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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIIeYUTh M3YYeHHE CBOMCTB M pa3MepoB QUTryp, HX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTelIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOAUTD
JIOKa3aTeNIbHbIE PACCYKJEHHUS, CTPOUTH JIOTUUECKUE YMO3aKIIIOUEeHHUs, JOKA3bIBATh
WUCTUHHBIC YTBEPXKACHUS W CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JIeHUs «OT TPOTUBHOTO», OTJIMYAaTh CBOHCTBA OT TPU3HAKOB,
dbopmynupoBath 00paTHbIe yTBepkaeHMs. Oco0oe 3HaUeHHE JoKa3aTelbHas TUHUS
UMeeT JJIs yriIyOJIEHHOTO N3YUYEHUsI MAaTEMATHUKHU.

[{enpto n3y4eHus TEOMETPUU SIBIISIETCSA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MATEMaTHIECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIATb
r€OMETPUYECKYIO0 (DUTYpYy, OIHUCHIBATH CJIOBAMH UYEPTEX WIM PUCYHOK, HAWTU
IVIOIIa/lb  3€MEJIBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAs, BBIYUCIHUTEIbHAS JIMHUS B M3yUYCHHUU TEOMETPHUH.
[Ipu pereHnn 3amay MPAKTUYECKOTO XapakTepa OO0y4YarOIIMIACS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlbHBIX JKU3HEHHBIX CHUTYyallii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh YueOHOro Kypca yriiyOJa€HHOro U3yUeHHsI TeOMETPUU COCTOUT B
TOM, YTO OOy4arolIHecsl He MPOCTO 3HAKOMSATCA C ONPENEAEHHBIMU MOHATUIMH, A
YBEpEHHO OBiajJeBaloT UMH. CyIIECTBYIOIINE TEMbI IPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHMsI, TOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexkie Bcero pusmke u nHPopMaTHKe,
a TaKKe IOJIb30BAThCA TMOJYYCHHBIMH 3HAHUSIMU TPU PEIICHUH TPAKTHUYECKUX
3ajad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHBIA yueOHBIiH
Kypc «l'eoMerpus», KOTOPBIA BKJIIOYAET CIHEAYIOUIME OCHOBHBIE pPAa3Jeibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYy>XKHOCTHY,
«UYeTtpipéxyronpaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmy», a
Takke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kjacce
— 102 gaca (3 gaca B Heento), B 8 kiacce — 102 gaca (3 vaca B Hefiento), B 9 kiacce
— 102 gaca (3 yaca B HefIeINIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hauagna reomerpun

Hctopuss BO3HUKHOBEHHS M Pa3BUTHUA TreoMeTpud. HauyanbHble MOHATHS
reomerpun. Touka, mpsimMasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHue MIMHBI OTpE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[Tonymnockocts W yroid. Buael yrnoB. HM3MepeHune BeEIWYUH YIJIOB.
BeprukanbHble U cMexHbIE yIuibl. [lapanienbHble U IEpIEHINKYIIIPHBIE TIPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunpl nomanbix. JlnuHa momanou. MHoroyronesHuku. Ilepumerp
MHOIOyroyibHuKa. [IoHsTHE O BBINYKIIBIX U HEBBIIIYKJIBIX MHOIOYI'OJIbHUKAX.

[lepBuuHble mpencTaBICHUS O PpaBEHCTBE QUIYP, HUX PACIOIOKEHHH,
CUMMETPHH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 ©3MEPEHHUIN U IOCTPOCHUM.

TpeyrojbHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHUE. Meauana, OHWCCeKTprca M BbICOTa
TPEYTOJIbHHUKA.

PaBeHcTtBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUSI MEXKYy CTOPOHAMHM W yIJIaMHM TpeyrojibHuKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUU B OKPYKAIOILLEM MUPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHAE CBEACHUS O MOCTynaTe EBKimaa u o
posin JIo6aueBCKOro B OTKPHITUU HEEBKIMAOBOM reomeTpun. CBOMCTBA U MpPU3HAKU
napaienbHbIXx  npsMbix. CymMma  yriioB  TpeyrojbHUKAa. BHelmHue  yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKAa M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrosibHble TPEYr0JbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHas1. CBOMCTBO MeAUaHbl MIPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyronbHblii TPEYroJbHUK C yriioM B 30°.

