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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pAa3/eNiOB IIKOJIbHOW MaTeMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
paccyXJieHus «OT TPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkJeHUs. (Ocoboe 3HaueHHE Jl0Ka3aTellbHas
JVHUSI UMEET AJIs yTIIyOJIEHHOTO U3yYeHUSI MAaTEMAaTUKH.

[lenpro U3y4eHUs] TEOMETPUH SIBIISIETCA MCIOJBb30BaHUE €€ KaK HHCTPYMEHTa
IIPYU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIINXCS
B peanbHOM ku3HHM. OOywaromuics JODKEH  HAyYUTbCS — OMNPEIEisTh
r€OMETPUYECKYI0 (DUTYpY, OIMHUCHIBATH CJIOBAMH YEPTEXK WM PUCYHOK, HAWUTH
IUIOIIAAb  3E€MEJIbHOIO  Y4acTKa, pPACCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyeMble pa3Mephbl Tapaka s aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B W3YYEHUU T€OMETPHUHU.
[Ipu pereHuun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTHh
MaTeMaTHUeCKUe MOJENTH PEaNbHBIX KU3HEHHBIX CHUTyalluii, MPOBOJIUTH
BBIUMCJICHHS] M OIICHUBATH aJICKBATHOCTH MOJYYEHHOTO Pe3yIbTaTa.

Oco6eHHOCTh Yy4eOHOro Kypca YrIyOJaEHHOTO U3yUYEHHUSI TEOMETPUN COCTOUT
B TOM, YTO 00y4aromuecss He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MOHITUAMH, a
YBEpEHHO OBajJieBal0T UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TIOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPeIMETax, MPexkK/e Bcero pusznke U nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYECKUX
3ajad.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercss yriayOJaEHHBIN
yueOHbIl Kypc «I'eoMeTpus», KOTOPbIN BKIIOYAET CIECIYIOIINE OCHOBHbBIE Pa3/Ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHuKn», «OKpPYXHOCTHY,
«UYetpipéxyronbaukuy, «[logoduey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBanus IIOCKOCTHY.

Ha wusydyenue yueOHoro kypca «l'eomerpusi» orBomutcs 306 yacos: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 vaca (3 yaca B Helleno), B
9 knacce — 102 yaca (3 gaca B HeAEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauaja reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuThd reomerpur. HavanbHble NOHSTHA
reomerpun. Touka, mpsimasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacnonokeHue ToYeK Ha NpsMou. M3mepeHue ANMHBI OTpE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[lonymmockocte W yroia. Buael yrnos. HM3mepeHne BenuyuH  yIVIOB.
BeprtukaneHble U cMeXHBIE YIibl. [lapannenbHbie U NMEPHEHIUKYIISIPHBIE TIPSIMBbIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunbel nomanbix. JlnuHa momano. MHoroyroneHuku. llepumerp
MHOTI'OYTOJIbHUKA. [IOHATHE O BBIMTYKIJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TpEACTaBICHUS O pPaBEHCTBE (QUIyp, HUX PaACIOJIOKEHUH,
CUMMETPUH.

[Ipocreimme nocrpoeHus. MHCTpYMEHTHI 711 U3MEPEHUN U IIOCTPOECHUN.

TpeyrojbHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, NPSIMOYTOJBHBIE, TYIOYTOJIbHBIE,
paBHOOENpEHHbIE, pAaBHOCTOpOHHME. Meauana, OuccekTprca H  BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyrombHUKOB. llepBbli M BTOpOM IIPU3HAKUM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKH W WX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXYy CTOPOHAMHM M yTJIaMH TpeyrosibHukKa. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunbie  ¢Gurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHMMETPHH.
[Ipumepsl CUMMETPUHN B OKPYKAOIIEM MUDPE.

I[HapaienbHbie npsaMbie. CymMMa yrijioB MHOIOYIOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEICHUS O mocrynare EBknnaa u
o ponu JloGaueBCKOro B OTKPBHITUM HEEBKIWIOBOW Treomerpuu. CBOMCTBA H
MPU3HAKKA NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojibHUKa. BHEIIHUE yriibl
TpeyrosbHuka. CyMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEUIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpssMoyroJibHbIE TPEYrOJbHUKHU

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyssp u
HakJoHHAas. CBOWMCTBO MeAUAaHbI NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, MPOBEAEHHON K
runotenyse. [IpsMoyroyibHbIN TPEYTOJBHUK C YoM B 30°.

OKpyx)HOCTH



[ToHSATUS OKPYXKHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH W Kpyra: LEHTD,
paauyc, TuaMerp, XopJa, X CBOMCTBA. B3auMHOe pacmnosiokeHue OKpY>KHOCTU U
npssmMor. KacarenbHas u cexkymas K OKpyXHOCTH. OKpy>KHOCTb, BIHCaHHAas B
yroii. [Ipocreiimme nocTpoeHus: ¢ HOMOIIBIO HUPKYJIS U JIUHEUKH.

I'eomeTpHUYecKkue MecTa TOUEK

[TonsiTe 0 reoMeTpUYECKOM MecTe ToueK. [Iprumepbl TeoMeTpUYEeCKUX MECT
TOYEK Ha IJIOCKOCTU. brccekTpuca yria v cepeIuHHBIN NepeHIUKYISp K OTPE3KY
KaK reoMeTpUYecKre mecTa TodeK. OmnucaHHas OKPYXHOCTb TPEYTroJbHUKA, €€
HEeHTp. MeTo reoMeTpUIeCKUX MECT TOUEK MPU PEIICHUU T€OMETPUUECKUX 3a/1au.

IHocTpoeHus ¢ NOMOIIBLIO HUPKYJIA U JIMHENKH

Uctopuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlb
3aJlayu Ha MOCTPOCHMS, pEIICHUE 3a]1a4 HA MOCTPOCHUE IUPKYJIEM U JTUHEHUKOH.

8 KJIACC

YeTbIpéxyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpHU3HaKu U cBoicTBa. Tpanenus. PaBHoOenpeHHass Tpameuus, €€
cBOMCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeIHss JUHUS TPaleLuu.

Cpennsisi TMHUS TPEYroJibHUKA. MeToll yABOECHHSI MEAHAaHbl TPEYrOJIbHHUKA.
TeopeMa 0 nepeceyeHUn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MNPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BaprHbOHa I MPOU3BOJIBHOIO YETHIPEXYTOIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxo0ue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. IIpuMeHeHHe mMOAOOMS MNpU PELICHUU TEeOMETPUUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omans

[lonstue o mnnomanu. CBolcTBa IUIOIIANEH T€OMETPUYECKUX (QUTyYp.
[Ipocreiime GopMynbl IS MIIOIIAAM TPEYTOJIbHUKA, NapajuiesiorpaMMa, poMoa u
Tpaneuuu. [nomanu nogoOHeIX ¢puryp. OTHOLIEHUE IO TPEYTrOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
MPaKTUYECKUX 3a]1a4.

DJIeMEHTbI TPUTOHOMETPUH

CHHYC, KOCHHYC, TaHI'€HC W KOTAHIE€HC OCTPOro yria IMpsSMOYTOJIbHOTO
TpeyroJibHUKa. Tpuronomerpudeckue ¢yHkiuu yrinoB B 30° 45° u 60°.
[IponopioHanbHbIe OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CBSA3aHHbIE ¢ OKPYKHOCTHIO



BrcanHble W LEHTpaTbHBIC YTJIBI, YTOJ MEXIY KacaTelbHOW M XOPJIOM.
Yriuel MEXIy XOpIaMd MU CEKyIIMMH. BrucaHHbIe W ONMUCAaHHBIE OKPYKHOCTU
TPEYTOJbHUKA W YETBIPEXYTONbHUKU. CBOWCTBA M TPHU3HAKH BIMCAHHOTO
4eThIpEXYToJIbHUKA. B3anMHOEe pacmosioxeHue AByX OKpyxkHocted. Kacanme
OoKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @®opmynbel  npuBeAeHus.  Pemenue
TpEyroabHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. PemieHue
MPAKTUYECKUX 33/1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Peuienne 3aa4 reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue dbopMmynbsl Ui TUIOHIAAM  TPEYTrOJIbHUKA,
napasiesnorpamma, pom0Oa, Tpaneruu. ®dopmyna ['epona. dopmyna muiomamu
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYrOJAbHUKA B  OKPY>KHOCTU. Teopema o
MPOU3BEACHUU OTPE3KOB XOPJl, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpaTe KacareyibHOU. [[pruMeHeHrne mpu peleHur reoMeTPUuUYECKUX
3agay. Teopembl UeBbl 1 Menenasd. [lonsitue o roMmoTeTnu.

MeToa KOOpAUHAT

VYpaBHeHUE TNPSAMON Ha TJIOCKOCTHU. YTIOBOM KOA(DPHUIIMEHT U CBOOOIHBIN
YjeH, UX TreoMeTpudeckuil cmbicia. [lapanienbHOCTh M MEPHEHIUKYISIPHOCTD
NPSIMBIX (depe3 YyriaoBoi Kod(DPUIIUEHT).

