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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX Pa3/eNOB IIKOJIbHONW MaTeMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeUNTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pAaCIOJIOKCHHE, OMNHUPAeTCI Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUM Ha YpPOBHE OCHOBHOTO
o01ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKECHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXJieHus «OT TPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dopMynupoBath oOpaTHble yTBEp)KAeHU. Oco00€e 3HaUeHuE T0Ka3aTeabHas JIUHUSL
UMeeT JJIs YIIIyOJIEHHOTO N3YUYEHUsI MaTEMAaTHUKH.

[{enpto M3ydeHus TEOMETPUU SIBIISIETCSA UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMAaTUYECKUX, TaK U IPAKTUUECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  ku3HM.  OOyyarolmuiicss  JODKEH  HAyuYWUThCA  ONPENENAThH
Tr€OMETPUYECKYI0 (DUTYpY, OIMUCHIBATH CJIOBAMH UYEPTEX WM PUCYHOK, HAWUTH
IUIOIIAAb  3E€MEJIbHOIO  Y4acTKa, pPACCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyeMble pa3Mephbl Tapaka i aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T€OMETPHUHU.
[Ipu peleHun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTH
MaTeMaTHUeCKUe MOJENH PEaNbHBIX KU3HEHHBIX CHUTyalluidl, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YueOHOro Kypca yriiyOJa€HHOr0 U3yUeHHsI TeOMETPUU COCTOUT B
TOM, YTO OOYyYaloILUeCs] HE MPOCTO 3HAKOMSTCS C OMPEACTIEHHBIMU MOHATHIMHU, a
YBEpEHHO OBiajeBaloT UMH. CyIIECTBYIOIINE TEMbI IPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aloTcs Ha 0oJiee rITyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEeIMETax, MPexk/e Bcero pusnke U nHhopMaTHKe,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYECKUX
3ajad.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHbIA yueOHBIH
Kypc «l'eoMeTpusi», KOTOpPBIA BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3/eibl
conepkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYetpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Metoa koopauHaty, «Bektopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha u3yudenune yueOHoro kypca «I'eometpusi» orBoautcst 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Heento), B 8 kiacce — 102 vaca (3 gaca B Hefienio), B 9 kiacce
— 102 yaca (3 yaca B HezeNtO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauagna reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuTus reomerpur. HavanbHble NOHSTHA
reomerpun. Touka, mpsimMasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anMmHO€E pacronokeHue TouyeK Ha MpsMou. M3mepeHue MIMHBI OTpE3Ka,
pacCTOSIHUE MEXKIY TOUYKAMMU.

[lonymmockocts W yroi. Buael yrnoB. HM3mMepeHne BenWYMH  YIVIOB.
BeprtukaneHble U cMexXHBIE YIibl. [lapannenbHbie U NEpHEHIUKYIISIPHBIE TTPSIMBIE.
PaccrosiHue oT Touku 10 npsAmMon. buccekrpuca yria.

Jlomanas. Buapl nomanbix. lnuHa smomanou. MHoroyroneHuku. llepumerp
MHOT'OYTOJIbHUKA. [IOHATHE O BBINYKIJIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble MPEACTABICHUS O PaBEHCTBE (QUTYp, HUX PACIOJIOKEHUH,
CUMMETPUH.

[Ipocreimme nocrpoenus. UHCTpYMEHTHI U1l U3MEPEHUH U IIOCTPOCHU M.

TpeyrojbHuku

Buapel TpeyronbHHUKOB: OCTPOYTOJIBHBIE, MPAMOYTOJbHBIE, TYNOYTOJbHBIC,
paBHOOEJIpEHHbIE, pPaBHOCTOpOHHUE. Menuana, OHCCEKTpUca U  BBICOTA
TPEYTOJIbHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpOM IIPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYrOJbHUKH M HX CcBoiWcTBa. [IpusHak
pPaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMHM M yTJIaMH TpeyrosibHuka. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunsbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPUH B OKPYXKAIOLIEM MUPE.

I[HapamienbHbie npsaMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O MOCTynaTe EBKiMaa u o
poisn JIo6a4eBCKOTO B OTKPHITUU HEEBKIMO0BOM reoMeTprn. CBONCTBA U MPU3HAKU
napauielibHblX OpsiMbix. CyMma yIJIOB TpEyroJibHMKa. BHemHue yribl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpssMoyroJibHbIE TPEYrOJbHUKHU

[Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTOJBHUKOB. lleprneHauKkyssp u
HakJoHHas. CBOMCTBO MEAUAHBI NPSIMOYTOJIBHOTO TPEYTOJbHHUKA, TPOBEAEHHON K
rurnotenyse. [IpamMoyroibHbIN TPEYTroJbHUK C YriioM B 30°.

OKpy,KHOCTH



[ToHATHSA OKPYXHOCTM M Kpyra. ODJIEMEHTHl OKPYXKHOCTH M Kpyra: LEHTp,
paguyc, IuaMeTp, X0pJa, UX CBOMCTBA. B3auMHOE pacnosoXeHHe OKpPYKHOCTH U
npsamoil. KacarenbHas u cexyimas K OKpyKHOCTH. OKpy»KHOCTb, BIIMCaHHAs B yTOJL.
[IpocTenmme moCTPOSHUs ¢ TOMOIIBIO IUPKYJIA U JINHEUKH.

I'eomeTpHYecKkue MecTa TOYEK

[IoHsiTHE O rEOMETPUUECKOM MecTe TOYeK. IIpumepsl reoMeTpuYeCKux MECT
TOYEK Ha IUIOCKOCTU. bHCcCcekTpuca yriia U CepeIMHHBIN NEPIEHIUKYISAP K OTPE3KY
KaK TeoMeTpUYecKue Mmecta ToueK. OmnHMcaHHas OKPYXHOCTb TPEYroJbHHKA, €€
LHEeHTp. MeTo reoOMeTpUYECKUX MECT TOUEK ITPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

IHocTpoenus ¢ NOMOIIBLIO HMPKYJIA U JHHEHKHU

Hctopuueckue cpeneHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, 3TaIbl
3a/1a44 Ha [IOCTPOEHUs, pELIECHUE 3a7a4 Ha [IOCTPOECHUE LIMPKYJIEM U JINHENKOMU.

8 KJIACC

YeTbIpéxyroJibHUKH

[lapamnenorpamm, €ro mpu3HaKM U cBoWcTBa. IIpAMOyroiabHUK, pPoOMO,
KBaJpaT, UX Npu3HaKu U cBoicTBa. Tpamenus. PaBHoOenpeHHast Tpameuus, €€
cBOMCTBa U npu3Haku. [IpsmoyronsHas Tpaneuus. CpeIHss JIMHUS TpaneLuu.

Cpennsist AMHUS TpEyrojbHUKA. METOoJ yJBO€HHS MEIHWaHbl TPEYrOJbHUKA.
TeopeMa o0 nepeceyeHUn MeUaH TPEYTroJbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BaprHbOHa 1)1 MPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxooue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpuszHaku mnomoOus
TpPeyrojibHUKOB. IIpuMeHeHHe MOAOOMS MNpU PELICHUU TEeOMETPUYECKUX U
NIPaKTUYECKUX 3a]a4.

IL1omans

[lonsatne o rmmiomaau. CBoMcTBa IUIOMIAACH TEOMETPUUECKUX (UTYD.
[Ipocreiime GopMynbl s MIIOIIAAM TPEYTOJNbHUKA, MMapajuieorpaMma, pomoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢uryp. OTHOLIEHUE IO TPEYTOIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

JIEeMEHTbl TPUTOHOMETPUH

CHHYyC, KOCHHYC, TaHI'€HC W KOTAHIE€HC OCTpPOro yrjia MpsMOYTOJIBHOIO
TpeyroyiibHUKa. Tpuronomerpudeckue ¢yHknuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



BriricaHHbIE ¥ IEHTPaAJIbHBIE YTIIbL, YTOJI MEXKAY KacaTeIIbHOM U XOPHAOM. YTkl
MEXKIy XOpJaMH M CEKylIMMH. BHHcaHHblE W ONUCAaHHBIE OKPYXHOCTHU
TPEYTOJbHUKA M YETBIPEXYroJbHUKU. (CBONCTBA M TMPU3HAKH BIHCAHHOIO
YeThIPEXYTOJIbHUKA. B3anMHOE pacronokeHue IBYyX OKpykHocrer. Kacanwme
oKpykHOCTel. OOI11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic yrioB or 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO. ®opMmynsl  npuBeAcHUs.  PemieHue
TPEYroJIbHUKOB. Teopema KOCHHYCOB 1 Te€OpEMa CUHYCOB. PenieHne npakTH4ecKux
3a1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB. Pelienue 3a1au
F€OMETPHUYECKON ONITHKH.

Tpuronomerpuueckue dbopmynsl Ui TUIOHIAAM  TPEYrOJbHUKA,
napasiesnorpamma, pombOa, tpaneruu. dopmyna ['epona. Dopmyna momaau
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroibHNKOB

Xopbl ¥ TOJ0OHBIE TPEYTOJIBHUKH B OKPY>KHOCTH. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB CEKYIIHUX, TEOPEMA O KBaJpaTe
KacarelbHOU. [I[puMeHeHune npu penmeHnn reOMeTpUIeCcKnX 3a1a4d. Teopembl YUeBbl
u Menenasd. [lonsitue o romoreTumn.

MeToa KOOpAUHAT

VYpaBHeHUe MpSAMON Ha TIJIOCKOCTU. YTJIOBOM KOA(OUIIMEHT U CBOOOIHBIN
YJIE€H, WX TEeOMETPUYECKHM CMbICI. [lapamienbHOCTh U MEPHEHIUKYISPHOCTD
NPSIMBIX (depe3 YyriaoBoi KodDPUIIUEHT).