OKpyx)HOCTH
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[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH M Kpyra: LIEHTp,
pannyc, 1uaMeTp, XOpJa, UX CBOMCTBA. B3auMMHOE PacIONOXKEHUE OKPYKHOCTH U
npsamoil. KacarenbHas u cexymas K OKpy»KHOCTH. OKpy>KHOCTb, BIIMCAaHHAS B YTOJL.
[Tpocreiimye NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U TUHEUKH.

I'eomeTpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUYECKOM MecTe TOueK. [Iprumepbl reoMeTpuuecKux MecT
TOUYEK Ha IJIOCKOCTH. buccekTpuca yria u cepeAMHHBIN NEpIEHAUKYIISP K OTPE3KY
KaK TeOMETpUYecKrue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
HEHTP. MeTo reOMEeTpUUECKUX MECT TOUEK NPU PEUICHUHN T€OMETPUUECKHX 3a/au.

ITocTpoenusi ¢ NOMOIIBLIO UMPKYJISA U JIMHEHKH

Hcrtopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
3aJ1ayy Ha MOCTPOCHMS, pELIEHUE 3a]1a4 HA IOCTPOECHNUE HUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoWcTBa. IIpAMOyroiabHUK, pomoO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBoOMcTBa U pu3HaKu. [IpssmoyronbHas Tpaneuus. CpeaHssl JUHUS TPANCLHH.

Cpennsss TMHUSA TPEYrojbHHUKAa. MeETon yJIBOEHHUsS MEIHWaHbl TPEYrOJIbHHKA.
Teopema 0 nepeceueHun MEMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 IPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.

IMoxoome

[logobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. Ilpusznaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHne nomo0usi HpU PELIEHUH TEeOMETPUUYECKHX U
MPAKTUYECKUX 33/1a4.

IL1omans

[Tousatne o mmromaau. CBoOWMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiime GopMynbl IS MIIOIIAAM TPEYTrOJbHUKA, MapajuieorpaMma, pomoa u
Tpaneuuu. [lnomaan nogoOHbIX puryp. OTHOIIEHHE MIIOMIAIEN TPEYTOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

DJIeMEHTbI TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI€HC W KOTAHTE€HC OCTPOro yrja MpsSIMOYTOJIbHOIO
TpeyrojibHuKa. Tpuronomerpuueckue ¢yaknuu yriaoB B 30° 45° u 60°.
[IponopioHaIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO
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BrmcaHHbBIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KaCaTeIbHOW U XOPJAOH. Y TJIbI
MEXKIy XOpJaMH M CEKyllMMH. BIHCaHHble W ONMCAaHHBIE OKPYKHOCTH
TPEYTOJIbHUKA M 4YeTBIPEXYroJpHUKH. CBOWCTBA M NPU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOe pacnosoxeHue IByX OKpykHocTed. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. @opmynel  npuBencHus.  PemeHue
TPEYroJIbHUKOB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. PellleHne npakThyecKux
3aJ1a4 ¢ KCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3anau
F€OMETPHUYECKON ONTUKH.

TpuronomeTpuueckue dbopMmynsl I TUIOHMIAAM  TPEYTOJbHUKA,
napajuienorpamma, pomb6a, tpaneuuu. Popmyna I'epona. Popmyna miomaau
BBIITYKJIOTO YEThIPEXYTOIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl U TOJOOHBIE TPEYTOIBHUKHU B OKPYKHOCTH. Teopema o npousBeaeHUN
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYILNX, TEOPEMaA O KBaJpaTe
KacaTenpHOU. [[puMeHeHune npy pemeHnn reoMeTpuYecKux 3a1ad. Teopemsl UeBbl
u Menenasd. [lonsitue o romoreTum.

MeToa KOOpaAMHAT

VYpaBHeHue NpAMON Ha TJIOCKOCTU. YTJIOBOM KOA(GOUIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH CcMbICH. [lapamienbHOCTh W NEPHEHAMKYJISIPHOCTH
NPSIMBIX (Y4epe3 YyriaoBoi Kod(DPUIIUEHT).

VYpaBHenue okpyxHocTU. HaxoxkaeHne nepecedeHnii OKpYKHOCTEN U ITPSMBIX
B KoopauHarax. @Dopmyna paccTosHUs OT TOUYKM 10 mpsmou. [liomans
napajuiejiorpaMmMa B KOOpIMHATax, MOHATHE 00 OPHUEHTUPOBAHHOM IUIOLIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1a4dax.

