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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpuss KaKk OIWH W3 OCHOBHBIX PAa3/EeIOB IMTKOJIHLHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aUMHOE pPAaCIOJIO)KEHHE, OMUpaeTCss Ha  JOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUU Ha YPOBHE OCHOBHOTO
o01mero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0Ka3aTeNbHbBIE PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
WUCTUHHBIC YTBEPXKICHUS W CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXJieHus «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath 00paTHbIe yTBepkaeHus. Oco0oe 3HaUCHHE JoKa3aTeNbHas TUHUS
UMeeT [ yriTyOnEéHHOTO N3YYeHHSI MATEMaTHKU.

[{enbro U3y4eHUs] TEOMETPUU SBJISICTCS UCIIOJIb30BaHNE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMAaTUYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINUXCS B
peanbHOM  cku3HU.  OOydamMiics  JOJDKEH  HAy4YUThCS  OMpPEAeIsThb
r€OMETPUYECKYIO0 (DUTYpY, OMHUCHIBATH CJIOBAMH YEPTEX WM PUCYHOK, HAWUTH
IUIOMIAab  3€MENTBHOTO0  ydYacTKa, pPACCUYUTHIBATH  HEOOXOJUMYI0  JUITHHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyeMble pa3Mephbl Trapaxka IJis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T€OMETPHUHU.
[Ipu pereHun 3amay MPAKTUYECKOTO XapaKTepa OOYYaIOMUNCS YYUTCS CTPOUTH
MaTEMaTUYECKUEe MOJICTH  PEaNbHBIX JKU3HCHHBIX CHUTYyalMii, IPOBOJIUTH
BBIUMCJICHHSI M OIICHUBATh aJIEKBATHOCThH MOJIYY€HHOTO pe3yibTara.

Oco6eHHOCTh YueOHOro Kypca yriiyOJa€HHOro U3yUeHHsI TeOMETPUU COCTOUT B
TOM, YTO OOy4aroIIHuecss He MPOCTO 3HAKOMSITCS C ONMPEJCIEHHBIMU MOHSATUIMH, a
YBEPEHHO OBJaJIeBatOT UMH. CyIIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rITyOOKOM YpOBHE, a 00yUarolrecs: MpuoopeTaroT
YMEHUS, TOMOTAMOIINE MM YBEPCHHO INPHUMEHSTh CBOM 3HAHHWS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TPeIMETax, MPexkK/e Bcero pusnke u nHhopmaTuke,
a Tak)Ke TOJIb30BATHCS TMOYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYCCKUX
3amay.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax uzydaeTcsl yrryOJEHHbIA yueOHBIH
kypc «['eoMerpusi», KOTOpBIM BKIIOYAET CIEIYIOIINE OCHOBHBIC pa3/eibl
conmepxkanusi:  «Hauwama  reomerpum», «TpeyrombHUKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmy, a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha uzydenune yueOHoro Kypca «I'eometpusi» orBoautcst 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Heento), B 8 kiacce — 102 gaca (3 gaca B Hefienio), B 9 kiacce
— 102 4aca (3 gaca B HeAEINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Hauagna reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuUTUd reomerpur. HavanbHble NOHSTUA
reomeTpud. Touka, mpsimasi, OTpe3ok, Jyd. lloHsTue 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACTICHUN.

B3anMmHOE pacronokeHue TOYeK Ha npsMou. M3mepeHue MIMHBI OTpe3Ka,
pacCTOSTHUE MEXY TOUKAMMU.

[lonymmockocts u  yroi. Buael yrnoB. HM3mMepeHne BenWYMH  YIJIOB.
BepTtukaneHble U cMexXHBIE Yribl. [lapannenbHbie U NEPNEHIUKYIISIPHBIC TIPSAMBIE.
PaccrosiHue ot Touku 10 npsAamMon. buccekrpuca yria.

Jlomanas. Bunpel nomanbix. J{nuHa momanou. MHoroyronesHuku. Ilepumerp
MHOTI'OyTOJIbHUKA. [IOHATHE O BBIITYKJIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

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

[Ipocreimmue nocrpoenus. MHCTpYMEHTHI U1l U3MEPEHUH U IIOCTPOCHUM.