YpaBHeHHE OKPY)KHOCTU. HaxoxaeHne nepeceueHnid OKpyKHOCTEH U MPSIMBIX
B KoopauHarax. @Dopmyna paccTosHUS OT TOYKM 10 mpamou. Ilmomans
napajiesiorpaMmMa B KOOpJWHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW ILIOIIAJIH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax.

BexTopsl

Bekropel Ha miockocTu. CloXKeHHME W BBIYMTAHHWE BEKTOPOB — IMIpaBUia
TPEYroJIbHUKA U mapajuiesiorpaMma. Y MHOKEHUE BEKTOpa Ha uynciio. KoopauHaThe
BekTOpa. CIIO)KEHME M BBHIYUTAHUE BEKTOPOB, YMHOXXECHHE BEKTOpa Ha YHCJIO B
KoopauHaTax. [[pumeHeHne BeKTOpoB B pU3HKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHHsi BEKTOPOB MO Oas3ucy.
CkansipHoe TPOU3BEICHUE BEKTOPOB, '€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JEKApTOBBIX KoopAuHaTaX. JIUCTpUOYTUBHOCTH CKAJISPHOTO IPOU3BEIICHUS.
CkansipHoe TnpouM3BeleHUE U IpoenupoBaHue. [IpuMeHeHue CKalsIpHOIO



MPOU3BEACHUSI BEKTOPOB I HAXOXKIECHHWS [JJUMH W yriaoB. Pemienue
r€OMETPUYECKUX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO IMPOU3BEIAECHUS.

JIJINHA OKPY/KHOCTH M ILIOIIAAb KPYyra

[IpaBriIbHBIE MHOTOYT'OJIBHUKH. JlJTMHA OKpYKHOCTH. [ ' pagycHas u paauaHHas
Mepa yria, BBIUMCICHHE JUIMH Ayr OKpyXkHocTe. [lmomane kpyra, cekropa,
cermeHTa. Mctopuueckue cBefieHrs 00 U3MEPEHUH ITTUHBI OKPY>KHOCTH U TUTOLIAIH
Kpyra.

JIBHsKEeHMSI TIIIOCKOCTH

LentpansHas cummerpusi. LlenTpanbHO-cummeTpuynbie (urypsl. [ToBopoT.
OceBag cummetpusa. PUrypbpl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOH OCH.
[TapajutennbHBIN TIEPEHOC.

[lonsitue nBwxeHuss W ero cpoiictBa. PaeHcTBO ¢uryp. Ilpossienus
CUMMETPUM B NPUPOJE, >KUBOIMCH, CKYJBINType, apxurekrype. Kommoznmmmn
NBUKEHUH (mpocteimme npuMepsl). [[puyMeHeHne B reoMeTpUYecKX 3a/1a4ax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MaTeMaTHUKE
XapaKkTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMpPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOILEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO dTHUECKUX TIPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM IS YCTENMIHON MpodeccruoHaTIbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNUX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYKIECHUM, YMEHHUIO BHUIETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTelH HAYYHOI' O MIO3HAHMSA

OpUEHTAlE B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJIbI U
oOliecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HaykH Kak cQepbl YelloBeuUeCKOi
JEATEIIbBHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JUISl Pa3BUTHS IUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH HCCJIE0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnmueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOJIyYHs:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETrO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qunueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HAaBbIKA pe(IeKCUH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJHEICTBHUI I OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM IJI00aTbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pELICHUS;

8) ajanTanuM K M3MEHAMUMCS YCJIOBHAM COLMATBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHCIIE
YMEHHME YUUThCA y IOPYTHX JIOJAEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHU, (HOPMYJIHPOBATh UJAEH,
MOHSATHS, TUIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM UYHKCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JAEPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBbI 0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMH M YHUBEPCATLHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBare/ibHBbIC YHHBEPCAJIbHbIC y4eOHbIe 1eiCTBUA
ba3oBble Jornyeckue aefcTBus:

BBIBJIITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPHU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpeJEIeHNs MIOHATUN, YCTAHABIMBATh CYHIECTBEHHbIN NMPU3HAK KiaccU(UKaIUH,
OCHOBaHUS /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;



BOCIIpUHUMATh,  (opMynupoBaTh U MOPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONCHUSAX M YTBEP)KICHUSX, MpEAJaraTb KPUTEPUH JJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPXKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMaTHYECKHX
(bakTOB, BBHICTpaMBAaTh APTYMEHTALIUIO, MPHUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HauOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAaHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOPEUYUE,  MpoOIIEeMY,
CaMOCTOATENIbHO YCTaHAaBIIMBaTh HMCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE IO CAaMOCTOSTEJIBHO COCTABICHHOMY IUJIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOOM;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUSA, OKCIIEpUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OLICHMI;

MPOTHO3UPOBATh BO3MOXXKHOE Pa3BUTHE IIPOILIECCa, A TaKKE BbIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMAIMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peUIeHHs 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOWpaTh (opMy mpenctaBieHuss UWHOOpPMAIMKM W WLIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, JuarpaMMaMu, HHOM rpauKoil 1 uX KOMOUHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM HIH
c(hOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:



BOCIPUHUMATh U (POPMYIHPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWs 110 XOAYy pELIEHUs 3aj]aud,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3YNIbTAT;

B X0/ie 00CYXXJIEHUS 33/71aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOUM TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALCJICHHbIE Ha IOUCK
pEILICHHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
auanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IO3UILIMNA, B KOPPEKTHOH (opme
dbopMyTMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IPEACTABIATh PE3YJIbTAaThl PEHICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
IPE3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MOHUMATh M MCIOJb30BATh MPEUMYILECTBA KOMAaHIHOW U WHAMBUAYaJIbHOM
paboThl MpU pElIEHWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOH JEsATEeNbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHI,
pacnpenensaTb BUAbl palboT, JHOroBapuBaThCs, 00CYXKJaTh MPOLECC U Pe3ysbTar
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICHCTBHS C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KA4€CTBO PE3yJIbTaTa U
KayeCTBO CBOETO BKJaJla B OOIIUN pe3ysbTaT Mo KPUTEPHUSIM, CHOPMYIINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusamnus:

BBISBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYaIMSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOJAXO0AaX MPUHATHUS pelIeHU (MHIUBUIYyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOMpaATh CHOCOO pEIICHUS ¢ YYETOM HMEIOMIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BapPUAHTHI
peuieHuit ¢ y4éTomM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHnsl MaTeMaTHIeCKOM 3a/1aur, CAMOMOTUBAIIMU U pedIICKCUH;

MPEABUJICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aja4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa AESATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS W HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPOKATh DMOIMH TIPU HM3YYCHHH MaTEMaTHYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh YMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOIUe MPeIMETHbIC
pe3yJIbTATHI:

Pacrio3HaBaTh W3y4€HHBIE TE€OMETPUYECKHE (DUIYpbl, ONPENEIsATh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb TIEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YEPTEKHU 110 YCIOBUIO 3a7a4u. VI3MepsaTh IMHENHbBIE U YTIIOBbIE BEIUYUHEL. Pemarh
3a/1a44 HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY U OLEHKY JIMHEWHBIX U YIJOBBIX BEIUYUH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhk pasMepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTbh YEepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILICHUH 3a]1a4.

[IpoBOANTE JNOTMYECKUE PACCYKIECHUS C MCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHM PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMAHbI, IPOBEAEHHOMN K THIIOTEHY3€ IPSAMOYIOJIBHOIO TPEYTOJIbHUKA,
B PELICHNH I'€OMETPUYECKUX 3a]a4.

Onpenensate napawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PAaBEHCTBA
PaCcCTOSIHAN OT TOYEK OJHOM IPSMOU J0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KileTyatoi Oymare.

[TpoBOIUTH BBIUMCIECHUS U HAXOJUTh YUCIOBbIE U OYKBEHHBIE 3HAUECHHUS YTJIOB
B F€OMETPUYECKUX 33Ja4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpPH MEPECCUYCHUU JBYX
IapajuleNIbHBIX MPAMBIX CEKyller. Pemars npakTrudeckue 3a1adyd Ha HaXO0XKICHUE
YTJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OHMCCEeKTPUCY yIJla U CEpEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK r€OMETPUUYECKHE
MecTta Touek. [lonp30BaThCs MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPIKICHUN U IIPU PELICHUH 3a/1a4.



@opMyJIMpOBATh OMNPEAEICHUS OKPYKHOCTHM M Kpyra, XOpAbl U AWAMETPA
OKPY’>KHOCTH, YBEPEHHO BJIA/IETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IPUMEHATH
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM OINMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaXOAMUTh €€ IEeHTp. JJoKa3bIBaTh U HUCIOJIL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYIOJbHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

Biazers noHATHEM KacaTeNbHOU K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIICHINKYJIIPHOCTA KAacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IIPUMEHATH ITO B PEILIEHUU T'€OMETPUUECKUX 3a1ady.

JlokasplBaTh M IPUMEHATH IPOCTEUIINE TI'E€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJISI U
JIMHENKHU.

