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INOACHUTEJIBHAS 3AIIMCKA

l'eomeTpus Kak OAMH W3 OCHOBHBIX pa3AeNioB IIKOJIbHOW MaTeMAaTHKH,
UMEIOIINUNA CBOEH 1ebl0 00€CTIeUunTh M3YUYEHUE CBOMCTB U pa3MepoB Quryp, ux
OTHOUICHUH ¥ B3aUMHOE  pACIOJIOKEHHE, ONUpPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeNbHYI0 JUHHIO. [l[eHHOCTh M3ydYeHHs TeOMETpPHH Ha YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYarOIIMICS YUYUTCS MPOBOIUTH
JI0Ka3aTeNIbHbIE PACcCYkACHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXAeHus «OT TPOTHBHOTO», OTIWYATh CBOWCTBA OT TIPU3HAKOB,
dopmynupoBath oOpaTHbie yTBepKAeHHs. Oco00e 3HaUeHUE TOKa3aTeIbHAasT TMHHUS
UMeeT JUIsl yriyOn&éHHOro N3y4eHHUsI MaTeMaTHKU.

Lenpio M3yueHUs TEOMETPUU SIBIIETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA
IIpU peUIeHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUIECKUX 3a]1a4, BCTPEUYAIOIINXCS B
peampHOM  km3HM.  OOyuwaromuiicss  JODKEH ~ HAyuYuThCA  OMNPEIeNATb
reOMETPUUECKYI0 (UTYypy, OINHUCHIBaTh CIOBAMM YepTEX WM PUCYHOK, HAUTH
IIOM@AAb  3€MEJbHOTO  y4acTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OTNITOBOJIOKOHHOTO Kabensi uiau TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUMCIHUTEIbHAS JIMHUS B MU3yUYEHUU T€OMETPHUHU.
[Ipu pemenuu 3amad MPaKTUYECKOTO XapakTepa OOy4aroLIUICs YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETTM  pEANbHBIX IKU3HEHHBIX CHUTYyallil, MPOBOJIUTH
BBIUMCJICHHSI U OIICHUBATH aJIEKBATHOCTH MOTYYCHHOTO Pe3yJIbTaTa.

OcobeHHOCTh YUeOHOT0 Kypca YyriayOJEHHOTO U3yUYeHUSI TeOMETPUU COCTOUT B
TOM, YTO OOYyYaloLIUecs] HE MPOCTO 3HAKOMSTCS C ONPEAEeNEHHBIMUA MOHATHIMHU, a
yBEpEHHO OByaJieBatoT UMH. CylIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0O Kypca
rEOMETPUU U3YyUaloTCsl Ha OoJiee rIIyOOKOM YpOBHE, a 00yUaroIuecs NpuoopeTaroT
YMEHHsI, TOMOTAIOLIME MM YBEPEHHO TNPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX NPEAMETax, Mpexie Bcero pusuke u nHPopMaTHKe,
a TakXKe IMOJIb30BAThCS MMOTYYEHHBIMU 3HAHUSIMHU TPU PEUICHUU TPAKTUYECKUX
3azay.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3y4aercs yriiyOJEHHbIN yaeOHbIN
Kypc «['eomerpusp», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
comepxkanusi: «Hauanma reomerpum», «TpeyronbHukn», «OKpyKHOCTHY,
«YeTtpIpéxyronpHUKNY, «[lomoduey», «dnmeMeHTs TpuroHoMeTpum», «Ilmomaam», a
Takxke «MeTton koopAauHaT», «BekTops», «IIpeobpazoBanus MIOCKOCTHY.

Ha uzyuenune yueOHoro kypca «I'eomerpusi» orBoautcs 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B Hezelno), B 9 kiacce
— 102 yaca (3 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

HayvaJya reomerpuu

Hctopuss BO3HUMKHOBEHHs W pa3BUTHs TreoMeTpud. HadanpHble NOHATHA
reomerpun. Touka, mpsmas, OTpe3ok, nyd. [lonstue 00 akcwome, Teopeme,
JI0OKa3aTEIbCTBE, OMPEACICHUN.

B3aumMHOe pacnosiokeHue TOYeK Ha INpsAMOM. M3mMepeHue IMHBI OTpe3Ka,
pPAcCTOSHUE MEXIY TOUYKAMMU.

[Tomymmockocte u yrosn. Buasl yrioB. HM3MepeHue BeIWYHMH YIJIOB.
BeptukanbHble U cMexHbIe yribl. [lapanienbHble U NEpIEHIUKYISIPHBIE MPSMBbIE.
Paccrositane ot Touku 10 npsiMont. buccekrpuca yria.

Jlomanas. Bunel nmomansix. J[nmnHa momanon. MHoroyronsHuku. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBITYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbBHUKAX.

[lepBuuHble TmpeACTaBICHUS O paBEHCTBE (UIYp, HX PaCIOIOKEHUH,
CUMMETPUH.

[Ipocreiimue noctpoenus. UHCTpyMEHTBI 71 N3MEPEHUN U IOCTPOECHUMN.

TpeyroJbHUKH

Buael TpeyroibHUKOB: OCTpPOYTOJIbHBIE, MPSIMOYTOJBHBIE, TYIOYTOJbHBIE,
paBHOOEIIpEHHbIE, paBHOCTOpOHHUE. Menuana, OUCCEeKTpHca U  BBICOTA
TPEYTOJIbHUKA.

PaBencTtBo TpeyrosbHUKOB. llepBblii M BTOpOW IIPU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEJpEHHbIE TpPEYyroJbHUKM M HX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TpeyrojbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHomieHNsT MEXAYy CTOPOHAMHM M yIJIaMH TpeyrosibHuka. HepaBeHCTBO
TpeyrojibHuka. HepaBeHCTBO O IJIMHE JIOMaHOM.

Cummetpuunsbie purypbsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOILIEM MUPE.

I[HapanienbHbie npsaMbie. CymMMa yriioB MHOIOYI0OJIbHUKA

[TapannenbHOCTB NPSIMBIX, UCTOPUYECKHUE CBEAEHNUS O nocTynare EBknuaa u o
poiu JIo6aueBCKOro B OTKPHITUU HEEBKIIM0BOM reoMmeTpun. CBONCTBA U MPU3HAKU
napauiesbHbIX OpsMbix. CyMma yIrJoB TpeyrojibHHKa. BHeEIHWE  yIuibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYI'OJIbBHMKA M CYMMa BHEIIHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosabHbIe TPEYTro0JbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJBHBIX TPEYroJbHUKOB. [lepneHaukymnsp u
HakJIOHHAs. CBOMCTBO MEAMAHBI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsaMoyronbHbIi TpeyroJbHUK ¢ yriioM B 30°.

Oxkpy:KHOCTB



[ToHATHSA OKPYKHOCTM M Kpyra. DJIEMEHTBI OKPYKHOCTHM M Kpyra: LIEHTP,
paauyc, IuaMerp, XOpJa, UX CBOMCTBA. B3auMHOE paclosoKeHne OKpPYKHOCTU U
npsaMon. KacarenbHas U cekyias K OKpyKHOCTH. OKpy»KHOCTb, BIIUCAHHAS B YTOJL.
[Ipocrelimuye MOCTPOEHUS € MOMOLIBIO IUPKYJIS U JIMHENKH.

I'eomeTpuyeckmne mecTta ToYeK

ITonsiTHE O reOMETPUYECKOM MeCTe TOYeK. [Ipumepsl reOMETpUYECKUX MECT
TOYEK HA INIOCKOCTH. bUCCEKTpHCa yriia U CEpeAUHHBIN NEPIICHNKYIISIP K OTPE3KY
KaK reoMeTpuyeckue mecta Touyek. ONHCaHHas OKPYKHOCTb TPEYroJbHHUKa, €&
LEeHTp. MeToa reoMeTpuYecKuX MECT TOYEK IIPU PELIEHUN FEOMETPUYECKUX 3a1ay.

IocTpoeHus ¢ NOMOUILIO HMPKYJIS U JJUHEHKU

Ucropuueckue cBegeHusi. OOOCHOBaHUS MPOCTEHIINX MOCTPOEHUM, 3Tarlbl
3a/1a4M Ha IOCTPOEHHUsI, PEIICHHE 3a1a4 HA TOCTPOCHUE LIUPKYJIEM U JTUHEHUKOM.

8 KUIACC

YeTbIpEXyroJbHUKH

[Tapannenorpamm, ero mnpu3HakKu U cBoiicTBa. [IpsMoOyroiabHuk, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpaneuus, e&
cBoiicTBa u npusHaku. [IpsmoyronbsHas Tpaneuus. CpenHsis JIMHUS TPANELUH.

CpenHsisi nUHUA TpeyrojibHUKa. MeToJ yABOEHUS MEAUAaHbl TPEYrOJIbHUKA.
TeopeMma 0 nepeceyeHUN MeUaH TPEYroJbHUKA.