TpeyrojbHuKu

Buabel TpeyroinbHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYNOYTOJbHbIC,
paBHOOEJIpEHHbIE, pPaBHOCTOpOHHUE. Menuana, OHCCEKTpUca U  BBICOTA
TPEYTOJIbHHUKA.

PaBencTtBO TpeyrosbHUKOB. llepBblii W BTOpOW TMpPU3HAKKA PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM HW HX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYroJdbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUS MEXIYy CTOPOHAMHM M yIJIaMHM TpeyrosibHuka. HepaBeHCTBO
TpeyrosbHUKa. HepaBeHCTBO 0 AiMHE JIOMAaHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYkKAIOLIEM MUPE.

I[HapamienbHbie npsaMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEAECHUS O MOCTynaTe EBKiIMaa u o
poisn JIo6a4eBCKOTO B OTKPHITUN HEEBKIIMO0BOM reomeTprn. CBONCTBA U MPU3HAKU
napauieNibHbiX mOpsiMbix. CyMma yIJIOB TpeyrojibHHKa. BHemHWe  yruibl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsimoyrosibHbIe TPEYr0JbHUKH

[Ipu3Hakyu paBeHCTBA NPSMOYTOJBHBIX TPEYTOJBbHUKOB. lleprnieHaukyssap u
HakJoHHasi. CBOMCTBO MEAMAaHbI MPSIMOYTOJILHOTO TPEYTrOJdbHUKA, MPOBEAEHHON K
rurnotenyse. [IpaMoyroibHbIN TPEYTroJbHUK C YriioMm B 30°.

OKpy,KHOCTH



[ToHATHSA OKPYXHOCTM M Kpyra. ODJIEMEHTHl OKPYXKHOCTH M Kpyra: LEHTp,
paaguyc, IuaMeTp, X0pJa, UX CBOMCTBA. B3auMHOE pacnosoXeHHe OKPYKHOCTH U
npsamoil. KacarenbHas u cexymas K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YTOJL.
[IpocTenmme moCTpOeHUs ¢ TOMOIIBIO IUPKYJIA U JINHENKH.

I'eomeTpHYeckue MecTa TOYEK

[IoHsiTHE O rEOMETPUUYECKOM MecTe TOYeK. IIprumepsl reoMeTpu4ecKux MECT
TOYEK Ha IUIOCKOCTU. bHCCeKTpHCca yriia U CEpeIMHHBIN NEPICHINKYISP K OTPE3KY
KaK TeoMeTpUYecKue Mmecta ToueK. OmnHMcaHHas OKPYXHOCTb TPEYroJbHHKA, €€
LEeHTp. MeToa reoOMeTprYeCcKUX MECT TOUEK IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

IHocTpoeHus ¢ NOMOIIBLIO HUPKYJIS U JHHEHKHU

Hctopuueckue cpeneHusi. OOOCHOBaHUSA MPOCTEHIIMX MOCTPOEHUM, 3TaIlbl
3a/1a4X HA IIOCTPOEHUs, pELIECHUE 3a7a4 Ha [IOCTPOECHUE LIMPKYJIEM U JINHENKOM.

8 KJIACC

YeT1bIpéxyroJbHUKH

[lapamnenorpamm, €ro mpu3HaKM U cBoWcTBa. IIpAMOyroiabHUK, pPoMO,
KBaJlpaT, UX IMpHU3HaKu U cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpanenus, €€
cBoiicTBa M npusHaku. [IpsmoyronbHas Tpaneuus. CpeHss JIMHUS TpaneLuu.

Cpennsiss AMHUS TpeyrojbHUKa. MeEToJ yJIBO€HHS MEIHWaHbl TPEYrOJIbHUKA.
TeopeMa o0 nepeceyeHnn MeuaH TPEYTroJbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BaprHbOHa 1)1 IPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxo0ue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnogodbus. Ilpusznaku mnomoOus
TpeyrojabHUKOB. IIpumMeHeHHe mMOAOOMS MpU PEIICHUU TEOMETPUUYECKUX U
IPaKTUYECKUX 3a]a4.