YpaBHeHHE OKpYXHOCTU. HaxoxkaeHue 1epeceueHuid OKpPYKHOCTEHM W
IpsAMBIX B KoopauHarax. PopMyna pacCTOAHUSA OT TOYKH 10 npsMou. [lmomans
napajieiorpaMmMa B KOOpJWHATaX, TMOHATHE OO0 OPUEHTHUPOBAHHOW ILIOIIAJIH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4dax.

BexTopsl

Bektopel Ha miockocTu. CloXKeHHME W BBIYMTAHHWE BEKTOPOB — IIpaBUia
TPEYTOJbHUKA U MapajijiesiorpaMMa. Y MHOKEHHE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CJIO)KEHHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4YHCIIO B
KoopauHaTax. [[pumeHeHne BeKTOpoB B PU3MKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHHsi BEKTOPOB MO Oasucy.
CkansipHoe TPOU3BEICHUE BEKTOPOB, T€OMETPUUECKUU CMBICI W BBIPAKEHHE B
JIEKapTOBBIX KOOpJAWHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEIACHUS.
CkansipHoe TpoOM3BEICHHE U TpoenupoBaHue. [IpuMeHeHue CKaJIspHOTO



MPOU3BEACHUSI BEKTOPOB I HAXOXKIECHWS [JJMH W yriaoB. Pemenue
r€OMETPUYECKUX 3a/1a4 C MIOMOUIBIO CKAJIIPHOTO MPOU3BEACHHUS.

JIJINHA OKPYKHOCTH M ILIOIIAAb KPYyra

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yrIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocTed. Ilmomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHust 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IJIOIIA/IA KPYTa.

JIBHsKEeHMSI TIIOCKOCTH

LentpansHas cummerpusi. LlenTpanpHO-cumMmeTpuynbie (urypsl. [ToBopoT.
OceBag cummetpusa. PUrypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOMl OCH.
[TapannenbHbIN IEPEHOC.

[lonarue nBwXeHUs U ero cBoicTBa. PaBeHctBO Quryp. IlposBiaeHus
CUMMETPUM B TIPUPOJE, >KUBOIMCH, CKYJBITYype, apxurekrype. Kommoznmmmn
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1auax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MAaTeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIIBHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  OJCTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlMEd B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIQJIEHUEM HaBbIKAMH UCCJIEA0BATEIbCKOU IEITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IIMTAHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHMUW Ui pelleHus 3anad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) ajanTanuM K M3MEHSIOIMMMCH YCJIOBHSAM COLUAIBHOW M NMPHPOTHOM
cpeabI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA JAPYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIe pEIICHUS] U ACHCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PUCKA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATLHBIMU PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEeJEIeHNs MOHATUI, YCTAHABIMBATh CYHUIECTBEHHbBIN MPU3HAK KiacCcU(UKaIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHNUH IO aHAJIOTHH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM HHIYKIUH, OOOCHOBBIBaTb COOCTBEHHBIE
paccyXaeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCITIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HaHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTE [0 CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIOACHMS, MCCIEAOBaHUSA, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM rpaguKoil 1 uX KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3EHTAllUK U OCOOEHHOCTEH ayIUTOpUY;

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOM U UHIAUBUIYATHHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JesTEeIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» U HHBIC); BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMMN pe3ylbTar IIo
KpUutepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOAaX MPUHATUS pelIeHUN (MHAUBUIYaTIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U pedIICKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSITh TPUYUHBI IOCTHXKEHUS WM HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPOKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

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

Pacrio3naBaTh HM3yU€HHbIE TE€OMETPUYECKHE (UTYpPBI, ONPEACTATh UX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh T'eOMeTpUuecKue (GUTypbl, BBITOIHATH
YEpTEXKU [0 YCIOBUKO 3adaud. M3mepsATs JMHEHHBIE U YIVIOBBIE BEJIUYHHBI.
PemaTe 3a1a4M Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlemate NIPUKUAKY U OLICHKY JIMHEWHBIX U YIVIOBBIX BEJIMYMH IIPEAMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh 4yepTek U K TEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaTbCsd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MIPU PELICHUH 33]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C MCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOIO
TPEYTOJbHUKA, B PEHIEHUN FEOMETPUUYECKUX 3aa4.

Onpenenste nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napayieIbHOCTh NPSIMBIX C TMOMOIIBIO PAaBEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BHIYMCIICHUS U HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuled. Pemare mpaxkTtuueckue
3a/1a4M HA HAXOXKJEHUE YTJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEeKTPHUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKHE
MecTta Touek. [Tonp30BaThcs MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KAQ3aTEIbCTBE TEOMETPUUECKUX YTBEPKIAECHUN U IIPU PELICHHUH 3a/1a4.



DopMyJIMpOBATh OMNPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AWAMETPa
OKPYXHOCTH, YBEPEHHO BJIaIETh UX CBOMCTBAMH. ¥ METh JIOKA3bIBATh U PUMEHSITh
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

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

Biazers noHATHEM KacaTeNbHOU K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O
NEPIICHINKYJIIPHOCTA KAacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IPUMEHSATH 3TO B PELUICHUU T€OMETPUUECKHUX 3a/1a4.

Jloka3plBaTh W IPUMEHATH IPOCTEUIINE TI'€OMETPUUYECKHE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koniy oOydyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CIICIYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
II0JIB30BAThCS MX CBOMCTBAMM IIPU PEIIECHUU F€OMETPUYECKHUX 3anad. Paznuyars
NPU3HAKU U CBOKCTBA MapajuieorpamMmma, pomoa 1 npsiMOyroJIbHUKA, J10KA3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUs MEAUAaH TPEYToJIbHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA U TpPaIllelUH, PUMEHATH
UX CBOMCTBA NpH PEIICHHMH T'€OMETPUYECKMX 3adad. Mcmonp3oBaTh TeopeMy
dasieca U TeOpeMy O MPONOPLUUOHATBHBIX OTPE3KaxX, IPUMEHSATh UX ISl pEeLICHUS
IIPaKTUYECKUX 3a]a4.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUIYpPbl U HCHOJIb30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Bnanete moHsATHSMH 1OA00MS TPEYrOJAbHUKOB, KO3(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh mpencraBieHue o
npeoOpa3zoBaHuu MOAO0MA U O MOAOOHBIX (urypax. [lombp3oBaThCcsi MpU3HAKAMU
no/100us TPEYroJIbHUKOB MU PEIIeHUH reoMeTpudeckux 3aaad. [lokaspiBaTh U
NPUMEHSTH OTHOIIEHUS TPONOPLIMOHATIEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mog00ue B MPAKTUYECKUX 3a7a4ax.

BeiBomuTh W HMCHOJIB30BAaTH MpoCTeiIue (QopMyasl ISl TUIOIIAAH
TPEYToJIbHHKA, TapajijieiorpaMma, poMOa U Tpanenuu. Beraucnsats (pa3auaHbpIMA
cnocobaMy) IUIOUIaAb TPEYroJbHUKA M IUIOMIAJd MHOTOYTOJBHBIX (UTYD
(MonB3ysACh, TNe HEOOXOAUMO, KaJIbKYJISTOPOM). 3HATh OTHOILEHHE IUIOLIAJEH



NnoIOOHBIX (UTYp W MPUMEHSITh NMPH pElIeHHH 3aaad. [[pUMeHSATh MoTydYeHHbIE
YMEHHsI B PAKTUIECKUX 3a/1a4ax.

[Tome3oBatbess Teopemoir Iludaropa mms pemieHUsT TEOMETPUUYECKUX H
npakThdeckux 3amad. CTpPOUTh MaTEMaTHYECKYyI0 MOJETh B MPAKTHYECKHUX
3a/1agax, CaMOCTOSITEIIHO JeNIaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIIHE JITTUHBI.

Bnagerp mMOHSATHEM BIMCAHHOTO H IEHTPAJIBHOTO yria, yria Mexmy
KacaTeIbHONH W XOP/OH, ONMMCAHHON M BIIMCAHHOW OKPY)KHOCTH TPEYTOJbHUKA U
YETBIPEXYTOJILHUKA, IPUMEHSITh MX CBOMCTBA MPHU PEIICHUH 3a/1a4.

[IpuMeHSATh TOTyYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MATEMaTHYECKUE
MOJIEIN JIJIS 3a/1a4 PEaTbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIONINE BBIYMCICHUS
C TpPUMEHEHHEM TIOJ00MsS W TPUTOHOMETpUU (TIOJB3YsCh, TIAe HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoniry 00y4yeHus B 9 kyacce o0y4aromuiics MOJyYuT CIEAYIONUE MTPEAMETHBIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOII[BI0 PA3JIMYHBIE DJIEMEHTHl MPSAMOYIOJBbHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KATbKYJIATOPA) AJIMHBI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBENCHUSI K OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM ISl HAXOXKACHUA COOTHOLICHUM MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHATH HUX IS
HaXO0XXJICHUS Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
[IPU PELIEHUH TEOMETPUYECKUX 3alad. [IpuMEHsTh MOJlydeHHbIE 3HAHUS IIpU
PEILICHUU MTPAKTUUECKUX 3a7a4.