BexTopbl

BekTopbl Ha miockocTH. ClOXEHUWE M BBIYMTAHUE BEKTOPOB — IpaBHIIA
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTopa. CloXeHue U BBIYMTAHHE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIO B
KoopauHartax. [[puMeHeHre BeKTOpOB B (PU3MKe, LIEHTP Macc.

[Tonsitue o Oa3uce (Ha MIOCKOCTH). Pa3nokeHuss BEKTOpPOB Mo Oazwucy.
CkaysipHOE TIPOW3BEAEHUE BEKTOPOB, F'€OMETPHUYECKHI CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHMBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHoe npou3BeA€HUE M MpoelnupoBaHue. [IpuMeHeHue CKaJsIpHOro
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IIPOU3BEIACHUS BEKTOPOB [UIsl HAXOXKIAEHUsS [JUIMH MW yrjaoB. PemeHue
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M ILIOIIAAb KPYyra

[IpaBrIIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpy)HOCTU. ['pagycHast U paguaHHast
Mepa yria, BBIUMCIEHHE JUIMH Oy OKpyXHOcTeu. Ilnmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

[entpanbHas cummerpusi. LlenTpanbHo-cuMmMmeTpuunbie Qurypsl. [ToBopor.
OceBag cummerpusa. PUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwxeHuss W ero cpoiictBa. PaenctBo ¢uryp. I[lposiBiaeHus
CUMMETPUM B NPUPOJE, >KUBOIUCH, CKYJIBNTYype, apxurektype. Kommozummm
NBUKEHUH (mpocteiimme npuMepsl). [[puMeHeHrne B reoMeTpUYecKHX 3a/1auax.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MaTeMaTHUKE
XapaKkTepU3yrTCs B 4YaCTH:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHHEM K  JIOCTHKEHHSIM  POCCHICKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEH Irpak/laHWHA U pean3alluu €ro
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAaHUEM BaXHOCTH MaTEMaTHYE€CKOTO
oOpa3oBaHUsS Ha TPOTSHKEHMHM BCEHM JKU3HU NJIsl YCHEIHOW NpodeccroHaIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PaCCYyXICHHUM, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTAlEe B JIEATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl 4eloBeuUeCKOM
JEeATEIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAUUMOCTH IS Pa3BUTUS ITUBUIM3AIINH,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPeJICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYms:
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TOTOBHOCTBIO MPHUMEHITh MAaTEMATUYECKUE 3HAHUS B HMHTEPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOIO0 K€ MpaBa APYroro 4eiOBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIs1 peIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJISl OKPYKAIOIIECH Cpeibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO IE€ATEIBbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEO0OXOMMOCThIO B (DOPMUPOBAHWU HOBBIX 3HAaHUU, (HOPMYJIHPOBATH HJICH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBIICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATHHBIMHU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSMHU M YHUBEPCATBLHBIMU PETYJIATUBHBIMH JICHCTBUSAMHU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble JJornueckue aAelcTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHATHUN, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHI, yCTaHAaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;
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BOCIPUHUMATh,  (GOpPMYIUPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHSI
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEMaTUUYECKHX
(GakTOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOIUTH MPUMEPHI U KOHTPIPUMEDPHI,
OPUMEHATH METOJ, MAaTeMaTUYeCKOM WHIYKUHWH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILLIEHUS, BEIOMPATh HanboJIee MOIXOASIINNA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
CaMOCTOATENIbHO YCTaHAaBJIMBaTh HMCKOMOE W JaHHOE, (OpPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULMIO, MHEHHUE;

IIPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (HOPMYJIMPOBaTh OOOOIIEHUSI M BBIBOABI MO Pe3yjbTaTaM
NPOBENEHHOTO  HAONIOACHMS, HUCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
MPEANOJIOKEHNS O €r0 PA3BUTHUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJIAITH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMALMM, JaHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpenacTaBieHUs HHPOpMAUMU U WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOMHAIUSIMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMALIMK MO KPUTEPHSIM, MPEATIOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUA:
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BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHGHHWS [0 XOAy pCIIeHUS 3aaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yiIbTar;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAEMOI TEMBI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3Muhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
(GbopMyITHMpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHSI,