ILnomans

[lonatne o miomaau. CBoicTBa IUIOMIAACH TEOMETPUUECKUX (UTYD.
[Ipocreiime GopMybl 1S MIIOIIAAM TPEYTOJIbHUKA, MapajuiesorpaMmma, pomoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHHE TUIOIIAACH TPEYTOIbHUKOB.

Teopema IIudgaropa

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

DJIeMEeHTbl TPUTOHOMETPUH

CHHYyC, KOCHHYC, TaHI'€HC W KOTAHIE€HC OCTpPOro yrjia MpsIMOYTOJIBHOIO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30°, 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



BriricaHHbIE ¥ IEHTPaAJIbHBIE YTIIbL, YTOJI MEXKAY KacaTeIIbHOM U XOPHAOM. YTkl
MEXKIy XOpJaMH M CEKyllMMH. BrucaHHble W ONMCaHHBIE OKPYKHOCTH
TPEYTOJbHUKA M YETBIPEXYroNbHUKH. (CBONCTBA M TMPU3HAKH BIHCAHHOIO
YEeThIPEXYTOJIbHUKA. B3anMHOE pacnonokeHue IByX OKpykHocreh. Kacanume
oKpykHOCTel. OOI1IMe KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyrosibHMKOB

Cunyc, xocuHyc, TaHreic yrioB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKIIECTBO. ®opmynbel  npuBeneHus.  PemieHue
TPEYTOJLHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne mpakTH4ecKux
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB. Pelienue 3a1au
F€OMETPHUYECKON ONITUKH.

Tpuronomerpuueckue bopmynbl IS IJIOIIAIA  TPEYroJIbHUKA,
napasiesniorpamma, pom0Oa, tpanenuu. dopmyna ['epona. dopmyna momaIu
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

IHoxo0ue TpeyroibHNKOB

Xopabl ¥ MOJ00HBIE TPEYTOJIBHUKH B OKPY>KHOCTH. Teopema o mpou3BeIeHUU
OTPE3KOB XOP/I, TCOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIUX, TEOPEMa O KBaJipaTe
KacarelbHOU. [[puMeHeHune npu peneHnn reOMeTpUIeCKrX 3a1ad. Teopembl UeBsl
u Menenasd. [lonsitue o romoreTumn.

MeToa KOOpAUHAT

VYpaBHeHue NpSAMON Ha TIJIOCKOCTU. YTJIOBOM KOA(MOUIMEHT U CBOOOIHBIN
YyjeH, UX reoMerpudyeckuii cmbicia. [lapanneabHOCTh W TEPHEHIUKYJISIPHOCTD
NPSIMBIX (depe3 YyriaoBoi Kod(DPUIIUEHT).

YpaBHeHUE OKpY)KHOCTU. HaxoxneHne nepeceueHnii OKpy>KHOCTEU U MPSIMBIX
B KoopauHarax. @dopmyna pacCcTosHUsS OT TOYKM 10 mpamou. Ilmomans
napajieiorpaMmMa B KOOpJWHATaX, MOHATHE OO0 OPHEHTUPOBAHHOW TIUIOIIA]IH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4ax.

BexTopsl

Bekropel Ha miiockocTu. CloXKeHHWE U BBIYMTAHHWE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U TapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha unciio. KoopauHaTel
BekTOpa. CJIO)KEHHE W BBIYMTAHHUE BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha YHUCJIO B
KoopauHartax. [[puMeHeHre BeKTOpOB B (PU3UKe, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmokeHHsi BEKTOPOB MO Oas3wucy.
CkansipHoe TpPOU3BEICHUE BEKTOPOB, F'€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JEKAPTOBBIX KoopAuHaTaX. JIuCTprUOYTUBHOCTh CKAJISIPHOTO MPOU3BEICHUS.
CkansipHoe TpOM3BENCHUE U IpoenupoBaHue. [IpuMeHEHuEe CKaJIspHOTrO



IIPOU3BEICHUS BEKTOPOB JUII HAXOXKIAEHUA [UIMH W yriaoB. Pemenue
reOMETPUYECKUX 3a7a4 C IOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUS.

