .

pEIlIeHNY T€OMETPUYECKUX 3a/1a4 hitps://educont.ru/
29 MeTo reoMeTprUYecKUX MECT TOUEK MPH 30 bubanorexa [IOK

Heems :

pElIeHNU T€OMETPUYECKUX 3a/1au hitps://educont.ru/

O060CcHOBaHMS MTPOCTEHIIIUX TOCTPOCHUH, bubmuoreka [JOK

3Tanbl 33/1a4M Ha OCTPOEHUS, PEIIICHUE https://educont.ru/
90 30 Hemens

3aJ1a4 Ha IOCTPOEHUE LIUPKYJIEM U

JIMHEUKOMN

O060CcHOBaHMS IPOCTEHIIINX TIOCTPOCHUH, bubnuotexa [JOK

JTamnbl 33]]a44 HA TIOCTPOEHUS, pEIICHHE https://educont.ru/
91 30 nenens

3aJ1a4 Ha IOCTPOCHUE IIUPKYJIEM U

JIMHEUKOMN

Kontponbnas paboTa mo teme bubnuoteka [IOK

"Okpyx)HOCTb. [ eOMeTpuyeckue mecta https://educont.ru/
92 Py p 31 "Hemens

To4ek. ITocTpoenus ¢ momoipsro

LUPKYJIS U JIMHEUKHN"

[ToBTOpenue u obod1eHue. Pemenne bubnnorexa [HOK
93 3a71a4, WUTKOCTPUPYIOLLUX CBA3U MEXKIY 31 menmens | https://educont.ru/

pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6o0meHue. Pemenue bubnnoreka [HOK
94 3a7a4, WUTKOCTPUPYIOIINX CBA3U MEKIY 31 memens | https://educont.ru/

pa3TMYHBIMU TEMaMHU Kypca

[ToBTOpenue u 0606meHue. Pemenue bubnmnoreka [IOK
95 3a/1a4, WUTFOCTPUPYIOLTUX CBSI3U MEXKTY 32 menens | https://educont.ru/

Pa3JIMIHBIMU TCMAMH KypcCa




[ToBTrOopenue u o6o6menue. Pemenne

Bu6mmoreka [JOK

96 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEXKY 1 32 wepens | https://educont.ru/
pa3TUYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue bubmmoreka LIOK

97 3a7a4, WUTKOCTPUPYIOLIUX CBA3U MEKIY 1 33 memens | https://educont.ru/
pa3ITMYHBIMU TEMaMHU Kypca

[ToBTOpenue u 06061eHKE. Pemenue bu6mmoreka [IOK

98 3a/1a4, UJUTFOCTPUPYIOLIUX CBA3U MEKIY 1 33 wepens | https://educont.ru/
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue bu6nmoreka [IOK

99 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEXKTY 1 33 mepens | https://educont.ru/
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o61IeHKHE. Pemenue bu6nmoreka [IOK

100 3a/1a4, UJUTFOCTPUPYIOLIUX CBA3U MEXKIY 1 34 menens | https://educont.ru/
Pa3IMYHBIMU TEMaMHU Kypca

bu6mmorteka [IOK

101 HroroBas koHTponbHAs paboTa 1 34 Henens | hitps://educont.ru/

IToBTOopenue u o6o0mmenue. Pemenue bu6nuoreka [LIOK

102 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEXKIY 1 34 menens | https://educont.ru/
pa3IMYHBIME TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME




8 KVIACC

KosuuecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nu@pposbIe
Tema ypoka Kontpoasueie | IIpakTnueckue
n/n Bcero u3ydyeHHs1 | oOpa3oBaTejbHbIE
padoThbI padoTsbI
pecypchl

! I[Tapamienorpamm, ero IpU3HAKK U | X bubmorexa IOK
. HeJeIs] :

CBOICTBA https://educont.ru/

) [MapaiienorpaMm, €ro MpU3HAKU U 1 . bu6morexa IOK
o HeJeIs] :

CBOICTBA https://educont.ru/

3 I[Tapamienorpamm, ero IpU3HAKK U . | e bubmorexa IOK
. HeJeIs :

CBOICTBA https://educont.ru/

4 ITapasenorpamm, €ro NpU3HAKU 1 . ) bu6muoreka IIOK
. HeIeTIsI :

CBOMCTBA https://educont.ru/

5 [Mapamienorpamm, ero MpU3HAKHU U | 5 bubmmorexa IIOK
. HeJIeNs :

CBOWCTBA https://educont.ru/

6 [TpsiMoyTrobHUK, pOMO, KBapaT, UX : 5 bubnuorexa IIOK
o HeJIeIs] :

MPU3HAKHK U CBOMCTBA https://educont.ru/

7 [IpsAMOYTONBHUK, pOMO, KBAIPaT, UX . ; bubmoreka LIOK
. HeIeTIsT :

NPU3HAKHK U CBOMCTBA https://educont.ru/

[IpsMoyTonbHHK, pOMO, KBaJpaT, UX bubmnorexa LIOK

8 1 3 Hemens | https://educont.ru/

IIPpU3HAKH U CBOMCTBa




[IpssmoyronbHUK, pOMO, KBajpar, UxX

Bu6mmoreka [JOK

9 3 Henens :
HpHU3HAKYU ¥ CBONCTBA A https://educont.ru/
Bu6mmoreka [JOK
10 CpenHsist TMHUS TPEYroJIbHUKA 4 Henens | https://educont.ru/
4 wepens | buonmoreka [IOK
11 CpenHsist TMHUS TPEYroJIbHUKA https://educont.ru/
1 Tpaneuus. PaBHoGeapeHHas Tpanenys, 4 menens | bubmuorexa LIOK
eé CBOMCTBA M IPH3HAKH https://educont.ru/
3 Tpaneuus. PaBHoGeipenHas Tpanenus, SwHezens | bubmuorexa LIOK
eé CBOMCTBA ¥ IPU3HAKH https://educont.ru/
Suenenss | bubmmorexa [JOK
14 [IpssMoyronbHas Tpanenus https://educont.ru/
S uenens | bubamoreka [JOK
15 Cpenusist TMHUS Tpaneuun https://educont.ru/
6 menenst | bubmmorexa [{JOK
16 Teopema Paineca https://educont.ru/
6 Henens | bubamoreka I{OK
17 Teopema ®arneca https://educont.ru/
6 venens | bubmmoreka [{OK