[IpUMEHATH TPUTOHOMETPHIO B 3a/1a4aX HA HAXOXKJICHHUE TIOIIAN, BEIBOJUTD
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamnemuu, BEIBOJAUTh U TPUMEHATH hopmyny ['epoHa u
dbopmyTy TS TUIOIIAAH BBITYKIIOTO YETHIPEXYTOIbHUKA.

NmeTs mnpeacraBieHue O TOMOTETHH, TMPUMEHSITH B MPAKTHYECKHUX
CUTYyaLUSsIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHuu 3aay.

Hcnonb30BaTh TEOpEMbI O BIHMCAHHBIX YIJIAX, YIIIAX MEXAY XOpAaMHU
(CeKyIIMMHM) U yTJIe MEXKAY KacaTeIbHON U XOPJION MIPU PEIICHUN T€OMETPUIECKUX
3aga4. /loka3plBaTh U NPUMEHSATH TEOPEMBI O IMPOM3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEACHUMU OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

Brnanets moHsTHEM KOOpAMHAT HA IJIOCKOCTH, pabOTaTh C ypaBHEHHEM
npsSMOMl Ha TIJIOCKOCTH. Biamers TOHATHUSMH yriaoBoro kod(pduilmeHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh WX T€OMETPUUYECKUU CMBICI U CBS3b YIVIOBOTO



kod(dunreHTa ¢ Bo3pacTaHUEM M YObIBaHMEM JIMHEWHOW (YHKIMH. YMETh
pemarb METOAOM KOOPAMHAT 3aJayd, CBSI3aHHbIE C MapPaUICIbHOCTBIO H
MEPIEHIUKYJIAPHOCTBIO MPSAMBIX, NMEPECCUYCHUEM MPSAMBIX, HAXOXKICHHEM TOUYEK
NIEPECEUCHHUS.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb3oBaTh METOA
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECEUCHUI OKPYKHOCTEM W mpsMbIX. Braners
dbopmynamMu paccTOSHHMSI OT TOYKH JO MPSMOM, TUIOHIAJAM MapajuieiorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJOM KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSITh €ro TMpU pEUIeHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHsITh MeToJ KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

Bianerb NOHATHEM BEKTOpAa. YMETh CKJIAAbIBATh M BBIYUTATh BEKTOPHI,
YMHOKaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMH BEKTopa. BrnaaeTp CI0XKEHUEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpJINHATAX.

Hmets nipencraBienre o 0asuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI T10
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHSATh TMOJyYeHHBbIE 3HAHUS B
MpOCTEUINX (PU3NUECKUX 3a/1auax.

Braserb MOHSATHEM CKalsPHOTO MPOM3BEICHUS BEKTOPOB, MOHMMAaTh €ro
FEOMETPUYECKUI CMBICI U YBEPEHHO IIOJh30BAThCA €ro BBIPAKCHUEM B
JIEKapTOBBIX KOOpJUHATaX. 3HaTh AUCTPUOYTUBHOCThH CKAJISIPHOTO MPOU3BEIACHUS
U €ro CBs3b C NpoeurpoBaHueM. [I[puMeHATh cKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUIS. HaXOXKIEHUs JUIMH U YriaoB. PemaTe reoMeTpuyeckue 3aJayv ¢ MOMOIIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIsipHOE MPOU3BEAECHUE BEKTOPOB B
anredpanyeckux U (PU3NIECKUX 3aavax.

Brnanerh MOHSTUSMU TPABWJIHBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJMaHHON MEpPHI yIila, BEIYUCIAThH MIOWAAL KpyTa U
ero vyacrer. [lonumare cmbici uncna . [IpUMEHATh MOJyYEHHBIE YMEHUsS IPU
pEIICHUH MPAKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENCHUS 00 M3MEpEeHUU
JUTUHBI OKPY>KHOCTH U IIOIIAAN KpyTa.

NMeTs mnpencraBieHUE O TMPeoOpa3OBaHUM IUIOCKOCTH, O JABUMXKCHHSX.
Haxonuth ocu, LEHTPHl CUMMETpUH (UTYp, LEHTPHI TOBOPOTA, HAXOJUTH
KOMITO3UIIMKA TPOCTEHIHMX TpeoOpazoBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTU4YECKHUE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS



C TPUMEHEHHEM TMOA00MS W TPUTOHOMETPHUYECKUX (YHKIHHA (TIOJB3YSICh, THAC
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
MpPOrpaMMblI Bcero oOpa3oBaTeJIbHbIE PeCyPChI
padoThI padoTshI
Hauana reomerpuu. [Ipocreiimime https://edu.sirius.online/
reOMETPUIECKHE (PUTYPBI M UX 26 1 3
cBoricTBa. M3mMepeHne reoMmeTpudecKkux
BEITMYHMH
TpeyronbHUKH 18 1 5 https://edu.sirius.online/
[MapamiensHocTh. CyMMa yritoB 1 1 4 https://edu.sirius.online/
MHOTOYTOJIbHHKA
[IpssMOyTOIbHBIE TPEYTOJIEHUKH 1 https://edu.sirius.online/
['eomeTprueckre HepaBeHCTBA 1 https://edu.sirius.online/
OxpyXHOCTb. ['eoOMeTpHUEeCKIEe MECTa https://edu.sirius.online/
touek. [locTtpoenus ¢ mnomoIpo 19 5
LUPKYIIS ¥ JINHEHKH
[ToBTOpeHue, 0000IICHHE 3HAHMIT 11 1 1 https://edu.sirius.online/
OBUIEE KOJIMYECTBO YACOB I10 102 5 20

[NPOT'PAMME




8 KVIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
YeThIpEXyTroIbHUKH 22 1 3 https://edu.sirius.online/
[Toxo6ue 16 1 2 https://edu.sirius.online/
3 [Tnomans 16 1 3 https://edu.sirius.online/
4 Teopema IIudaropa u Havana 18 1 3 https://edu.sirius.online/
TPUTOHOMETPUU
5 VYTJIbI U 4eThIPEXYTOJIBHUKHU, CBSI3aHHBIC C 20 1 3 https://edu.sirius.online/
OKPYHOCTBIO
6 [ToBTOpeHue, 0600IICHNE, 10 1 3 https://edu.sirius.online/
crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 17
[MPOT'PAMME




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
1 Perienue TpeyroyibHUKOB 22 1 3 https://edu.sirius.online/
2 [Togo6ue TpeyroabHUKOB 12 1 4 https://edu.sirius.online/
3 Mero koopauHAT 10 1 3 https://edu.sirius.online/
4 Bekropsr 20 1 4 https://edu.sirius.online/
5 JlmuHa OKPY)KHOCTH M ILIOMIAIh Kpyra 16 1 2 https://edu.sirius.online/
6 JIBYOKEHHS TIJIOCKOCTH 10 2 https://edu.sirius.online/
y [ToBTOpeHue, 0606mer01e, 12 1 3 https://edu.sirius.online/
cHCTEeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 21

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos Homep
. JJIeKTPOHHbIE HU(PPOBHIE
Ne ni/m Tema ypoka Konrpoabubie IIpakTuueckue  Y4eOHOI
Bcero oOpa3oBaTeIbHbIE pecypchbl
padoThI padoThI He/leIn
1 Hauana reomerpuu. [lepBbie 1 1 https://edu.sirius.online/
YUYCHBIE
I'eomeTpuueckue Gpuryps. opma https://edu.sirius.online/
2 U pa3mepbl. MaTemaTuueckue 1 1
MOJIeIn
3 I'eometpuueckue Gpurypsl. 13 gero 1 1 https://edu.sirius.online/
COCTOSIT TEOMETPUYECKUE (DUTYPBI
4 Pemenne reomeTprueckux 3aaau. 1 1 ’ https://edu.sirius.online/
[Tepumerp. [Inomans
5 3aHUMAaTENbHBIE 3a1aUn 1 2 https://edu.sirius.online/
5 DnemeHTapHbIE (PUTYPBI: TOYKA, 1 5 https://edu.sirius.online/
npsiMast, TNIOCKOCTh
7 [MepBast akcuoma mpsIMOii JINHUK 1 3 https://edu.sirius.online/
3 3aaun Ha PaACIONIOKEHUE TOUEK U 1 3 https://edu.sirius.online/
PSMBIX.
[TonoxeHue ABYX MPSIMBIX Ha https://edu.sirius.online/
9 mockocty. [Tonarne 1 3
J0Ka3aTenabcTBa. Teopema o
MepeCeYeHUH JIBYX MPAMBIX.
10 3aaun Ha MOJICUET KOJIUYECTBA 1 4 https://edu.sirius.online/
TOYEK MEPECCUCHUS MPSIMBIX
11 KonrponsHas pabora o teme 1 1 4 https://edu.sirius.online/




