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axagemus M. Mansiesa A H.»
M__B.E,Kocenm
r. baxuncapai
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IMNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX pAa3JeJiOB ILIKOJIBHOW MAaTeMaTHKH,
UMEIOIINI CBOEH IeNbi0 00eCTeYnTh M3YUYCHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M B3aUMHOE  pACIOJIOKEHUE, ONUPAECTCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs T€OMETPUU Ha YPOBHE OCHOBHOI'O
o01mero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYarOMIMIACS yUYUTCS TIPOBOAUTD
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIFOUECHHUSI, JOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyXJIeHHsT «OT IPOTUBHOTIO», OTJIMYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMyIIMpoBaTh OOpaTHBIEC YTBEPKICHUS.

BTopoii 1enp0 u3ydeHUs TE€OMETPUU SBISAECTCS HCIOJB30BAHHE €€ Kak
WHCTPYMEHTA MPU PEIIEHUM KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTPEUAIOLIUXCA B peajbHOM ku3HU. OOyyarouuiics JTOMKEH Hay4UThCs
OINpeAeuTh T€OMETPUUECKYI0 (DUTYpY, OMUCATh CIOBAaMHU JAHHBIA YEpPTEX WIN
PUCYHOK, HAaWTH IJIOMIAb 3€MEIBHOTO y4acTKa, pACCYUTATh HEOOXOAUMYIO JITUHY
ONITOBOJIOKOHHOTO Kabens miu TpeOyemble pa3Mepsl rapaxa ajisi aBTOMOOWIISAL.
OTOMy COOTBETCTBYET BTOPAsl, BBIYUCIMUTEIbHAS JIMHUASA B MU3yYEHHH I€OMETPHUH.
[Tpu pemieHnu 3agad MPaKTUYECKOIO XapaKTepa OO0Yy4aroUIUiicsl YUUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  PEANbHBIX JKU3HEHHBIX CUTyallud, MPOBOJUTH
BBIYKCIICHHS U OLIEHUBATDH aJIEKBATHOCTh IMOTYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO MOAUEPKUBATH CBS3UM TEOMETPUHM C JAPYTUMHU y4eOHBIMU
npeaIMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh OMPEACICHUS T€OMETPUUYECKUX puryp
U TOHATUH, JIEMOHCTPUPOBATH NPUMEHEHUE MOJYYEHHBIX YMEHUH B (U3MUKE U
TEXHUKE. OTH CBA3M HauOosiee SpPKO BUIHBI B Temax «BekTopbm,
«Tpuronomerpuyeckue cooTHomeHus», «Merton koopauHat» u «Teopema
[Tugaropar.

VY4eOHbiii Kypc «l'eomeTpusd» BKIIOYAET CIEAYIOLIUE OCHOBHBIE pPa3zeiibl
comepxkanusi: «l'eomerpuueckue @urypsl U HUX CcBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTH,
«Bekrtops», «JIBrkeHus miockoctw», «lIpeobpazoBanust mogo0us».

Ha u3yuenue yueOHoro kypca «I'eometpusi» orBogurcst 204 yaca: B 7 kjacce
— 68 yacoB (2 yaca B Heneno), B 8§ kiacce — 68 yacoB (2 yaca B Heen0), B 9
KJjacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKAHUE OBYUEHUA
7 KJIACC

HavanpHble noHsTHsA reoMmerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buabl
yrioB. BeprukambHble U CMEXHBIE yIUIBl. buccexkrpuca yrma. JlomaHnas,
MHOI'OYTr'0JIbHUK. [TapainenbHOCTh ¥ NIEPIIEHIUKYIIAPHOCTD NIPSMBIX.

Cummerpruunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHHU.
[IpuMepbl CUMMETPHUH B OKPYKAOLIEM MUPE.

OCHOBHBIE TOCTPOEHHSI C MOMOIIBIO LUPKYJSI W JIMHEHMKH. TpeyronbHUK.
Bricora, Mmennana, Ouccekrpuca, X CBOMCTBA.

PaBHOOenpeHHBI ¥  PaBHOCTOPOHHHMM  TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpU3HAKH PABHOOEAPEHHOIrO TpeyroybHHKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa M IPU3HAKKU NapAJIIENbHBIX MPAMBIX. CyMMa yIioB TPEYTOJIbHUKA.
Bnemnue yriel TpeyroiabHuUKa.