18 Teopema 0 MPOMOPIIMOHAIBHBIX OTPE3KaX

https://educont.ru/




7 wenens | bubamoreka IOK
19 TeopeMa o MponoOpLUUOHANIBHBIX OTPE3KAX https://educont.ru/
Bu6mmoreka [JOK
20 LlenTp mMacc TpeyrojbHUKa THEICIS | https://educont.ru/
bu6mmoreka [IOK
21 LlenTpanbHO-CUMMETPUYHBIE PUTYPBI THEHCIS | https://educont.ru/
KonTtponsHas paboTa 110 Teme bubmioreka [IOK
22 "UeThIpEXyroabHUKN " 8 nenens | https://educont.ru/
[Togo6ue TPeyronbHUKOB, KOG QUIHEHT Bubnmorexa LHOK
23 OKOGHs 8 HEMCNS | https://educont.ru/
[Togo6ue TpeyroNbHUKOB, KOO QUIIMEHT bubsmorexa LIOK
24 o106us 8 Helenmd | hitps://educont.ru/
bu6nmmoreka [IOK
25 [Ipu3Haku no100Ms TPEYyroJIbHUKOB 9 Hemens | nttps://educont.ru/
9 menenst | bubamorexa [JOK
26 ITpu3Haku nogo0Hs TPEYTOIbHUKOB https://educont.ru/
9 menens | bubamoreka I{OK
27 [Ipu3naku no100us TPEyroJbHUKOB https://educont.ru/
10 memens | bubmuoreka [IOK

28 [Tpu3Haku nog00Hs TPEYrOIbHUKOB

https://educont.ru/




Bu6mmoreka [JOK

29 ITpu3Haku nogo0Hs TPEYroIbHUKOB 10 Hemens | hitps://educont.ru/
Bu6mmoreka [JOK

30 [Tpu3naky nogo6Us TPEYroNbHUKOB 10 Henemst | hitps://educont.ru/
[IpuMenenue nogo0Ks IIPH PEIEHUH . bubnuoreka [IOK

31 [PAaKTHYECKUX 3a0a4 HEZCIIA | https://educont.ru/
[IpuMeHeHne 01001 ITPH PEIICHUHT bubimoreka LIOK

32 MPaKTHYECKHX 3a]1a4 1 nenenst | https://educont.ru/
3 [TpumeHeHne Mo100HsI IPH PELICHUH " bubinoreka LIOK
[PAaKTHYECKUX 3a0a4 HECI | https://educont.ru/
[IprMeHeHre 000 IIPU PELICHHH bubmorexa [IOK

34 MPAKTUYECKHX 3a/1ad 12 menens | https://educont.ru/
35 [Tpumenenue mogo00us pU pelIeHUH 12 nenena | bubmuorexa LIOK
MPaKTHYECKHX 33124 https://educont.ru/
[IpuMenenne NoKo0Hs IIPH PEICHUH 12 enenss | bubmoreka LIOK

36 MPAaKTUYECKHX 3a/1a9 https://educont.ru/
37 BBenenue nonsarus npeodpa3oBaHus 13 nenens | bubmmoreka [HOK
1101001s ¥ TTIOZOOHBIX (GUryp https://educont.ru/

38 KoHTpomnbHas paboTa 1o TeMe 13 nenens | bubnmorexa [IOK

"ITomoOue"

https://educont.ru/




39 Honstue mionaau. CBoicTBa mIomaeit 13 nenens BH6H'H°TeKa LOK

reOMEeTPUUYECKUX QPUTYp https://educont.ru/
40 TToustue momanu. CeoiicTBa IIomanaei 14 nenens BH6H'H0TeKa HOK

r€OMETPUYECKHX (PUTYD https://educont.ru/
A1 Honstue miomaau. CBoicTBa mIomaeit 14 nenens BH6H.HOTCK3 HOK

reOMETPHHECKHX BHTYp https://educont.ru/

[Ipocreiitme GOpMyIBI TS TUIOIIAN 14 nenens | bubnmoreka LHOK
42 TpEeyroJibHUKA, MapajuiesiorpaMma, pomoa https://educont.ru/

U Tpaneuuu

[Ipocreiimme hopMyIbl A MIOMAAN 15 Henens | bubaunoreka LIOK
43 TpeyrojbHHUKa, apajuiesorpaMma, pomoa https://educont.ru/

U Tpamneuuu

[Ipocreiimme hopMyInbl AJs TIOMIAAN bubnmoreka [IOK
44 TpeyroJibHUKa, NapajjenorpaMmma, pomoa 15 nenens | https://educont.ru/

U Tparneuun

[Ipocreiimme hopMyInbl AJs TIOMAAN bubnmnoreka [IOK
45 TpeyrojbHHUKa, apajuiesorpaMma, pomoa 15 nepens | https://educont.ru/

U Tpaneuuu

[Ipocreiimme hopMyIbl A7 TIOMAAN bubnmnoreka [IOK
46 TpeyroJibHUKa, NapajjenorpaMmma, pomoa 16 nepens | https://educont.ru/

U Tparneuuu

[Ipocreiimme hopMyIbl A7 TIOMAAN bubnmnoreka [IOK
47 TpeyroJibHUKa, NapajenorpaMmma, pomoa 16 nepens | https://educont.ru/

U Tpaneuuu




[Ipocreiimme hopMyIIbI s TUIOMIAAN

Bu6mmoreka [JOK

48 TpEeyroJbHUKA, apajuiesiorpaMma, pomoa 16 nenens | https://educont.ru/
U Tpanenuu

[Tpocreiimme GOpMyIbI IS TUIOIIAN bubmmoreka LIOK

49 TpEeyroJbHUKa, apajuiesorpaMma, pomoa 17 nenens | https://educont.ru/
U Tpareuuu

[Ipocreiimme hopMyIbl A MIOMAAN bu6mmoreka [IOK

50 TpeyrojbHUKa, apajuienorpaMmma, pomoa 17 nenens | https://educont.ru/
U Tpareuuu

bubmuorexa [JOK

51 [Tnomanu nomoOHBIX GUTyp 17 Hepenst | wttps://educont.ru/

bu6mmoteka [IOK

52 [Tnomany nogo6HBIX GuUryp 18 Henens | wttps://educont.ru/

bu6nmmoreka [IOK

53 [Tnomanu nogo6HBIX GuUryp 18 Hemenst | witps://educont.ru/

KonTponbHas pabota o teme bubmuorexa LIOK

54 "Momans" 18 memens | hitps://educont.ru/

bu6mmoreka [IOK

55 Teopema ITudaropa 19 venens | witps://educont.ru/

56 [Tpumenenue Teopemsl [Tudaropa mpu 19 Hexe brbmiorexa LIOK

HeJeIs :