«["eomerpuueckue GUrypon»

12

13

[Topsimok Touek Ha PSMOM:
BTOpasi akCUOMa IIPSIMOM.
Onpenenenus oTpeska, 1ydya
W3mepenue 1auHbI OTpe3Ka.
Paccrosinre Mexay ToukaMu

https://edu.sirius.online/

https://edu.sirius.online/

14

Hcropuueckue Mepsl JJIMHBIL.
WHcTpyMEHTBI 1)1 U3MEPEHUS
JUIAHBI

https://edu.sirius.online/

15

16

17

IlousiTne o6aacTH, akcuoMa
MOJYTUIOCKOCTEN

Teopema o nepecevyeHun MpsiMOn
CTOPOH TPEYTOJIbHUKA
[IpakTuueckas (caMoCTOSITENbHAS

pabota) no teme «OTpe3ku u
MOJTYTIOCKOCTH

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

18

19

20

21

Onpenenenue yria, BUJbl YIIIOB.
[TonsiTHe mockoro yria
N3mepenue yrioB. AKCHOMBI
yriioB. THCTpyMEHTBI JUIst
U3MEpEeHUs YIiioB

CMexHbIE U BEPTUKAJIBHBIE YTJIBI.
CBOICTBO CMEXKHBIX YIJIOB.
Teopema 0 BepTHKaIbHBIX yriax

buccekrpuca yrina u
MEPIEHIUKYIISP K IPAMOU

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

22

Vel Pentenue 3anau

https://edu.sirius.online/

23

Onpenenenne 10MaHOU U ee

https://edu.sirius.online/




anemMeHTsl. IIpocThie U 3aMKHYTBIE
nomansble. OrnpenencHue
MHOT'OYTI'OJIbHUKA

24

[Inocknii MHOrOYrOJbHUK.
DEeMEHTB MHOTOYT OJIbHUKA!
BEpLINHA, CTOPOHA, IUArOHAJIb

https://edu.sirius.online/

25

26

[ToHsiTHE BBHITYKIIOTO
MHOTOyroJpHuKa. OO0I11ee TOHITHE
BBIITYKJION (UTYPBHI

KonTponbhas pabota no teme
«YTJIbI © MHOTOYTOJILHUKI

https://edu.sirius.online/

https://edu.sirius.online/

27

TpeyronbHUK. D7I€MEHTHI
TpeyrojbHUKa: OMCCEKTpuCa,
MeJMaHa, BbICOTa

https://edu.sirius.online/

28

[IpakTnueckas padbora
«ITocTpoeHue 3n1eMEHTOB
TPEYTOJIbHUKA»

10

https://edu.sirius.online/

29

30

[TonsaTue paBeHcTBa GUryp.
CoBmMmerienue ¢uryp, noHsATHE
COOTBETCTBUS TOYCK

Perienue npakTHueckux 3ajgad Ha
paspesanue puryp

10

10

https://edu.sirius.online/

https://edu.sirius.online/

31

[TpusHak kak onpeaensoee
CBOUCTBO (urypsl. PaBeHCTBO
MHOI'OYTOJIbHUKOB

11

https://edu.sirius.online/

32

[IepBbIil IpU3HAK paBeHCTBA
TPEYTOJILHUKOB (10 JBYM
CTOpPOHAM U YTy MEXJly HUMH)

11

https://edu.sirius.online/




33

Bropoii npu3Hak paBeHCTBa
TPEYTroJbHUKOB (II0 CTOPOHE U
IPUIISKAIINUM K HeH yriiam)

11

https://edu.sirius.online/

34

Pemenue 3ama4d Ha nepBeIi U
BTOPOM IPU3HAKU PAaBEHCTBA
TPEYTrOJIbHUKOB

12

https://edu.sirius.online/

35

36

Cummertpus. OceBasi CAMMETPHSL.
CBOICTBO OCEBOM CUMMETPUU

@urypsl ¢ 0CEBOIl CUMMETPHEH.

[Ipumepsl cuMMeTpUH B
OKpY>KaroIlleM Mupe

12

12

https://edu.sirius.online/

https://edu.sirius.online/

37

PaBHOOE1peHHBIN TPEYTOJIBHUK U
€ro CBOMCTBa

13

https://edu.sirius.online/

38

39

[Ipu3Hak paBHOOEAPEHHOTO
TpEeYrojabHUKa

Pemenue 3agau Ha paBHOOEIPEHHBII
TPEYTOJIbHUK

13

13

https://edu.sirius.online/

https://edu.sirius.online/

40

Tpernii npru3Hak paBeHCTBA
TPEYrOJIbHUKOB (110 TPEM
CTOpOHaM)

14

https://edu.sirius.online/

41

42

43

Pemenue 3agau Ha npu3HaKU
pPaBEHCTBA TPEYTOJIHLHUKOB

Pemenue npakTuyeckux 3anad.
IIpu3Haku paBeHCTBa
TPEYroJIbHUKOB

O060061eHre MaTepurana 1o Teme:
«TpeyroabHUKN»

14

14

15

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

44

KontposbHas pabota mo Teme:

15

https://edu.sirius.online/




«TpeyronbHuKN»

[Tapannensubie npsimbie. [TonsTHE
CeKyIiel. Yribl, 00pa3oBaHHbIC

https://edu.sirius.online/

45 15

[IPU TIEPECCUCHHUH JIBYX MPSIMbBIX

CceKylei
46 [Tpu3Haku mapasieIbHOCTH 16 https://edu.sirius.online/

PSMBIX

AxcHoMa mapaiebHbIX MPSIMBIX https://edu.sirius.online/
47 (msTeiit moctynat EBknnpa). 16

TpaH3UTUBHOCTD MAPALICIbHOCTH

Perrenue 3aau mo teme https://edu.sirius.online/
48 «[Ipu3HaKku MmapayieIbHOCTH 16

TPSMBIX)»
49 CBoiicTBa mapaICIbHBIX MPSMBIX 17 https://edu.sirius.online/
50 Perienue 3amau 17 https://edu.sirius.online/
51 CymMa yrJIoB TPEYTroJIbHUKA 17 https://edu.sirius.online/
59 Pemrenue 3anau mo teme «Cymma 18 https://edu.sirius.online/

YIJIOB TPEYTOJIbHHUKAY
53 BHerrHue yriiel TpeyrojibHUKA 18 https://edu.sirius.online/
54 Pemenne 3ama4d o reme 18 https://edu.sirius.online/

«BHenHui yroy TpeyroJibHUKa

CyMMa BHYTpPEHHHUX YIJIOB https://edu.sirius.online/
55 MHOTOYTOJIbHUKA U BHEITHUX 19

YTJIOB BBIMTYKJIOTO

MHOTOYTOJIbHUKA
56 [Tpuemsl penicHus 3a1a4 19 https://edu.sirius.online/
57 O06o06maronuii ypok 1mo Teme 19 https://edu.sirius.online/

"[TapannensHocth. CyMMa yriioB




MHOIOYyrojbHUKa"

58

59

60

KontpomnbHas pabora o teme:
"[TapamnensHocts. CymMMa yriioB
MHOIOYyIroJbHUKa"

[IpssMOyTOIBHBIN TPEYTOIBHUK.
DeMeHTHI NPSIMOYTOJILHOTO
TpEeYroJbHUKA

[Ipu3Hnaku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

20

20

20

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

61

Pewenne 3amad o reme
«IIpn3naku paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY

21

https://edu.sirius.online/

62

63

64

HepHeH,Z[I/IKy.]'IHp M HAaKJIOHHAas1

CBoOIiCcTBO MeIMaHBI
IIPSAMOYT'OJIBHOTO TPEYTOJIbHUKA,
MIPOBEACHHON K THIIOTEHY3E.
IIpu3Hak npsAMOYroJILHOIO
TpEeyroJIbHUKA

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
yrioM B 30 rpagycoB

21

21

22

https://edu.sirius.online/
https://edu.sirius.online/

https://edu.sirius.online/

65

66

67

O06o0mmaromuii ypok 1o Teme:
«IIpAMOYTOJBHBIE TPEYTOJIBHUKI
KonTponpHas pabora mo Teme:
«[IpssiMOYTONTEHBIE TPEYTOTHHUKIY

CpaBHeHI/Ie BCJIMYMH B TCOMECTPUH.