Teopema @aneca, Teopema O NPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapuHbOoHa U151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

IHoxo0Oue

[Tonobue TpeyrodbHUKOB, Ko3(ppuuueHt momoous. I[lpusznaku mnomoOus
TpeyroibHUKoB. [IpumMeHeHMe mMOAOOMS TpPU PEIICHUU TEOMETPUYECKUX U
MPAKTHYECKUX 3a/1a4.

ILomans

[Tousatue o miomaau. CBoiicTBa MIIOHMIAZEH TeoOMETpUYeCKUX (uryp.
[Ipocreiimue Gpopmyibl A IIIOWAAN TPEYTrolbHUKA, apajieaorpaMma, pomOa u
Tpanenuu. [Inomaau nogoOHeIX Guryp. OTHOIIEHUE TUIONIAIEH TPEYTOIHHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenune teopemsl [ludaropa npu pemeHun
NPAKTUYECKUX 3a]a4.

JJIeMeHTbl TPUTOHOMETPUM

CuHyC, KOCHHYC, TaHI€HC WU KOTAHT€HC OCTpPOro yria MpsSMOYTroJbHOTO
TpeyrojibHUKa. TpuroHomerpuueckue QyHkuuum yriaoB B 30°, 45° u  60°.
[IponopuuoHaIbHBIE OTPE3KU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYro0IbHUKH, CBA3AHHbIE C OKPYKHOCTBIO



BrincanHble 1 HEHTPAJIBHBIE YTJIbI, YTOJI MEXIY KacaTeJIbHOM U XOPIOU. Y TJIbI
MEXIy XOpJaMH M CEKylIMMH. BrHcaHHble W ONUCAaHHBIE OKPYKHOCTHU
TPEYTOJbHUKA M YETBIPEXYroJbHUKU. (CBOMCTBA M IIPU3HAKH BIMCAHHOIO
YeThIpEXYTroJIbHUKA. B3anmMHOE pacnosnokeHue IBYX OKpykHocTed. Kacanume
okpyxHocTel. O01Ire KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Peumienue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB or 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKAECTBO. ®opmynsl  npuBeAcHus.  Peuienue
TPEYTOJIBHUKOB. TeopemMa KOCUHYCOB U TEOpEMa CUHYCOB. PenieHne npakTu4ecKux
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pelienne 3aiau
T€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue dbopMmynel I TUIOMIAAM  TPEYTOJIbHUKA,
napayenorpamma, pomoOa, Tpanenuu. Popmyna [epona. Popmyna mIomagu
BBIITYKJIOTO YETHIPEXYTOJbHUKA.

IHoxo0ue TpeyroibHUKOB

Xopbl v TOA0OHBIE TPEYTOIHHUKU B OKPY>KHOCTH. Teopema o mpou3BeIcHUN
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILIUX, TEOPEMA O KBaJIpaTe
KacareiapHOU. [IpuMeHeHne npu peleHn reOMETPUUECKUX 3a1a4. TeopeMbl UeBbl
u Menenas. [lonsitue o romoreTum.

MeTtoa KoOpaAMHAT

YpaBHeHHE NPSIMOM Ha TJIOCKOCTH. YTJOBOW KOI(PGUIIMEHT W CBOOOIHBIN
YJI€H, UX TIEOMETPUYECKH CMbICiI. [lapannenbHOCTh M NEPHEHAUKYISIPHOCTH
OpsIMBIX (Yepe3 yriioBod KO3 (HUILIMEHT).

YpaBHeHUE OKpy)kHOCTU. HaxoxneHue nepeceueHni OKpy>KHOCTEU U IMPSIMBIX
B KoopauHatax. Popmylia pacCTOSHHMS OT TOYKM A0 npsamoil. Ilnomans
napajjiesiorpaMma B KOOpAMHAaTaX, MOHATHE OO0 OPHEHTHPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeTo1a KOOPAUHAT B MMPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a7a4yax.

BexkTopsl

Bekropel Ha miockoctu. CloKeHHWE W BBIYMTAHHWE BEKTOPOB — IIpaBUIIa
TPEYTOJIbHUKA U NapajulesiorpaMmma. Y MHOKEHHE BEKTOpa Ha 4nciio. KoopanHarsl
BekTOpa. CIIO)KEHHE W BBIYMTAHUE BEKTOPOB, YMHOXEHHUE BEKTOpa Ha YKCIO B
KoopauHaTtax. [I[puMeHeHre BeKTOpoB B (PU3MKe, LIEHTP Macc.

[lonsatne o 6asuce (Ha MMIOCKOCTH). PasyiokeHHs] BEKTOPOB IO Oasucy.
CkansipHoe IPOU3BEACHUE BEKTOPOB, T€OMETPUYECKHANA CMBICI U BBIPAKECHHUE B
JIEKapTOBBIX KOOpAMHATAX. JIUCTpUOYTUBHOCTH CKAJISAPHOTO MPOU3BEIICHUA.
CkansipHoe mpou3BeicHME U mpoeuupoBaHue. [IpUMEHEHHE CKaJspHOTO



IIPOU3BEACHUS BEKTOPOB Ul HAxXOXKICHWSA [JUIMH W yriuoB. Pemenue
F€OMETPUYECKUX 33]1a4 C [IOMOLIBbIO CKAJIIPHOTO IIPOU3BEACHUS.

JVINHA OKPYKHOCTH U IJIOLIAb KPyra

[IpaBriibHBIE MHOTOYTOJIBHUKHU. J[JTMHA OKpYKHOCTH. ['panycHas u paguaHHas
Mepa yIJjla, BBIYMCICHHE JUIMH Iyr OKpy»kHocreu. [lmomanes kpyra, cekropa,
cerMmeHTa. Mcropuyeckue cBeieHUs: 00 M3MEPEHUH JUIMHBI OKPYKHOCTH U TUIOIIAIU
Kpyra.

JABHKEHUSA IJIOCKOCTH

HentpanbHas cummerpusi. LlenTpanbHo-cuMMmeTpuyHbie Gurypsl. [ToBopor.
OceBas cummetpusd. Purypel, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannensHbIN NEPEHOC.

[lonsiTue naBMXeHHs U ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUM B NPUPOJE, KUBOIIUCH, CKYJBNTYype, apxurekrype. Kommnosunuu
IBYOKEHUH (pocTeiiune npuMepsl). [[puMeHeHne B reoMeTpu4ecKuX 3a1a4ax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTAaThl OCBOEHMS NPOrpaMMbl IO MAaTEMATHKE
XapaKTEPU3YHOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCTIMTAHUA:

IPOSIBIEHHEM HMHTEpeca K TMPONUIOMY H  HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JNOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpa’kaaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN IpaKAaHUHA U pealu3alii ero
opaB, MpPEJICTaBICHHMEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOUEAYp TpakJaHCKOro obliecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJILHO-3TUYECKUX ITPUHIUIIOB B JEATENBHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUM MPAKTUYECKUX 3a]1a4y
MaTEMaTUYECKOM HalNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTeMaTH4ECKOro
oOpa3oBaHMsI Ha NPOTSHKEHMM BCEW >KM3HHM JUIsl YCHEIIHON NpodeccruoHanbHON
NESATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHJMBUYyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4&TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWH, pacCyXJCHH, YMEHHUIO BUIECTh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEl HAYYHOTO MO3HAHMS:

OpUEHTallUe B JIEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak cdepbl 4YeIoBeuecKOn
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJbTYpPOW Kak CPeJCTBOM
NO3HAHUS MHUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢usmueckoro BocnutaHus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO0 0J1arONOTy YU :



TOTOBHOCTBIO IPUMEHATH MaTEMaTUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3lI0pOBbsl, BEACHMS  3J0pOBOro  oOpasa JKU3HU  (370pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PpEXUM 3aHATHM M OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTallMel HAa MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAaHUH JIJIsl peleHus 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY’KAIOILIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH
UX BO3MOYKHBIX MOCIEACTBUM AJIs1 OKpYXKAIOIIeH cpefibl, 0OCO3HAHUEM TII100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTel UX PelleHUs;

8) ajanTanum K U3MEHAKIIMMCH YCJOBUSIM COLMAIBLHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEONPENCIEHHOCTH, IOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM UYHCIIE
YMEHUE YUUTbCA y JAPYTHX JIOAEH, MpuoOpeTraTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUH U3 OIbITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (HOPMYTUPOBATH UJEH,
MOHSTHS, TUNIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE paHee HEU3BECTHBIX,
0CO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh
IPUHUMAEMble pEIICHUs] U ACHCTBUSA, (POPMYIHpPOBATH U OLEHUBATH PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbpTare ocBOeHHS pOrpaMMbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
o01rero o6pa3zoBanus y oOyyaroierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, XapaKTEPU3YIOIIHECs OBJIaJICHAEM YHUBEPCATbHBIMA
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHHBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JICHUCTBUSIMU M YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjoruyeckue AeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYUIECTBEHHBIC MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUW MEXKIYy MOHATUSAMH, (QOpMYITUPOBATH
oTpe/ielIeHs] TIOHATHI, yCTaHABIMBAThH CYIECTBEHHBIN MPU3HAK KiaccU(HKaIuy,
OCHOBAHUSI /111 00OOIICHHS U CPAaBHEHUS, KpUTEPUU MMPOBOIMMOI0 aHAIM3A;