peIIeHUN MTPAKTUYECKUX 33719 A https://educont.ru/

[Ipumenenue teopemsl [Tudaropa npu Brbmiorexa [IOK

57 19 menens | hitps://educont.ru/

PCHICHUHN MPAKTUYCCKUX 3aa4




[Tpumenenue teopemsl [Tudaropa npu

Bu6mmoreka [JOK

58 20 nepens :
pEeLIeHUU TPAKTUYECKUX 3314 A https://educont.ru/
59 [Tpumenenue Teopemsl [Tudaropa npu 20 Bubnnorexa LIOK
Heems :
pELIEHNN IPAKTUYECKUX 3a1a4 8 https://educont.ru/
60 [Tpumenenue teopemsl [Tudaropa npu 20 brbmiorexa LIOK
Hezemns :
pEeLIeHUU TPAKTUYECKUX 33124 A https://educont.ru/
61 [TponopLUHOHAIbHBIE OTPE3KH B 0 brbmorexa LIOK
HeZels :
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE A https://educont.ru/
& [IponopuroHanbHbIE OTPE3KU B o1 brbmorexa [IOK
Hesems :
MPSIMOYTOJIBHOM TPEYTOJIbHUKE A https://educont.ru/
63 [IponoprroHanbHbIE OTPE3KH B o1 brbmiorexa LIOK
Hesems :
MPSIMOYTOJIBHOM TPEYTOJIbHUKE A https://educont.ru/
[IponopuroHanbHbIE OTPE3KH B bubmuorexa LIOK
64 21 Hepmen | https://educont.ru/
OpsIMOYTOJIbHOM TPEYTOJIbHUKE : :
[IponoprroHanbHbIE OTPE3KU B brbmiorexa LIOK
65 22 Henens | nttps://educont.ru/
MPSIMOYTOJIBHOM TPEYTOJIbHUKE : :
[IponopuroHanbHbIE OTPE3KH B bubinorexa LOK
66 22 menens | https://educont.ru/
MPSIMOYTOJIBHOM TPEYTOJIbHUKE ' '
Cunyc, KOCHHYC, TAHT€HC U KOTAHT€HC bubnmuoteka [JOK
67 OCTpOTO yTia NpsIMOYTOJIBHOTO 22 uwepnens | https://educont.ru/
poro yria npAamMoyr

TPEYroJbHUKA




CuHyc, KOCUHYC, TAHT'€HC 1 KOTaHT'€HC

Bu6mmoreka [JOK

68 OCTpOTO yTiia NPsIMOYTOJILHOTO 23 mepens | https://educont.ru/
TPEyroJibHUKa

Cunyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC bubnmoreka [JOK

69 OCTpOTO yTiia IpsIMOYTOJILHOTO 23 mepens | https://educont.ru/
TPEyroJibHUKa

Tpuronomerpudeckue GpyHKIMHI YIIOB B Brbmmorexa LIOK

70 30°, 45° u 60° 23 Henens | hitps://educont.ru/

Tpuronomerpudeckue GyHKIHMH yIIIOB B Brbmmorexa LIOK

71 30°, 45° 1 60° 24 menens | hitps://educont.ru/

- KonTponsHas paboTa 1o Teme "Teopema 24 Henens bubsmorexa LIOK

[Mudaropa u Havana TpUroHOMETpHHU" A https://educont.ru/

bu6nmoreka [IOK

73 BrucanHnbie 1 IEHTpAJIBHBIE YTIIBI 24 Henens | hitps://educont.ru/

bu6mmoteka [IOK

74 BrucanHbie U IEHTpAJIBHBIE YIIIBI 25 HeNeNs | htps://educont.ru/

bu6mmoreka [IOK

75 Bnucannbie 1 IEHTpAJIBHBIE YTIIBI 25 Hemens | hitps://educont.ru/

bu6mmoreka [IOK

76 BnucanHbie U IEHTPAJIBHBIE YIIIBI 25 HeNeNs | htps://educont.ru/

Bbu6nmuoreka [JOK

77 VYron Mexay KacaTeabHON U XOpJI0i 26 Henens https://educont.ru/




Bu6mmoreka [JOK

78 VYron Mexay KacaTeabHON U XOpJ0i 26 Henens | hitps://educont.ru/
Bu6mmoreka [JOK

79 VYTIibl MEXAY XOPJaMU U CEKYIIIUMU 26 Henens | pitps://educont.ru/
bu6mmoreka [IOK

80 VTrasl MEKAY XOpAAMU U CEKYLMMU 27 Henens | htips://educont.ru/
g1 BrnimcanHble u onrcaHHbIe bubmmorexa IOK
YETHIPEX YT OIBHUKH 27 menens | https://educont.ru/

20 Brucanubie 1 onMcaHHbIe 5 bubmnorexa LIOK
YETBIPEXYTONBHUKH 7 Henens | https://educont.ru/

%3 CBOICTBA 1 IPU3HAKK BIIMCAHHOTO bubanoreka IOK
YeTBIPEX YT OJIbHUKA 28 menens | hitps://educont.ru/

34 CaolicTBa 1 IPU3HAKH BIMCAHHOTO o3 bu6muorexa LIOK
YETHIPEXYTONIbHUKA HERCIA | https://educont.ru/

85 CBOICTBA 1 IPU3HAKK BIIMCAHHOTO bubanoreka IOK
YETHIPEXYTOILHUKA 28 Hestens | hitps://educont.ru/

36 CaolicTBa 1 IPU3HAKH BIMCAHHOTO 5 bu6muorexa LIOK
4eTHIPEXYrOIbHHKA 9 Henens | https://educont.ru/

B3auMHOE pPacronoKeHue AByX bubnuorexa LIOK

87 29 Henens | hitps://educont.ru/

OKPY>KHOCTEH




B3auMHOe pacnosioxkeHue JByxX

Bu6mmoreka [JOK

88 = 29 Henens .

OKpyKHOCTEH https://educont.ru/

Bu6mmoreka [JOK
89 Kacanue okpyxHOCTEN 30 Hexmens | hitps://educont.ru/
bu6mmoreka [IOK
90 Kacanue okpyxHOCTEN 30 Hemens | hitps://educont.ru/
91 OO6mue kacarenbHbIE K ABYM 30 brbmorexa LIOK
Hesems :

OKPYIKHOCTSIM A https://educont.ru/

KonTponbnas pabota o reme "Y1l u bubnuoreka [IOK
92 YEThIPEXYTOJIbHUKH, CBSI3aHHBIE C 31 "enens | https://educont.ru/

OKPY>KHOCTBIO"

[ToBTOpenue u obod1eHue. Peenne bubnuoreka [IOK
93 3a/1a4, WUTFOCTPUPYIOLIUX CBSI3U MEXKTY 31 menens | https://educont.ru/