[IpsAMOyTOJIBHBIA ~ TPEYroiabHUK. (CBOWCTBO MEIHAHBI IPSAMOYTOJIBHOTO
TPEYrojbHHUKA,  IPOBEAEHHOW K  rumoreHy3e. IlpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [[psMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomerpuueckoe MecTo TO4YEK. buccekrpuca yra U CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JHaMeTp, HUX CBOMCTBA. B3anmmuoe
pacmoJIOKEHUE OKPY>KHOCTH W mpsiMor. KacarenbHas M Cekyllas K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHas B YyroJ. BrnucanHas u oOnMcaHHas OKPYXHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YereipéxyronpHuku. llapamnenorpamM, ero nprusHakyd U cBoMcTBa. YacTHbIE
Clly4yau TapajuiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpamemusi, €€ CBOWCTBA UM MPU3HAKH.
[IpssMOyTOJIBHAS Tpanenus.

Meron ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TeopeMa O MPONOPLIMOHAIBHBIX OTPE3KaX.

CpenHue TMHAM TPEYTroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.



[Tonobue TtpeyronbHUKOB, Ko3(pdumment mnogodus. [IpuszHaku momO0Us
TPEYroJIbHUKOB. [[puMeHeHne noqooust py peeHny NPakTHYEeCKUX 3a/1a4.

CpoiicTBa miom@aae reomerpuyeckux ¢uryp. @opMyinbl Uil IUIOLIAAU
TpPEeyrojbHHUKa, MHapaierorpaMMa, pomba u tpaneuuu. OTHOIIEHHE IIoLaAen
0TI0OHBIX (UTyp.

Brruucnenne mmonaned TpEyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema I[ludaropa. Ilpumenenune teopemsr Iludaropa npu penieHUn
MPAKTHYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOrO yTIJla NPSIMOYTOJIBHOI'O TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuUroHOMETpUYecKhe (YHKIUU
yriioB B 30, 45 u 60°.

BrnucanHble ¥ UEHTpajbHBIE YIUIBI, YIOJl MEXAY KacaTelIbHOW W XOpIOM.
VYrael  Mexay ~XopaaMd M CEeKYIIMMH. BrucaHHble M OINHCAHHBIC
YEeTBIPEXYTOJIbHUKHA. B3auMHOE pacmnosiokeHne AByX OKpyxkHocTter. Kacanwme

OKpyxHOCTeH. OOIIME KacaTebHBIE K ABYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI TPUBEACHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M TEOpPEMa CHHYCOB.
PemreHne mnpakThueckux 3aJad € HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanue mogoous. [lomobme COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPATE KaCaTEIbHOM.

Bektop, mmmHa  (MOAydb)  BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO  HAIpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpAllMM HaJ BEKTOpamu. Pasno)keHHne BEKTOpa IO JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTtopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXOXKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHHUs NPSIMON U OKPY>KHOCTH
B KOOpJMHATAX, [IEPECECUCHUE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBuiabHBIE MHOIOYroJbHUKHM. JlnmmHa oOkpyxHOcTH. ['pamycHas wu
paauaHHas Mepa yria, BBIUMCIEHUE JUIMH Ayr OKpykHOocTed. llmomans kpyra,
CEKTOpa, CETMEHTA.

JIBrKEHUs IUIOCKOCTH W BHYTPEHHUE CHUMMETpUH (GuUryp (dJIeMeHTapHbIE
npencrasienus). [lapamiensasiii nepenoc. [1oBopoT.
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IIJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA [POI'PAMMDBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHMS IpOrpaMMmbl y4yeOHOro Kypca
«"eomeTpush XapaKTEPU3YHOTCS:

1) maTpuoTHYEeCKOE BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOUNUIOMY M HACTOSUIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHWEM K JIOCTHOKEHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THX
JTOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paKAaHWHA U pealu3ali ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABICHUH, MPOLEAYP TPaKIAHCKOTo 0OIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM NPHUMEHEHHEM JOCTIIKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3THUYECKUX ITPUHIMUIIOB B AEATENBHOCTH YYEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUHM MPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HAa NPOTSKEHUM BCEW KU3HU JJIS YCHEIIHOM Npo¢eCcCHOHAIbHOU
JESTEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOEHUEM MHJIUBUIyAIbHON TPAEKTOPUH 00OpPa30BaHUS M )KM3HEHHBIX IIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIMOHAJIbHOMY U  3CTETHYECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUW, YMEHHIO BHUJAETbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpPHUEHTAallME B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHUYECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
NEeATEAbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LIUBUIIU3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMaTHKU U MATEeMaTHYE€CKOW KyJIbTYpOHl Kak CpelCTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMHM HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATENbHOCTH;