BOCIIPUHUMATh,  (opMynupoBaTb U  NPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIC, YACTHBIE U O0LIUE, YCIOBHBIE,

BBISIBJISITh MATEMAaTHUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSAX, MpEaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa3Ouparh 0Ka3aTelbcTBA MAaTEMaTUUYECKUX YTBEPKICHUM (MpAMbIE U OT
POTUBHOIO), TPOBOAUTH CAMOCTOSITENHHO JOKA3aTeNbCTBA MAaTEMaTUYECKUX
(bakToB, BBICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
NPUMEHSTh METOJI MaTEeMaTHYeCKONW WHAYKIMU, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpATh crmocod pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB peUIEHUs, BRIOUpaATh HanbosIee MOAXOIAIINN ¢ yUETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

UCIIOJb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
CaMOCTOATENIbHO YCTAaHaBIMBAaTh HCKOMOE M JaHHOE, (POpMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJNTH IO CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEKy COOOM;

CaMOCTOSITENIbHO (POPMYJUpPOBaTh OOOOLICHUSI W BBIBOJABI MO pe3yjibTaTaM
NPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbLABUIATH
HNPEANOJIOAKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMALMM, JdaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3a]a4H;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh (opmy mpencTtaBieHuss UHGOpPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a1a4u cXeMaMu, JuarpaMmmMaMu, UHOU rpadukoil U uX KOMOUHAILIMSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMAIUU IO KPUTEPHSAM, MPEII0KEHHBIM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble HeﬁCTBHﬂ:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMHU U
HEeJISIMHA OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS IO XOJy peIICHUS 3a/Jaud,
KOMMEHTHUPOBATh TIOJIYYCHHBINA PE3YNIbTAT;

B XOJIe OOCYXXJIEHHs 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaeMOUM TEMBI,
npoOsieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHBIE Ha TIOMCK
pEIIeHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPECTABISITh Pe3yIbTaThl PEIICHUS 3a/ladyM, SKCIIEPUMEHTA, MCCIEIOBaHNUSA,
IIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl TpU pelICHHH Y4YeOHBIX MaTEeMaTHYeCKHX 3a/Jay, NPUHUMATH IIelb
COBMECTHOM JEeATEIHbHOCTH, IUTAHHUPOBATH OPTraHW3allMI0 COBMECTHOH paboTHI,
pacmpenensaTh BHIBI pabdoOT, JOTOBApPHBATHCSA, OOCYXIATh IMPOIECC U PE3yJIbTAT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBHIX (opmax paboTel (00CykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE MTYPMBD) U MHBIC); BHITIOIHATH CBOIO YaCcTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHSI C NIPYTUMH YICHAMH KOMaH/IbI, OIICHHUBATh KAYECTBO Pe3yJIbTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yNIbTaT MO KPUTEPHUSIM, CPOPMYITMPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIC YUeOHbIE NeliCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHUS] B JKU3HEHHBIX U YYEOHBIX CUTyalUsX,
OpPUEHTHUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPHUHATHS pelIeHU (MHAUBUIYAIBHOE,
TPYIIOBOE);

CaMOCTOSATENIbHO COCTAaBJATh IUIAH, alTOPUTM peUIeHUs 3afadu (WId ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATH BapHUAHTHI
perieHuit ¢ yuéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJAJ€Th CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ysbTaTa
pelIeHus: MaTeMaTHYeCcKOi 3a1a4u, CAMOMOTHBAIIMH U PEQIICKCHH;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OMIMUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATa JEATEIbHOCTH MOCTABJICHHON LENU U
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUS WIM HEJOCTHKEHUS 1IE€TIU, HAXOAUTh
OIIKOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BbIpaXaTh SMOLUHU MPH H3yUYEHUU MaTEMaTHUECKUX OOBEKTOB U (DaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHHUS 3aa4H.

NPEAMETHBIE PE3YJIBTATBI

K xonity oOyuenus B 7 kjacce o0yqaronuicst OJIyYUT CIASAYIONIUE IPeAMETHbIS
pe3yJIbTaThI:

Pacmo3naBaTh W3yueHHBIE TEeOMETpHUYECKHE (UTYPBI, ONPENeNsiTh HX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb TIE€OMETpUYECKHe (DUTypbl, BBIMOIHATH
YEPTEXKU I10 YCIOBHUIO 3aJ1aul. VI3MepsATh JIMHEUHBIE U YTIIOBBIE BEJIMYMHBI. PemaTth
3a/71a4¥ HA BBIYMCJIEHUE JIMH OTPE3KOB U BEJIWYUH YIJIOB.

Jlenatb NIPUKUAKY W OLIEHKY JIMHEWHBIX U YIJOBBIX BEJIIMYUH IMPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznuuarh pa3Mepsl ATHX
00BEKTOB T10 TOPSIAKY BETUYUHBI.

CTpouTh YepTEkKU K TEOMETPUUECKUM 3aa4aM.

[lonmp30BaThCd MNpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BaTh
MPU3HAKKU U CBOWMCTBA PaBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPHU PEILICHUH 3a/1a4.

[IpoBOIUTH JTOTMYECKHE PACCYXICHUS C HUCIOJIb30BAHUEM T'€OMETPUUECKHUX
TEOPEM.

[lonmp30BaThCs NpU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM ME€JUAHBI, IPOBEAEHHOU K THIIOTEHY3€ MPAMOYTOJIBHOI0 TPEYTOJIbHUKA,
B PCILICHUU F€OMETPUYECKUX 3a]1a4.

OrnpenensiTe napaiieabHOCTh MPSIMBIX C TOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekyaa. OnpenensaTe napauielbHOCTh MPSMBIX C MTOMOIIbIO PaBEHCTBA
PACCTOAHUN OT TOYEK OJHOU MPSMOM O TOUYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha kietyaroi Oymare.

[IpoBOAUTH BBIYKUCICHUS K HAXOAUTH YUCIOBBIE U OYKBEHHBIC 3HAUEHUS YTJIOB
B F'€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECECUCHUH JBYX
napajyieIbHbIX NPAMBIX CEKYIIeH. Peliars mpakTHYecKre 3aJaud Ha HAXO0XKIACHUE
YIJIOB.

Bnaners monsituem reomerpudeckoro mecra touek (I'MT). Omnpenensarsb
OMCCEeKTPUCY yIJIa U CEPEIUHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaK T€OMETPUUECKHE
MmecTa Touek. [lonb3oBaThcs noHsTHeM reomerpudeckoro mecra touek (I'MT) npu
JIOKA3aTENbCTBE TEOMETPUUECKUX YTBEPKIACHUN U ITPU PELICHUU 3a7a4.



DopMyJIMPOBATH OMNPEACICHUS OKPYXHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJI€Th UX CBOMCTBAMHU. ¥ METh JIOKa3bIBaTh U IPUMEHSTh
3TH CBOMCTBA IPHU PEIICHUU 3a7a4.

Bnagere moHsTHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoJuTh €€ meHTp. Jloka3pIBaTh U UCIOJIB30BaTh (haKThl O TOM, YTO OMCCEKTPHCHI
VIJIOB TPEYTroJIbHUKA MEPECEKaloTCsl B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPNEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJHOM TOUKE.

Bnagere nonstHeM KacaTeabHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPHEHINKYJISIPHOCTH KACaTEJIbHOW W paanyca, IMPOBEAEHHOIO K TOYKE KACAHMS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KaCATEIbHBIX K OKPY>KHOCTH, MPOBEAEHHBIX U3
OJHOM TOYKH, U IPUMEHSTH 3TO B PEIIEHUH T€OMETPUUYECKHUX 3a7ay.

Jloka3plBaTh W NOPUMEHATH NPOCTEHIINE TE€OMETPUUYECKHE HEPABEHCTBA,
IMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO IIUPKYJIS U
JIMHEUKHU.

K xoH1y 00yueHus B 8 ki1acce 00ydaromuiics OIYYUT CIAEAYIOUINE TPEIMETHBIE
pe3yabTaThl:

Pacno3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX JIJIEMEHTHI,
II0JI30BAThCSl MX CBOMCTBAMM IIPU PEIIEHUU T'€OMETPUYECKUX 3adad. PazmnyaTh
IPU3HAKU U CBOMCTBA MapajjienorpaMmma, pom0a u npsiMOyrojbHHUKA, T0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTh NPU PEIICHUH T'€OMETPUUECKUX 3aau.

Hcnonb30BaTh CBOICTBA TOUKK MEPECEUEHUs MEAUAH TPEYroJbHUKA (LIEHTpa
Macc) B peLICHUH 3a]1a4.