Pa3IMYHBIMH TEMaMHU Kypca

[ToBTOpenue u obod1eHue. Pemenne bubnuoreka [IOK
94 3a7a4, WUTKOCTPUPYIOLLIUX CBA3U MEXKIY 31 Henens | https://educont.ru/

pa3IMYHBIMHU TEMaMH Kypca

[ToBTOpenue u oboOIeHne. Pemenne bubnmnoreka [JOK
95 3a71a4, WUTIOCTPUPYIOLLINX CBA3U MEXIY 32 Henens | https://educont.ru/

pa3TMYHBIMU TEMaMHU Kypca

[ToBTOpenue u 0606meHue. Pemenue bubnmnoreka [IOK
96 3aJ1a4, WLUTFOCTPUPYIOIINX CBS3U MEXKTY 32 menens | https://educont.ru/

pa3TMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6oOIeHne. Pemenne bubnmnoreka [IOK
97 3a71a4, WUTKOCTPUPYIOLIUX CBA3U MEXKIY 33 Henens | https://educont.ru/

pa3IMYHBIMU TEMaMU Kypca




[ToBTropenue u o6o6meHue. Permenne

Bu6mmoreka [JOK

98 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEXKY 1 33 mepens | https://educont.ru/
pa3IMYHBIMU TEMaMHU Kypca
[ToBTropenue u o6o0mmenue. Pemenue bubmmoreka LIOK
99 3a7a4, WUTKOCTPUPYIOLIUX CBA3U MEKIY 1 33 memens | https://educont.ru/
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061IeHHE. Pemenue bu6mmoreka [IOK
100 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEXY 1 34 genensa | https://educont.ru/
pa3IMYHBIMU TEMaMU Kypca
bubmuorexa [JOK
101 HTorosas KoHTpoJbHasA paboTa 1 34 Henmens | hitps://educont.ru/
[ToBTopenue u o6o0meHue. Pemenne bubnuoreka [IOK
102 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEKTY 1 34 genens | https://educont.ru/
Pa3TMYHBEIME TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOBIIO 102

I[TPOI'PAMME




9 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne Jara nu@pposbIe
Tema ypoka Konrtpoabnbie | IIpakTuuyeckue
n/n Bcero u3ydyeHHs1 | oOpa3oBaTejbHbIE
padoThbI padoTsbI
pecypchl
Cunyc, KOCHHYC, TaHTeHC yri10B oT 0 710 bubnnorexa HOK
1 180° 1 L menenst | https://educont.ru/
OCHOBHOE TPUTOHOMETPUUYECKOE bubanorexa LIOK
2 1 I menens | hitps://educont.ru/
TOK/1ECTBO
bu6mmorteka [IOK
3 ®opMyJIbl IPUBEIECHUS 1 1 Hemens | pttps://educont.ru/
bu6nmmoreka [IOK
4 DopMyabl IPUBEACHHS 1 2 HeleNA | pttps://educont.ru/
5 Pewmenue tpeyronsaukoB. Teopema 1 2 Henens Bubmaorexa [IOK
KOCHHYCOB https://educont.ru/
Pemenue Tpeyronsaukos. Teopema bubanorexa LIOK
6 1 2 Henens | hitps://educont.ru/
KOCHHYCOB
bu6mmoreka [IOK
7 Teopema cunycoB 1 3 Henens | wttps://educont.ru/
Bbu6nmuoreka [JOK
8 Teopema cunycos 1 3 Hemenst | wttps://educont.ru/




Pemenne npaktuyeckux 3anad ¢

Bu6mmoreka [JOK

9 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 3 wenens | https://educont.ru/
TEOPEMBI CUHYCOB

Pemrenne npakruyeckux 3amad ¢ bubmmoreka LIOK

10 HCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U 4 menenst | https://educont.ru/
TEOPEMBI CUHYCOB

Pemenne npakTuyeckux 3anad c 4 mepensa | bubnuoreka LIOK

11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U https://educont.ru/
TEOPEMBI CHHYCOB

Pemenne npaktudyeckux 3anad ¢ 4 vepensa | bubnuoreka LIOK

12 HCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U https://educont.ru/
TEOPEMBI CHHYCOB

Tpuronomerpuueckue GopmyIsl 1Jis S uenens | bubnmoreka LIOK

13 IIOIIAAN TPEYrOJIbHUKA, https://educont.ru/
napajuiesIorpaMma

Tpuronomerpuyeckue GopMyIibl Ass S Hegens | bubmuoreka [IOK

14 IIJIOIIAIN TPEYrOJIbHHUKA, https://educont.ru/
napajuiesIorpaMma

Tpuronomerpuyeckue GopMyIibl Ass S Hegens | bubmuoreka [IOK

15 IJIOUIA/IA TPEYTOJIbHUKA, https://educont.ru/
napajiesorpaMma

Tpuronomerpuueckue GopMyIbl 1Jis 6 nenenst | bubnumoreka LIOK

16 IUTIOLIAZN TPEYTOJIbHUKA, https://educont.ru/
napajuiesIorpaMma

6 Henens | bubamoreka I{OK

17 ®opwmyina ['epona https://educont.ru/




6 Henens | bubamoreka IOK

18 ®opmyina ['epona https://educont.ru/

7 wenens | bubamoreka IOK

19 ®opwmyia ['epona https://educont.ru/

20 ®opMyJIa IIOMIA11 BEITYKIOTO T enens bubmmoreka [IOK

YETBIPEXYTOBHUKA a https://educont.ru/

)1 dopmyiia I0IIAH BBITYKIIOTO . bubanoreka IOK
HeJens :

YeTBIPEXYTOIBHUKA A https://educont.ru/

» Kontponbhas padora o reme "Perenue S mene bubnnorexa [IOK
HeJens :

TPEYroJbHUKOB" A https://educont.ru/

3 Xoppl ¥ OJI0OHBIE TPEYTOIBHUKH B 5 bubnuoreka [IOK
HeJenst :

OKPYXXHOCTH Gl https://educont.ru/

bu6nmmoreka [IOK

24 Teopema o nmpousseeHny 0OTPE3KOB XOP/L 8 HENENSA | https://educont.ru/

bu6mmoteka [IOK

25 Teopema o nmpousBeieHHH OTPE3KOB XOP/I 9 Hemens | nttps://educont.ru/

%6 TeopeMBI 0 TIPOM3BEIEHHHI OTPE3KOB 9 menens | bubnmoreka [TOK

CEKYIIUX https://educont.ru/

7 TeopeMbl 0 IPOU3BENEHUN OTPE3KOB 9 menens | bubmmorexa IIOK

CEKYIIUX

https://educont.ru/




10 nepgens | bubimoreka IIOK

28 Teopema o kBagpare KacaTeabHON https://educont.ru/

Bu6mmoreka [JOK

29 Teopema o kBajpaTe KacaTeabHOM 10 Hemenst | phitps://educont.ru/

bu6mmoreka [IOK

30 Teopembr UeBbl 1 Menenas 10 Hemens https://educont.ru/

bu6mmorteka [IOK

31 Teopemsl UeBpl 1 Menenas 11 Henenst | wttps://educont.ru/

bubmuorexa [JOK

32 Teopembl UeBsl 1 MeHenas 11 Henens https://educont.ru/

bu6mmorteka [IOK

33 [lonsiTe 0 roMOTETUH 11 Hemens | https://educont.ru/

y KouTposbHas pabota 1o Teme "Tloo6ue 1 bubanorexa LIOK

Hezems :