JIJIMHA OKPYKHOCTH U IUIOIIAAL KPyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpyKHOCTH. ' pagycHas u paauaHHas
Mepa yria, BBIUMCIEHHE JUIMH Oy OKpyXHOcTeu. llnmomane kpyra, cekropa,
cerMeHTa. Mctopuueckue cBeieHUs 00 N3MEPEHUH JJIMHBI OKPY>KHOCTH U ITOIIA M
KpyTa.

JIBH:KEeHMSI TIIOCKOCTH

LentpansHas cummetpus. LlenTpanbHo-cummeTpuynbie (urypsl. [ToBopoT.
OceBas cummeTpus. OUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU OCH.
[TapajutenbHBIN TIEPEHOC.

[lonsitue nBwxeHuss W ero cpoiictBa. PaeHcTBO uryp. Ilpossienus
CUMMETPUM B TNPUPOJE, >KUBOIMCH, CKYJBNType, apxurekrype. Kommosunun
JNBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1auax.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOrPaMMbl MO MaTE€MaTHUKE
XapaKkTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSMIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHUYECKOM WIKOJbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYpP T'PakKJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJTbHO-3TUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOTr0 BOCIIUTAHUSA:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUs Ha TPOTSHKEHUM BCEHW JKM3HM IS YCTENIHON MpodeccruoHaTbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OMOIMOHAJBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlad, PEUICHUM, pPacCYKIECHUM, YMEHHUIO BUIETh
MaTeMaTH4YECKHEe 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHoOCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlluEe B JIESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTeMaTUYECKOM Hayku Kak cdepbl 4eloBeueCKOn
JEATEIIBHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MAaTEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABBIKAMU UCCIIEA0BATEIbCKON IEATEIIbHOCTH;

6) ¢puznueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETrO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAHHBIA PpPEXUM 3aHATHM W OTAbIXa, peryisgpHas (QunyeckKas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hIICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4ejo0BeKa;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEH CPe/Ibl, TNIAHUPOBAHUS TIOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBHI JJI OKpYKaroWEen cpeabl, 0CO3HAHUEM TII100aTIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) agpanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (POPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYIHpPOBATh UACH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMiO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS TpOrpaMMBbI 0 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHeCs OBJIaJICHHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XAPAKTEPU30BATh CYLIECTBECHHBIE MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpEJIEICHNs MOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN MPU3HAK KiacCUdUKaAIUH,
OCHOBaHMsI 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  NpeoOpa3oBBIBATE  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

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

JieN1aTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHNUH IO aHAJIOTHH;

pa3dupaTh JI0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TMpSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(akToOB, BBICTpaWBaTh apryMEHTALMIO, MPUBOAHUTH NMPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBaTb COOCTBEHHbIE
paccyXJIeHuUs;

BBIOMpATh CMOco0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHUs, BBIOMPATh HAanOOoJIee NOIXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodieMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE [0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOAEHMS, MCCIEAOBaHUS, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTbH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTH HMH(POpPMAIMH, JAaHHBIX,
HEOOXOUMBIX JIJIsl pEeUIeHUs 3a4a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS,

BBIOWpaTh (QopMy mpenctaBiaeHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMu, TuarpaMMaMu, HHOM rpa@uKoil 1 uX KOMOWHAIUSIMUY;

OLIEHUBATh HaAEKHOCTh MH(OpPMALMK MO KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(pOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh U (POPMYIHPOBATh CYKIEHHSI B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BbIPa)kaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U THMCbMEHHBIX TEKCTax, JaBaTh IMOSCHEHHUs [0 XOAYy pELIEHUs 3aj]aud,
KOMMEHTHUPOBATh NOJYyYEHHBIN PE3yJIbTAT;