Bnagets noHsTHEM CpeHEN TMHUM TPEYTOJIbHUKA U TPANIELIUU, TPUMEHSTh UX
CBOMCTBA IPH PEILIEHUN T€OMETPUYECKUX 3a]1ad. Mcnonb3oBath Teopemy Daneca u
TEOpPEMY O MPONOPLHOHAIBHBIX OTpe3KaxX, NPUMEHATh HX JJs peleHus
INPAKTUYECKUX 3a]a4.

Pacnio3HaBaTh IEHTpPaIbHO-CUMMETPUYHBIE (UTYPHl U HCIHOJB30BaTh UX
CBOMCTBA MPH PELICHUU 3a]1a4.

Brnagets moHsATHMSMH 1MOA00HS TPEYTrOJIBHUKOB, Ko3(d@uuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX TPEYTOJbHUKOB. VIMETh MpencTaBieHue o
npeoOpazoBaHuu Nojgo0us U 0 moAoOHbIX ¢urypax. Iloap3oBaThcs mpHU3HaAKAMU
no00Msl TPEYroNbHUKOB MPU PEIICHUU T€OMETpUYecKuX 3anad. Jlokas3blBaTh U
IPUMEHSATH OTHOIIECHHS TPOIOPLIMOHATIEHOCTH B MPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[IpumeHsTh MOAOOKME B MPAKTUYECKUX 3a/1a4ax.

BeiBomuTh W ucnonp30BaTh npocteiimue  GopMmynsl A IUIOLIAAH
TPEeYroJibHUKa, apajjiesorpaMma, pomoa 1 Tpaneuuu. Beraucnsate (pa3anyHbIMA
cnocobaMu) IUIOUIAAb TPEYrolbHUKA M IUIOMIATd MHOTOYTOJBHBIX (UTYD
(MOB3ysACh, TN HEOOXOIWMO, KaJIbKYJISITOPOM). 3HATh OTHOIIEHWE IUIONIAJCH



NoJOOHBIX (PUTYyp U NMPUMEHSATh NPU peHIeHUH 3aaad. [IpuMeHATh moixydeHHbIe
YMEHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaTbea Teopemoil Iludaropa ang pemieHUss TE€OMETPUUYECKUX U
npakTU4YeCKuX 3aaad. CTpOUTh MAaTEMAaTUYECKYIO MOJIEb B TPAKTUYECKHX 3aa4aXx,
CaMOCTOATEIIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biagers mNoOHATHEM BIHCAaHHOTO M LEHTPAJIBHOIO YIVIA, YIVIA MEXIY
KAacaTeNbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPY>KHOCTH TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA MPU PELIECHUH 3a/1a4.

[IpuMeHATh MOJNyYEHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMATHYECKHE
MOJIEIIU JUI 33/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOLINE BBIYUCIICHUS
C NpUMEHEHUEM MOoAOOMsS MU TPUTOHOMETPUHM (MOJB3YyACh, TIe HEO0OXOIHUMO,
KaJIbKYJIITOPOM).

K koHIty o0y4enus B 9 ki1acce o0ydaronuiicss HOTYyYUT CIEAYIONMINE TPEeIMETHBIC
pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJHUTh C UX
MOMOIIBIO PA3JIMYHBIE SJEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («peuieHue
IPSIMOYTOJIBHBIX TPEYTONHHUKOBY). HaxoauTh (¢ MOMOIIBIO KabKYJISATOPA) JTHHBI
Y YTJIBI JUTSl HeTAaOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThes GopMyamMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM Il HAXOXJIEHUSI COOTHOIICHHM MEXAy TPUTOHOMETPUYECKUMU
BEJTUIMHAMM.

JlokaspiBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHSTh HX IS
HAXOXJCHUSI PA3TMYHBIX JIEMEHTOB TPEYTOJIbHUKA («pPElIeHUE TPEYTOIbHUKOBY),
IpU PELICHUH TEOMETPUYECKUX 3anay. [IpuMeHsTh MoNydeHHbIE 3HAHUS MPHU
PEIICHUH MPAaKTHIECKUX 3aad.

[IpuMeHATh TPUTOHOMETPHIO B 3a7ja4aX Ha HAXOXKJICHHUE TUIOIIA/IA, BHIBOJIUTh
U BIIQJIETh TPUTOHOMETPUYECKUMHU (OpMyTaMH JUIsl TUIOMAIN TPEYTOJIbHHKA,
napajsienorpaMmma, pom0a, Tpaneiuu, BEIBOJAUT U TpUMEHATh hopmyiy ['epoHa u
dbopMyITy TS TUTOIIAH BBITYKIIOTO Y€THIPEXYTOIbHUKA.

NmeTh nipeicTaBiIeHHE O TOMOTETHH, TPUMEHSTH B IPAKTUICCKUX CUTYAIUSX.

Hcnons3oBatk Teopempl UeBbl 1 MeHenas rpu peieHuu 3a1ay.

Hcnonb3oBaTh TeOpeMbl O BMOHCAHHBIX YIUIaX, YIJax MEXIy XopAamu
(CeKyIHUMHM) U yTIIe MEXIY KacaTeJIbHON M XOPI0H NpH PEIICHUH TeOMETPUICCKUX
3amad. JlokaspiBaTh M MPUMEHSATH TEOPEMBI O TPOU3BEIACHUU OTPE3KOB XOPIH, O
IPOU3BEJICHUU OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

Brnaners moHsiTHeM KOOpAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHUEM
npsSIMOM Ha IIOCKOCTH. BliameTs TOHATHUSMH YIIOBOro Ko3(pdUIMeHTa U
CBOOOJTHOTO 4YJICHA, MOHUMATh WX TEOMETPUUYCCKUNU CMBICI M CBS3b YTIIOBOTO
kodduIrieHTa ¢ Bo3pacTaHueM U YObIBAHHEM JIMHEWHON QYHKIIMU. YMETh peniaTh



METOAOM  KOOpPAMHAT  3a/Jaud, CBSI3aHHbIE C  NApPaUIEIbHOCTBIO U
NEPHEHINKYJIAPHOCTBIO MPSMBIX, MEPECEUYEHUEM MPSAMBIX, HAXOXKIECHHEM TOYEK
NIEPECEUYECHUSI.

BeiBomuTh U BIageTh YpaBHEHUEM OKpYXHOCTH. Mcmonb3oBaTh METOA
KOOPAMHAT Il HAXOXICHUs IEPECEYCHUN OKPYKHOCTEW W NpsMbIX. Brangersb
dbopMynamMu paccTOsHMSI OT TOYKH JO MPSMOM, IUIOLIAAM MapajuiesiorpaMMa B
KOOpAWHATaX, UMETh MOHATHE 00 OpHEHTHpOBaHHOW IUIomaau. [lonp3oBaThes
METOJIOM KOOPJMHAT Ha IJTIOCKOCTU, TPUMEHATH €r0 MPHU PEIICHUH TEOMETPUUECKUX
U [paKkTUYeCKHX 3a1ay. [IpuMeHsATh METOJ KOOpJAWHAT B  IPAKTUKO-
OPUEHTUPOBAHHBIX FT€OMETPUUECKUX 3a/1a4ax.

Brnanerr moHsiTHEM BeKTOpa. YMETh CKJAJbIBaTh M BBIYUTATH BEKTOPHI,
YMHOXaTh Ha YHCIIO, BIAJETh MpaBWIAMHU TPEYTrOJbHUKA W Mapajuiesiorpamma.
Brnaners npakTHUYECKUMU HHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BAaThCS
KOOpAMHATaMU BEKTOopa. BnaaeTb ClI0XKEHMEM M BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpPA Ha YUCJIO B KOOPIMHATAX.

Nmets npencraBienue o 06a3uce (Ha MIOCKOCTH). PackianpiBaTh BEKTOPHI O
O0asucy. PackmanpiBaTh BEKTOPHI CHUJI  C TOMOINBIO TMPOCHUPOBAHUS |
TPUTOHOMETPUYECKUX COOTHOWICHUH. [IpUMEHATh TMONy4YEeHHbIE 3HAaHHUS B
IpoCTEUIINX PU3NYECKHX 3a/1ayax.

Brnanerb moHSTHEM CKaldsipHOTO MPOU3BEACHUSI BEKTOPOB, MOHUMATh €ro
F€OMETPUYECKHI CMBICT U YBEPEHHO MOJIb30BaTHCA €r0 BEIPAXKEHUEM B JIEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAISIPHOT'O MPOU3BEACHUS U €0 CBS3b C
npoeuupoBaHueMm. [IpuMeHSATh CKalApHOE MPOU3BEACHUE BEKTOPOB A
HAaXOXJCHHUS [UIMH W YIJ0B. Pemars reoMeTpudecKue 3aJadyd C IOMOIIBIO
CKaJISIPHOTO Mpou3BeAeHus. Vcnoib30BaTh CKAISIPHOE MPOU3BEICHHE BEKTOPOB B
anredpandeckux U pU3nYecKux 3agavax.