TPeyrONbHIKOB" Y https://educont.ru/

YpaBHeHUE NPAMOI Ha TIOCKOCTH. 12 negens | bubmoreka [JOK

35 VYrioBo# k03P HUIUEHT U CBOOOTHBIHN https://educont.ru/
YJIeH, X TEOMETPUUYECKUN CMBICIT

YpaBHeHHE NPSIMOI Ha TIIOCKOCTH. 12 nenenst | bubmoreka [{OK

36 YrnoBoii K03 PUIHEHT U CBOOOTHBIH https://educont.ru/
9JIeH, UX TEOMETPUIECKUN CMBICTT

TapannensHOCTh U MePIeHANKYIAPHOCT 13 nenenst | bubmiorexa LIOK

37 https://educont.ru/

NPSIMBIX (Yepe3 yriioBoi Ko PHUIIUEHT)




13 nepens | bubimoreka [IOK
38 YpaBHEHHE OKPYKHOCTH https://educont.ru/
39 Haxoxnenue nepeceyeHunii OKpy>KHOCTEM 13 nenens | bubanorexa LOK
Y TIPSIMBIX B KOOPIMHATAaX https://educont.ru/
40 Haxoxnenue nepeceyeHunii OKpyKHOCTEMN 14 nenens | bubmuorexa LIOK
U TIPSIMBIX B KOOpJIMHATAaX https://educont.ru/
41 dopMyIa pacCTOSHHUS OT TOUYKH [0 14 nenens | bubmmorexa LIOK
npsvoi https://educont.ru/
[Lnomaae mapannesorpaMma B 14 venens | bubaunoreka LIOK
42 KOOp/AMHATAX, MMOHATHE 00 https://educont.ru/
OPHEHTUPOBAHHON IIOIIATN
[IpumeneHne MeTo1a KOOPAUHAT B 15 nenens | bubnmoreka LHOK
43 MPAaKTHYECKU-OPUEHTUPOBAHHBIX https://educont.ru/
T€OMETPUUYECKUX 3a7auax
" KonTponsHas pabota rmo teme "MeTox B brbmorexa LIOK
HeJens :
KOOpIMHAT" https://educont.ru/
bu6mmoreka [IOK
45 BexTops! Ha muIocKOCTH 15 Hemens | witps://educont.ru/
Ciio)eHne U BBIYUTaHUE BEKTOPOB — bubnmuoteka [JOK
46 MpaBujia TPEYTrOJbHUKA U 16 nepens | https://educont.ru/
napasienorpaMma
CrnoxeHue 1 BBIMUTAHUE BEKTOPOB — bubmmoreka [IOK
47 MpaBuiia TPEYroJibHUKa U 16 Henens | https://educont.ru/

napaJuienorpaMmma




Bu6mmoreka [JOK

48 YMHOkKEHHE BEKTOPA Ha YHUCIIO 16 Hemens | nhitps://educont.ru/
Bu6mmoreka [JOK
49 Koopaunartsl BekTOpa 17 Hepenst | witps://educont.ru/
Cll0’)keHHE U BBIYMTAaHUE BEKTOPOB, bubmuorexa [JOK
50 YMHOEHHE BEKTOPa HAa YUCJIO B 17 nenens | https://educont.ru/
KOOpAMHATax
Cno>keHHe U BBIMUTAaHUE BEKTOPOB, bubnuotexa [JOK
51 YMHOKE€HHE BEKTOpa Ha YUCIIO B 17 nenens | https://educont.ru/
KOOpAMHATaX
5 [IpuMmeHeHHE BEKTOPOB B (U3HKE, IICHTP 18 brbmiorexa LIOK
Hesems :
MACC https://educont.ru/
53 IousTue o 6a3uce (Ha MIOCKOCTH). 18 Brbmorexa [IOK
Hezems :
Pa30eHus BEKTOPOB MO Ga3ucy https://educont.ru/
- TonsTHe 0 6a3uce (Ha MITOCKOCTH). 18 brbmiorexa LIOK
Hezemnst :
PaznoxeHust BEKTOPOB 110 6azucy https://educont.ru/
s I[ousTue o 6a3uce (Ha MIOCKOCTH). 10 Brbmorexa [IOK
Hezens :
Pa30keHus BEKTOPOB 10 6a3ucy https://educont.ru/
CxansapHoe mpou3BeAEHNE BEKTOPOB, bubnmuoteka [JOK
56 F€OMETPUYECKUI CMBICII U BEIPAKEHUE B 19 Henens | https://educont.ru/
JIEKapTOBBIX KOOPJMHATAX
JIMCcTpuOYTUBHOCTH CKASIPHOTO brbmiorexa LIOK
57 19 menens | hitps://educont.ru/

MIPON3BEIECHNUS




CkansipHO€ IPOU3BEACHUE U

Bu6mmoreka [JOK

58 NPOEIHPOBAHHE 20 Henens | https://educont.ru/
IIpuMeHeHne CKaISPHOTO IPOU3BECHHUS Brbmorexa LIOK
59 20 Hezmens | hitps://educont.ru/
BEKTOPOB J1JI HAXOKIEHUS JUTHH U YITIOB ' :
[IpuMeHeHHe CKaISIPHOTO POU3BEICHUS brbmmorexa LIOK
60 20 Hemens | hitps://educont.ru/
BEKTOPOB [/ HAXOKICHUS JUTMH U yIJIOB : :
IIpuMeHeHue CKaIsPHOTO NPOU3BEICHHUS bubmorexa LIOK
6l 20 Henenst | hitps://educont.ru/
BEKTOPOB JIJIl HAXO0K/IEHUS JUTHH U yTJIOB : :
& Pelenye reoMeTpUUECKUX 33/1a4 C o Bubmorexa [IOK
HeJIeNs :
HOMOILBIO CKAIAPHOTO IPOU3BEIEHUS https://educont.ru/
63 PeleHne reoMeTpUYECKHX 33129 C ” brbmorexa LIOK
HeJIeNs :
MOMOIIBIO CKAIIPHOTO NPOU3BEICHHUS https://educont.ru/
bu6nmmoreka [IOK
64 Kontponbnas padota mo teme "BekTopsr" 21 Henmens | witps://educont.ru/
65 I[IpaBuIbLHBIE MHOTOYTOJILHUKH, - bubsmorexa LIOK
HeJIens :
BBIUHCJIEHHE UX DJIEMEHTOB https://educont.ru/
66 I[IpaBuILHBIE MHOTOYTOJIbHUKH, - Brbmorexa LIOK
HeJIens :
BBIUMCIIEHHE UX DIIEMEHTOB https://educont.ru/
I[TpaBuIBLHBIE MHOTOYTOJIEHUKH, bubnmorexa LIOK
67 22 menens | hitps://educont.ru/