B X0/ 00CYXXJIeHUS 33/7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOUN TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALCJICHHBIE HA IIOUCK
pEILICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy>XUBaTh Pa3IMYUE U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
dbopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3a]laui, HKCIIEPUMEHTA, HCCIIEJOBaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboThl MpU pELIEHWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOHN JESTEeNIbHOCTH, IUJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhl,
pacnpenensaTb BUIbl paboT, JHOroBapuBaThCs, 00CYXKJaTh MPOLECC U PEe3ysbTar
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax paldoThl (00CYXIeHHs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YaCTh PAOOTHI U KOOPJAUHUPOBATh
CBOM JICHCTBHS C IPYTMMH YJIEHAMH KOMaH/bl, OLIEHUBATh KA4€CTBO PE3yJIbTaTa U
KayeCTBO CBOETO BKJaJla B OOIIUN pe3ysbTaT M0 KPUTEPUSIM, CHOPMYIIHNPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JJIsl PEHICHUS B >KM3HEHHBIX M y4EOHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pEHIEHUs 3aJadd (WU €ro
4acTh), BBIOMpaATh CHOCOO pEIICHUS ¢ YYETOM HMEIOMIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YSMOLMOHAJIBHBIN HHTEJJICKT:

BJIA/IETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
pelnieHus: MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

IIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;



OLICHMBATh COOTBETCTBHE pPE3yJibTaTa JEATEIbHOCTH MOCTABIEHHON LEIH U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTYXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPOKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OIIEHKY PEIICHUS 3a/1auu.

INPEAMETHBIE PE3YJIBTATDBI

K koHI1ly 00y4yeHus B 7 kiaacce 00y4aromunics MOJIyYUT CIETYIOIINE TPEIMETHBIE
pe3yJIbTaThI:

Pacrio3HaBaTh HW3y4€HHBIE TE€OMETPUYECKHE (UTypbl, ONPENEHsITh UX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb TIE€OMETPUYECKHE (DUTYpBI, BBINOIHAThH
YEPTEKHU 110 YCIOBUIO 3a7a4u. MI3MepsaTh IMHENHBIE U YIII0BbIE BEIUYUHBL. Pemars
3a/1a4X HA BBIYKUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY U OLICHKY JMHEWHBIX W YIJIOBBIX BEIUYUH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUUHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

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

[IpoBOANTE JOTMYECKUE PACCYKIECHUS C UCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMH PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOMN K TMIIOTEHY3€ IIPSMOYIOJIBHOIO TPEYTOJIbHHUKA,
B PELICHNH I'€OMETPUYECKUX 3a7a4.

Onpenenste napawiedbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
c HUMH cekyuas. OnpenensaTs MapamuiedbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOr MPSIMOM.

PemaTe 3amaun Ha KjeT4yaToi Oymare.

[TpoBOIUTH BBIUMCIECHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIE 3HAUECHHUS YTJIOB
B F€OMETPUYECKUX 3aJadax C MCIOJIb30BAHHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpPH MEPECCUYCHUU JIBYX
IIapajuleNIbHBIX MPSAMBIX CEKylled. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKICHUE
YTJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPUCY yIila U CEPEIMHHBINA NMEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHUE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPIKICHUN U IIPU PEIICHUH 3aa4.



@opMyJIMPOBATh OMNPEAEICHUSA OKPYKHOCTH M Kpyra, XOpAbl M AWAMETPA
OKPYXHOCTH, YBEPEHHO BJIA/I€Th UX CBOMCTBAMHU. ¥ METh JOKA3bIBATh U IIPUMEHATH
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaXOAMUTh €€ HEeHTp. JJoKa3bIBaTh U HUCIOJIL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYIOJbHHUKA IEPECEKAIOTCS B OJAHOM TOYKE, U O TOM, YTO CEpPEAVHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

Biazers noHATHEM KacaTebHOM K OKPYKHOCTH, IOJIB30BaTHCS TEOPEMOU O
NIEPIICHINKYJIIPHOCTA KAacaTEIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUSA.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IPUMEHSATH 3TO B PEILICHUU T€OMETPUUECKUX 3a1a4.