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1ayi, SKCIIEPUMEHTA, UCCIICOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpUU;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboOThl TPU peIIeHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IIeJhb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTAaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIBI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W pPE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U MHBIC); BHITIOJHSATH CBOIO YaCcTh PaObOThHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA9€CTBO pe3yJbTaTa
KaueCTBO CBOETO BKJIJa B OOIINI Pe3ysbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHATHS PEIIeHU (MHAMBUAYAJBHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJTOPUTM pElIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCI pPEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBHUE pe3yJibTaTa AEATEIbHOCTU MOCTABICHHON LETU U
YCJIOBUSIM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEIOCTUKEHUS 11e]Ih, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh SMOLMHU MNPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh AYMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06ydenus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TPEIMETHBIC
pe3yJIbTATHI:

Pacrno3naBaTh UM3y4eHHBIE TE€OMETpUYECKHE (QUTYPBI, ONPENeNsATh HX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh TI'eOMeTpUYecKue (GUTypbl, BBIOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIC U YIJIOBBIE BEJIMYUHEBI. Pemars
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlemate NIPUKUAKY U OLICHKY JIMHEWHBIX U YIVIOBBIX BEJIWYUH IPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pasMepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHEI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUS C MCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWMCTBOM MEJHUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUUECKUX 3a/1a4.

Onpenensth nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PAcCTOSIHUAN OT TOUYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOIUTH BBIUMCICHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIC 3HAUCHUS YTJIOB
B F€OMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHHH JIBYX
MapaJyICIbHBIX MPSAMBIX CEKYIIEeW. Pemars mpakTHuecKre 3aa4yd Ha HaXOXICHHUE
YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEeKTpHUCY yIJla U CEpEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK r€OMETPUYECKHE
Mecta Touek. [lonb3oBaThcs nouaTueM reomerpudeckoro Mecra touek (I'MT) npu
JI0KAQ3aTENbCTBE TEOMETPUUECKUX YTBEPKIACHUM U IIPU PELICHHUU 3a/1a4.
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@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U IPUMEHSThH
ATH CBOMCTBA IPHU PELICHUU 3a7a4.

Brnagete MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh M UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

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

Jloka3piBaTh M MPUMEHATH MPOCTEUIINE TE€OMETPUYECKHE HEPABEHCTBA,
MMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO LIUPKYJIA U
JIMHEUKHU.

K koH1y 0oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pE3yNbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMM MPH PEIICHUH N€OMETPUYECKHX 3aaad. PaznumyaTh
MPU3HAKU U CBOMCTBA MapajuiesiorpaMma, pomOa U MpsIMOYTOJIbHUKA, JTI0Ka3bIBATh
UX ¥ YBEPEHHO NPUMEHSATH MPU PELIICHUH FT€OMETPUUYECKUX 3a]au.

Hcnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUs MEAUAaH TPEYroJIbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnanets noHsATHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPANEUU, IPUMEHSATH UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpEMY O TNPOMOPLHMOHATIBHBIX OTpe3Kax, NPUMEHATh HMX I pPElICHUS
MPaKTUYECKUX 3a]1a4.

Pacrio3HaBaTh UEHTPATbHO-CUMMETPUYHBIE (DUTYpbl W HCHONB30BATh HUX
CBOWCTBA MPU PEIICHUHU 3aa4.

Brnanets moHsTHSMH TOA00WS TPEYroOJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYrOJIbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 NMoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
noo0usl TPEYrONbHUKOB TPU PEIICHUHA TeOMETpPUYEeCKuX 3anad. JlokaspiBaTh u
MPUMEHSITh OTHOIIEHUS IPOMOPIUOHATIBHOCTU B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MoI00Me B MPAKTUIECKUX 3aadax.

BeiBomuTh W HMCHOJIB30BAaTH MpoCTeiIue (QopMyasl ISl TUIOIIAAH
TpPEYroJibHHUKA, NapajjiesiorpaMma, poMoa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
croco0amMu) TIOMIaah TPEYTrOJAbHUKA ¥ IUIOMAAM MHOTOYTOJBHBIX (UTYD
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(monB3ysich, T€ HEOOXOAMMO, KaJIbKYJISATOPOM). 3HaTh OTHOIICHHE IUIOLIaAeH
NoIOOHBIX (UTYp U MPUMEHSATh NPHU peHIeHHH 33Aad. [IpUMeHATh MoIydeHHbIE
YMEHHMsI B IPAKTUYECKUX 3a/1ayax.