BBIYHCIICHHUEC UX JJICMCHTOB




HpaBI/IJ'IBHLIe MHOI'OYIr'OJIbHHUKH,

Bu6mmoreka [JOK

68 23 Henmens :
BBIYHCJICHUE UX 3JIEMECHTOB 8 https://educont.ru/
Bu6mmoreka [JOK
69 Uucno © v 1irMHa OKPYKHOCTH 23 Hezmens | witps://educont.ru/
bu6mmoreka [IOK
70 Hucno m v 1MHa OKPYKHOCTH 23 HenmenA | wttps://educont.ru/
bu6mmorteka [IOK
71 JIvHa Tyru OKPYXHOCTH 24 menens | hitps://educont.ru/
bubmuorexa [JOK
72 JInnHa qyru OKpyKHOCTH 24 menens | https://educont.ru/
bu6mmorteka [IOK
73 PajanHas Mepa yria 24 Henens | https://educont.ru/
bu6nmmoreka [IOK
74 Pannannas mepa yria 25 Henens | https://educont.ru/
75 [Inomane Kpyra 1 €ro 3J€MEHTOB 25 bubmmorexa [OK
HECIIS :
(cexTopa M CerMeHTa) A https://educont.ru/
76 [Tnomaap Kpyra u ero 31eMEHTOB 25 Here bubmorexa [IOK
HeJeIs :
(cexTopa u cerMeHTa) 8 https://educont.ru/
bu6mmoreka [IOK
[lmomaae Kpyra u ero 3JIeMEHTOB
77 [Hanb Kpyr 26 Henens

(cexTopa u cermMeHTa)

https://educont.ru/




Boruncnenue nepuMeTpoB U IUI0Ia el

Bu6mmoreka [JOK

78 26 nenens :
¢buryp, BKIIIOYAIOLIUX JIE€MEHTHI Kpyra A https://educont.ru/
79 Brrunciienue nepumMeTpoB U II0Iaaei 26 Hetes bubanorexa [IOK
¢buryp, BKIIOYAIONIUX JIEMEHTHI Kpyra A hitps://educont.ru/
KonTponbhas no reme "{nuna bubnorexa LIOK
80 " 27 Hepmens | https://educont.ru/
OKPY>KHOCTH U IJIOLIA/b Kpyra ' '
bu6mmorteka [IOK
81 IlenTpanpHas cumMmeTpus 27 Henens | wttps://educont.ru/
bubmuorexa [JOK
82 LlenTpasibHO-CUMMETPHUUHBIE (PUTYPBI 27 Henmens | hitps://educont.ru/
bu6mmorteka [IOK
83 [ToBopoTt 28 Henems | https://educont.ru/
bu6nmmoreka [IOK
84 OceBas cuMMeTpust 28 Hemens | hitps://educont.ru/
Ourypbl, CHAMMETPUYHBIC OTHOCUTEIILHO bubmnorexa OK
8 HEKOTOPOH ocH 28 Hestens | hitps://educont.ru/
Bbu6nmuoreka [JOK
86 [TapannenbHblii IepeHoc 29 Henmens | hitps://educont.ru/
bu6mmoreka [IOK
87 [ToHsiTHE NBUKEHUS U €TO CBOMCTBA 29 uepnens

https://educont.ru/




Bu6mmoreka [JOK

88 PasencTBo Quryp 29 Henens | hitps://educont.ru/
[IposiBeHus: CUMMETpPUU B IPUPO/IE, bubanorexa [IOK
89 30 memens | hitps://educont.ru/
J)KUBOIIMCH, CKYJIBIITYPE, apXUTCKTYpPEC : :
90 Kommno3umuu neuskenuii (mpocreitime 30 bubmoreka [IOK
HeJeIs :
HpUMEpHI) https://educont.ru/
[ToBropenue u o6o0menue. Pemenne bubnuoreka [IOK
91 3a7a4, WUTFOCTPUPYIOILNUX CBA3U MEXIY 30 wenens | https://educont.ru/
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenue bu6mmoreka [IOK
92 3a71a4, WUIKOCTPUPYIOLLIUX CBA3U MEXKIY 31 memens | https://educont.ru/
pa3IMYHBIME TEMaMH Kypca
IToBTopenue u o6o0menue. Pemenue bu6nuoreka [LIOK
93 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEXKTY 31 menens | https://educont.ru/
pa3IMYHBIMU TEMaMH Kypca
IToBTropenue u o6o0mmenue. Pemenue bu6nuoreka [LIOK
94 3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEXKTY 31 menens | https://educont.ru/
Pa3IMYHBEIME TEMaMH Kypca
[ToBTOpenue u 06o6meHue. Pemenue bubnmnoreka [IOK
95 3a/1a4, WUTFOCTPUPYIOLTUX CBSI3U MEXKTY 32 menens | https://educont.ru/
pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u oboOIeHne. Pemenne bubnmnoreka [IOK
96 3a71a4, WUTIOCTPUPYIOLLINUX CBA3U MEXIY 32 Henens | https://educont.ru/

pa3IMYHBIMU TEMaMH Kypca




[ToBTropenue u o6o6meHue. Permenne

Bu6mmoreka [JOK

97 3a7a4, WUTKOCTPUPYIOLIUX CBA3U MEXKIY 1 33 wenens | https://educont.ru/
pa3IMYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue bubmmoreka LIOK

98 3a7a4, WUTKOCTPUPYIOLIUX CBA3U MEKIY 1 33 memens | https://educont.ru/
pa3TMYHBIMU TEMaMHU Kypca

[ToBTOpenue u 06061IeHHE. Pemenue bu6mmoreka [IOK

99 3a/1a4, UJUTFOCTPUPYIOLIUX CBA3U MEXKIY 1 33 wepens | https://educont.ru/
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue bu6nmoreka [IOK

100 3a7a4, WUTKOCTPUPYIOIINX CBA3U MEXKIY 1 34 Henens | https://educont.ru/
pa3IMYHBIMU TEMaMU Kypca

bubmuorexa [JOK

101 HTorosas KOHTpoJIbHAs paboTa 1 34 Henens | https://educont.ru/

[ToBTOpenue u obod1eHue. Pemenne bubnnorexa [HOK

102 3a71a4, WUTKOCTPUPYIOLLIUX CBA3U MEXKIY 1 34 menmens | https://educont.ru/
Pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB ITO 102

[NPOIT'PAMME




Paboyas nporpamma no reometpumn Ha 2023-2024 yyebHbiti roa, ( 68 yacos)