JlokaspiBaTh M IPUMEHATH IPOCTEUINNE TI'E€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

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

K xoHIty 00yueHus B 8 kiacce 00y4yaromuiics MOTYYUT CISAYIOIINE MPEIMETHBIC
pE3yNbTATHI:

Pacrio3zHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
II0JIB30BAThCSI MX CBOMCTBAMM IIPU PEIIEHUM T'€OMETPUYECKUX 3aaad. Pazmmuarh
NPU3HAKU U CBOMCTBA MapajuieorpaMmma, pomoa 1 npsiMOyroJIbHUKA, T0KA3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUUECKHX 3a/1ay.

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

Branets noHsATHEM CpeaHEN IMHUM TPEYTOJIbHUKA U TPAleUU, IPUMEHSATH UX
CBOICTBA MPU pELICHUU TeOMETpUYeCcKuX 3a1ad. Mcnons3oBats Teopemy Paneca u
TEOpEMY O TNPOMOPLHMOHATBHBIX OTpe3Kax, NPUMEHSATh HX [ PpPelIeHUs
MPAKTUYECKUX 3a/1a4.

Pacrio3naBaTh I€HTpaTbHO-CUMMETPUYHBIC (DUTYpBl W HCIOJNB30BATH HUX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Bnanets moHATHSMH 1OA00US TPEYroidbHUKOB, Kod(duuueHnta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh pencraBiieHue o
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/100us TPEyroJIbHUKOB MPU PEUICHUH T€OMETpUYECKUX 3ajad. JlokasbiBaTh U
IPUMEHSTH OTHOIIEHUS TPOMOPLIMOHATILHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mogo0ue B MPaKTUYECKUX 3aadax.

BbIBOIUT, W HKCHONB30BaTh MpocTeiiue QopMynbl JUisl  TUIOLIAAU
TpeyrojbHHUKa, MapaiienorpaMma, poMoa U Tpaneuuu. Beraucnars (pa3nuyHbIMU
cnocobaMu) TUIOUIAAb TPEYroJbHUKA M IUIOIIATd MHOTOYTOJBHBIX (UTYD
(monp3ysch, TIe HEOOXOAUMO, KaJIbKYJISTOPOM). 3HATh OTHOILIEHHUE IUIOLIAACH



0IOOHBIX (PUryp W MPUMEHATH NPH PEHICHHH 3aaad. [IpUMEHSATh MOJTy4YeHHbIC
YMEHHMSI B PAKTUYCCKUX 3a/1a4ax.

[Tonmp3oBathess Teopemoit Iludaropa mms pemieHdus T€OMETPUUYCCKUX H
paKTHYECKHX 3a/1a4. CTPOUTh MAaTEMaTHICCKYO MOJICIh B IPAKTHYSCKUX 3a/1adax,
CaMOCTOSITEIILHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOIIHE JITHHEI.

Bnagerp MOHATHEM BIMCAHHOTO M IIEHTPAJIBHOIO yrja, yria Mexay
KacaTeJIbHONH M XOP/JOH, OIMHCAHHONH M BIIMCAHHOW OKPY)KHOCTH TPCYIOJbHUKA H
YeTHIPEXYTOJIbHUKA, TPUMEHSTh X CBOMCTBA IPU PEIICHUH 3a/1a4.

[TprMEHSTh TOJlydeHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYCCKHE
MOJICJIH JIJIS 3a]1a4 peajIbHOW KU3HU U IMPOBOIUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C TIPHUMCHCHHEM IIOJO0US W TPUTOHOMETPHH (IOJB3YACh, TA€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHI1ly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
PE3yJIbTaTHhI:

3HaTh TPUTOHOMETpUUYECKHE (PYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
MOMOIIBIO Pa3UYHBIC DJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («pElIeHne
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KABKYJISTOPA) ITHHBI
Y YTJIBI JUTsl HETAOJMUYHBIX 3HAYCHUH.