K xoHIty 00yuenus B 8 kiacce 00y4aromuiics MOJTyYUT CIASAYIOMIUE MPEIMETHBIC
PE3yNbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMH MPH PELICHUH F€OMETPUUYECKHX 3aaad. Paznumyarh
NPU3HAKU U CBOMCTBA MapajuieorpaMmma, pomOa 1 npsiMOyroJIbHUKA, 10KA3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Branets noHsATHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPAeUU, IPUMEHSTh UX
CBOICTBA MPH PELICHUU TeOMETpUYECKUX 3a11ay. Mcnonb3oBatsk Teopemy Daneca u
TEOpPEMY O TNPOMOPLHMOHATBHBIX OTpe3Kax, NPUMEHATh HX [Jis PpPEeLIeHUs
MPAKTUYECKUX 33/1a4.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIE (DUTYpBI W HCIOJNB30BATh HUX
CBOICTBA MPU PEIICHUHU 3a/1a4.

Bnanets moHATUSMU MOAO0US TPEYroJbHUKOB, Ko3(h@uimeHta moaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYToJIbHUKOB. IMeTh nipecTaBiieHue o
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no00usl TPEYrONbHUKOB TPU PEIICHUHA TeOMETPUYECKuX 3anad. JlokaspiBaTh u
NPUMEHSTH OTHOIIEHUS TPONOPLIMOHAIIBHOCTH B IPSIMOYTOJIBHBIX TPEYTrOJbHUKAX.
[TpumeHnsaTh Mogo0ue B MPaKTUYECKUX 3aadax.

BeiBomuTh W HMCHOJIB30BATH MpoCTedIue (QopMymasl Ui TUIOIIAJH
TPEYTOJIbHHKA, TTapajijieiorpaMma, poMOa U Tparnenuu. Beraucnsate (pa3auaHbpIMA
cnocobaMu) TUIOHIA[b TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJBHBIX (uUryp
(monp3ysch, TIIe HEOOXOAUMO, KaJIbKYJISITOPOM). 3HATh OTHOILIEHHUE IUIOLIAZCH



0I0OHBIX (PUTYyp W MPUMEHATH HPH PEHICHHH 3aaad. [IpUMEHSATh MOJTy4YeHHbIC
YMEHHMSI B PAKTUYCCKUX 3a/1a4ax.

[Tonp3oBathess Teopemoit Iludaropa mms pemieHUsT T'€OMETPUUYCCKUX H
PaKTHYCCKHX 3a/1a4. CTPOUTH MAaTEMAaTHICCKYFO MOJICITb B IPAKTHYCCKHX 3a/1a4ax,
CaMOCTOSITEIILHO JIENaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIHE JITHHEI.

Bnagerp MOHATHEM BIMCAHHOTO M IIEHTPAJIBHOIO yria, yria Mexay
KacaTeJIbHOH M XOP/AOH, OIMMCAHHONH M BIIMCAHHOW OKPY)KHOCTH TPCYTOJbHUKA H
YeTHIPEXYTOJIbHAKA, TPUMEHSTh UX CBOWCTBA IIPH PEIICHUH 3a7ad.

[TprMEHSTh TOJlydYeHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYCCKHE
MOJICJIH JIJIS 3a]1a4 peaIbHOW KU3HU M IMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NIPUMCHCHHEM IIOJO0US W TPUTOHOMETPHM (MOJB3YACh, TA€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
Pe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
MOMOIIBIO Pa3IUYHBIE DJIEMEHTHl MPSAMOYTOJBFHOTO TPEYTOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C TOMOIIBIO KaTbKyIATOPA) ATUHBI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb30BaTbes (popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJIECTBOM Il HAXOXJICHUS COOTHOIICHUHW MEXKAY TPUTOHOMETPHUESCKUMU
BEJIMYMHAMHU.

Jloka3pIBaTh TEOPEMY CHHYCOB M T€OPEMY KOCHHYCOB, NMPUMEHITh UX IS
HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUICHHE TPEYrOJIbHUKOBY),
OpU PEIICHUH TEOMETPUUYECKUX 3aaay. [IpuMeHsATh NOoJyyeHHbIe 3HAHUS MPH
pelIeHnH MPaKTUYECKUX 3a/1a4.

[TpuMeHsSTh TPUTOHOMETPHIO B 33/1a4aX HAa HAXOXKACHUE IO, BHIBOJAUTH
U BJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMyJIaMH JUIsl TUIOMIAIU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATH hopmyny ['epoHa u
dbopMyTy TS TUIOIIAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

HmeTh npeacTaBieHue 0 TOMOTETHH, IPUMEHSTH B TPAKTUYECKUX CUTYAITHSX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOPEMBI O BIHMCAHHBIX YIJIAX, yriaX MeEXIy XOpAamu
(CeKyUIMMM) U yTiie MEXKIy KacaTeabHON U XOPI0H MPHU PEeUICHUH F€OMETPHUUECKUX
3agad. Jloka3pIBaTh W MPUMEHITH TEOPEMBI O MPOU3ZBEACHUU OTPE3KOB XOPI, O
MIPOM3BEICHUU OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM.

Bnagerp moHSATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsiMOM  Ha TUIOCKOCTH. Bragerb MNOHATHSAMM YIJIOBOTO KO3(PQUIMEHTa U
CBOOOJHOTO YJI€HA, MOHUMATh WX TEOMETPHUUECKH CMBICI U CBS3b YIJIOBOTO
ko3 dunreHTa ¢ Bo3pacTaHueM U YObIBAHUEM JTUHEWHOU QYHKIIUU. YMETh peliaTh



METOAOM  KOOpPAMHAT  3a/aud,  CBSI3aHHbIE C  NApPAUIEIbHOCTBIO U
MEPIEHINKYJIAPHOCTBIO TPSAMBIX, MEPECEUYECHUEM MPSMBIX, HAXOXKICHUEM TOYEK
MIEPECEUECHUS.

BeiBomUT M BIAAETh YpPAaBHEHUEM OKPYKHOCTH. lcmosb30BaTe MeTox
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M MNpsMbIX. Brangers
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOHIAJAM MapajuiesiorpaMMa B
KOOpJIMHATaX, MUMETh MOHATHE 00 OpHEHTHpPOBaHHOM miomanu. llogb3oBaThCs
METOJO0M KOOPJMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 IPU PEIIEHUH T€OMETPUYECKUX
U TpakTU4YecKux 3azad. IIpumeHsTr MeToA KOOpAMHAT B  IPAKTUKO-
OPHUEHTUPOBAHHBIX FT€OMETPUYECKHUX 3a7a4ax.

Branerb NOHSATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YKCIJO, BIAJETh IMpPAaBUIAMU TPEYTOJbHHKA U IMapajuieorpaMmma.
Bianerp mpakTHYECKUMH HHTEPIPETALUSAMUA BEKTOPOB. YBEPEHHO ITOJIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HA YUCJIO B KOOPIUHATAX.

Nmets npencraBieHue o 0as3uce (Ha mI0ckocTr). PackiaapiBaTe BEKTOPHI 1O
O0asucy. PackiangpiBath BEKTOpPHl CHJI € TIOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATh TmoNlydeHHbIE 3HAHUS B
MPOCTEUINX (PU3NUYECKUX 3a/1a4ax.

Biagete NOHATHEM CKaJSPHOIO IPOM3BEIEHUS BEKTOPOB, MOHHMATh €ro
r€OMETPUYECKU CMBICI U YBEPEHHO I10JIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAISIPHOTO MPOU3BEACHUS U €0 CBS3b C
npoenupoBaHueM. [IpUMEHSATP  CKalApHOE NPOU3BEICHHE BEKTOPOB IS
HAaxXOXJIECHUS [JWH K YIJOB. Pemarb reomMeTrpudeckue 3aJadyd C IOMOIUBIO
CKAJIAPHOIro npousBencHus. Mcnonb30BaTh CKAIPHOE NPOU3BEAECHUE BEKTOPOB B
anredpanuecknx u (pU3ndecKux 3agavax.

Bnanets MOHATUSIMH NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOAAb Kpyra 1
ero yacrer. [lonumare cmbici uncna . [IpUMEHATh MOJIydYEHHBIE YMEHUS IPU
pellIeHNH TPAaKTHUYECKUX 3aJad. 3HAaTh HCTOPHUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPY>KHOCTH U IUIOMIAAHN KpyTa.

Nmers mnpencraBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JBUXKEHUSX.
Haxonuth ocu, LEHTphl CUMMETpUM (UTyp, LEHTPhl MOBOPOTA, HAXOIUTH
KOMITO3UIIMM TPOCTEHIHMX TpeoOpa3oBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
IIPU PELIEHUU TEOMETPUUECKUX 3a]au.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJENH U1 3a/1a4 PEATBHOM KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS
C TPUMEHEHHEM TMOoA0OUs M TPUTOHOMETpUUYeCKuX GYHKIUN (T0JIB3YSICh, Te
HEOO0XOMMO, KaJIbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOTPAMME

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimmue
reoMeTpUUYeCKre (GUTYPBI U UX CBOMCTBA 28 1 bubmmorexa [OK
P P ' https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpruuecKux BEIMYUH
bu6mmoreka [IOK
2 T 1 1
PEYTOTBHHIH ? https://m.edsoo.ru/78c146¢4
3 [TapamnensHocTs. CyMMa yriioB s | bubnuorexa [JOK
MHOI'OYT'OJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpsiMoyroiasHbBIE TPEYTOJbHUKH 7 bubmorexa HOK
pAMOYT Tpeyr https://m.edsoo.ru/78c146¢c4
bu6mmorexa [IOK
5 r 5 1
COMETprHECiie HepaseHcTsa https://m.edsoo.ru/78c146¢c4
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. [locTpoeHust ¢ MOMOIIBIO ITUPKYJIsS 18 1 bubmorexa HOK
. P HIbTO LHpIY https://m.edsoo.ru/78c146¢4
Y JTUHENKN
. [ToBTOpenue, 00001IEHNE, 10 I bubnuoreka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/78c146c4
OBILIEE KOJIMYECTBO YACOB I10 102 6 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubnmoreka [JOK
! HeTbipexyrobiikn 22 ! https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/aScb98eb
5 VIl 1 4eTBIPEXYTOJIHUKY, CBS3aHHBIE C 20 | bubnnorexka [JOK
OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHoBanue pa3iejaoB U TeM nudposBbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! Peruere TpeyrombHiios 22 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 Ionobue TpeyromyHiKos 12 ! https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 M 10 1
CTOML KOOp/HHAT https://m.edsoo.ru/dddde230
bubnuoreka [IOK
4 B 2 1
CKTOPEI 0 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
1 1
> JLTHa OKPY)KHOCTH H ILIOMAI, Kpyra 6 https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
1
6 JBHDKEHHS [II10CKOCTH 0 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6odIIEHKE, 12 | bu6nunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I10O 102 6 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI

| Hcropust BOBHUKHOBEHUS U | bubmmoreka [JOK
pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHbie moHATHSA

2 reomeTpuu. Touka, npsamas 1 buomorexa LIOK

p. > HPAMAL, https://m.eds00.ru/659c4331
OTPE30K, JIy4
HavanbHbie moHATHSA
3 reomerpuu. Touka, mpsmas 1 bubmmorexa LIOK
pHit. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
[Tonsatue 06 akcuoMe,

4 Teopeme, I0Ka3aTeIbCTRE, | bub6nmorexa LIOK
ONpEAEIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3aumMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. | bubmuoreka [IOK
N3Mepenne mJIMHBI OTpE3Ka, https://m.edsoo.ru/92b776f1
paccTosTHUE MEXTY TOUKaMHU
B3aumMHoe pacnonoxenue

6 TOYEK Ha MPSIMOH. | bubmuorexa [IOK
N3mepenue nimHbI OTpesKa, https://m.edsoo.ru/9¢500788
pPacCTOsTHUE MEXTY TOUKaAaMHU

7 B3auMHoOe pacnonoxeHnue | bu6mmoreka [JOK

TOYEK Ha IIPSIMOM.

https://m.edsoo.ru/7f06e8ce




W3mepenue IMHBI OTPE3Ka,
pacCTOsTHUE MEXITY TOUKaMU

[TonymniockocTs U yroi.

g B i bubnunorexa LIOK
HIBL YTIIOB. VISMCPCHHC https://m.eds00.ru/36862bf3
BEJINYUH yTJIOB
[TonynnockocTs U yroi. BuGmorexa LIOK
? Buner yrios. Msmepenne https://m.edsoo.ru/21ce4ff2
BEJIMYHH YTJIOB
[TonynnockocTs U yrod. BuGmorexa LIOK
10 Buner yrios. Msmepenue https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB
BeprukanbHbie 1 CMEKHBIE BuGmorexa LOK
11 yrie. LapamiensHeie n https://m.edsoo.ru/7399faea
MIEPIICHIUKYIISIPHBIC TIPSIMBIC
BepTukanbHbie U CMEXHBIE BuGmorexa LIOK
12 yriel. HapamenbHbie 1 https://m.edsoo.ru/5¢2c0dff
MePIEeHIUKYIIIPHBIC TIPSIMbIS
BepTukaiapHbIe U CMEKHBIC BuGmorexa [IOK
15 (905
13 yritbi. Hapaienbrpie u https://m.edsoo.ru/4a4bf678
MEePIEeHIUKYIIIPHBIC TIPSIMbIE
BepTukaiapHbIe U CMEKHBIC BuGmiorexa [IOK
15 (905
14 yrnet. HapasuienbHeic u https://m.edsoo.ru/84ee61de
MIEPIICHIUKYJIIPHBIC TIPSIMBIC
BepTukaipHbIe U CMEKHBIC BuGmorexa OK
15 yrbl. Hapannensrpic u https://m.eds00.ru/d04bb9c5
MIEPIICHIUKYJIIPHBIC TIPSIMBIC
bubmuorexa [JOK
16 buccekrpuca yrna

https://m.edsoo.ru/da5e003c




bu6nmmoreka [IOK

17 buccekrpuca yrna
" Tprca yo https://m.eds00.ru/557998af
bubnunoreka LIOK
18 buccekrpuca yrina
" Tprca yo https://m.edsoo.ru/5ea89182
19 JlomaHnas. Bujel JJoMaHbIX. bubnuorexa [IOK
JnvHa nomaHoi https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl ToMaHBIX. bubnuorexa [JOK
JnuHa nomaHoM https://m.edsoo.ru/91fe52bc
MHOroyrojabHUKH.
[TepumeTp MHOTOYTOJIbHUKA.
3 P A bubnunoreka LIOK
21 [loHsiTHE O BBIMYKIIBIX U
https://m.edsoo.ru/Qaab8dfc
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyrojabHUKH.
[TepumeTp MHOTOYTOJIbHUKA.
P P yr bubmmoreka IIOK
22 IToHsATHE O BBIMYKIIBIX U
https://m.edso00.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
23 HoiﬂTHeIZ) BBIII }ZIFLIX u bubmorexa HOK
YK https://m.edsoo.ru/5cc7a352
HEBBITYKJIBIX
MHOTOYTOJbHUKAX
MHOroyrojabHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
P P T bubmuoreka [IOK
24 IToHsATHE O BBIMYKIIBIX U

HEBBITYKIIBIX
MHOT'OYT'OJIbHUKAX

https://m.edsoo.ru/6cac74dc




MHOTroyroiabHUKH.

[IepuMeTp MHOTOYrOJIbHUKA.

bu6nmoreka [IOK

2 I1
> OITHE O BHIYIUIBIX 1 https://m.edsoo.ru/3e269d8
HEBBIMYKJIBIX
MHOT'OYTI'OJIbHUKAX

26 HNucTpymenTs! aiist bubnmnoreka HOK
HU3MEPEHUH U IIOCTPOCHUM https://m.edsoo.ru/333ecb98

7 WHcTpymMeHTsI 11 Bbu6moteka [JOK
HU3MEPEHUI ¥ TOCTPOCHUI https://m.edsoo.ru/26b0a806
KonTponbHas padora no
teme "Havana reomerpun.

)3 [Ipocreiimue Bu6mmotreka [JOK
reoMeTpuyeckre GUrypsl u https://m.edsoo.ru/aalb7981
uX cBolicTBa. M3mepenune
reomeTpuueckux ¢uryp"”

79 Menuana, 6uccekTpuca u bubmuoreka [IOK
BBICOTA TPEYrOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, 6uccekTpuca u bu6nmorexa LIOK
BBICOTA TPEYrOJILHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroibsHUKOB bubmmorexa [OK

peyr https://m.edsoo.ru/8e04a02f

1 IlepBslii 1 BTOpPOI IPU3HAKH bubmuoreka [JOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af
[IepBblit 1 BTOpOM IPU3HAKU bu6muoreka [JOK

33
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a%b

34 [lepBslii 1 BTOpOI IpU3HAKU bubmuorexa [IOK

pPaBEHCTBA TPEYTOJIHLHUKOB

https://m.edsoo.ru/34f8650e




35 [TepBrIii 1 BTOPOI MPU3HAKU bubnmnoreka HOK
paBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/ffe06285
36 [1epBblil 1 BTOpOM IPU3HAKU bubnmoreka [JOK
paBEHCTBA TPEYTOJIHBHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIC
37 TPEYrOJAbHUKHU U UX bubmorexa LOK
p XT https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHoOenpeHHbIC
38 TPEYTOJbHUKH B UX bubmmorexa [TOK
p er https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHoGenpenHbIe
bubmuoreka [{OK
39 TPEYrOJIbHUKH U UX
g https://m.edsoo.ru/1c2cc982
CBOICTBa
40 [Ipu3nak paBHOOEAPEHHOTO bubmmoreka [JOK
TpPEYroJIbHUKA https://m.edsoo.ru/480b3c40
A1 [Ipu3Hak paBHOOEAPEHHOTO bubmuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7
4 Tperuit npu3Hak paBeHCTBa bubmuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/b4229637
43 Tperunii npu3HaK paBeHCTBA bubmmnorexka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuit npu3Hak paBeHCTBa bubmuorexa [IOK
TPEYTOJIBLHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOI
45 cumMmetpuei. [Tpumepst bubnmnorexa [JOK

CUMMETPHUH B OKPYKAIOIIEM
MHpe

https://m.edsoo.ru/83d5ffea




durypsl ¢ 0CeBOU
cumMerpuen. [Ipumepst

bu6nmmoreka [IOK

46 CUMMETPUU B OKPYKaIOLIEM https://m.edsoo.ru/a48cf0cd
MUpe
47 KontposbHas pabota mo bubnmnoreka HOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
48 [TapanneabHOCTh NPSIMBIX bubmmorexa [IOK
https://m.edsoo.ru/a081482d
49 CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
napaJuIeNIbHbIX MPAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IPU3HAKH bubmmoreka [JOK
IapaJuIeJIbHBIX IIPIMBIX https://m.edso00.ru/75899b52
51 CBoiicTBa ¥ NpU3HAKU bubnnorexa [JOK
IapaJuIeJIbHBIX IIPIMBIX https://m.edsoo.ru/e0fde699
5 CaolicTBa ¥ IPU3HAKU bubmmnoreka HOK
MapauIeIbHbBIX IPIMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ PU3HAKH bubnnorexa [JOK
IapaJuIeNIbHBIX IIPIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ NpU3HAKU bubnnorexa [JOK
napajjIeJIbHBIX MPSAMBIX https://m.edso0o.ru/5¢90c339
55 CymMma yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CyMMa yTiioB TpeyroJibHIKa bubmmorexa [IOK
https://m.edsoo.ru/7af6d9e6
57 Baemnue yriel bubmuorexa [IOK
TpEeYroabHUKa https://m.edsoo.ru/bc409f4f
53 Baemnue yriel bu6muoreka [JOK