CooTHoIIEHNSI MEXly CTOPOHAMU
U yIJIaMU TPEYTOJIbHUKA

22

22

23

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

68

[lepnienuKynsip ¥ HAKIOHHAs

23

https://edu.sirius.online/




69 HepaBeHCTBO TpeyroabHHUKOB 23 https://edu.sirius.online/
20 YcoBue CyIiecTBOBaHHE o4 https://edu.sirius.online/

TpeyrosibHUKa. Pemenue 3anay
71 HepaBeHCTBO 0 AimuHe JT0MaHOM 24 https://edu.sirius.online/
79 KonrposbHas paboTa 1o teme: 24 https://edu.sirius.online/

«["eoMeTpuyUecKie HEPABEHCTBA»

[ToHsATHE O TEOMETPUYECKOM MECTE https://edu.sirius.online/
73 To4ekK. [Ipumepsl reoMeTpruYeCKUX 25

MECT TOYCK Ha IIOCKOCTH
74 OKpy>XHOCTb U KPYT 25 https://edu.sirius.online/
75 CepearHHBIHN MEePIEeHAUKYIISAP K o5 https://edu.sirius.online/

OTpEe3Ky
76 Buccekrpuca yria 26 https://edu.sirius.online/

DJeMEHTBI OKPYKHOCTH: PaJHnyC, https://edu.sirius.online/
77 xopna, muamerp. Jnamerp xak 26

HanOoIbIIAst XOp/ia

[Toctpoenwue nenrpa. Teopema 06 https://edu.sirius.online/
78 OIUCAHHON Opr)KHS)CTH 26

TpeyrojabHuka. CBONCTBO

JMaMeTpa OKPYKHOCTH

CummeTpusi OKpYKHOCTH. https://edu.sirius.online/
79 Teopema 00 OKpY)KHOCTH, 27

ONMMCAHHOW OKOJIO TPEYTrOJIbHUKA

B3aumMHoe pacnonoxenue https://edu.sirius.online/
80 OKPY>KHOCTH U TIPSIMOH. 27

KacatesnbHast u cexyIas K

OKPYXHOCTH
81 OKpy>KHOCTb, BIIUCAHHAS B yTOJI. 27 https://edu.sirius.online/




OTpe3ku KacaTeabHbIX

82
83

Pemrenue 3amau

Kpyr. CpoiicTBa kpyra

28
28

https://edu.sirius.online/
https://edu.sirius.online/

84

IIepBbie nmoctpoenus. IIpasuna
noctpoeHuid. bazoBsie
IIOCTPOEHHUSL: OTKJIa/IbIBAHUE
JAHHOT'O OTpe3Ka Ha JIy4e;
IIOCTPOEHHUE CEPEAUHHOTO
HEepIEHANKYIIApa K JaHHOMY
OTPE3KY

28

https://edu.sirius.online/

85

basoBble mocTpoeHusi: ocTpoeHue
NEPIEeHIUKYIIIpa U3 TOUKU Ha
IPSIMYIO; IOCTPOEHUE
NapajuIeIbHOM NPSAMON uepes
JAHHYIO TOUKY; IIOCTPOCHHUE
OMCCEKTPUCHI JAHHOTO yIJIa

29

https://edu.sirius.online/

86

bazoBrie IMOCTPOCHUA: ITIOCTPOCHUEC
TPEYTrOJIbHUKA 110 TpeM CTOPOHA

29

https://edu.sirius.online/

87

ba3zoBbie mocTpoenus:
OTKJIaJbIBAHUE JAHHOTO yTJa OT
ny4a. [TocTpoeHne TpeyroibHuKa
10 CTOPOHE U JIBYM ITPUJIEKAINAM
K HEH yriiam

29

https://edu.sirius.online/

88

bazoBble mocTpoeHus: mocTpoeHne
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 110
€ro ruI0TCHY3€C U KaTcTy.
[Toctpoenue TpeyrojibHUKA O
JIBYM CTOPOHAM U YIJIy MEXIY
HUMHAU

30

https://edu.sirius.online/




89

Pemenue 3agau Ha nmoctpoeHue

30

https://edu.sirius.online/

90

91

ba3oBbie mocTpoeHMS: TOCTPOCHUE
KacaTeJIbHOU K OKPY>KHOCTHU 4Yepe3
JAHHYIO TOUYKY

[TocTpoeHust ¢ MOMOIIBIO ITUPKYIIS
W JTUHEHKU

30

31

https://edu.sirius.online/

https://edu.sirius.online/

92

O06o0maromuii ypok o TemMam:
«IIpocTeiiie reoMeTpuIecKue
(buryps! 1 UX CBOWCTBA.
H3mepeHne reoMeTpuuecKux
BeNMYKH. TPeyroabHUKI»

31

https://edu.sirius.online/

93

O06o0maromuil ypoK o TeMaM:
«[TapamnensHocTs. CymMMa yrioB
MHOTOYTOJIHHKA.
[TpssMOyTONBHBIE TPEYTOJIEHUKI

31

https://edu.sirius.online/

94

O06o0mmaronuii ypok 1o TemMam:
«["eomeTprueckne HepaBeHCTBA.
OxpyxkHOCThb. ['eomeTpryeckue
MecTa Touek. [TocTpoeHus ¢
TTOMOIIBIO ITUPKYJIIS ¥ TUHEHKI»

32

https://edu.sirius.online/

95

Hrorosas koHTpoJIbHAs paboTa Mo
reoMeTpun

32

https://edu.sirius.online/

96

IToBropenue. Hauana reomerpun.
[Ipocreiimme reomeTpuyecKue
¢burypsl 1 UX CBOMCTBA.
N3mepenne reomeTprudecKknx
BEJIMYMH

32

https://edu.sirius.online/

97

[ToBTOpenue. TpeyronbHUKH

33

https://edu.sirius.online/




IToBropenue. [lapamnenbHOCTD.

https://edu.sirius.online/

98 1 33
CyMMa yriioB MHOTOYTOJIbHUKA

99 [ToBTopenue. [IpsMoyrosbHbIC 1 33 https://edu.sirius.online/
TPEYTrOJIbHUKU

100 [ToBropenue. 'eomeTpruccKue 1 34 https://edu.sirius.online/
HEpPaBEHCTBA
[ToBTopenue. OKpyKHOCTb. https://edu.sirius.online/

101 ['eoMeTpHUecKre MeCTa TOYEK. 1 34
[TocTpoeHUsI C TOMOIIBIO IIUPKYJIS
U JTUHENKU

102 Perrenue 3a1a4 Ha MOCTpOCHUE 1 1 34 https://edu.sirius.online/

BIIEE KOJIMYECTBO YACOB I1
OBII] 0) CTBO YACOB I10 102 20

[NPOTPAMME




8 KVIACC

Kosaun4yectBo 4yacos Homep
Ne . JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxa Konrposnbubie IIpakrtuueckne  Y4eOHOM
n/n Bcero oOpa3oBaTeJbHbIE PecypChl
padoThI padoThI He/leIn

1 [MapasnenorpamMm, ero Mpu3HaKu U 1 1 https://edu.sirius.online/
CBOMCTBa

) [MTapannenorpaMm, €ro MpU3HaKH U 1 1 https://edu.sirius.online/
cBoOiicTBa

3 [MapasnenorpamMm, ero Mpu3HaKu U 1 1 https://edu.sirius.online/
cBoOiicTBa

4 [MapasnenorpamMm, ero Mpu3HaKu U 1 1 ) https://edu.sirius.online/
CBOMCTBa

5 [Tapamnenorpamm, ero Npu3HaKku U 1 5 https://edu.sirius.online/
cBoOiicTBa

6 [IpssmoyronbHUK, pOMO, KBajapar, ux 1 ’ https://edu.sirius.online/
NIPU3HAKH U CBOWCTBA

. [MpssMoyronbHUK, pOMO, KBaapar, ux 1 3 https://edu.sirius.online/
IIPU3HAKH U CBOWCTBA

3 [IpsiMoyronapHUK, pOMO, KBapaT, UX 1 3 https://edu.sirius.online/
IPU3HAKU U CBOWCTBA

9 [IpsMOYyTroJIbHUK, pOMO, KBAIPAT, UX 1 3 https://edu.sirius.online/
MIPU3HAKU U CBOMCTBA