Brnaners MOHSATUSIMH MPAaBWIHLHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTU M PAJUAHHOW MEpHI yTIJia, BEIYUCIIATH MUIOAb KpyTa U
ero yacre. [lonumare cmbica uncna w. [IpuMeHSATH MOJydYEeHHbIE YMEHUS IIPU
pEelIeHUN MPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHHS 00 W3MEpEeHUU
JUTMHBI OKPY>KHOCTHU U IUIOIIAAN KpyTa.

Nmets mnpencraBieHue o nOpeoOpa3oBaHUM IUIOCKOCTH, O JIBHXKCHUSIX.
Haxonute ocu, HEHTpbl CUMMETpUU (Uryp, MEHTPHI MOBOPOTA, HAXOJUTH
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuidl. [IpuMeHATh NBHKEHUS MIIOCKOCTH
IIPY PELICHUU T€OMETPUUECKHX 3a]1a4.

[IpyMeHsTh MOTyYECHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTUUYECKHE
MOZENH ISl 3a/1a4 pEAIbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NpUMEHEHUEM NOoJ00MS M TPUTOHOMETPUYECKUX (GYHKUUN (MOJIb3YSCh, TIe
HEO0OXO0IMMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
No 11/ HauMeHoBaHMe pa3je/ioB U TeM (uu¢possbIe)
) NMporpamMMmbl Bcero Konrpoarsrie | IpakTHieckne o0pa3oBaTe/bHbBIE
padoThI padoThI pecypeb
Hauana reomerpuu. IIpocreimmue
| reoMeTpuueckue (GUrypsl U UX )3 1 bubnnorexa [JOK
cBoiicTBa. I3MepeHne reoMeTpuaecKux https://m.edsoo.ru/78c146c4
BEITMYUH
bu6mmorexa [IOK
2 T 19 1
PEYTOLHHKH https://m.edsoo.ru/78c146¢4
3 [TapannensHocTh. CyMMa yIiioB 15 1 bubnuoreka [IOK
MHOT'OYI'OJIbHHKA https://m.edsoo.ru/78c146¢c4
bu6nuoreka [JOK
4 I1 7 1
PAMOYTOJIbHBIE TPEYTOJIbHUKHU https://m.edsoo.ru/78c146¢4
bu6mmorexa [IOK
5 ['eoMeTpuyeckre HEpAaBEHCTBA 5
https://m.edsoo.ru/78c146¢4
OkpyxHoCTb. [ 'eomMeTprueckue mecrta
6 Touek. [locTpoeHus ¢ nomMoubo 18 1 bubmorexa [TOK
' P o B https://m.edsoo.ru/78c146¢4
UPKYJIST U IMHEUKHU
. [ToBTOpenue, o6odIIEHUE, 10 1 bu6nuoreka [JOK
cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/78c146¢4
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOIT'PAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No /it HanmeHnoBaHue pa3ie/ioB U TeM (uudposBbie)
) NMporpamMmbl Bcero KonTpoaenbie | Ilpakrayeckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
. bu6mmoreka [JOK
! HeThIpEXyroMLHHKA 22 ! https://m.edsoo.ru/a5¢cb98eb
bu6muoreka [HOK
2 ITono6 16 1
onobHe https://m.edsoo.ru/a5cb98eb
bubmuoreka [JOK
3 I1 16 1
fTotHab https://m.edsoo.ru/a5¢cb98eb
4 Teopema IIudaropa u Hauana 13 1 bubmuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 Vrbl 1 4eTBIPpEXYTOIBHUKH, CBSI3aHHBIC C 20 1 bubmuoreka [JOK
OKPYHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHmE, 0600IIEHNE, 10 1 bu6munoreka [HOK
CHUCTEMAaTU3alUs 3HAaHUH https://m.edsoo.ru/a5cb98eb
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0
I[TPOT'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
No 11/ HanmMeHoBaHMe pa3/e/ioB U TeM (uudpossbie)
) NMPOrpamMMbl Bcero Kontpoaeneie | IlpakTuieckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
but6mmoreka [IOK
! Peruerue TpeyronbHuio 22 ! https://m.edsoo.ru/dddde230
bu6moreka [JOK
2 Tonobue Tpeyrombruios 12 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
M 1 1
3 CTOA KOOpAMHAT 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexroper 20 ! https://m.edsoo.ru/dddde230
bubnmnoreka LIOK
1 1
> JUtHHa OKpYIKHOCTH H ILIOWAAE KpyTa 6 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 JBIOKCHHUS ILIOCKOCTH 10 https://m.edsoo.ru/dddde230
. [ToBTOpeHnue, 06001IeHNE, 12 | bu6mmoreka [IOK
cUCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPO'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

7 KJIACC

Koxa
NpoBepPsieMoOro
pe3yJbTarTa

6

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl

I'eomerpus

6.1

Pacnio3HaBaTh H3y4eHHbIE TI€OMETpUYECKHE (UIYphl, ONpPEAENATh HUX
B3aMMHOE PpAaCHOJIOXKEHHE, M300pakaTb TIeOMETpUYECKHe (UTyphI,
BBITOJIHATH YEPTEKHU 110 YCIOBUIO 3a1a4U. MI3MEpSITh TMHEHHBIE U YITIOBbIE
BeIMUYMHbI. PemaTh 3a71ayu Ha BBIYMCIEHHUE JUIMH OTPE3KOB U BEIUYMH
yTJIOB

6.2

Jenatp rpyOyi0 OIICHKY JMHEWHBIX U YTJIOBBIX BEJIWYHH IPEIMETOB B
peanbHOM KU3HHU, Pa3MEPOB MPUPOAHBIX 00bEKTOB. PasnuuaTth pasmepbl
3TUX O0OBEKTOB MO NOPSAIAKY BEIUNUMHBI

6.3

CTpOI/ITB YCPTECKU K TCOMCTPUYICCKUM 3a/ladaM

6.4

[Tonb30BaThbcs MpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIB30BATh
NpU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH
3a/1a4y

6.5

[IpoBoauTh JIOTUYECKHE paccy>XIeHHs v HCIIOJIb30BaHNEM
FEOMETPUUECKHUX TEOpeM

6.6

[Tonp30BaTbCs MPU3HAKaMU PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEJIMAHBI, MPOBEAEHHOW K THUIIOTEHY3€ IPSAMOYTOJIBHOTO
TPEYroJbHUKA, B PEHICHUY F€OMETPUUECKUX 3aa4

6.7

OnpenensaTb NapajuleNbHOCTh NPSAMBIX C IOMOLIBIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. OnpenensaTe MNapaljIeIbHOCTh MPSIMBIX C
MIOMOIIBI0 PABEHCTBA PACCTOSAHUN OT TOYEK OJHOM NPSIMOM O TOYEK
JIPyTOr NpAMOi

6.8

Pemiate 3a1aun Ha kieTyaToit Oymare

6.9

[TpoBOIUTH BBIYMCICHUS U HAXOJUTh YUCIOBBIE U OYKBEHHbIE 3HAUCHMS
YIJIOB B TIE€OMETPUYECKHMX 3aJadaX C HCIOIb30BAHUEM CYMMBI YIJIOB
TPEYTOJILHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB YTJIOB, 00pa30BaHHbIX MIPH
[IEPECEYCHUM JIBYX MapajUIeJIbHBIX INpAMBIX  cekyue. Pemarts
IIPaKTUYECKHE 3a7a4H Ha HaXO0KICHHUE YIJIOB

6.10

Bragetp noHATHEM IreOMETPUYECKOIO0 MECTa TOYEK. YMETh ONPENEIATH
OMCCeKTpUCY YIJIa W CEPEJUHHBIM TMEepPHeHIUKYJIIp K OTPe3Ky Kak
FE€OMETPUUECKHE MECTa TOUEK




6.11

DopMyIMpPOBATH ONPEAEIEHUS OKPYKHOCTH U KPYyTa, XOpJAbl U AMaAMETPA
OKPYKHOCTH, IIOJIb30BATbCA HMX CBONCTBAMHU. YMEThb HPHUMEHATH 3TH
CBOICTBA IIPU PELICHUH 3a1a4

6.12

Bnaners noHsTHEM OMMCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxonuTh e€¢ meHTp. [lomap3oBaTbest hakTaMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA NEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHbIE MEPIICHIUKYJIISAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKatOTCs
B OJJTHOM TOUYKE

6.13

Brnanets noHsiTueM KacaTeabHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM
0 MIEPIICHIUKYISIPHOCTH KacaTelIbHOM U pajuyca, MPOBeIEHHOTO K TOUKE
KacaHus

6.14

ITonw3oBaThCs HpOCT@fIHIHMPI reoMETpUICCKUMHU HCPaBCHCTBAMU,
IIOHUMAaThb UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

IIpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE MMOCTPOEHHUSI C TOMOILBIO HUPKYJIS
U JIMHEUKU

8 KUIACC

Kox
NpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHONM NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus!