TpEyroJIbHUKA

https://m.edsoo.ru/371cbel 1




CymMma BHYTpPEHHHX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa

bu6nmmoreka [IOK

> BHEIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/a3dd667f
MHOI'OYTOJIbHUKA
CymMma BHYTPEHHHX YIJIOB

60 MHOTOYTOJILHUKA U CyMMa bubnuorexa [JOK
BHEIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/e638a510
MHOI'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOI'OYI'OJIbHUKA U CyMMa bubnuoreka [IOK
BHEILHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/b75ede0e
MHOI'OYTOJIbHUKA
KontponbHas pabora no

& teme "llapaienbHOCTD. bubmmoreka [JOK
Cymma yriioB https://m.eds0o.ru/40947485
MHOIOYyrojbHHUKa"
[Ipn3Haku paBeHCTBa

63 IIPSIMOYTOJIBHBIX brbmmorexa [TOK

https://m.edsoo.ru/330d63ff

TPEYrOJIbHUKOB
[Ipn3Haku paBeHCTBa

64 MPSIMOYTOJIBHBIX bubmmorera [OK

https://m.edsoo.ru/0e1544dc

TPEYrOJIbHUKOB

65 [lepnenukynsp u bubmuoreka [JOK
HaKJIOHHAs https://m.eds00.ru/957310000000000
CBolicTBO MeMaHbI

66 IIPSIMOYTOJIBHOTO bubmuorexa [IOK

TpEyroJIbHUKA, IPOBEAEHHOU
K TUIIOTEHY3€

https://m.edsoo.ru/b34a450e




CBOIiCTBO MeIHaHbI

67 IIPSIMOYT'OJIBHOTO bubnuoreka [JOK
TPEyroJIbHUKA, IPOBEAEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢e
[IpsimoyronbHbIN
68 TPEYroJILHUK C YIIoM B 30 Bubmaorexa ITOK
pEYT T hitps://m.edso0o.ru/52b57d0f
rpajlycoB
IIpsiMOyTOIBHEIN
69 T IZ: OJZEHI/IK ¢ yriioM B 30 buGnuorexa LIOK
peyr yr https://m.edsoo.ru/acc6d443
rpagycoB
CoOoTHOIICHUS MEXKTY
70 CTOPOHAMU U YIJIaMU Bubmiorexa HOK
P 4 hitps://m.edsoo.ru/95db4 17
TpEeYroJbHUKa
CooTHOIICHUS MEXKTY
71 CTOPOHAMH U yIJIaMH Bubmiorexa IOK
p yr https://m.edsoo.ru/5ea388d0
TpEyroJibHUKA
HepaBeHcTBO TpeyronnLHUKA.
72 HepaBeHCTBo op J'}I,;He Bubmiorexa IIOK
P . a https://m.edsoo.ru/50fa9985
JIOMaHOH
HepaBenctBo Mexay
73 NIEPIIEHIUKYIIIPOM U bubmuoreka [IOK
HakJIOHHOH. PaccTosHue oT https://m.edsoo.ru/7284cbde
TOYKHU 1O NMPSAMOH
KonTponbHas pabota mo
TeMmaM "TIpgaMoyTonbHBIE
P "yr bubmuoreka [{OK
74 TPEYTrOJIbHUKH'",
" https://m.edsoo.ru/85f00be3
I'eomerpuueckue

HEpaBeHCTBA"




75 OKpY>KHOCTb, XOPAbI U bubnmnoreka HOK
JIMaMETPbI, UX CBOKMCTBA https://m.edsoo.ru/588c3a8d

76 OKpY>XHOCTb, XOP/IbI U bubnmoreka [JOK
JMaMETpPbl, UX CBOICTBA https://m.edsoo.ru/02406d49
B3anmuoe pacnonoxenue

77 OKPY>KHOCTH M TIPSIMOM. bubmmoreka [JOK
KacarenpHas u cexkymas https://m.edso0.ru/00d222d9
OKPYKHOCTH
B3anmuoe pacnonoxenue

73 OKPY>KHOCTH U MPSAMOW. bubnnoreka [JOK
KacarenbHas u cexkymas https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmuoe pacnonoxenue

79 OKPY>KHOCTH U MPSAMOW. bubanorexa [JOK
KacarenbHas u cexkymas https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

20 OKpy>XHOCTb, BIMCaHHAas B bubnnorexa [JOK
yromu https://m.edsoo.ru/3767ac35

31 OKpy>XHOCTb, BIMICaHHAs B bubmuoreka [IOK
yroil https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUUECKOM

2 MecTe Touek. [Ipumepnl bu6muoreka [JOK
FeOMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha MJIOCKOCTH
[ToHnsiTHE O TEOMETPUUECKOM

23 MecTe Touek. [Ipumepnl bubmuorexa [IOK

reOMETPHUICCKUX MECT TOUYCK
Ha IMJIOCKOCTH

https://m.edsoo.ru/621adf85




84 OnucaHHasi OKPY>KHOCTb bubnmnoreka HOK
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnncaHHast OKPY>KHOCTb bubnmoreka [JOK
TPEYTrOJbHUKA, €€ LIEHTP https://m.edsoo0.ru/c96254e9
Meroa reomeTpuIeCcKuX
bubnunoreka LIOK
86 MECT TOYEK IPU PELICHUU
https://m.edsoo.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuYeCcKuX
bubmuoreka [{OK
87 MECT TOYEK MpHU PELICHUU
https://m.edsoo.ru/784342d1
T€OMETPUUYECKHX 3a/1a4
MeTtoa reoMeTprudYecKux
bubmuoreka [{OK
88 MECT TOUYEK IIPH PEIICHUU
https://m.edsoo.ru/05853a22
T€OMETPUUYECKHX 3a/1a4
MeToa reoMeTpruIecKux
89 MECT TOYEK MPU PELICHUN bubmmorera OK
Pip https:/m.edso0.ru/6903dff0
F€OMETPUUYECKHX 3a/1a4
O60cHOBaHMS POCTEUIINX
MMOCTPOEHU, ATaIlbl 3aa41
90 Ha MOCTPOEHUs, PEIICHHE bubmmorera OK
POSHIL P https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
O60cHOBaHMS TPOCTEUIITNX
MOCTPOEHU, ATaIlbl 3a7a491
91 Ha IIOCTPOEHUS], PELICHUE bubmorexa [IOK
POSHI, b https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
9 KonTponbhas pabora no bu6muoreka [JOK

teMe "OKpy>KHOCTb.

https://m.edsoo.ru/791dafc6




93

94

95

96

97

['eomerpuueckue Mecra
toyek. IlocTpoenns ¢
MTOMOIIIBIO ITUPKYJIS U
JIMHEHKH"

[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMAMH
Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amauy,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTY Pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy Pa3InIHBIMU TEMaMH

Kypca

bub6nmoreka [IOK
https://m.edsoo.ru/f0e38fa3

bubnuoreka [{OK
https://m.edsoo.ru/38a31139

bu6nmorexa LIOK
https://m.edsoo.ru/7382bcc4

bub6nmorexa LIOK
https://m.edsoo.ru/a4f457ea

bubnunotexa LIOK
https://m.edsoo.ru/07e567¢l




[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,

98 HIUTIOCTPH HUX CBSI3U 1 bubnmorexa LHOK
pHpYyIot https://m.edsoo.ru/8a4b94e4
MEXTY pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amay,
99 HILTIOCTPH X CBSI3U 1 bubnmorexa [IOK
TpHpyiol https://m.edsoo.ru/397d166b
MEXTy pa3InIHBIMU TEMaMH
Kypca
[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,
100 HILTIOCTPH X CBSI3U 1 bubnnorexa [IOK
TpapyIont https://m.edsoo.ru/c60d778a
MEXTy pa3InIHBIMU TEMaMH
Kypca
101 HTorosas KOHTPOJIbHAS | bubmuoreka [IOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
102 WIIOCTPU WX CBS3HU 1 bubnuorexa [IOK
PHPYIOH https://m.eds00.ru/971f7836
MEXY pa3IuYHBIMU TEMaMH
Kypca
OBHIEE KOJIMYECTBO HACOB 102
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8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 M 4 . 1
HOTOYTOIBHIE. HETHPEXYTOTBHIE https://m.edsoo.ru/3c2d08f0
bu6mmoreka [IOK
2 I1 . 1
apailICTIOTpaMM https://m.edsoo.ru/0dbbebfb
3 CaoiicTBa napajuiesnorpaMmma 1 bubmmorexa [IOK
p P ) https://m.edsoo.ru/fb521d1b
4 IIpu3Haku nmapannenorpamMmma 1 bubmmorexa LHOK
p P P ) https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero npu3Haku U 1 bubnuoreka [IOK
CBOICTRBA https://m.edso0o.ru/4823807b
6 [TpsMoyronbHUK ( TPU3HAKHU U 1 bubnnoreka [JOK
CBOICTBA). https://m.edsoo.ru/8abc88a8
bu6mmoreka [IOK
7 Pom0 i 1
OMO ((MpH3HAKH H CBOHCTBA) https://m.edsoo.ru/d6a662c9
bu6mmoreka [IOK
K i . 1
8 BafpaT( MPH3HAKH I CBOHCTE) https://m.eds00.ru/21884952
9 [TpstmoyronbHUK, poMO, KBaapaT, UX ] bubnnoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 Cpennsist TMHUS TPEYroJdbHUKA 1 brbmorexa HOK
pest peyr https://m.edsoo.ru/6e1bcbbb
. Pemenue 3aga4 Ha CpeIHIOO JTUHUIO 1 bubnuotexa [JOK
TPEYrOJIbHUKA. https://m.edsoo.ru/6b23a4c3