10 CpenHsist IMHUS TPEYTOJIbHUKA 1 4 https://edu.sirius.online/

11 CpenHsist IMHUS TPEYTOJIbHUKA 4 https://edu.sirius.online/

12 Tpaneuus. PaBHOOepeHHas 1 4 https://edu.sirius.online/

Tparneuusi, e€ CBOWCTBA U MPU3HAKU




Tpaneuus. PaBHoOenpenHas

https://edu.sirius.online/

13 . 1 5
Tparenus, e€ CBOUCTBA U IPH3HAKH

14 [IpssmoyronbHas Tparers 1 5 https://edu.sirius.online/

15 Cpenusst JIMHUS TPareum 1 5 https://edu.sirius.online/

16 Teopema daneca 1 6 https://edu.sirius.online/

17 Teopema daneca 1 6 https://edu.sirius.online/

18 Teopema 0 pONOPIHOHATIBHBIX 1 6 https://edu.sirius.online/
OTpe3Kax

19 Teopema 0 IPOMOPLHHOHATBHBIX 1 y https://edu.sirius.online/
OTpe3Kax

20 LleHTp Macc TpeyrojbHHUKA 1 7 https://edu.sirius.online/

21 LleHTpaabHO-CUMMETPUYHBIC 1 y https://edu.sirius.online/
buryps

99 KonTponbsHas paboTa no treme 1 3 https://edu.sirius.online/
"YeTplpéXyroabHuKN"

23 [Mono6ue TpeyroabHUKOB, 1 g https://edu.sirius.online/
KOdpGUITUEHT MOA00HS

o4 [Mono6ue TpeyroabHUKOB, 1 g https://edu.sirius.online/
Kod(PuImeHT nopooms

25 [TpusHaku momoOust TpEyroabHUKOB 1 9 https://edu.sirius.online/

26 [pu3Haku Mog00Hs TPEYTrOJIbHIUKOB 1 9 https://edu.sirius.online/

27 [TpusHaku momoOust TpEyroabHUKOB 1 https://edu.sirius.online/

28 [pu3Haku Mog00Hs TPEYTrOJIbHIUKOB 1 10 https://edu.sirius.online/

29 [TpusHaku momoOust TpEyroabHUKOB 1 10 https://edu.sirius.online/

30 [Mpu3Haku 000U TPEYTOILHUKOB 1 10 https://edu.sirius.online/

31 [Ipumenenne nmogoOus npu 1 1 https://edu.sirius.online/

PEIICHUHU ITPAKTUYCCKUX 3a7a4




[Ipumenenne noaoOus npu

https://edu.sirius.online/

32 11
pELICHUH TPAKTHYECKHX 3aa4
33 [Mpumenenue nogoous npu 1 https://edu.sirius.online/
PEILICHNH MMPAKTHYECKUX 3a/1a4
34 [TpumeHeHne mOA00MS IpH 12 https://edu.sirius.online/
pELICHUH TPAKTHYECKHX 33124
35 [Mpumenenue noa00us Mpu 12 https://edu.sirius.online/
pElIeHUH TPAKTHYECKHX 3a1a4
36 [Mpumenenue noa00us Npu 12 https://edu.sirius.online/
PEIICHNH MPAKTHYECKUX 3a/1a4
Bgeaenue nmoHsTUs https://edu.sirius.online/
37 npeoOpa3oBaHusl MO00US U 13
no1I00HBIX (Uryp
38 KontposnbHast pabota mo Teme 13 https://edu.sirius.online/
"Tlono6ue"
39 [Mousitue mmontaau. CroiicTBa 13 https://edu.sirius.online/
ioniaiel reoMeTpudeckux Guryp
40 IMoustre momanu. CBoicTBa 1 https://edu.sirius.online/
IUTOMIA/ICH TEOMETPUUECKUX (HUTYD
a1 [Moustue momniaau. CBoicTBa 1 https://edu.sirius.online/
IUTOMIA I TEOMETPUIECKUX (BHUTYD
[Mpocretitime hopmMysIb s https://edu.sirius.online/
42 TUTOIIA/IN TPEYTOJILHUKA, 1
napajuiesorpaMmma, pomoa u
Tpanenun
[Ipocreiimme hopmysl a1 https://edu.sirius.online/
43 TIJIOIIAIN TPEYTOJIbHUKA, 15

napajuiesorpaMmma, pomoa u




Tparnenuuu

44

45

46

47

48

49

ITpocreiimme Gopmyb s
TUIOINAAM TPEYroJbHHKA,
napajuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreiimme Gopmybl s
TUIOMIA/IA TPEYTOJIbHUKA,
napajuiesiorpaMma, pomoa u
Tpaneuuu

[Tpocreiimue hopmynbl ams
TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpaneuuu

[Tpocreitmume hopmynbl amns
TUTONIA/IA TPEYTOJIbHUKA,
napasuiesorpaMma, pomoa u
Tpamneunu

[Tpocreitmume hopmynbl ams
TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesorpaMma, pomoa u
Tpanenuu

[Tpocreiimume hopmynbl ams
TUTOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpanenuu

15

15

16

16

16

17

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

50

[Tpocreiimume hopmynbl ams
IUIOINAAM TPEYroJbHUKa,
napajenorpaMma, pomoa u
Tpaneuuu

17

https://edu.sirius.online/




51 [Tnomanyu moxoOHBIX GUTyp 17 https://edu.sirius.online/

52 [Tnomanau mogo0HbIX GUryp 18 https://edu.sirius.online/

53 [Tnormmaau mogoOHbIX GUryp 18 https://edu.sirius.online/

54 KontposnbHast pabota o Teme 18 https://edu.sirius.online/
"ITnomanp"

55 Teopema ITudaropa 19 https://edu.sirius.online/

56 [Mpumenenue Teopemsl [Tugaropa 19 https://edu.sirius.online/
IIPH PEIICHUHN MPAKTHYECKUX 3a1a4

57 [Tpumenenue Teopems [Tudaropa 19 https://edu.sirius.online/
IPH PELICHUHU MPAKTHYCCKUX 3a1a4

58 [Tpumenenue Teopems [Tudaropa 20 https://edu.sirius.online/
IPH PELICHUHU MPAKTHYCCKUX 3a1a4

59 [Mpumenenue Teopemsl [Tudaropa 20 https://edu.sirius.online/
IIPH PEIICHUH MPAKTHYECKUX 3a1a4

60 [Tpumenenue Teopemsl [Tudaropa 20 https://edu.sirius.online/
IPH PEIICHUHU MPAKTHYECKUX 3a1a4

61 [IponoprrioHanbHBIE OTPE3KH B 91 https://edu.sirius.online/
HPSIMOYTOJIBHOM TPEYrOJIbHUKE

62 [ponopiroHaabHBIC OTPE3KH B 21 https://edu.sirius.online/
IPSIMOYTOJIBHOM TPEYTOJIbHHUKE

63 [IponoprrioHanbHbIE OTPE3KH B 21 https://edu.sirius.online/
HPSIMOYTOJIBHOM TPEYrOJIbHHKE

64 [pomopiroHa bHbIE OTPE3KH B 27 https://edu.sirius.online/
HPSIMOYTOJIBHOM TPEYrOJNIbHUKE

65 [ponopiroHa bHbBIE OTPE3KH B 27 https://edu.sirius.online/
HPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [IponopuroHaNbHBIE OTPE3KU B 22 https://edu.sirius.online/




IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

Cunyc, KOCUHYC, TAaHT€HC U

https://edu.sirius.online/

67 KOTaHTE€HC OCTPOrO yria 1 23

IPSIMOYTOJBHOTO TPEYTOJIbHUKA

CuHyc, KOCHHYC, TAHT'€HC U https://edu.sirius.online/
68 KOTaHI'€HC OCTPOTO yria 1 23

HPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

CuHyc, KOCUHYC, TAaHTCHC U https://edu.sirius.online/
69 KOTaHT€HC OCTPOro yria 1 23

HPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
20 Tpuronomerpuieckue QyHKIUH 1 24 https://edu.sirius.online/

yrios B 30°, 45° u 60°
7 Tpuronomerpudeckue QyHKIIUH 1 24 https://edu.sirius.online/

yrios B 30°, 45° u 60°

KonTponbsHas paboTa 1o teme https://edu.sirius.online/
72 "Teopema IIudaropa u Hayana 1 24

TPUTOHOMETpHUH"
73 BriucanHble U IICHTPAIbHBIC YTIIbI 1 25 https://edu.sirius.online/
74 BriucanHble 1 IIEHTpaTbHBIE YTIIbI 1 25 https://edu.sirius.online/
75 BriucanHble U IIEHTPATbHBIC YTIIbI 1 25 https://edu.sirius.online/
76 Brniucannble ¥ IEHTpaJIbHBIE YTIIBI 1 26 https://edu.sirius.online/
77 Yron Mexay KacaTenbHOU U XOpI0i 1 26 https://edu.sirius.online/
78 VYo Mex Iy KacaTeabHON M XOP 10 1 26 https://edu.sirius.online/
79 VYTIIbI MEXAY XOpAaMHU U CEKYITUMHU 1 27 https://edu.sirius.online/
80 VYTibl MEKIY XOpJaMH U CEKYIIUMHU 1 27 https://edu.sirius.online/
81 BrucanHbie B ONMCaHHbBIC 1 97 https://edu.sirius.online/

YETBIPEXYTOJIbBHUKU




Bnucannbie n onmmMcaHHbBIC

https://edu.sirius.online/

82 . 28
YeTHIPEX YT OJIbHUKU
83 CBoiicTBa U MPU3HAKU BIIHUCAHHOTO 08 https://edu.sirius.online/
YETHIPEX YT ObHUKA
84 CBOIICTBa U MPU3HAKHU BIIHCAHHOTO 08 https://edu.sirius.online/
Y4eTHIPEX YT OJIbHUKA
g5 CBoiicTBa U MPU3HAKU BIHCAHHOTO 29 https://edu.sirius.online/
YeTHIPEXYrOJIbHUKA
86 CBoiicTBa U MPU3HAKU BIHCAHHOTO 29 https://edu.sirius.online/
YETBIPEXYTOJIbHUKA
87 B3anmHoe pacnosokeHue AByX 29 https://edu.sirius.online/
OKPY>KHOCTEi
88 B3aumHoe pacnosioxeHue AByX 30 https://edu.sirius.online/
OKPY)KHOCTEH
89 Kacanue okpyxHOCTEH 30 https://edu.sirius.online/
90 Kacanue oxpyxHOCTEH 30 https://edu.sirius.online/
01 OO1ue KacaTenbHbIE K ABYM 31 https://edu.sirius.online/
OKPY)KHOCTSIM
KonTponbsHas paboTa mo reme https://edu.sirius.online/
92 "VTIBl U 4ETBIPEXYTOJIBHUKH, 31
CBSI3aHHBIE C OKPYKHOCTBHIO"
[ToBTOpeHue u 06001IeHNE. https://edu.sirius.online/
03 Pemienue 3a/1a4, WILTFOCTPHPYIONIMX 31
CBSI3M MEX/y Pa3InuHbIMUA TEMaMH
Kypca
[ToBTOpeHue u 0000IIEHHE. https://edu.sirius.online/
94 Pemenue 3anau, HIUTFOCTPUPYIOLIUX 32