[Tonb30Batbes popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM Il HAXOXKJCHHS COOTHOIICHWH MEXIY TPUTOHOMETPHUYECKUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOpPEMY CHHYCOB U TE€OpPEMY KOCHHYCOB, MPUMEHSATH HX IS
HAXO0XKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEUICHHE TPEYrOJIbHUKOBY),
OpU PEIICHUH TEeOMETPUYECKUX 3ahay. [IpuMeHsATh NOoJyyeHHbIE 3HAHUSA IPH
peIlIeHrH MPaKTUYECKUX 3a/1a4.

[TpuMeHSTh TPUTOHOMETPHIO B 33/1a4aX Ha HaXOXKACHHUE TJIOMIAH, BHIBOJAUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (HOPMyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyITy JUTsl TUIOIIAH BBITYKIIOTO YE€THIPEXYTOIBHUKA.

HimeTs npeAcTaBieHue 0 TOMOTETHH, IPUMEHSTH B TPAKTUIECKUX CUTYaITUSX.

Hcnonb3oBath Teopemsl UeBrl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOPEMBbl O BIHMCAHHBIX YIJAX, yriax MeEXIy XOpAamu
(CeKyUIMMM) U yTiie MKy KacaTeIbHOU U XOPJI0i NP pelIeHHH T€OMETPUIECKIX
3amad. J[oka3pIBaTh W MPUMEHITh TEOPEMBI O MPOW3BEACHUU OTPE3KOB XOPI, O
MPOU3BEJECHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
OpssIMOM  Ha TUIOCKOCTH. Bragerp MNOHATHAMM YIJIOBOTO KO3(PQUIMEHTa U
CBOOOJIHOTO YJI€HA, MOHUMATh HUX TE€OMETPHUUYECKH CMBICI U CBSI3b YIJIOBOTO
ko3 duireHTa ¢ Bo3pacTaHueM U YObIBAaHUEM JTUHEWHOU QYHKIIUU. YMETh peliaTh



METOAOM  KOOpPAMHAT  3a/auyd,  CBSI3aHHbIE C  NApPAUIEIBHOCTBIO U
MEPIEHIUKYJIAPHOCTBIO MPSAMBIX, MEPECEUCHUEM IPSAMBIX, HAXOXKJICHUEM TOYEK
MEPECEUECHUS.

BeiBomUT M BIAJETh YPAaBHEHHMEM OKPYKHOCTH. Mcmonp3oBaTh MeETOA
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOUIAJAM MapajuiesiorpaMMa B
KOOpJIMHATaX, UMETh MOHATHE 00 OpUEHTUPOBaHHOW Iulomaau. [lonb3oBaThes
METOZO0M KOOPJAMHAT Ha INIOCKOCTH, IPUMEHATH €TI0 IIPU PEIICHUH T€OMETPUIECKUX
M TPAaKTUYECKUX 3amad. [IpuMeHsTp METOX KOOpAMHAT B  IMPAKTHUKO-
OPHUEHTUPOBAHHBIX FT€OMETPUYECKHUX 3a7a4ax.

Brnagere nonstHeM BeKTOpa. YMETh CKJIAAbIBaTh W BBIUUTATH BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJETh IpPaBUIaMU TPEYTOJbHHUKA W MapajijiesorpaMma.
Bianerp mpakTUYECKUMH HHTEPIIPETALUSAMUA BEKTOPOB. YBEPEHHO ITOJIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpAMHATAX.

Hmets npencraBieHue o 0as3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWICHUH. IIpUMEHATh TMONy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUYECKUX 3a/1a4ax.

Biianerp NOHATHEM CKaJIspHOTO IIPOM3BEACHUS BEKTOPOB, IMOHUMATH €0
r€OMETPUYECKUM CMBICII U YBEPEHHO IT0JIb30BATHCS €r0 BBIPAKEHUEM B IEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAISIPHOTO MPOU3BEACHUS U €0 CBS3b C
npoenupoBaHueM. [IpUMEHSATP  CKalApHOE NPOU3BEICHHE BEKTOPOB  JUIA
HAaxXOXKJIECHUSA [JWMH W YIJoB. Pemare reomMeTrpuyeckue 3aladyd C MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcnonp30BaTh CKaIsIpHOE NMPOU3BEACHUE BEKTOPOB B
anredpandeckux u (pU3ndecKux 3agavax.