[Tonb3oBatbess Teopemoil [ludaropa nans pelieHuss T€OMETPUUYECKUX U
paKkTUYeCKuX 3aaa4. CTpOUTh MaTEMAaTUUECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTMHBI.

Bnagerp NOHATHEM BIMCAHHOTO M LEHTPAIBHOIO yria, yrja Mexay
KacaTelbHOM M XOp/AOH, OIMMCAHHOM M BIIMCAHHOW OKPY>KHOCTH TPEYrOJIbHUKA U
4eThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA MPU PELIECHUH 3aa4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUHU (TOJB3YsCh, TJE HEOOXOAUMO,
KJIBKYJISITOPOM).

K koHily 00y4yeHus B 9 kiacce 00y4aromuics NOJYyYUT CIAEAYIOIINE IPEAMETHBIE
pEe3yJIbTaThI:

3HaTh TPUTOHOMETpUUYECKUE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
MOMOILBIO Pa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHbI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonb30BaTbes (popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHATH UX JIS
HAXO0XKJIEHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELICHUH TIeOMETPUYECKUX 3anad. [IpuMeHATh MOaydeHHbIE 3HAHWUS IIPU
pELIEHNHN NMPAKTUYECKHUX 3a4a4.

[IprMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOJIUTH
U BIAJIETh TPUTOHOMETPUYECKUMHU (GopMynamMu ISl IJIOIIAAUW TPEyroibHUKa,
napajuiesorpaMma, pom0a, Tparneuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epoHa u
dbopMyITy JUIs TTOIAIHN BBITYKIOTO YETHIPEXYTOJbHUKA.

HNmeTs npencraBiaeHue 0 rOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaILIUSX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBl O BIMCAHHBIX YIVIaX, YIVIAX MEXAY XOpIaMH
(CeKyIIMMHM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW MTPU PEIIEHUN F€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O NPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBaAPATE KaCaTEIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsiMOM  Ha TUIOCKOCTH. Bragerb MNOHATHSAMM yIJIOBOrO KO3(QQUIMEHTa U
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CBOOOJIHOTO YJI€HA, MOHUMATh WX TE€OMETPHUUECKH CMBICI U CBS3b YIJIOBOTO
K03 GuUIIMEHTa ¢ BO3pacTaHUEM U yObIBAaHHEM JTMHEHHON QYHKIIMH. YMETh pemiaTh
METOIOM  KOOpPAMHAT  3a/laud, CBSI3aHHbIE C  NApPAUICIBHOCTBIO U
MEPIEHIUKYJIAPHOCTBIO MPSAMBIX, MEPECCUYCHUEM MPSAMBIX, HAXOXKICHHEM TOUYEK
IIEPECEUYECHUS.

BeiBoIUT M BIAAETh YPAaBHEHHMEM OKPYKHOCTH. Mcmonp3oBaTh MeETOA
KOOpDAMHAT Il HAXOXKICHHUS IEPECEUCHU OKPYKHOCTEM W mpsMbIX. Braners
dbopMmynamMu paccTOSHMS OT TOYKH JO MPSMOM, IUIOUIAJAM MapajuiesiorpaMMa B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEHTHpPOBaHHOM miomanu. llomb30BaThCs
METOZOM KOOPJAMHAT Ha INIOCKOCTH, IPUMEHATH €TI0 IIPU PEIICHUHN T€OMETPUIECKHAX
M TPAaKTUYECKUX 3amad. [IpuMeHsTs MeTOA KOOpPAMHAT B INPAKTUKO-
OPUEHTUPOBAHHBIX NT€OMETPUYECKUX 3a7adax.

Biiagerp noHATHEM BEKTOpAa. YMETh CKIAAbIBaThb U BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJAETh IPAaBUJIAMU TPEYTOJbHHUKA W IApaJIENIorpaMma.
Bianerp NpakTUYECKUMH HHTEPIPETALUSAMUA BEKTOPOB. YBEPEHHO ITOJIb30BATHCSA
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpAMHATAX.