I'eomerpus

6.1

Pacno3naBath OCHOBHEBIC BHUbBI '-ICTBIpéXerJ'IBHI/IKOB, HUX DJSJICEMCHTHI,
MIOJIL30BATHCS MX CBOMCTBAMH IIpHu pCIICHNH I'COMETPUYCCKUX 3a/lav

6.2

[IpuMeHsTh CBOMCTBA TOYKM MIEpECEUCHUSI MEANaH TPEyTroabHUKa (IIEHTpa
Macc) B peIICHUH 3a]1a4

6.3

Brnamers mnoHATMEM CpEeIHEW JIMHUM TPEYrOJbHHUKA W Tpaleluu,
IPUMEHATh HX CBOMCTBA IIPU pEUICHUM TE€OMETPUYECKUX 3a1ad.
[Tons3oBatbest Teopemoit dameca M TEOpEeMOM O IPONOPLIUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX Ul PELICHUs IPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsATP  TpPU3HAKM  MOAOOMS  TPEYrOJILHUKOB B pEILCHHUH
reOMETPUUYECKUX 3a/1a4

6.5

[Tons3oBatbest Teopemoil IIudaropa mis pemeHuss reOMETpUYECKUX H
IIPAKTHUYECKUX 3a1a4. CTPOUTH MAaTEMATUUYECKYIO MOJEIIb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE
JUTMHBI

6.6

BJ'Ia,Z[CTB MOHATHUAMU CHHYCA, KOCHHYCa U TaHI'CHCA OCTpPOro yria
NpAMOYTOJILHOTO TPCYrOJIbHHKA. ITonp30BaThCs ATUMU MOHSITHAMH JIA
PCIICHHUA MTPAKTUYICCKUX 3aaa4




6.7

Beraucnsate  (pa3nuyHbIME - crioco0aMu) IUIOMIAAL TPEYTrONbHUKA |
IJIOMIAIM  MHOTOYTOJIBHBIX  puryp (mosib3ysich, TJe HE00X0IuMO,
KanbKyJIsITopoM). [IpUMEHSTh MONy4YeHHbIE YMEHUS B TPAKTUYECKUX
3a/1ayax

6.8

Brnaners MoHATHAMHM BIHUCAHHOTO W LEHTPAIBHOTO YTJa, MCIOJIH30BaTh
TEOpPEMBbI O BIMCAHHBIX yTriaX, YIJIax MEeKIY XOpAaMH (CEeKYIIUMU) U yTie
MEXJy KacaTelbHOM U XOpA0H MpHU PEelIeHUN FreOMETPUIECKIX 3a1au

6.9

Brnanerp moHATHEM ONHMCAHHOTO  YETHIPEXYTOJbHUKA, IPUMEHSTH
CBOIICTBa ONMCAHHOIO YETHIPEXYTOJIbHUKA [P PEIICHUHU 3a]a4

6.10

HpI/IMeHHTB MMOJIYYCHHBIC 3HAaHHUA Ha ITPAKTHUKE — CTPOUTH MATEMATUYCCKUC
MOJICTH JUIS 3a7ad PEabHOW JKU3HU W TIPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCJICHUA C IPUMCHCHUEM HO)IO6I/I$[I/I TPUT'OHOMCTPHUU (HOJ'II)?;yfICI), rac
HE0OXOAMMO, KATBKYJIITOPOM)

9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

IIpoBepsiemble npeaAMeTHBIE PE3YIbTATHI OCBOEHHUsI OCHOBHOIA
00pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOT'0 001€r0 00pa30BaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKLHUHU OCTPBHIX YIJIOB, HaXOAUTh C HUX
IIOMOULIbIO  PA3JIMYHBIE JIEMEHTHl MPSAMOYIOJBHOTO TPEYrOJbHUKA
(«pelieHue MPSMOYTOJBHBIX TPEyroJIbHUKOBY»). HaxomuTs (¢ momomibro
KaJbKYJISATOPA) IJIMHBI U YTIIBI UIS HETaOIMYHBIX 3HAYCHU I

6.2

ITonp30BaThCs CI)OpMy.]'IaMI/I IIPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM [UId HAXOXKIACHUA COOTHOIICHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

6.3

Hcronbs30BaTb TEOPEMBI CHHYCOB U KOCHUHYCOB I HaXOXIEHUSA
pa3IMYHbIX SJIEMEHTOB TPEYTrOJIbHUKA («PEILIEHUE TPEeyroJIbHUKOBY),
IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnaners moHATHSMH TpeoOpa3oBaHUs MOMOOWS, COOTBETCTBEHHBIX
2JIeMEHTOB TOA00HBIX ¢uryp. [lonb3oBaThCsi CBONCTBAMHU TOAOOHS
MPOU3BOJBHBIX (QUTYp, YMETh BBIUUCISITH JUIMHBI U HAXOAWTh YTJbl Y
nonoOHbIX Quryp. IlpuMeHATH cBOHCTBA TOMOOMS B MPAKTUYECKUX
3a/1a4ax. YMeTh IPUBOJUTH MIPUMEPHI TOTOOHBIX QUTYP B OKPYKAIOIIEM
MUpE

6.5

IIonap30BaThCs TCOpEMaMnu O HOPOU3SBCACHHU OTPC3KOB XOpHA, O
MMPOU3BCACHUUN OTPE3KOB CCKYIIINX, O KBaApaTe KacaTelIbHOM

6.6

ITonw3oBaThCs BCKTOpaMHu, IIOHUMATb UX FeOMeTpI/I‘IeCKI/Iﬁ n (bI/ISI/I‘{eCKI/Iﬁ
CMBICJI, IPUMCHATDH UX B PCHICHUN I'COMCTPUICCKUX U (1)I/I3I/I‘IGCKI/IX 3aaad.




[IpuMeHATh CKaIsIPHOE MTPOU3BEICHNE BEKTOPOB ISl HAXOXKIACHUS JJIMH U
YTJIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, NPHUMCHATH €TI0 B
PEIICHHUU TCOMCTPHUYCCKUX U MMPAKTUYCCKUX 3aaa4

6.8

BnazeTs NOHATHAMY IPaBUIILHOTO MHOIOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTW OKPYKHOCTH M PaJUaHHOM MEpbI yIJa, YMETb BBIYHUCIIATH
IUIOIAAb Kpyra M ero 4acre. lIpumeHsATh mOJydeHHBIE YMEHHS B
IIPaKTUYECKUX 3a/1a4ax

6.9

HaxoauTe ocu mnu LEHTPHl CUMMETPUM (DUTYp, MPUMEHSATH JABHKCHHS
IUIOCKOCTH B MPOCTEHUIINX CITydasix

6.10

[TpuMeHSTH OTy4YCeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMATUICCKHE
MOJIeTH IS 3a7ad PeanbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS ¢ IPUMEHEHUEM MOI0OUSH TPUTOHOMETPHUYECKUX (PYHKIIHIA
(TONB3ysICh, T/Ie HEOOXOIUMO, KALKYIISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
6 I'eomerpus
HauanpHeie nonsatua reomerpun. Touka, mpsiMas, OTPE3OK, JIyd. Yroia. Bumsl
6.1 yriioB. BepTukanbHble U CMEXHbIE yTibl. buccektpuca yria. JlomaHas,
MHOTOyrojbpHUK. [lapannenbHOCTh U NEPHIEHANKYISIPHOCTD MPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBONCTBa 0ceBOil cumMmeTpuu. [Ipumepsr
’ CUMMETPHUH B OKPY’KAIOIIIEM MUPE
6.3 OCHOBHbBIE TIOCTPOEHHUSI C TMOMOILIBIO LUPKYJIST W JUHEWKU. TpeyrojabHUK.
’ Bricora, Mmennana, 6uccekTpuca, X CBOMCTBA
6.4 PaBHOOenpeHHBIH ¥ pPaBHOCTOPOHHUW  TPEyroibHUKH.  HepaBeHCTBO
’ TpEyroNbHUKA
6.5 CBoiicTBa M MIPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHUKA. [Ipr3Haku paBeHCTBA
' TPEYTrOJIbHUKOB
6.6 CBoiicTBa M MpPU3HAKK MApaUICIbHBIX NMpsAMbIX. CymMMa YIJI0B TPEyTroJbHUKA.
’ Buemname yrisl TpeyrojibHUKA
[IpsmoyronpHblii  TpeyroiabHUK. (CBONHCTBO  MEIMaHbl  MPSMOYTOJBHOTO
6.7 TPEyrojibHUKa, MNpoBeAEHHOM K  runoreHy3e. Ilpu3sHaku  paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYTONBHBIN TPEYTOJbHUK C YTJIOM B 30°
HepaBenctBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOM, TeopeMa O OoiblIeM yrie U OOJbIIeH CTOPOHE TPEYrOJIbHUKA.
[TeprieHquKysip ¥ HAKIOHHAS
6.9 ['eomerpuueckoe Mecto Touek. buccekTpuca yrma W cepeAUHHBIN
' NEePHEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTa TOUEK
6.10 OKpyXHOCTb M KpPYT, XOp/ia U IMaMeTp, UX CBOMCTBA. B3aumHoe pacrionoxenue
' OKpY’KHOCTH U nipsimoii. KacaTenbHas u cexymias K OKpy>KHOCTH
6.11 OKpyXHOCTh, BIIMCAaHHas B yroj. BhucaHnHas W oOMHCaHHAs OKPYXHOCTU
' TPEYTOJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS
6 I'eomeTtpus
6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA




6.2 [IpsimoyronbHUK, poMO, KBaJpat, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuusi, paBHoOOKast Tpamenus, e€ cBoiicTBa M Npu3Haku. lIpsMoyronbHas
’ Tpamnenus
6.4 Meron ynsoenus Menuansl. Llentpanbnas cummerpus. Teopema daneca u
’ TeopeMa O MPOMOPIUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUY TPEYTOJbHUKA U Tpaneluu. LIeHTp Macc TpeyroiabHuKa
6.6 [TonobGue TpeyrompHUKOB, Ko3(hduuument mnomodus. Ilpusznaku mnomodus
' TpEYrosbHUKOB. [IpumMenenre moao0us mpu peleHny MPakTUIeCKUX 3a/1a4
6.7 DopMyIbl IS JIOMAAN TPEYTOJIbHUKA, MapaieorpaMMa, poMoa U Tparneuuu
6.8 CroiicTBa 1wiomaaeii reoMerpudeckux ¢uryp. OTHOIICHHE TIUIOIIAACH
’ HOJOOHBIX (Uryp
6.9 Brrurcienue mionm@aneid TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' NPaKTUYECKHUX 33139
CuHyC, KOCHHYC, TaHI€HC OCTPOro yrjia HpsSIMOYTOJIBHOIO TpPEYTrOJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. |pUrOHOMETpPHYECKHE (PYHKIIHH
yraoB B 30°, 45° u 60°
6.12 BnucanHuble U LIeHTpaJIbHBIE YIUIbI, YTOJI MEXKIY KacaTeIbHOM M XOPAOH. YTJIbI
' MEXKIy XOpJIaMU U CEKYLIUMU
6.13 Bnucanubie u onmucaHHbIE YETHIPEXYTOIBHUKHI
6.14 B3aumMHoe pacnonoxeHue ByX okpykHocteil. Kacanue okpyxHocteil. OOmue
' KacaTeJIbHbIE K JIBYM OKPY>KHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 ['eomeTrpus
6.1 Cunyc, xocunyc, taurerc yriioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCTBO. DOPMYJIBI IPUBEICHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pelienue
' MPaKTUYECKHUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [IpeobpazoBanne mogodwus. [1ogobne cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NMpou3BENEHUM OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEACHUU OTPE3KOB
’ CEeKyLIUX, TeoOpeMa O KBaJpare KacaTeJIbHON
BekTop, anuHa (MOIyNb) BEKTOpa, COHAIMPABICHHBIE BEKTOPHI, IPOTHUBOIMOIOKHO
6.5 HaIlpaBJI€HHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepalMM Haja BeKTopaMu. PasnokeHune BekTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunatsl BekTopa. CkalsipHOe€ MpPOU3BEIEHHUE BEKTOPOB, MPUMEHEHHE s

6.6 HaXO0XICHHUA JUIMH U YTJIOB
JlexapToBbl KOOPAMHATBHI HA IUIOCKOCTH. YPaBHEHMs NPAMOM U OKPYKHOCTU B

6.7 KOOpAWHATAX, MEPECEYEHNE OKPYKHOCTEH M MPsAMBIX. MeToa KOOpAMHAT U €ro
MpUMEHEHHE

6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI

6.9 JUinHa okpyxHOCTU. I'pagycHas U paguaHHass Mepa yria, BBIYMCIICHHUE UIMH TyT

' OKPYKHOCTEH
6.10 [Imomaae kpyra, cekTopa, CerMeHTa
6.11 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH GUryp (dJIeMEHTapHbIe

npencrasienus). [Tapannensuslii nepenoc. Ilosopor




ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001LIETr0
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTb IOHATUAMM: MHOMKECTBO, IOJMHOYKECTBO,
olepalvy HaJ MHOXKECTBAMH; YMEHHE OINEPUPOBATH MOHATUAMU: Tpad,
CBSA3HBIU Irpad, AepeBo, LUK, IPUMEHATh UX IPU PELICHUH 3a]a4; YMEHUE
UCIIOJIb30BaTh IpaHUuecKkoe MPeACTaBICHUE MHOKECTB JUIsl OMHCAHUS
pealibHBIX IIPOLIECCOB U SIBJICHUH, IPU PEILICHUH 3a/1a4 U3 JPYTUX y4eOHBIX
IPEIMETOB

YMeHne ornepupoBaTh TOHSATUAMH: OMpEJEICHUE, aKCHMOMa, Teopema,
JIOKa3aTeIbCTBO, YMEHHE pacro3HaBaThb WMCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, TPUBOAUTH NPUMEPhl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAHUIN

YMeHue omnepupoBaTh MOHSATUSMH: HATYpajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCJIO, ACIIMMOCTb HATypaJbHbIX YUCEI, IPU3HAKH IETUMOCTH,
1eJI0e YUCI0, MOAYJIb YHciia, OOBIKHOBEHHAs Ipo0b U AecaTUYHAs APOOb,
CTaHJAPTHBIN BUJ YKCIIA, PAMOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apudmMeTHuecKuil KBaJIpaTHBI KOPEHb, YMEHHE BBLITIOIHATH NEHCTBUS C
qucjiaMy, CpaBHUBATL WU YIIOPAAOYMBATH 4YHCJId, IPCACTABIATL YHUCJIA Ha
KOOPJIMHATHON MPSIMOU, OKPYIVIATh YHCIIA; YMEHHUE J€JIaTh NPUKUAKY H
OLICHKY p€3yJIbTaTa BbIYMUCICHHI

YMeHue omnepupoBaTh IMOHATHUAMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
apudMeTHUeCKuil KBagpaTHBIH KOpPEHb, MHOTOWIEH, aireOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM cTeneHH Ooble
€IMHUIIBI; YMEHHUE BBIMOJIHATH pacuéThl 1o (opMyiam, nmpeodpazoBaHHS
EeBbIX, APOOHO-PAMOHAIBHBIX BBIPAKCHUH M BBIPAKEHHH C KOPHAMH,
pa3NoXKeHne MHOTOWIeHa Ha MHOKUTEIH, B TOM YHUCIIE C HCTIOJIb30BaHUEM
(GopMyIT pa3HOCTH KBaJAPATOB U KBAJIpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITUSIMH: YHCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOI MEepEeMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yYMEHHE pellaTh JIMHEeWHble U KBaJpaTHble YypaBHEHMsA, JAPOOHO-
palOHaIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOW, CHCTEMBI JIBYX
JVUHEHUHBIX YpPaBHCHMM, JIMHEWHbICE HEPABEHCTBA U HX CHUCTEMBI,
KBaJ[paTHBIE U JPOOHO-pallMOHATbHBIE HEPABEHCTBA C OHOM EPEMEHHOH,
B TOM YHCJIE [IPU PELIEHUH 3a]a4 U3 IPYrHX MPEJAMETOB U NMPAKTUYECKUX
3a]a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPJUHATHYIO
IUIOCKOCTB JUISl N300pakeHus! peIlieHU ypaBHEHUH, HEPAaBEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATUAMU: (YHKIUS, rpapuk (yHKIUU, HYIH
(YHKLINH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pPACTaHMUS,
yObIBaHMs, HauOoJiblllee M HaWMEHbIEe 3HA4YeHUs (YyHKIUM; yMEHHE
ONEepUpPOBATh MOHATUSAMH: MpsiMas MPONOPLUUOHANBHOCTb, JIMHEHHAs
¢byHkuus, KBagpatuuHas (QyHKIUS, oOpaTHas NPONOPLUUOHAIBHOCTb,
napabosa, runepoosia; yMeHne CTpouTh rpaduku yHKIIHA, UCTIOIB30BATh
rpaduKy JUISL OTIPENEICHUs] CBOMCTB MPOIECCOB M 3aBUCHMOCTEH, IS
pemeHus 3aia4 U3 JIPYrux Y4eOHBIX MPEIMETOB W pPEaTbHON JKU3HWU;
yYMEHHE BbIpakaTh (popMyJiaMH 3aBUCUMOCTH MEKIY BEJIUYMHAMU

YMenue OTNEpPUPOBATH MTOHSATUSMH: MOCJIEI0BATEIHLHOCTD,
apudMeThyecKas ¥ reoMeTpruecKasi Iporpeccuu; YMEHHE UCTIOIb30BaTh
CBOIiCTBa mociieoBaTeabHOCTEH, (POPMYIIBI CYMMBI U OOILIETO YjieHa IpU
pellleHru 3a7a4y, B TOM YHUCIE 3aJa4 U3 JAPYruxX y4eOHBIX MPEAMETOB U
peanbHOU KU3HU