6) ¢usunyeckoe BocnuTaHue, GOopMHpPOBaHHME KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIATOIOIYYHsI:

TOTOBHOCTBIO NIPUMEHATh MaTEMaTHYECKHME 3HAHUS B HMHTEPECAX CBOETO
30pOBbs, BEIEHUS  370pOBOro  oOpa3a KU3HM  (30pOBOE  IUTAaHHUE,
cOaMaHCUPOBAHHBIM PEXKUM 3aHATHH U OTABIXA, peEryispHas QuznyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TAKOT'O K€ IIpaBa JAPYyroro 4eloBeKa;

7) 3K0JIOrHYeCcKOe BOCIIUTAHME:

OpHEHTALMEN Ha IPUMEHEHNE MAaTEMaTUYECKUX 3HAHUW JUIS pEIIEHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKpY>KAIOIIEH Cpeapl, IJIAHUPOBAHUS MOCTYNKOB U
OLICHKH WX BO3MOXXHBIX MOCIEACTBUU JII OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
r7100aJbHOrO XapakTepa dKOJOTHUYECKUX Ipo0ieM U MyTel UX peleHus;

8) aganTanus K M3MEHSAKIMMCH YCJIOBHAM COUMAJIBHONW M NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y IPYTHX JIIOJEH, NpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyIUpOBaTh UJIEH, TOHATHSA, TUTIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeQUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyalUIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIOUINII KOHTpPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMbIe PEIIeHUs] W ACUCTBHS, (OPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCJIEJICTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jjoruyeckue JeincrBus:

e BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAY MOHITUAMH, (DOPMYIUPOBATH
OTIpe/eNieHUs]  TOHATUH, YCTaHABIWMBAaTh  CYHIECTBEHHBIA  MPU3HAK
KJacCU(pUKAllMK, OCHOBAHUA /sl OOOOIICHHWS M CpaBHEHHS, KPUTEPUU
POBOAMMOIO aHAIIN3A;



BOCIIPUHUMATh,  (QopMyIHpoBaTh W  MPeoOpa3oOBBIBATh  CYKJICHHS:
YTBEPAWTEIbHBIE W OTPHUIATCIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHeE,
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTHM,  B3aUMOCBSI3U
nmpotuBopeunss B (akTax, MJaHHBIX, HAOIIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 71 BBISBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;
JIenaTh BBIBOABI C HWCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHH 110 aHATIOTUH;

pa30OupaTh J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUU (MPSMbIE U OT
MIPOTUBHOTO), TIPOBOJUTH CAMOCTOSTEIFHO HECIIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTH4ecKnX (DAKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOIHTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;
BBIOMpPATh CMOCOO pernieHus y4dyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB peEUIeHUs, BBHIOMpaTh Haubonee MOAXOASAMMN C  YIETOM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTCPHUEB).

ba3oBble ucciieioBarTe/IbCKHe AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUM MHCTPYMEHT IO3HAHUS,
(dbopMynupoBaTh BONPOCHL, (PUKCUPYIOLIUME TPOTUBOpEUUE, MpoliIeMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (POpMHUPOBATH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

MPOBOJIUTh IO CAMOCTOATENBHO COCTaBJICHHOMY IUIaHY HECJIOMXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHUE 110 YCTAHOBICHUIO 0COOEHHOCTEN
MaTEeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXTYy COOOMH;
CaMOCTOATEILHO (POpMYyTHPOBaTH 00OOIIEHNUS W BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOJCHUS, HCCIEOBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUN;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHUE MpOIECCa, a TaKXKE BbIABUIATh
MPEIOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c undgopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTh WH(GOpPMAIUHU, JTaHHBIX,
HEOOXOIMMBIX ISl PEIICHHS 3a1a4u;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UH()OPMAITHIO PA3TUIHBIX BUIOB M ()OPM MIPEACTABICHHUS;