Hmets npencraBieHue o 0a3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKAX COOTHOIICHUM. I[IpUMEHATHP TMOJydYEeHHBIE 3HAaHHS B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Bilanerp NOHATHEM CKaJIspPHOIO IIPOM3BENCHUSA BEKTOPOB, IOHMMATh €ro
Ir€OMETPUYECKUM CMBICII U YBEPEHHO IT0JIb30BATHCS €r0 BEIPAKEHUEM B IEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCThH CKAJISIPHOIO MPOU3BEACHUS U €r0 CBA3b C
npoenupoBaHueM. [IpUMEHSATP  CKalApHOE NPOU3BEICHHE BEKTOPOB IS
HaxOXJICHUA [JIMH M YIVIOB. Pemarb reomMeTrpudeckue 3aJadd C IOMOILBIO
CKAJIAPHOIO Ipou3BeneHus. Vcnomp30BaTh CKaIsipHOE NMPOU3BEACHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agavax.

Branerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacrer. [lonumare cmbici uncna . [IpUMEHATh MOJyYEHHBIE YMEHUsS IPU
pEIIeHNU TPAaKTUYECKUX 3a4ady. 3HATh HCTOPUYECKHE CBEIEHHUS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U ILTOIIAAN KPYTa.

WNmers mnpencraBieHue o MpeoOpa3oBaHUM TUIOCKOCTH, O JBUYKEHUSX.
Haxoguth ocu, LEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIMX TpeoOpa3oBaHuid. [IpuMeHATh MBMKEHUS TUIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpyMEHATh MONYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a/1a4 PEATBHON KU3HHU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

C MPUMEHEHHEM IMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKIMH (TOJB3YSICh, TIE
HEOO0XOMMO, KaJIbKyJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne i/ KonTpoJbHbIE
NMPOrpaMMblI Bcero o0pa3oBaTebHbIe PeCypChl
padoTshI
Hauana reomerpuu. [Ipocreiimme
1 reoMeTprIecKue (GUrypsl ¥ UX CBOMCTBA 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/7f415e2e
N3mepenne reoMeTpuIeCKUX BETUIHH
bubmuorexa [JOK
2 TpeyronbHuku 19 1 https://m.edsoo.ru/7f415e2e
3 [MapamnensHocTs. CyMMa yriioB 15 1 bubmuorexa HOK
MHOTOYTONBHUKA https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
4 HpAMOyronbHEIE TPEYTroIbHUKH 7 https://m.edsoo.ru/7f415e2e
bu6nuoreka [IOK
5 I'eomeTpiyeckue HepaBeHCTBa 5 1 https://m.edsoo.ru/7f415e2e
OxkpyxHocTbh. ['eoMeTpruueckue Mmecta bubmuotexa [JOK
6 ToueK. [ToCTpoeHus C MOMOIIBIO TUPKYIIS 18 1 https://m.edsoo.ru/7f415e2e
Y JIMHEHKHU
7 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 10 1 Bubmmorexa LIOK
SHAHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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8 KVIACC

HaumeHoBaHue pa3/iejioB U TeM

KoauuecTBO 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ KonTposbHbie
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
bu6nmoreka [IOK
1 YeThIpEXyTrONbHUKH 22 1 https://m.edsoo.ru/7f417e18
bubnnoreka IIOK
2 Honobue 16 1 https://m.edsoo.ru/7f417e18
bubnnoreka IIOK
3 [nowans 16 1 https://m.edsoo.ru/7f417e18
bubmuorexa [JOK
Teopema [Iudaropa u Havana
4 18 1 .
TPHrOHOMETPHH https://m.edsoo.ru/7f417e18
5 VYTIIBI ¥ Y4eTHIPEXYTOIBHUKH, CBSI3aHHBIE C 20 1 brbnmorexa LHOK
OKPYIKHOCTBIO https://m.edso0.ru/7f417e18
6 [ToBTOpEeHNE, 060OIIEHNE, CHCTEMATH3AIIHS 10 1 bubnmorexa LHOK
S https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6
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9 KJIACC
KounvecTBO 4acoB
HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIe (LM POBbLIE)
Ne i/ KonTpoJabHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI
bu6nmoreka [IOK
! Pewwiertue TpeyroiibHitikon 22 1 https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
2 Honobue TpeyroseHuion 12 1 https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
M 1 1
3 €TOJ1 KOOPMHAT 0 https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
4 Bexropet 20 1 https://m.edsoo.ru/7f41al2c
5 JIIuHa OKPYKHOCTH U ILIOIIaAb Kpyra 16 1 bubamorexa LOK
Py tHazs Kpyr https://m.edsoo.ru/7f41al2c
bubmmoteka [IOK
1
6 JlBIKeHNS TIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 12 1 bu6nuoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6
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