YMeHne pemath 3aa4u pa3HbIX TUIOB (B TOM YHCIIE HA MPOIEHTHI, TOJIH
Y 4acTH, IBUKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTH ITOKYTIOK U YCIIYT,
HAJOTH, 33Jauyd W3 O0JacTU YIpPaBJIEHUS JUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); YMEHHE COCTABIISITh BEIPAXKEHHS, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI MO YCJIOBHMIO 3aJauM, HCCIEIOBaTh MOJYYEHHOE pEUICHUE U
OIICHUBATH MPABAOINOI00HOCTh MOTYYCHHBIX PE3YIHTATOB

VYMeHHe onepupoBaTh MOHIATUSAMH: GUTypa, TOUKA, OTPE30K, IpsAMasd, JIyd,
JoMaHasl, Yroj, MHOTOYT'OJbHHK, TPEYTOJbHUK, PaBHOOEIPEHHBIH H
PaBHOCTOPOHHHMI  TPEYTOJIbHUKH,  TMPSMOYTOJIBHBIA  TPEYroJbHUK,
MenuaHa, OHMCCEeKTpHca M BBICOTA TPEYTrOJIbHUKA, YETBIPEXYTOJIbHHUK,
napajjieniorpaMM, — poM0O,  NPSAMOYTOJNBHHUK,  KBaJpaT, Tpamelus;
OKpPYKHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢durypamu; yMeHHE periaTh 3a/1a41, B TOM YHCIIC U3 TOBCETHEBHOM KU3HH,
Ha HAaXOXJCHHWE I'€OMETPUYECKUX BEJIHYMH C MPUMEHEHHEM H3yYCHHBIX
CBOWCTB Guryp u Gpakron

10

YMeHue omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MAPAJLIENbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXJY HOpSAMbIMM, NEPHEHIUKYJSAp, HAKIOHHAs, HPOEKLMs, HoJo0ue
¢uryp, mogoOHbIe TPEYrOJbHUKH, CUMMETPHUs OTHOCHUTEIBHO TOYKH MU
OpsSMOi; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHUMMETPUIO M TOJ00HE
¢buryp, napauienbHOCTh U IEPIEHIUKYIIPHOCTD PSMBIX B OKpPY KarOIIeM
Mupe

11

YMeHue onepupoBaTh NOHATHAMM: AJIMHA, PACCTOSIHUE, Yroi (BeJINYMHA
yIia, CAHYC U KOCHHYC YIJIa TPEYTOJIbHUKA), IUIOLIA/lb; YMEHUE OLICHUBATh
pa3Mepbl MpEeIMETOB M OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE
OPUMEHATH (POPMYJIbl EPUMETPA U IUIOIIAI MHOTOYTOJIbHUKOB, JJIMHBI
OKpY)KHOCTM M  IUIOIIagd  Kpyra, oObeMa  MPsAMOYTOJIBHOTO
napajuleJienuinena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA, TEOPEMY




[Tudaropa, TpUroHOMETpUYECKUE COOTHOILIEHUS IS BBIYUCICHUS JUIHH,
pacCTOSHUH, TUIOIIAACH

12

YMmenne u300pakaTh IUIOCKHME (QUTYpl W UX  KOMOHMHALWH,
NPOCTPAaHCTBEHHBIE (UTYPBl OT pPYKH, C TIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHMBOJIFHOMY OITHCaHHIO

13

YMenue OICpHUPOBATH MMOHATUAMUA: NIPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
KOOpAWHATBI TOYKHU, BEKTOP, CyMMa BEKTOPOB, IMTPOU3BCACHUC BEKTOpPA Ha
YUCII0, CKaLIPpHOC IMPOU3ZBECACHHUE BCKTOPOB; YMCHUC MCIIOJIb30BATh
BCKTOPBI 1 KOOPAUHATLI AJIA IIPCACTABIICHUA JAHHBIX U PCIICHUS 3a/1da4, B
TOM YHUCJIC U3 APYTUX y‘le6HLIX npeaMETOB U peaHLHOﬁ KHN3HU

14

VYmenune OIICPHUPOBATH TIOHATUAMM: CTOIOMKOBBIE U KPYTOBELIC JUarpaMMmal,
Ta0nuIpl, cpeaHee apudMeTHyecKoe, MeauaHa, HauOoiblIee |
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOTO HaOOpa, yMEHUE W3BJICKATh,
HMHTEPIIPETHPOBATh U MPEeoOpa30BbIBaTh HH(OPMALINIO, TPEICTABICHHYIO
B TaOJIMIIAX U HAa JUarpamMmax, OTPaKarollyl0 CBONCTBA U XapaKTEPUCTUKU
PCAJIBbHBIX MPOHCCCOB U SIBJICHI/II;'I; YMCHHUC pacClioO3HaBaTb U3MCHYHBBLIC
BEJIMYUHBI B OKPYKAIOLIEM MUpPE

15

YMeHue omnepupoBaTh MOHATUSAMHU: CIy4YalHbIM ONBIT (CIy4aiHbIHA
OKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE  (PJIIEMEHTApPHBIH  HMCXON)
CJIy4aifHOTO OTIBITA, CIy4aiiHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHE
HaXOAUTb  BEPOATHOCTH  CIIy4alHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PEIaTh 3aJa4uu
METOZOM OpPraHM30BaHHOIO Iiepedopa M C MCIOJb30BAaHMEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OLIEHUBaTb BEPOATHOCTH pealbHBIX COOBITUH H
ABJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITHI B OKpYXaroIlleM MHUPE M B JKU3HHU; 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCET U €ro
POJIBEO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BIOMpaTh MOIXOASIINI N3yUeHHBI METOT JUTsl peLleHHs 3ajiauH,
IPUBOJUTH IPUMEPBl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
JKU3HU, pacro3HaBaTh IPOSBIICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
OINMCHIBATh OTJEJIbHBIE BBIJAIOLIUECS PE3yJIbTAThbl, IOJYYEHHBIE B XOJE
pPa3sBUTHS MAaTEMATUKU KaK HAyKH, IPUBOJUTH IPUMEPBI MAaTEMAaTHUECKUX
OTKPBITUI U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOW UCTOPUU




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'S 1O MATEMATHUKE

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 UYucna v BBIYUCIICHUS
1.1 Harypanbnbie u nensie ynucna. [Ipu3Haku A1eIMMOCTH UEbIX YHACEeIT
12 OOBbIKHOBEHHBIE W JECATUYHbIE  JPOOHM,  TPOLEHTH, OECKOHEYHbIE
' MEPUOANIECKUE POOH
1.3 PanmonaneHeie uncia. ApudpMeTuiecKie onepayy ¢ palioOHaTbHbIMUA YUCITAMH
L4 JleiicTBuTenpHbIe 4Yncia. ApudMeTHYecKHe OIepanud ¢ JIeHCTBUTEIbHBIMU
' YHCIIAMH
L5 [Tpubmxénnbie BI)I‘II/ISJ'ICHI/UI, npaBuja OKpPYIJICHMs, TMPUKHAKA M OLIEHKa
pe3ybTaTa BEIYHCICHUN
2 Anrebpanyeckue BbIPAKCHHS
2.1 bykBeHHbIe BbIpakeHHsI (BBIPAKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ uensiM mokazareneM. CTeneHb € pPalMOHAIBHBIM TOKa3aTeleM.
' CBolicTBa CTENEHU
2.3 MHorouseHbl
2.4 Anrebpanyeckast 1poOb
)5 Apudmernueckuii  KOpeHb  HaTypadpHOW  cremend.  JleWictBus ¢
' apu(pMETUYECKUMH KOPHSIMHU HaTypajIbHON CTETICHU
3 VYpaBHEHUs 1 HEpABEHCTBA
31 Llensle u apoOHO-panMoHaNbHBIE ypaBHEHUs. CHCTEMbl M COBOKYITHOCTH
' ypaBHEHUI
39 ensie u npoOHO-paroHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
' HEPABEHCTB
33 Perrenue TekcTOBBIX 337124
4 YucnoBble MOCIEA0BATEIHbHOCTH
4.1 IlocinenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEIBHOCTEMN
47 Apubmerndeckass W reomerpuueckas mnporpeccun. Dopmyna  CIOKHBIX
' MPOLIEHTOB
5 OyHKIUU
@yukius, cnocoObl  3amanus  ¢GyHkuud. ['paduk  ¢yHkumu. OO6macTh
ompeeIeHUs] 1 MHOXECTBO 3HaueHn GpyHkiuu. Hymu ¢dyakuun. [IpomexyTtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYyHKIHUHU. MaKCUMyMbl U
MUHUMYMBbl (yHKUIMU. Haunbonbliee W HauMmeHblllee 3HaYeHUE (QYHKIMH Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha mpsiMoil U IIIOCKOCTH




6.1

Koopaunarnas npsamas

6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTU
7 I'eomertpus

7.1 ['eomeTprueckue GpUrypsl 1 UX CBOMCTBa

7.2 TpeyroabHUK

7.3 MHOroyrojasHuKu

7.4 OKpY’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpu4eCcKuX BEIUYHUH

7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHoCTh

83 Komb6unaropuxka

8.4 MHosxecTBa

8.5 I'padmr
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