BBEIOMpATh (OpMY TpeacTaBieHUs WHHOPMAMK W HWILIIOCTPUPOBATH
peliaeMple 3ajlayd  CXeMaMM, JuarpaMMaMH, HWHOW Tpadukod U HX
KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTh HMHGPOPMAIMA IO KPUTEPHUSAM, MPEITI0KECHHBIM
YUHUTEJIeM WiH CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:
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BOCIIPUHUMATh B (DOPMYITHUPOBAThH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMH
U LETSIMA OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY DPEIICHUS
3aJlauyu, KOMMEHTHUPOBATh MOJYyUYECHHBIN pPe3yJIbTaT;

B X0Ji¢ 00CYKICHHS 3a7aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBI, peraeMon 3aa4r, BHICKa3bIBaTh WJICH, HAIlCJICHHBIC HA TMTOUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKIEHHS C CYXKICHUAMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHApYXKMBaTh pa3ju4ve U CXOJICTBO IO3UIIMM, B
KOPPEKTHOU GopMe HopMyITupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
MIPEACTABIATh PE3YJIBTATHI PEIICHUS 3a/1a4H, IKCIICPUMEHTA, UCCIIEOBAHNA,
MIPOEKTa, CAMOCTOSATEIHLHO BRIOMPATh (hOpMAaT BBICTYIUICHHUS C YUETOM 33129
MIPE3EeHTAlUUA U OCOOEHHOCTEH ayIUuTOpUU;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHIUBUIYyaTIbHOM
paboThI MpU PEIICHUHN YYEOHBIX MaTEMAaTUUECKUX 3a]1aY;

MPUHUMATh 11e7Tb COBMECTHOM JESITCIBHOCTH, TUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paboOThl, pacnpenensarh BHAbI pPadOT, JAOroOBapUBATHCH,
o0CyX/1aTh MPOLIECC U pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4yacTBOBaTh B TPYyHHoBBIX (opmax padboTel (0OCykaeHus, O0OMeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BBITIOJHATH CBOIO YacTh PAOOTHI
U KOOPAWHHPOBATH CBOW JCUCTBUS C JPYTUMU 4YJICHAMU KOMAaHIIBI,
OIICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, aITOPUTM pEIICHUs 3a1ayu (Wi ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb U KOPPEKTHPOBATH
BApUAHTHI pELIEHUH C Y4ETOM HOBOW MH(OpMaALUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN UHTEJLJIEKT:

BJIaJICTh CITIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysabTara
pELIECHNUS MAaTEMAaTUYECKOM 3a/1a4H;

NPEeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUU 3aJa4H,
BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMMOOK, BEISIBIIEHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBUE PE3yJbTaTa JEATCIBHOCTH MOCTABICHHON 1IN U
YCIIOBHSIM, OOBSCHATH NMPUYUHBI JTOCTHKCHHUS WM HEIOCTHKCHUS IICTIH,
HaXOJIUTh OMMOKY, JaBaTh OIICHKY MIPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJbBTATBI

K xoHmy oOyuenus B 7 KJjacce OOyYarOIIUHUCS TIOMYUYUT CIICIYIOIINAE
MPEIMETHBIE PE3YIIBTATHI:

Pacro3HaBaTh W3y4eHHBIE TEOMETPHUYECKHE (DHUTYpBI, ONpPEneNsiTh WX
B3aMMHOE PAaCIOJIOKCHUE, H300pakaTh TE€OMETpHUYECKHEe (QUTYpPHI, BBITIOTHATH
YEpPTEXKHU II0 YCIOBUIO 3amaud. M3mepsTe JHUHEWHBIE W YIVIOBBIC BEJIMYHWHBL.
Pemrars 3a1a4un Ha BBIYMCIICHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyIO OIIEHKY JIMHEWHBIX M YTJOBBIX BEIMYMH IIPEIMETOB B
peabHOM KU3HM, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznmdarh pasMepsl ATHX
0OBEKTOB I10 TOPSIIKY BETUYHHEI.

CTpouTh 4EPTEKU K TECOMETPUUECCKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
MIPU3HAKH M CBOMCTBA PaBHOOEAPECHHBIX TPEYTOJILHUKOB ITPHU PEIICHNUHN 3a/1a4.