CBsA3U MCIKIY Pa3JIMYHBIMHA TCMaMU




Kypca

95

96

97

98

99

100

[ToBTOpeHue u 0600IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3U MEKY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpeHue 1 0600IIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEKIY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpEeHME B 00OOIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEXKIY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpenue n o6obIIEeHHE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEXKY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpenue u o6oObIIEeHHE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEKIY Pa3IUYHBIMUA TEMaMHU
Kypca

[ToBTOpeHue u 0600IIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3U MEKY Pa3IUYHBIMUA TEMaMHU

Kypca

32

32

33

33

33

34

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

101

102

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpenue u o6o0IIeHNKE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

34

34

https://edu.sirius.online/
https://edu.sirius.online/




CBSI3U MEXY Pa3IMYHBIMU TEMaMHu
Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

17




9 KJIACC

KosmuecTBo yacos Homep
Ne . DJeKTpPOHHbIe HU(PPOBHIE
n/n Tewa ypoxa Bcero Kontposbnpte  Ipakruseckme  yieonoil oOpa3oBaTe/IbHbIE Pecypchl
padoThI padoThI He/leIn
CuHyc, KOCHHYC, TAHT'€HC YTJIOB OT https://edu.sirius.online/
1 1 1
0 1o 180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1 1 https://edu.sirius.online/
TOXIECTBO
3 dopMyITbl TPUBEICHHUS 1 https://edu.sirius.online/
4 DopMyITbl TPUBEACHHS 1 https://edu.sirius.online/
5 Pemenue TpeyronpHukoB. Teopema 1 ) https://edu.sirius.online/
KOCHHYCOB
6 Pemenue TpeyronpHukoB. Teopema 1 ) https://edu.sirius.online/
KOCHHYCOB
7 Teopema cunycoB 3 https://edu.sirius.online/
8 Teopema cunycoB 1 3 https://edu.sirius.online/
Perrenue nmpakTHUecKkux 3aaad c https://edu.sirius.online/
9 HCII0JIb30BAHUEM TEOPEMBI 1 3
KOCHHYCOB ¥ TEOPEMbI CHHYCOB
Pemenne npakTudyeckux 3anad ¢ https://edu.sirius.online/
10 HCII0JIb30BAHUEM TEOPEMBI 1 4
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Perenne mpakTuyeckux 3aaad ¢ https://edu.sirius.online/
11 HCIIOJIb30BAHUEM TEOPEMBI 1 1 4
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
12 Perrenne mpakTHYECKUX 3a1a4 C 1 4 https://edu.sirius.online/

HCIIOJIB30BAHHUEM TCOPEMBIL




KOCHUHYCOB U TCOPEMbI CUHYCOB

Tpuronomerpuyeckue GopmMyIsl

https://edu.sirius.online/

13 JUTS TITOMIAIA TPEYTOIbHUKA,
napaJuienorpaMmma
Tpuronomerpudeckue GopMyIIbI https://edu.sirius.online/
14 JUTSI TUTOIIA/IM TPEYTOJIbHUKA,
napasuienorpaMmma
TpuronomeTpuueckue GopMyJibl https://edu.sirius.online/
15 JUIS TIIOIAAN TPEYTOIbHUKA,
napasuienorpaMmma
Tpuronomerpuueckue GopMyJibl https://edu.sirius.online/
16 JUTS TITOMIAIA TPEYTOIbHUKA,
napasuienorpaMmma
17 dopmyina ['epona https://edu.sirius.online/
18 ®opmymna 'epona https://edu.sirius.online/
19 dopmyina ['epona https://edu.sirius.online/
20 dopmyra mTonaa BEITYKIOTO https://edu.sirius.online/
YeTHIPEXYTOIBbHHUKA
21 dopmyrta MIIOMIa 1 BBITYKIOTO https://edu.sirius.online/
YEeTBIPEX YT OJIbHUKA
29 KonrponsHas pabora no teme https://edu.sirius.online/
"Pemrenne TpeyronbHUKOB"
93 Xopas! ¥ o100HbIEe TPEYTOIbHUKH https://edu.sirius.online/
B OKPYKHOCTH
o4 Teopema o POU3BEACHUH OTPE3KOB https://edu.sirius.online/
XOpA
o5 Teopema o mpou3BeIEHUHN OTPE3KOB https://edu.sirius.online/

XopJa




TeopeMsl 0 IpOU3BEICHUH

https://edu.sirius.online/

26 1 9

OTpPE3KOB CEKYIIHX
97 Teopemsl 0 IpoU3BEICHUN 1 9 https://edu.sirius.online/

OTPE3KOB CEKYIIHNX
28 Teopema 0 KBajgpaTe KacaTeIbHOU 1 10 https://edu.sirius.online/
29 Teopema o KBajapaTe KacaTeIbHOU 1 10 https://edu.sirius.online/
30 Teopemsr UeBbl 1 MeHnenas 1 10 https://edu.sirius.online/
31 Teopembt Uesl 1 Menenas 1 11 https://edu.sirius.online/
32 Teopemsr UeBbl 1 MeHnenas 1 11 https://edu.sirius.online/
33 [TousiTHEe O TOMOTETHH 1 11 https://edu.sirius.online/
34 KonrponsHas pabora o reme 1 12 https://edu.sirius.online/

"[Togobue TpeyrobHUKOB"

VYpaBHEeHHE MPSIMOI Ha TIOCKOCTH. https://edu.sirius.online/
35 VYrinosoii Kvoa(b(pHuHeHT " 1 12

CBOOOIHBIN YIIEH, MX

reOMETPUYCCKHIA CMBICIT

VYpaBHEeHHE MPSIMOI Ha TIOCKOCTH. https://edu.sirius.online/
36 VYrinosoii Kvoa(b(pHuHeHT " 1 12

CBOOOIHBIN YIIEH, MX

TEOMETPUYCCKHIA CMBICIT

[MapamienbHOCTD U https://edu.sirius.online/
37 MIEPIEHIUKYJIIPHOCTD MIPSIMBIX 1 13

(uepe3 yrioBoi KO3 PHUIIUEHT)
38 VYpaBHEHHE OKPYKHOCTH 1 13 https://edu.sirius.online/

Haxoxnenue nepeceueHuit https://edu.sirius.online/
39 OKPY>KHOCTEH U MPSIMBIX B 1 13

KOOpAUHATAX
40 Haxoxaenne nepeceueHmin 1 14 https://edu.sirius.online/




OKPY>KHOCTEH U MPSAMBIX B
KOOPJAHMHATAX

dopMyia pacCTOSHUSA OT TOYKH 10

https://edu.sirius.online/

41 . 14

npsMO

[Tnomans mapauiesorpaMmma B https://edu.sirius.online/
42 KOOPJMHATAX, TIOHIATHE 00 14

OPHUEHTUPOBAHHOM ILJIOIIA/H

[TpuMeHeHrEe METOIa KOOPAUHAT B https://edu.sirius.online/
43 MPaKTUYECKU-OPUEHTUPOBAHHBIX 15

reOMETPUYCCKHX 3a/]a4ax
44 KontposbHas paboTa mo Teme 15 https://edu.sirius.online/

"Metoxa koopauHat"
45 BekTophl Ha MIOCKOCTH 15 https://edu.sirius.online/

CroxeHre ¥ BBIYUTAHHE BEKTOPOB https://edu.sirius.online/
46 — IpaBWJIa TPEYTOJIbHUKA U 16

napaJuienorpaMma

CroxeHre ¥ BBIYUTAHHE BEKTOPOB https://edu.sirius.online/
47 — TpaBWJIa TPEYTOJbHHUKA U 16

napaJuienorpaMmma
48 VYMHOKEHHE BEKTOpa Ha YUCIIO 16 https://edu.sirius.online/
49 Koopaunatsl BekTopa 17 https://edu.sirius.online/

Cro)xeHre ¥ BEIYUTAHHE BEKTOPOB, https://edu.sirius.online/
50 YMHO>KEHHE BEKTOPa Ha YHCIIO B 17

KOOPIUHATAX

CroxeHre 1 BBIYUTaHUE BEKTOPOB, https://edu.sirius.online/
51 YMHOXEHHE BEKTOpa Ha YUCIIO B 17