bu6mmoreka [IOK

12 T .
patietit https://m.edsoo.ru/d61aa9d2
13 PaBHoOenpenHas Tpanenus, e¢ bubnunorexa [IOK
CBOMCTBA U NIPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpsimoyronbHas Tpaneuus bubmmorexa [TOK
PAMOYE pariett https://m.edsoo.ru/3375¢8£3
15 Cpenssis TUHUS Tpaneun bubmorexa HOK
pel panell https://m.edsoo.ru/7963a7f5
bu6mmoreka [IOK
16 T )
copema foajeca https://m.edsoo.ru/342ea505
bu6mmoreka [IOK
17 3 o
VAt Ha Teopey fhajeea https://m.edsoo.ru/a2402d2b
13 Teopema 0 IpONOPIUOHATIBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Pemenue 3a1au Ha TeopeMy o bubnnoreka [JOK
MPOIOPLUOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [JOK
2
0 Hentp mace Tpeyroibuuia https://m.edsoo.ru/9cbct96¢
)1 LleHTpanbHO-CHUMMETPUYHBIE bubnmnoreka [JOK
burypsi https://m.edsoo0.ru/8578076a
2 KonTponbHas padora no teme bubnnoreka [JOK
"YeTbIpEXYroabHUKH" https://m.edsoo.ru/bed0f9f3
bu6mmorexa [IOK
23 [Tono6 .
OAODHE TPEYTOILHITIOD https://m.edsoo.ru/19400684
bu6mmorexa [IOK
24 K
0obHuHeHT M0105HS https://m.edsoo.ru/21ebb50b
)5 [lepBblit mpu3HaK noa00uUs bubnnorexka [JOK

TPEYroJIbHUKOB

https://m.edsoo.ru/bbf2c3a6




Peienue 3a1ad Ha nepBbIi TPU3HAK

bu6mmoreka [IOK

26
000U TPEYTOJIbHUKOB https://m.edsoo.ru/8db11{f7
7 Bropoii npusnak nogo6us bubnmoreka [JOK
TPEYTOJIBLHUKOB . https://m.edsoo.ru/9ed11d5b
73 Pemenue 3agau Ha BTOPOM IpU3HAK bubnnoreka [HOK
o100UsI TPEYrOJIHHUKOB. https://m.edsoo.ru/152d2193
29 Tperuit npu3HaK Mog00Ms bubnnoreka [JOK
TPEYTOJIBHUKOB. https://m.edsoo.ru/23dc95f1
30 Pewienue 3agau Ha TpeTHil NpU3HAK bubnuorexa [JOK
o100Ust TPEYroJIbHUKOB. https://m.edsoo.ru/8d1d9d16
[Ipumenenue nmogo0Oust Mpu peIIeHUN
31 IPAKTUYECKUX 3a7au(CpeHss TUHUS bubmmorexa LOK
P HATIEPER https://m.edsoo.ru/d97bf297
TPEYroJIbHUKA)
[TpumeneHue moxoous pH pelIeHun
32 h§ paKTHtIeCKI/Ix 3a/1a4(3a, l:lqlf Ha bubmmorexa LHOK
P A a https://m.edsoo.ru/5b21c5aa
CPEIHIOIO JTUHUIO)
[TpumeneHue moo0us Py pelIeHuN
33 1} paKTI/I‘{eCKI/IX 3a/a4(3a, l:;qlf Ha bubmorexa HOK
p & A https://m.edsoo.ru/e0d80738
IIOCTPOEHHUE)
[TpumeneHue mo1oous Py pelIeHuN
34 I paKTI/I‘{eCKI/IX 3aaay(omn pe Ie)J'IeHI/Ie bubmmorexa [OK
P A ped https://m.edsoo.ru/cacel7d8
BBICOTHI IIPEIMETA)
[Tpumenenue moao0us P peleHur
35 MPaKTUYECKHX 3a/1a4(onpeeneHne bubmmorexa [OK
P s P HV https://m.edsoo.ru/8717eeba
paccTosHUS A0 HEAOCTYITHON TOYKH)
[Tpumenenue moao0us P peleHur
P A pap bubmuorexa [JOK
36 MpaKTUYECKUX 3a/1a4(momooue

MIPOU3BOJILHBIX PUTYP)

https://m.edsoo.ru/d9159d9d




BBenenue nouatus npeodpazoBaHus

bu6mmoreka [IOK

37 no100ust ¥ MoTI0O0HEBIX (hUryp https://m.edsoo.ru/aaf7¢944

18 KonTponbhas pabota no teme bubnmoreka [JOK
"ITogobue" https://m.eds00.1u/89¢3236d

bubmuoreka [JOK
39 HowsTie mrowazs. https://m.edsogru/7af5b926

40 CaoiicTBa miomasen bubmuorexa [JOK
reOMEeTPUUECKUX (HUTyp https://m.edsoo.ru/37a176c0

A1 [Tonstue mmomaau. CroiicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPHUYECKUX (DUTYP https://m.edso00.ru/6004265a

4 [Tpocreiimue hopmynbl amns bubnuorexa [JOK
IUIOLAIU TPEYTOJIbHUKA. https://m.edsoo.ru/596al1d0e

43 Pemienue 3a71a4 Ha BEIYMCIICHUE bu6mmoreka [IOK
IUIOIAAA TPEYrOJIbHUKA. https://m.edsoo.ru/f636delf

44 [Ipocreiimme hopmynsl ams bubnuoreka [IOK
IUIOIAA TapajuieaorpaMmma . https://m.edso0.ru/9732274d

45 Pemenue 3aay Ha BEIYUCIICHUE bu6mmoreka [IOK
IUIOLIAIX ITapajuIeIorpaMma. https://m.edsoo.ru/e6458963

46 [Ipocreiimme hopmynsl s bubnnoreka [JOK
TIomaau pomoa . https://m.edsoo.ru/0b18fc61

47 Pemtenue 3ama4 Ha BEIYKCICHHE bubmuorexa [JOK
TJI0MaIu pomoa. https://m.edsoo.ru/eb691e04

43 [Ipocreiimme hopmys s bubnnoreka [JOK
IUIOIAAN TpaIelnu https://m.edsoo.ru/8b93cfba

49 Pemenne 3ana4y Ha BEIYUCIICHUE bu6mmorexa [IOK
[UIOIIAAA TPAELUH. https://m.edsoo.ru/c35f544d

50 Pemenue 3amau Ha BEIUYHUCIIEHHUE bu6mmnoreka [JOK

TIJIOIIA N TPEYTOJbHUKA,

https://m.edsoo.ru/a3f9beld




napasuiesiorpaMma, pomoa u
Tpanenuu

ITnomanu momo0HbBIX

bubmuorexa [JOK

51
buryp(TpeyroJbHUKH) https://m.edsoo.ru/d8638f34
50 [Tmomraau mogoOHbBIX bubmuorexa [JOK
¢uryp(mapamienorpamm u poMo) https://m.edsoo.ru/2383022¢
53 [Tmomaau mogoOHBIX bubmuorexa [JOK
duryp(tpamenus) https://m.edsoo.ru/See2a7d4
54 KonTponbhas pabota no Teme bubnuorexa [JOK
"ITomans" https://m.eds00.ru/05f10573
bu6mmoreka [IOK
55 T IT
copema Iludaropa https://m_edsoo.ru/7631£27
56 Teopema, oOpaTHas Teopeme bubnuorexa [JOK
[Tudaropa . https://m.edsoo.ru/4829510
57 BoiBoa popmyssl ['epona uepes bubnuoreka [IOK
teopemy [ludaropa . https://m.edsoo.ru/a9fbd79b
IIpumenenune teopemsl [Ingaropa
58 I pI/I BLIqHCJIeHHHpaneMeHTE)bB " bubmmoreia LIOK
p https://m.edsoo.ru/396250fc
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
[Ipumenenne Teopemsl [Iudaropa
59 MIpU PELLICHUU 3aJ1ay Ha BbIUUCIIEHUE bubmmoreia LIOK
pUb N g https://m.edsoo.ru/ec94e892
TUIoMIaIel pa3InYHBIX QUTYP.
60 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[PU PELIEHUH MPAKTUUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [IponopunoHanbHbBIE OTPE3KU B bubnuoreka [IOK

IPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/012ee582




[TponopuroHanbHbIE OTPE3KHU B

bu6mmoreka [IOK

62
MPAMOYTOIEHOM https://m.edsoo.ru/al5549ea
TpeyrojabHUKe(3aa4a O BBICOTE)
bu6mmoreka [IOK
63 Cpennee reome ecKoe
PEAHEE TCOMETPHACCKO https://m.edsoo.ru/lecbc886
[TponopuroHanbHbIE OTPE3KHU B
64 MPSMOYTOJIBHOM bubmorera [IOK
p yr https://m.edsoo.ru/c0dc264b
TpeyrojbHuKe(3ajaua o KaTere)
[TponopuroHanbHbIE OTPE3KHU B
65 PSIMOYTOJIBHOM bubnnorexa [JOK
TPEeyrojabHUKe(BBIUUCICHNE https://m.edsoo.ru/861dfd7f
3JIEMEHTOB TPEYTOJIbHUKA)
[TponopuroHanbHbIE OTPE3KHU B
66 PSIMOYTOJIBHOM bubnnorexa [HJOK
TPeyroJbHUKe(J1I0Ka3aTeIbCTBO https://m.edsoo.ru/c024ef14
YTBEPKIACHUIA)
CuHyc, KOCUHYC, TAHTE€HC U
67 KOTaHI'€HC OCTPOTO yria bubmmorexa [OK
POTo yT https://m.edsoo.ru/132bdef6
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
3ajaun Ha BHIYHMCIICHUE CUHYCA,
68 KOCHHYCa OCTPOro yria bubmmorexa LIOK
yea ocTporoe yr https://m.edsoo.ru/f089efb9
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
3ajaun Ha BBIYMCIIEHPE TaHT'€HCa U
69 KOTaHT'€HCa OCTPOTO yriia bubmmorexa LOK
p yr https://m.edsoo.ru/b41c27f9
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuieckue GyHKIUU bubnnoreka [JOK

yriaos B 30° u 60°

https://m.edsoo.ru/f64cb9cb




Tpuronomerpuyeckue GyHKINH

bu6mmoreka [IOK

71
yrioB B 45°. https://m.eds00.ru/6b294349
KoHTponbHas pabota 1o Teme
72 "Teopema [Iudaropa u Havyana bubmmorexa [IOK
p " P https://m.edsoo.ru/a9dblf7a
TPUTOHOMETPHUHU
73 I'panycHast mepa A OKPY>KHOCTHU buGnnorexa LIOK
paiy pa Ayt Py ' https://m.edsoo.ru/ae5£890d
bu6mmoreka [IOK
74
Hentpanbasie yriel https://m.edsoo.ru/d0233fa0
75 Brniucannsie yrisl bubmmorexa [TOK
https://m.edsoo.ru/ccaee9b0
76 BnucanHbie U IEHTPaAIBLHBIE YIIIBI bubnnorexa LIOK
HeHTP yr https://m.edsoo.ru/1d3424f4
77 Yroa Mexny KacatelIbHOU U XOpJIou bubnnorexa LIOK
y P https://m.edsoo.ru/775efa2f
73 Boruncnenue yroiaoB MexIy bubnuoreka [IOK
KacaTeJIbHOM U XOpAOoH https://m.edsoo.ru/09166b3d
79 VTIIBI MEXIY XOPAaMUA U CEKYIIIUMU Bubmorexa ITOK
ALy XOPA ym https://m.edsoo.ru/022e729¢
20 Brruucnenue yrioB Mexay Xxopaamu bubnnoreka [JOK
1 CEKyIIMMU https://m.edsoo.ru/84a32a80
81 BrncanHble 4eTBIPEX YT OJILHUKU Eubmorexa IIOK
pexyT https://m.edsoo.ru/734d8ad9
82 OnucaHHbIE YETBIPEX YTOIBHUKHT Eubmorexa IIOK
pexyr https://m.edsoo.ru/aabclad6
23 CBoiicTBa BIUCAHHOIO bubnmoreka [JOK

4eThIPEXYTrOJbHUKA

https://m.edsoo.ru/fe14a853




84 [Ipu3Haku BIMCAaHHOTO bubnunoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
85 CBolicTBa OMMCAaHHOTO bubmuorexa [JOK
YeThIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 [Ipu3Haku onMcaHHOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
Q7 BzaumHoe pacnionoxeHue 1Byx bubnnoreka [JOK
OKPY’KHOCTEHN https://m.edsoo.ru/420d844¢
28 B3anmMHoe pacnonoxxeHue 1Byx bubnnorexa [JOK
OKpY>KHOCTEH https://m.edsoo.ru/42da86f2
29 Kacanue okpy»HOCTEil BHYTpEHHUM bubnnoreka [JOK
obpazom https://m.edsoo.ru/4cbf4ff9
90 Kacanue okpyx’HOCTE! BHEITHUM bubnuoreka [IOK
obOpazom https://m.edsoo.ru/52dcbe7d
01 OO61mure KacaTenbHbIE K ABYM bubnuotexa [JOK
OKPYXHOCTSAM https://m.edsoo.ru/d2151a62
KonTpoabHas pabora o teme "Vrisl
92 " quEI €x OJl':I)I)HI/IKI/I CBSI3aHHBIE C Bubmmorexa LIOK
PEXyr " ’ https://m.eds00.ru/26055342
OKPYXHOCTBIO
93 [ToBTOpenue n obodIIEeHue. bubnuoreka [IOK
YeTsIpexyroJbHUKU https://m.edsoo.ru/74d89ab9
94 [ToBTOpenue u o6o0IICHNE. bubmoreka [JOK
[Lnomane TpeyroapHUKA. https://m.edsoo.ru/6d05bcd8
95 [ToBTOpeHme u 0600MIIEHNE. bu6mmorexa [IOK
[Tmoniaan 4eThIpeXyroJbHUKOB. https://m.edsoo.ru/51013847
96 [ToBTopenue u 0600meHue. Teopema bubnuorexa [IOK

[Tucaropa.

https://m.edsoo.ru/248181a0




97 [ToBTOpenue u 0600meHue. [Tomooue 1 bubnunoreka [JOK
duryp. https://m.edsoo.ru/dad15fdc
08 [ToBTOpeHue u 06o01IIeHUE. 1 bubnmoreka [JOK
OKpY>KHOCTb. https://m.edsoo.ru/6a69702b
99 [ToBTOpenue u o6o0IICHNE. 1 bubnuoreka [IOK
BrnucanHble U LIEHTPaAIbHBIE YIUIBL. https://m.edsoo.ru/0f5b4b87
100 [ToBTOpEeHME K 00OOIIEHNE. 1 bubnnoreka [JOK
DNEeMEHTBI TPUTOHOMETPUH. https://m.edsoo.ru/7942fc3c
101 HroroBast KoHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/c2695c10
[ToBTOpeHue u 00600MIeHUE. Permenune
102 3a/1a4, WUIIOCTPU UX CBSI3U 1 bubmmorexa [TOK
fad, pHpYIOI https://m.edsoo.ru/b4981045
MEXy pa3TUYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
| CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubmmoreka [IOK
0 o 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnoreka [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 () 1
OPMYJIBI IPHBC/CHHA https://m.edsoo.ru/98813486
bubmuorexa [JOK
4 o 1
OPMYJIBI IPHBC/ICHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnnoreka [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [IOK
7 T 1
eOpeMa CHEYLOR https://m.edso0.ru/320ebf06
bu6mmoreka [IOK
T 1
8 SOpeMa CHEYLOR https://m.edso0.ru/000dd68f
Pemienne npakTuueckux 3agad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmoreia LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3agay ¢
bu6mmorexa [IOK
10 HCITOJIb30BAHUEM TE€OPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6mmoreka [IOK

11
HCHOJIL30BAHMEM TCOPCMBI https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMbI CUHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HUCHOJIL30BAHUEM TEOPEMEI bubmorera [TOK
p htps://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuueckue HOPMYIIbI
13 fl)i[ IUIOMIA, II/I)T e onb(zniay bubmorera [JOK
a ta Tpeyr ’ https://m.eds00.ru/009bf17e
napajuiejorpamma
Tpuronomerpuyeckue GopMyIibl
14 JII)fl IIOMIA, II/I)T e ominlzcay bubmorera [JOK
a Az Ipeyr i https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIibl
15 JII)il IUIOIIA, II/I)T e ominlzcay bubmorexa HOK
a fnamu Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiesorpamma
Tpuronomerpuueckue GhopMyIbl
16 J113$[ IJTOIIIA, I/l:I)T e onb(inlicay bubmorexa [TOK
a tHamu Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
bu6mmoreka [JOK
17 (0)) r
OpMyJia L epoHa https://m.edsoo.ru/ad8e9d59
bu6mmoreka [JOK
1 (6)) r
8 opmyJia L epoHa https://m.edsoo.ru/8fb80467
bubmuorexa [JOK
1 (6)) r
? OpMyJia 1 epoHa https://m.eds00.ru/03b9324¢
20 dopmyna MmIomaad BEITYKIOrO bubnuoreka [IOK
YeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
o1 dopMya IUIOIIAH BBITYKIOTO bubnnorexa [JOK

Y4eThIPEXYTrOJbHUKA

https://m.edsoo.ru/1b3f8284




2 KoHTponbHas pabota 1mo teme bubnunoreka [JOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKH bubnmoreka [JOK
B OKPY>KHOCTH https://m.edsoo.ru/deeSbl1d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnnoreka [HOK
Xopa https://m.edsoo.ru/9a6b9583
75 Teopema o0 MpoOU3BEACHUN OTPE3KOB bubnnoreka [JOK
Xopa https://m.edso0.ru/3280910d
26 Teopemsl 0 IPOU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c¢74ebdb
7 TeopeMsl 0 IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHON bubmorexa HOK
https://m.edsoo.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHenast ngj;;f;;gﬁ};zmdfa
bubnnoreka [JOK
3 Teopener Hener it Menenas https://m.edsogru/a463c1bc
bubnnoreka [JOK
32 Teopewmbi Heabt 1 Menenas https://m.edsocL).Iru/elaS1aa9
bubnmoreka [JOK
33 Howsrue o romoterin https://m.edsogru/ 14e6241d
34 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Tlomo6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEHHE NPSIMOI HA TIJIOCKOCTH. bubmuorexa [JOK

VYrnoBoit k03 UIHEHT U

https://m.edsoo.ru/2dcfad6b




CBOOOIHBIN YJICH, UX
T€OMETPUUYECKUN CMBICIT

VYpaBHeHure NpSIMOil Ha TIJIOCKOCTH.