[IpoBOIUTE JTOTUYECKHE PACCYXKICHUSA C UCHOJB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIUAHBI, IPOBEAEHHOMN K TUMIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUY F€OMETPUYECKUX 3a]1a4.

OrnpenensaTs mapauieIbHOCTh IPSAMBIX ¢ TOMOIIBIO YTIIOB, KOTOPBIE 00OpasyeT
¢ HUMHM cekymas. OnpeaensiTh napauieIbHOCTh MPAMBIX C TTOMOIIbIO PaBEHCTBA
PacCTOSAHUM OT TOYEK OJHOM NPSAMOM O TOYEK APYTOU MPSIMOM.

PemaTte 3amaun Ha KJeT9aTol Oymare.

[IpoBOMUTE BBIYMCICHUS M HAXOAWTh YHCIIOBBIE M OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHMX 3aJadyaX C HCIIOJb30BAHHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB VIJIOB, OOpa30BaHHBIX MPH
MEPECEUEHNH JBYX IMAPAJUICTBHBIX IMPAMBIX CEeKyllerd. Pemare mpakTuyueckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnaners MOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEHAECITATh
OMCCEKTPUCY yIJIa U CEPEIMHHBINA MEPICHANKYISAP K OTPE3KY Kak T€OMETPUUCCKHE
MECTa TOYEK.

@opMyNIUPOBaTh OMPEAECICHUS] OKPYXKHOCTH W Kpyra, XOpAbl U JHAMETpa
OKPYHOCTH, ITOJIb30BATHCA UX CBOMCTBAMHU. Y METh MMPUMEHSTH 3TU CBOMCTBA MPHU
pEILIEHNH 3aa4.



BrageTrs moHSATHEM ONMCAHHOW OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaTbes (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTOJIbHUKA IIEPECEKaloTCsd B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC
NEPIEHAMNKYJIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAIOTCS B OJHOU TOUKE.

Bnaners nonsiTHEM KacaTeNnbHOM K OKPYKHOCTH, HOJIB30BATHCS TEOPEMOM O
NEPHEHANKYJIIPHOCTH KacaTeIbHOW U pauyca, MPOBEAEHHOIO K TOUKE KacaHUsl.

[Tonb30BaThCA MPOCTEUIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX NPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MIOCTPOCHUS C ITOMOILBIO LIUPKYJISA U
JIMHENKHU.

K xoHily oOyueHus B 8 kJjacce OOyYarONIUICS TOJYYUT CIICTYIONTHE
IIPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTe OCHOBHBIE BHJBlI YETBIPEXYTOJBHUKOB, WX DJIEMEHTHI,
II0JI30BATHCS UX CBOMCTBAMU IPU PELIEHUH F'€OMETPUUECKUX 3a1a4.

[IpumeHsATh CBOMCTBAa TOYKHM IMEPECEUYEHHUS] MEAHAH TPEYroJIbHHKA (LIEHTpa
Macc) B pEIICHUH 3a/1a4.

BitageTs nmoHsATHeM CpelHEW JIMHUWA TPEYTOJIbHUKA M Tpalelud, TPUMEHATH
UX CBOWCTBAa IIpUM PELICHWH T'€OMETPUYECKHUX 3anad. Ilonb3oBaTbes TeopemMon
dajieca 1 TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX IS PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpumeHsTh npU3HaKK MOJ00US TPEYTOJIbHUKOB B PEHIEHUU T€OMETPUUYECKHUX
3azay.

[Tonb3oBatbess Teopemoil [ludaropa ams pemieHuss TEOMETPUUYECKUX U
paKkTUYECKUX 3a1a4. CTpOUTh MAaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKUX 3aa4aXx,
CaMOCTOSTEJIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagete mNOHATMSMH CHHyca, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1630BaThCA 3TUMM NOHATUAMU JUISL PEILEHUS
IIPAKTUYECKUX 3a7a4.

Beraucnsats (pa3audaHbIME CIIOCO0AMU) TIOMIAb TPEYTOJIbLHUKA U TUIOINIA N
MHOTOYTOJIbHBIX ~ (QUryp (MOab3ysiCh, TIJ€ HEOOXOIUMO, KaJIbKyJIATOPOM).
[IpuMEHATH OJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biiagete NOHATHSAME BIHMCAHHOTO M LEHTPAJIBHOIO YIVIA, HCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KacaTeIbHOM M XOPAOU NPH PEIICHUH FT€OMETPUUECKUX 3a/1a4.