9 KUJIACC
KoanuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM nudpoBbIie
Ne i/ paA Konrpouabsnsie | IIpakruyeckue (icpp )
NMporpaMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
bubnuoreka [JOK
1 Pemenue TpeyroibHUKOB 20 1 https://educont.ru/
bubnuoreka [IOK
2 [TogoOue TpeyrobHUKOB 10 1 https://educont.ru/
bu6mmotexka I[IOK
3 Meto1 KOOpIHHAT 7 https://educont.ru/
bu6nmmoreka [IOK
4 BekTopst 12 https://educont.ru/
bu6mmoteka I[IOK
5 JlIHa OKPYKHOCTH U IUIOIIAb Kpyra 10 1 https://educont.ru/
bu6nmorexa [IOK
6 JIBIOKCHUS TITIOCKOCTH 5 https://educont.ru/
7 [ToBTOpenue, o600mIEeHHE, 4 1 Brbmiorexa IIOK
cucTeMaTu3alus 3HaHu! https://educont.ru/
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0




9 KJIACC 2023-2024

Kosun4yecTBo yacoB JIeKTPOHHbIE
Jlara nudpoBbIe
Ne n/m Tema ypoka Konrpoasubie | IIpakrnuyeckue p
Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcbl

CuHyc, KOCUHYC, TaHTeHC yri1oB oT 0 10 Bubimorexa LIOK

1 180° 1 1repena | hitps://educont.ru/
OCHOBHOE TPUTOHOMETPUYECKOE bubnmorexa [OK

2 TOXIECTBO 1 https://educont.ru/
bu6mmoteka I1IOK

3 ®dopMyITbl IPUBEICHUS 1 2 Hepena | https://educont.ru/
Peienue TpeyronsHUKoB. Teopema brbmorexa [IOK

4 KOCHHYCOB 1 https://educont.ru/
Peienue TpeyronsHUKoB. Teopema brbmorexa [IOK

5 KOCHHYCOB 1 3 Heaena | hitps://educont.ru/
bu6nmoteka LIOK

6 Teopema cuHycoB 1 https://educont.ru/
but6mmoreka [JOK

7 Teopema cuHycOB 1 4 Hepena https://educont.ru/




Pemenne npaktuyeckux 3anad ¢

bubnnorexa [JOK

8 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U https://educont.ru/
TEOPEMBI CHHYCOB

Pemienue npakTuyeckux 3aaay ¢ bu6mmoreka [IOK

9 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 5Hepena | https://educont.ru/
TEOPEMBI CHHYCOB

Pemenne nmpakTrudeckux 3aaad ¢ bu6nmmoreka [IOK

10 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U https://educont.ru/
TEOPEMBI CHHYCOB

Pemenne npaktuyeckux 3anad ¢ bu6mmoteka [LIOK

11 HCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U 6 Hepena | https://educont.ru/
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue GopMyJibl s bu6mmoteka [LIOK

12 IUIOIIAZN TPEYTOJIbHUKA, https://educont.ru/
napajuiesorpaMma

Tpuronomerpuueckue GopMyIibl Ass bubanorexa [IOK

13 IUIOLIAAN TPEYTOJIbHUKA, 7 Hepens https://educont.ru/
napasuiesorpaMma

Tpuronomerpuueckue GopmMyIsl 1Jis bubmuoreka [LIOK

14 IIOIIAAU TPEYrOJIbHUKA, https://educont.ru/
napajuiesiorpamma

Tpuronomerpuueckue GopMyIbl 1Jis bubmuotexa [LIOK

15 IUTOLIAZN TPEYTOJIbHUKA, 8 Hepensa https://educont.ru/
napajuiesiorpamma

bu6nmnoteka LIOK

16 ®opmymna 'epona https://educont.ru/




bubnnorexa [JOK

17 ®opmyna ['epona 9 Hepena | hitps://educont.ru/
18 ®dopmyria IO U BHITYKIIOTO bubnmorexa [IOK
YeTHIPEXYTONBHUKA https://educont.ru/
19 ®opMyJ1a IIOMIAIU BEITYKIOTO 0 bu6mmoreka LIOK
Heaens )
YETBIPEXYTObHUKA A https://educont.ru/
20 Kontponbnas padora o reme "Perienue bubimnorexa [IOK
TPEYTOJIbHUKOB" https://educont.ru/
11 Xoppl ¥ IOJI00HBIE TPEYTOJIbHUKY B " bu6mmoteka [LIOK
Heaens )

OKPY>KHOCTH A https://educont.ru/
bu6nunoreka [IOK
22 Teopema 0 Mpon3BEIEHUN OTPE3KOB XOPT https://educont.ru/
bu6nmmoteka [IOK
23 Teopema o npou3BeAeHUH OTPE3KOB XOPJI 12 HeAens | hitps://educont.ru/
24 Teopembl 0 TPOU3BEACHUH OTPE3KOB bubmmorexa IIOK
CEKYILNX https://educont.ru/
bu6nmoteka LIOK
25 Teopema o kBagpaTe KacaTeabHOM 13 Hepena | hitps://educont.ru/
but6mmoreka [JOK

26 Teopemsl UeBbl 1 Menenas

https://educont.ru/




bubnnorexa [JOK

27 Teopemel UeBbl 1 Menenas 14 Hepenst | hitps://educont.ru/
bubnnorexa [JOK
28 ITonaTue o romoreTHn https://educont.ru/
’9 KonTtponbHas pabota o teme "Tlogobue 15 Bubmmorexa LHIOK
Hepens .
TpeyroNbHAKOB" https://educont.ru/
VYpaBHeHHE NPSMOM Ha IVIOCKOCTH. bubnnoreka [IOK
30 VYrnoBoii K03 PUIeHT 1 CBOOOIHBII https://educont.ru/
YJIeH, UX TEOMETPUUYECKUIN CMBICIT
a1 IlapaniensHOCTh U IEPHEH UKy ISPHOCT 16 wene brbmorexa [IOK
. Heaens .
MPSAMBIX (Yepe3 yriaoBoi Kodh ULIUEHT) https://educont.ru/
bu6mmoteka I1IOK
32 YpaBHEHHE OKPYHKHOCTH https://educont.ru/
3 HaxoxeHue nepecedyeHni OKpy>KHOCTEH 17 wenens bubuorexa HOK
U MIPSIMBIX B KOOpAMHATaX https://educont.ru/
” dopMyIa paccTOSHUS OT TOYKH 10 brbmiorexa [IOK
npsvoi https://educont.ru/
[Imomaae mapannenorpamMma B bubnmnoreka [IOK
35 KOOpJUHATaxX, OHATHE 00 18 Hepena | https://educont.ru/
OPUEHTUPOBAHHOM TLTOIIATN
[Ipumenenne MeTo1a KOOpIUHAT B bubnmnoreka [IOK
36 MPaKTUYECKU-OPUEHTUPOBAHHBIX https://educont.ru/