KOOpAMHATAX
52 [IpumeneHne BEKTOPOB B (hu3mKe, 18 https://edu.sirius.online/




LEHTpP Macc

53

54

[TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznoxenus BeKTOpOB 1o 0a3ucy

[TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznoxenust BEKTOPOB 110 0a3ucy

18

18

https://edu.sirius.online/

https://edu.sirius.online/

55

[TonsTre o 6a3uce (Ha TIOCKOCTH).
Pa3noxxeHust BEKTOPOB 10 6a3ucy

19

https://edu.sirius.online/

56

57

58

CkansipHO€E IIpOU3BEIEHUE
BEKTOPOB, TEOMETPUYECKHN CMBICIT
U BBIPAKECHUE B IEKapPTOBBIX
KOOPAHMHATAX

JMCcTprOYyTUBHOCTh CKAJIIPHOTO
MIPOU3BEIICHUS

CkansipHO€ NPOU3BEICHUE U
MPOEIUPOBaHUE

19

19

20

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

59

60

61

62

[IpuMeHeHne CKaJIsIpHOTO
IIPOU3BEICHUS BEKTOPOB IS
HAaxO0KJICHHUs JUIUH U YIJIOB

HpI/IMeHeHI/Ie CKaJIsIpHOT'O
IMPOU3BCACHUS BEKTOPOB IJIA
HaXOXJACHUA IJIMH U YI'JIOB

[IpumeHneHne ckansipHOro
IIPOU3BEIECHUS BEKTOPOB IS
HaXO0XACHUS JUIMH U YIJIOB
Pemenue reoMmerprueckux 3agad ¢
MIOMOUIBIO CKAISIPHOTO
IIPOU3BENCHUS

20

20

21

21

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

https://edu.sirius.online/

63

Pemienne rCOMCTPHUYCCKHUX 3a1a4 C

21

https://edu.sirius.online/




IIOMOIIBIO CKAJIAPHOTO

HPOU3BE/ICHNUS

64 KonrpospHas paboTa 1o Teme 1 29 https://edu.sirius.online/
"BexTops!"

65 [TpaBHUIbHBIC MHOTOYTOJIBHUKH, 1 27 https://edu.sirius.online/
BBIYHCIICHUE UX 3JIEMEHTOB

66 [TpaBuIIbHBIE MHOTOYTOJILHUKH, 1 29 https://edu.sirius.online/
BBIYHCIICHUE UX 3JIEMCHTOB

67 [TpaBuiIbHBIE MHOTOYTOJILHUKH, 1 23 https://edu.sirius.online/
BBIYHCIICHUC UX 3JIEMCHTOB

68 [TpaBuiIbHBIC MHOTOYTOJIBHUKH, 1 23 https://edu.sirius.online/
BBIYHCIICHUE UX 3JIEMCHTOB

69 Yucio T ¥ UTMHA OKPY)KHOCTH 1 23 https://edu.sirius.online/

70 Yucio m v IIMHA OKPY>KHOCTH 1 24 https://edu.sirius.online/

71 JInrHa Tyrd OKPY>KHOCTH 1 24 https://edu.sirius.online/

72 JInrHa Tyru OKPY>KHOCTH 1 24 https://edu.sirius.online/

73 Pannannas mepa yria 1 25 https://edu.sirius.online/

74 Pannannas mepa yria 1 25 https://edu.sirius.online/

75 [Tnomans Kpyra u €ro 3JeMEHTOB 1 o5 https://edu.sirius.online/
(cexTopa U cerMeHTa)

76 [Tnomans Kpyra u ero 3JIeMEeHTOB 1 26 https://edu.sirius.online/
(cexTopa u cermMeHTa)

77 [Tnomaap kpyra u ero SJ€MEHTOB 1 26 https://edu.sirius.online/
(cexTopa u cermMeHTa)
Brruucnenue nepuMeTpoB https://edu.sirius.online/

78 Iomazei Guryp, BKIFOYAIOLIIX 1 26

3JIEMEHTBI Kpyra




Brrunciienue nepuMeTpoB 1

https://edu.sirius.online/

79 omasen GUryp, BKIFOYAFOIINX 27
AJIEMEHTBI Kpyra
80 KonTtpomnbHas o teme "J{nuna 97 https://edu.sirius.online/
OKpPY>KHOCTH M ILIOIAaAb Kpyra"
81 LleHTpanbHas CHMMETPHS 27 https://edu.sirius.online/
82 LleHTpabHO-CUMMETPUYHBIC 08 https://edu.sirius.online/
burypsl
83 [ToBopor 28 https://edu.sirius.online/
84 OceBasi cuMMeTpHsI 28 https://edu.sirius.online/
g5 durypsi, CI/IMMeTpI/ILIHI)Iev 29 https://edu.sirius.online/
OTHOCHTEIBHO HEKOTOPOH OCH
86 [MapannenbHBIN IEpEeHOC 29 https://edu.sirius.online/
87 [ToHsTHE MBUKEHUS U €T0 CBOWCTBA 29 https://edu.sirius.online/
88 PaBencTBo duryp 30 https://edu.sirius.online/
[posiBneHUs: CHMMETPUH B https://edu.sirius.online/
89 IIPUPOJIE, )KUBOIIUCH, CKYJIBITYPE, 30
apXUTEKTYpe
90 Kommosumuu naBuxeHuit 30 https://edu.sirius.online/
(mpocreiinue npuMepsl)
[ToBTOpeHUe u 06001ICHNE. https://edu.sirius.online/
01 Pemenue 3a/1a4, WILTFOCTPUPYIOIIIX 31
CBSI3H MEXTY Pa3INYHBIMUA TEMaMH
Kypca
[ToBTOpeHUe u 06001ICHNE. https://edu.sirius.online/
92 Pemenue 3a/1a4, WILTFOCTPUPYIOIIIX 31

CBsA3U MCXKIY pa3JIMYHbIMU TCMaMH
Kypca




93

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3a1a4, WILTFOCTPUPYIOIIIX
CBSI3M MEXK]Y pa3INuHbIMU TEMaMH

Kypca
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[ToBTOpenue u o0oOIIEHHE.
Pemenue 3a1a4, HILTFOCTPUPYIOIINX
CBSI3M MEXK[Y Pa3INuHbIMU TEMaMH

Kypca
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[ToBTOpenue u o6oOIIEHHE.
Pemenne 3amad, HILUTFOCTPUPYOLIUX
CBsA3U MCXKIY pa3IMYHbIMU TCMaMH

Kypca

32

https://edu.sirius.online/
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[ToBTOpenue u o6oOIIEHHE.
Pemenne 3ama4, MILTFOCTPUPYOLIUX
CBsA3H MCXKY pa3IMYHbBIMHU TEMaMH

Kypca
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[ToBTOpenue u o6oOIIEHHE.
Pemenne 3amad, MILTFOCTPUPYIOIIUX
CBsA3U MCXKIY pa3JIMYHbIMU TCMaMH
Kypca

[ToBTOpenue u o6o0IIEHHE.
Pemrenne 3amad, MILTFOCTPUPYOIINX
CBsA3U MCXKIY pa3JIMYHbBIMH TEMaMH
Kypca

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3a1a4, HIUTIOCTPUPYIOINAX
CBSI3M MEXXIY Pa3INIHBIMU TEMaMHU

Kypca

33

33

33

https://edu.sirius.online/
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[ToBTOpenue u o0o0IIEHHE.
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Pemienue 3a1a4, MIIIIOCTPUPYIOIUX
CBSI3U MEXKAY Pa3IMYHbIMU TEMaMHU

Kypca

101 HroroBas koHTpoJIbHAs paboTa

[ToBTOpEeHME M 00OOIICHNE.
Pemenve 3a1a4, WUTFOCTPUPYIOIIMX
CBSI3U MEKIY Pa3IMYHBIMU TEMaMHU
Kypca

OBILIEE KOJIMYECTBO HACOB I10
ITPOTPAMME

102

102
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34

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus 7-9. JI.C. AtanacsiH, Mocksa «IIpocBenienne» 2023
A.Il.EpmoBa «CaMocCTOsITeTbHbIE M KOHTPOJBHBIC PA0OTHI IO anredpe U 1Mo TeOMETPUH IS 7

Kkiracca» Mocksa Niekca 2022

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I'eomerpus 7-9. JI.C. Atanacsn, Mocksa «IIpocBemenue» 2023

['eometpusi: 7 kacc: AMAAKTUYECKUE MaTepUaibl: COOPHHK 3a/1a4 M KOHTPOJIbHBIX padot A.IlL.
Epmoa, Mocksa Wnekca 2022

['eometpus: 7-9 camocTrosiTenbHbIE U KOHTPOJIbHBIE padboThl, M.A.Muenckas, Mocksa

«IIpocsemenue» 2017

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/subject/17/7/

http://school-collection.edu.ru

http://mat.1september.ru
https://edu.sirius.online/#/
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