VYrioBoit koahduiueHT u

bubmuorexa [JOK

36
CBOOOIHEIN YJIeH, HX https://m.edsoo.ru/fadfb1b3
T€OMETPUUYECKHI CMBICTT
[TapamnensHOCTD U
37 [IEPHEHAUKYJIIPHOCTD IPSIMBIX bubmmorexa LHOK
PTCHAMKY AP P hitps://m.eds00.ru/6d686658
(uepes yrioBoit ko3 duirenT)
bu6mmoreka [IOK
38
Y PaBHEHHE OKPYKHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVIKHOCTEN U IIPSAMBIX B bubmmorexa LHOK
Py p https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenne nepeceyenuii
40 OKPVKHOCTEN U IIPSAMBIX B bubmaorexa IJOK
Py P hitps://m.edsoo.ru/5777b234
KOOpJAMHATAX
A1 ®opmyna pacCTOSHUS OT TOUKH J10 bubnuoreka [IOK
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Tnomane mapaxierorpaMmMa B
42 KOO I/IHaTa)? HOH}ITI/IE 00 bubmorexa LHOK
pA S https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM TIJIOMIAIN
[IpumeHneHne MeToa KOOPUHAT B
43 OPaKTHYECKU-OPUEHTUPOBAHHBIX bubmmorexa LIOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPHUECKUX 3a7auax
m KonTponbhas pabota no teme bubmuoreka [IOK

"Metoxa koopauHaT"

https://m.edsoo.ru/b1271082




bu6mmoreka [IOK

45 Beiropst Ha mockocTH https://m.edsoo.ru/bd9a630e
CrioxeHue ¥ BbIUUTAaHUE BEKTOPOB BuGmiorexa LIOK
46 — 1PaBuia TpeyroIbHitia 1 https://m.edsoo.ru/193ca346
napajuiejgorpamma
CliokeHHUE ¥ BBIUMTAHUE BEKTOPOB BuGmiorexa LIOK
()1
47 — TpaBHiIa TPEYTOfbHIKA 1 https://m.edsoo.ru/01d8e6bal
napajuiejgorpamma
bubmuorexa [JOK
48 YMHO)KCHHE BEKTOPA HA YHCIIO https://m.edsoo.ru/e540d478
49 K bubmuorexa [JOK
OOp/HMHATBI BEKTOPA https://m.edso00.ru/2278518f
CIi0’)keHHUE ¥ BBIYMTAHUE BEKTOPOB, BuGmiorexa LIOK
u
>0 YMHOMCHHE BEKTOpA Ha HHCIO B https://m.edsoo.ru/c492667b
KOOpJIMHATaX
CnoxeHue ¥ BbIUNTaHUE BEKTOPOB, BuGmiorexa LIOK
>l YMHOYMCHHE BEKTOpa Ha HHCIO B https://m.edsoo.ru/2560ab87
KOOpJAMHATAX
50 [IpuMeHeHne BEKTOpOB B (PU3HUKE, bubnuoreka [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnnoreka [JOK
Paznoxxenust BeKTOpoB 110 Oa3ucy https://m.edsoo.ru/757b9b30
54 [TonsTHe 0 6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295¢e
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuotexa [JOK
PaznoxxeHust BEKTOPOB 10 6a3uCy https://m.edsoo.ru/e1a50237
56 CxkansipHO€ MPON3BEICHNE bubnmoreka [JOK

BEKTOPOB, TEOMETPUYECKUN CMBICIT

https://m.edsoo.ru/afb9a2a0




H BBIPAXCHUE B JICKAPTOBBIX

KOOpJAMHATAX
57 JucTpruOyTUBHOCTD CKAJIIPHOTO bubnmoreka [JOK
[IPOU3BEACHUS https://m.edsoo.ru/Obcd3387
53 CxkansipHo€ Mpou3BEICHUE U bubnnoreka [HOK
MpOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHue CKaJIIpHOTO
59 IIPOU3BENCHUS BEKTOPOB I bubnnorexa LIOK
P 4 POB & https://m.edsoo.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHue CKaJIIpHOTO
60 MIPOU3BEACHUS BEKTOPOB I bubmmorera [TOK
p e POB 2 https://m.eds00.ru/99791584
HAXOXJICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasipHOro
61 MIPOU3BEACHUS BEKTOPOB I bubmmorera [TOK
POHSBEA POB A hitps://m.edso0.ru/894¢1248
HAaXO0JICHUS JIIMH U YTJIOB
Pemenne reomeTpuueckux 3aaad ¢
62 TTOMOTIIBIO CKAISIPHOTO bubnmorera [TOK
HI p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienne reomerpuueckux 3aaad ¢
63 IMOMOILBIO CKAJISIPHOTO bubnmnorexa [IOK
m p https://m.edsoo.ru/75a5¢e4a7
MIPOU3BEICHUS
64 KonTtponbHas pabora o Teme bubnuoreka [IOK
"BexTops!" https://m.edsoo.ru/55678a9d
65 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUHMCIICHHE UX BJICMCHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/2517463d




67 [IpaBuiibHBIE MHOTOYTOJILHUKH, bubnunoreka [JOK
BBIYHMCJICHHE UX 3JICMCHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYHCJIICHUE UX 3JIECMECHTOB https://m.edsoo.ru/al6£6e98
69 Ywuceiio © 1 JIUHA 0K HOCTH bubmoreia HOK
A Py https://m.edsoo.ru/78b4dc48
70 Yucno m ¥ AJIUHa OK HOCTHU bubmorexa HOK
A Py https://m.edsoo.ru/825e73c7
71 JUIMHa OyTH OKPYKHOCTHU bubmmorexa LHOK
AT py https://m.edsoo.ru/3¢2983f9
bubmuorexa [JOK
72
Homia YT OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubmuorexa [JOK
P
3 a/iMaHHai Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [JOK
74 Pagmannas mepa a
JIMAHHAT Mepa yIT https://m.eds00.ru/e97f0369
75 [Inomaap Kpyra u ero 3JeMeHTOB bubnuoreka [IOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [1nomane Kpyra u €ro 3J€MEHTOB bu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Imomane Kpyra u €ro 3J€MEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 riomazei Guryp, BKIFOYAIOIINX bubmorexa LIOK
Ha M H htps:/m.edsoo.ru/1§673d06
AJIEMEHTHI KpyTa
Briuucnenue nepumMeTpoB u
N bubmuorexa [JOK
79 wiomanen Guryp, BKIFOYAIOIINX

3JIEMEHTHI Kpyra

https://m.edsoo.ru/a4bcd171




20 KonTponbnas o teme "Jyinna bubmuorexa [JOK
OKpPY’KHOCTH M IIoIaab kpyra" https://m.edsoo0.ru/0353e638
81 LenTpasnibHasi cCHMMETpUs bubmorexa HOK
https://m.edsoo.ru/e63ff8f2
2 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypst https://m.edsoo.ru/5dbbfd1f
bubmuorexa [JOK
83 Hosopor https://m.edsogru/a59548ae
bubmuorexa [JOK
84 OceBas cummeTpHA https://m.edsogru/deSf 1903
[ToBTOpEeHME B 000OIIEHNE.
85 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/46bcel128
Kypca
26 Durypsel, CHMMETPUYHBIE bubnnoreka [JOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6mmoreka [IOK
87 Hapanenbibilt neperoc https://m.edsogru/3b681983
88 IloHsgaTHE ABMIKEHHUS U €T0 CBOMCTBA bubmmorera [TOK
https://m.edsoo.ru/4bda89ea
bubmuorexa [JOK
89 Papenctso puryp https://m.edsogru/aba7d464
[IposiBnenusi cumMMeTpuu B
90 IIPUPOJIE, )KUBOIINCH, CKYJIBITYPE, bubmmorexa LIOK
https://m.edsoo.ru/92b823fd
ApPXUTEKTYype
01 Kommo3unuu npuxkeHuit bu6mmorexa [IOK

(mpocTeiiiue npuMepsl)

https://m.edsoo.ru/2a4a2bag




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

22 CBSA3U MEXIY Pa3IUu4YHbIMU TEMaMU https://m.edsoo.ru/efefea93
Kypca
[ToBTOpeHmEe 1 0600IIEHNE.

93 Peienue 3aiad, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/c58e409¢
Kypca
[ToBTOpEeHME B 00O0MIIEHNE.

94 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEeHME B 000OIIEHNE.

95 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/a78455¢5
Kypca
[ToBTOpenue u 060061IEHNE.

96 Pemenue 3aga4, WILITFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpEeHue u 060061IEeHNE.

97 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/6383d98a
Kypca
[ToBTOpeHme u 0600IIEHNE.

08 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnuorexa [JOK

CBSI3U MEXIY pPa3IU4YHBIMUA TEMaMHU
Kypca

https://m.edsoo.ru/89¢5365f




99

100

101

102

[ToBTOpEeHME 1 0000IIEHNE.
Pewenue 3ana4, HILUIIOCTPUPYIOIIUX
CBSI3M MEXKY Pa3IMYHBIMA TEMaMU
Kypca

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenue 3a1a4, MUTFOCTPUPYIOIIHX
CBSI3M MKy PA3IMYHBIMA TEMaMU

Kypca

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHME B 00O0MIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3M MKy PA3IMYHBIMA TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/Odcedafl

bu6mmoreka [IOK
https://m.edsoo.ru/27b735e9

bubmuorexa [JOK
https://m.edsoo.ru/073bcf5d

bubmuorexa [JOK
https://m.edsoo.ru/1852817¢







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
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