BirameTs moHATHEM ONMMCAaHHOIO YETBIPEXYTOJIBHHMKA, ITPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHNN 33/1a4.

[IpumMeHATh NOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MATEMaTHYECKUE
MOJIENIN JIJIS 3a/1a4 PEaNbHOM JKM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
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C TIpUMEHEHHEM TMOAOOWS W TPUTOHOMETPHUH (TIOJB3YACh, TAe HEO0OXOIUMO,
KAJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOydarONIMIiCS MOJYYHUT CIEIYIONTUE
MPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYCCKHE (YHKIIMM OCTPHIX VTIJOB, HAXOAHWTh C WX
MOMOIIIBI0 Pa3JIMUHbIE 3JEMEHTHI MPSAMOYTOJBHOTO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIEHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJTbKYISATOPA) JITHHBI
U YTJIbI JUTSl HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMynaMu MPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JIJIT HAXOXKJICHHSI COOTHOIICHHH MEXIY TPUTOHOMETPUICCKUMHU
BEITUIMHAMM.

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JIJISl HAXOKICHUS Pa3IMYHBIX
DJIEMEHTOB TPEYTOJbHUKA («pPEIICHUE TPEYroIbHUKOBY»), MPUMEHSITh HUX TMpHU
pElIeHNU TeOMETPUUECKUX 3a1au.

Brmagets moHsATHAMEH — mpeoOpa3oBaHUS — MOAOOHMSA, COOTBETCTBEHHBIX
3JIEMEHTOB MOI00HBIX Puryp. [loap30BaThCs CBOMCTBaMU MOA00MS MPOU3BOJIBHBIX
buryp, yMmMeThb BBIUHCIATH JJWHBI W HAXOAUTh YIJbl y MOAOOHBIX GUryp.
[IpumeHsTh cBOMCTBAa TOJO0OMS B MPAKTUYECKUX 3ajadax. YMETh MPUBOJUTH
IpUMEPHI TOJI0OHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCsA TEOpEMaMu O MPOU3BEICHUHN OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOM.

[Tonb30BaThCS BEKTOpAMH, MOHUMATh MX TEOMETPUUYECKHM U (U3UUECKUIN
CMBIC]I, TIPUMEHATh HMX B PEIICHUU TEOMETPUUECKHX M (U3MUECKUX 3ajad.
[IpUMEHSAThH CKaJISIPHOE MPOU3BEICHUE BEKTOPOB sl HAXOXKICHUSI IJIUH U YIJIOB.

[lonp30BaThCs METOJOM KOOpPAMHAT HA IUJIOCKOCTH, IPUMEHSTH €ro B
pEIICHIN TEOMETPUICCKUX U MTPAKTHISCKHUX 3a/1a4.

Branets NMOHATHSMU MPaBUIBHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBL IyTH OKPY>KHOCTH U PaJIMaHHOW MEphI yIila, YMETh BBIUUCIATH IUIONIA/Ib
Kpyra u ero 4acteil. [[puMeHsITh moTydeHHbIE YMEHHS B IPAKTUICCKUX 3aa9ax.

Haxomute ocw (WiH TEHTPBI) CUMMETPHH (DUTYp, TPUMEHSATH JIBUKCHUS
MJIOCKOCTH B MPOCTEUININX CITydasiX.