Bianerp MOHATUSAMH MPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PAJUaHHOW MEpHI YIJIa, BBIYMCIATh IJIOWIAIb Kpyra U
ero yacrer. [lonumare cmbici uncna m. [IpUMEHATh MOJyYEHHBIE YMEHUS IpPHU
pellIeHNH TPaKTHUYECKUX 3aJady. 3HAaTh HCTOPUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOIAJU KpYyra.

Wmers mnpencraBieHue o MpeoOpa3oBaHUM TUIOCKOCTH, O JIBHIKEHHUSIX.
Haxonuth ocu, UEHTphl CUMMETpUH (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKA TPOCTEHIHMX TpeoOpa3oBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YyACh, Te
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne n/m P Konrpoannsie IIpakruueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

Hauana reomerpuu. [Ipocreimmue

1 reoMeTpuueckue (GUrypsl U UX CBOICTBA. 28 1 https://myschool.edu.ru/
H3mepeHne reoMeTpuuecKiX BeIHUruH

2 TpeyronbHUKN 19 1 https://myschool.edu.ru/
I1 .C

3 APAICIBHOCTD. T-YMMA YIIOB 15 1 https://myschool.edu.ru/
MHOTOYTOJIbHUKA
[IpsiMmOyTONBHBIE TPEYTOIBHUKN https://myschool.edu.ru/

5 ['eomeTpuyeckue HepaBEeHCTBA 1 https://myschool.edu.ru/
OxpyxHocTb. ['eomeTpruueckue mecra

6 Touek. [locTpoeHns ¢ TOMOIIBbIO LIUPKYIIS 18 1 https://myschool.edu.ru/
Y JIMHEUKHU

7 HOBToPeHHe, 000011IeHHE, CHCTEMATU3aLIUSA 10 1 httos://myschool.edu.ru/
3HAHHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 YeThIpEXyrobHUKA 22 https://myschool.edu.ru/
2 I[Togobue 16 https://myschool.edu.ru/
3 [Tnomans 16 https://myschool.edu.ru/
T IT
4 copema [ugparopa  Hatana 18 1 https://myschool.edu.ru/
TPUTOHOMCTPHU
5 VYTIbl ¥ YeTBHIPEXYTONBHUKH, CBA3aHHbIE C 20 1 httos://myschool.edu.ru/
OKPYHOCTBIO
6 HOBTOPCHI/IG, 00001IeHNe, CUCTeMAaTH3AITIS 10 1 httos://myschool.edu.ru/
3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungpoBbie
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Pemenue TpeyroiabHIUKOB 22 1 https://myschool.edu.ru/
2 [Tonob6ue TpeyroabHUKOB 12 1 https://myschool.edu.ru/
3 MeTto KoopAHHAT 10 1 https://myschool.edu.ru/
4 Bexropsl 20 1 https://myschool.edu.ru/
5 JInuHa OKpyKHOCTH U IUTONIaAb Kpyra 16 1 https://myschool.edu.ru/
6 JIBMO>KEHUS TIIOCKOCTH 10 https://myschool.edu.ru/
I1 06006
7 OBTOPEHHE, 050 meHI:Ie’ 12 1 https://myschool.edu.ru/
CUCTEeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

['eometpus, 7-9 xknaccel/ Atanacst JI.C., byty3oB B.®., Kagomues C.b. u npyrue,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
Marematuka. ['eomeTpus: 7-9-e Ki1acchl: METOIMYECKOE TOCOOME K MPEAMETHOM
nuHuM yueOHukoB 1o reomerpuu JI.C. Aranacsna, B.®. byry3osa, C.b. Kagomiiea

u 1p./ - Mocksa: [IpocBenienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

®T'UC "Mos mixona" https://myschool.edu.ru/






AOKYMEHT NOANUCAH
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