TrCOMCTPHUYCCKUX 3a/ladax




bubnnorexa [JOK

37 BekTopel Ha MJIOCKOCTH 19 Hepena | https://educont.ru/
CnoxxeHue U BBIYUTaHUE BEKTOPOB — bubmmoreka [IOK
38 [paBUJIa TPEYroJIbHUKA U https://educont.ru/
napajuiesiorpamma
bubnnorexa [JOK
39 YMHOXEHNE BEKTOpa Ha YUCIIO 20 Hepena | https://educont.ru/
bubnuorexa [JOK
40 Koopaunnatsl Bekropa https://educont.ru/
JI0’KEHHE U BBIYMTAaHUE BEKTOPOB, nonroTexa
C p bu6 OK
41 YMHOXE€HHME BEKTOpA Ha YUCIIO B 21 Hepena | https://educont.ru/
KOOpAUHATaxX
” TTonsTHe 0 6a3uce (Ha IOCKOCTH). brbmorexa LIOK
PaznoxeHus BEeKTOPOB 1o 0a3ucy https://educont.ru/
CkansipHO€ IpOU3BEAECHUE BEKTOPOB, bubnnorexa [IOK
43 F€OMETPUYECKHM CMBICII U BBIPAXKCHUE B 22Hepena | https://educont.ru/
JEKapTOBBIX KOOpAMHATAX
JIMcTpuOyTUBHOCTD CKAISIPHOTO brbmiorexa LIOK
4 [IPOU3BENCHUS https://educont.ru/
CKaJpHOE PON3BE/ICHIE N brbmotexa LIOK
45 MpOCIHPOBAHTIE 23 Hepena | nttps://educont.ru/
46 [IpuMeHeHne CKaIsIpHOTO MMPOU3BENCHUS brbmiorexa LIOK

BCKTOPOB JIS1 HAXOXKICHUA AJIMH U YI'JIOB

https://educont.ru/




[IpumeHeHne cKaasipHOro IPOU3BEICHUS

bubnnorexa [JOK

47 24 HepenA .

BEKTOPOB TSl HAXOKICHHS JUTHH U YIJIOB https://educont.ru/

48 Pemenue reomeTpuyeckux 3aaay ¢ bubmoreka IIOK

IIOMOILIBIO CKAJISIPHOT'O IIPOU3BEICHHUS https://educont.ru/

49 [TpaBHiIbHBIC MHOTOYTOJIBHUKH, )5 bubmmorexa LIOK
Heaensa :

BBIUUCIICHUE UX JICMECHTOB https://educont.ru/

50 I[TpaBuIIbHBIC MHOTOYTOJIBHUKH, bubmuorexa LIOK

BBIYUCIICHUE UX DJIEMEHTOB https://educont.ru/

51 I[TpaBriIbHBIE MHOTOYTOJIBHUKH, 2 bubmmorexa LIOK
Heaens :

BBIYHCIICHUE UX 3JIEMEHTOB https://educont.ru/

bu6nunoreka [IOK

52 Yucno T ¥ JUIMHA OKPYKHOCTH htts://educont.ru/

bu6nmmoteka [IOK

53 JInKMHa Iyrd OKPYKHOCTH 27 Hepena | hitps://educont.ru/

bu6mmotexka I1IOK

54 Panuannas mepa yria https://educont.ru/

- [Tnomane Kpyra u €ro 3JIeMEHTOB " bubmmoreka [IOK
Heaensa :

(cexTopa 1 cerMeHra) https://educont.ru/

56 [nomaas Kpyra v €ro 3JIeMEHTOB bubnnoreka [IOK

(cexTopa u cermMeHTa)

https://educont.ru/




Boruncnenue nepruMeTpoB U III0Iaaei

bubnnorexa [JOK

57 29 Hepena .
¢buryp, BKIIIOUAIOIIUX 3JIE€MEHThI Kpyra a https://educont.ru/
- KonTponbnas o teme "Jlnuna Brbmorexa [IOK
OKPY/KHOCTH M TLIOIA/b Kpyra" https://educont.ru/
59 entpansHas cummetpus. LieHTpanbHO- 30 bubnnorexa LIOK
Hepens .
CUMMETPUYHBIE (PUTYPBI. a hitps://educont.ru/
bubnuoreka [IOK
60 Ocesas cummerpusi. ITosopor. https://educont.ru/
61 OUrypbl, CHUMMETPUYHbIE OTHOCUTEIILHO 31 bubanorexa LIOK
Hepena .
HEKOTOPOIt OCH A https://educont.ru/
[TapamtensHbiit nepenoc. Ilousarue bubnuoreka LIOK
62 JIIBIKEHHUS U €ro CBOICTBA. PaBeHCTBO https://educont.ru/
duryp
IIposiBeHUS CUMMETPUU B IIPUPO/E, bubnuorexa [LIOK
JKMBOIIUCH, CKYIBITYPE, ApXUTEKTYpE. https://educont.ru/
63 Y yp = p vyp 32 Hepena
Komnozunun neuxenuit (mpocreiiime
IIPUMEPBHI)
[ToBTOpenue u 0606meHue. Pemenue bubnmnoreka [IOK
64 3a]1a4, WUTFOCTPUPYIOLUX CBS3H MEXKTY https://educont.ru/
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6o0menue. Pemenue bubmmoreka [IOK
65 3a]1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXKTY 33 Hegena | https://educont.ru/

pa3IMYHBIMHU TEMaMH Kypca




[ToBTropenue u o6o6meHne. Pemenne

bubnnorexa [JOK

66 3a71a4, WUTFOCTPUPYIOLLNUX CBSA3U MEXKIY 1 https://educont.ru/
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6obmeHue. Pemenue bu6mmoreka [IOK

67 3a7a4, WUIKOCTPUPYIOLIUX CBA3U MEXKIY 1 34 Hepena | https://educont.ru/
pa3IMYHBIMU TEMAMU Kypca

bubnuoreka [IOK

68 HToroast KOHTpOJIbHAsA paboTa 1 https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

JI. C. AtpanacsHs, B. ®@. byry3oB u 1p. ['eomerpus 7-9 knaccel.
A. T'. Mepsnsik, B.b. [lononckuii u np. ['eomerpust 7

A.T'. Mepzisik, B.b. [Tonmonckuii u ap. ['eomerpus 8

A.T'. Mepaisk, B.b. [lononckuit u np. I'eomerpus 9
METOANYECKHUE MATEPHUAJIBI IJIS YUUTEJIA

b.T. 3us, B. M. Meitnep, ['eomeTpus. Jlugakruueckue MaTeprarsbl.

O.H. banasu, ['eometpus. 3agaun Ha rOTOBBIX YepTeXKaX. 7-9 Kinaccel
OU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
NHTEPHET

bubmmoreka [{JOK https://educont.ru/
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