[TpumeHsATh TOJIy4eHHbIC 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTeMaTHYEeCKUE
MOJIEH JJIsI 3a/1a4 PeAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKMX (YHKIHHA (ITONB3YySICh, TIIE
HE00XO0IMMO, KATBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsn4yecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne /i P Kontpoasnsl | Ilpakruyeckn (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThbI e padoThbl
pecypchl
[Ipocrelimme reomeTpuyeckue GUrypsl u
1 I/Dl: cBoiictBa. M3me eI:{I/Ie FeOMi I/I}‘III;CKI/IX 14 1 bubmorexa [IOK
| P p https://m.edsoo.ru/7f415¢2¢
BEJIMYMH
bubmnoreka [JOK
2 Tpeyrobimiu 22 ! https://m.edsoo.ru/7f415¢2¢
3 [TapamnenbHble IpsIMbIE, CyMMa yIJI0B 14 | bubnnoreka [JOK
TpeyroJibHUKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmoreka [JOK
MMOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
bubmuoreka [JOK
5 I1 0600 i 4 1
OBTOPCHHUE, ODODIIEHHIE SHAHIH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbBIE
HanmeHnoBaHue pa3jiesioB U TeM ungposbie
Ne /i P KouTtpoann IpakTHYecK (udpp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padoThbl
pecypchl
N bubnuoreka [{OK
! HeTbpexyroeHHKL 12 ! https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOIMOPLMOHANIBHBIX OTPE3KaX, MOJ00HBIE 15 1 bubmmorexa LIOK
poTopH P > 1104 https://m.edsoo.ru/7f417¢18
TPEYroJbHUKH
[Inomans. Haxoxaenue miomaneit
3 Tpe TOJ?BHI/IKOB u f/IHoro OJ'E;IHiIX ¢bur 14 1 bubmorexa [IOK
pey 4 P https://m.edsoo.ru/7f417¢18
[Tnomanu nogo6HbIX GuUryp
4 Teopema [Tudaropa u nauana 10 | bubnmorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTl B OKpYKHOCTH. Brincannsie n
5 ONMCAaHHbBIC YETHIPEXYT OJIbHUKHU. 13 1 bubamnorexa [JOK
Kacarenbnbie k okpyxxkHOCTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPYXHOCTEMN
bubnuorexa [JOK
6 IT 000 i 4 1
OBTOPEHHE, ODODIICHHIE SHAHHIH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Ne /i Kontpoabn IpakTu4eckn
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI e pabdoThbI
pecypchl
| Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 | bubmuorexa [JOK
CHUHYCOB. Perienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nonodbus. Merpruueckue 10 | bub6nuoreka [IOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
3 Bexrope! 12 ! https://m.edsoo.ru/7f41al2c¢c
4 JlexkapTOBbI KOOPAMHATHI Ha MIIOCKOCTH 9 1 bubmorexa HOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOTBHUKH. [[TrHA
5 OIE) YKHOCTH U ILJIO y: b Kpyra g 8 bubmmorexa [TOK
by H Hv pyra. https://m.edsoo.ru/7f41al2¢c
Brruucnenue mnomazaei
bu6mmoreka [IOK
6 JABHDKCHHS TI10CKOCTH 6 https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpEHME, 0000IICHNE, . ) bu6mmorexa [{OK
cUCTeEMaTU3alus 3HaHUH https://m.edsoo.ru/7f41al2c¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI

7 KIIACC
Kox
nposepse .
IIpoBepsiemble npeaMeTHbIC Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
Moro 00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTaTt
a
6 I'eomerpus
Pacrio3naBaTh u3ydeHHblE TeoMeTpudeckue GUTYypbl, ONPEAeNsATh HUX
B3alMHOE  paCIOJIOKEHHE, M300pakaTb TE€OMETpUYECKUE  (QUIYpHI,
6.1 BBIIIOJIHATH YEPTEXKU I10 YCIOBUIO 33a/1au. I3MepATh JIMHEWHbIE U YTIIOBbIE
BeNMMYuHBL. Pemiate 3amaun Ha BBIUMCICHUE JUIMH OTPE3KOB M BEIWYWH
yIJI0B
Jlenate rpyOyI0 OLIEHKY JHMHEWHBIX M YIJIOBBIX BEIUYHMH IMPEIMETOB B
6.2 peanbHOM KU3HH, Pa3MEPOB MPUPOJHBIX 00BEKTOB. Paznmnuare pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUYNHBI
6.3 CTpouTh 4epTEKU K TCOMETPUUYECKUM 3a/1a4am
[lonb30BaTbcsl NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
6.4 MPU3HAKK M CBOMCTBAa PABHOOEIPEHHBIX TPEYrOJbHUKOB IPHU PEUICHUU
3aza4
65 [IpoBOIUTH TOTHUYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKHUX
' TEOpeM
[Tonp30BaTbCsl MpHU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIHbHUKOB,
6.6 CBOMCTBOM MeAHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ IMPSMOYTOJIHHOTO
TPEYroJbHUKA, B PELICHUU T€OMETPUYECKUX 3a]1a4
Onpenenars NapalieNbHOCTh NPSIMBIX C MOMOLIBIO YIJIOB, KOTOpBIE
67 obpa3zyer ¢ HUMH cekymas. OnpenensTh MapaJIeIbHOCTh MPSAMBIX C
' MIOMOILIbI0 PABEHCTBA PACCTOSAHUI OT TOYEK OJHOM MpPAMOW 1O TOYEK
JOPYrou NnpsMoun
6.8 Pemars 3amaun Ha kieryaroit Oymare
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HpOBOI[I/ITI) BBIYUCIICHUA M HaXOJUTh YMCIIOBBIC U 6YKB€HHBI€ 3HA4YCHUA

YrJIOB B TCOMETPUUCCKHUX 3aJadaX C HCIOJIb30BAHUEM CYMMbI YIJIOB

6.9 TPEYTOJIbHUKOB U MHOTOYTOJILHUKOB, CBOICTB YIJIOB, O0Opa30BaHHBIX MPH
MepeceyeHn JByX  MapajieNbHBIX MPsAMBIX  cekymiei. Pemats
MPaKTUUYECKHE 3a7]a4l Ha HAXOXKJICHHUE YTIJIOB
Branets moHATHEM TreOMETPHYECKOTr0 MECTa TOYEK. YMETh OMNpEIesaTh
6.10 OWCCEeKTpUCY yIJIa W CEPEeIAWHHBIA TEPICHIUKYIIP K OTPE3Ky Kak
r€OMETPUUYECKHIE MECTA TOUYCK
DopMyIUpOBaTH OMpENeIeHHs] OKPYKHOCTU U Kpyra, XOpAbl U JAUaMeTpa
6.11 OKPY>KHOCTH, TIIOJb30BAaThCsl MX CBONCTBAaMU. YMETh NPUMEHSATH 3TH
CBOICTBA IIPH PEIICHUHU 3a/1a4
Brnagetrp moHsATHEM OMHCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh e¢ meHtp. [lomb3oBarhest GakTaMu O TOM, YTO OUCCEKTPHCHI
6.12 YIJOB TPEYroJIbHUKA IEPEeCceKaroTCs B OJHOW TOYKE, U O TOM, YTO
CepeIMHHBIC MEPIEHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKA0TCs B
OJTHOH TOYKE
Brnanetrp moHsiTHEM KacaTeNbHON K OKPYKHOCTH, IMOJIb30BATHCS TEOPEMOit
6.13 0 TIEPHEHIUKYJISIPHOCTU KacaTeIbHON M paJunyca, IPOBEIEHHOTO K TOUYKE
KacaHus
614 [Tonp30BaTbcsi  MPOCTEHIIMMH ~ T'€OMETPUYECKHMMH  HEpPaBEHCTBAMH,
. MMOHUMATh UX MPAKTUICCKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUS C TTIOMOIIBIO LIUPKYJIS
' M JIMHEHKHU
8 KJIACC
Kon
nposepse .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
moro 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJibTa
TA
6 ['eomeTpus
6.1 Pacnio3naBaTh OCHOBHBIE BHJBl YETHIPEXYTOJIBHUKOB, HX OSJEMEHTHI,

IIOJIL30BATHCSI KX CBOMCTBAMU IIpHu pCIICHUH I'COMETPUYCCKHUX 3a/la4
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[IpuMeHsTh CBOICTBA TOYKHU MEPECEUCHUsI MEJIMaH TPEYTrojbHUKa (LIEHTpa

6.2 Macc) B PEIICHUH 3a]a4
Bnagers nonsituem cpeaHeil IMHUK TPEYTOJIbHUKA U TPaNeLUnu, IPUMEHSATh
63 UX CBOICTBa MpHU peUIeHHH TeOMeTpUUecKux 3aaad. llonp3oBaThCs
' teopemorr QPaneca M TEOPEMOM O MPONOPLUUOHAIBHBIX OTpE3Kax,
NPUMEHSATD UX JUIsl pEIICHUS IPAKTUUYECKUX 33124
6.4 [lpumensTh  TmpU3HAKKM  TOAOOHWS  TPEYrOJILHUKOB B PEIICHUHU
' reOMETPUUECKUX 3a7a4
[Nonmp3oBatbess Teopemoit Iludaropa [uist pemieHHss TEOMETPUYECKHUX U
65 npakTHueckux 3amgad. CTpouTh MaTEMaTHUYECKYI0 MOJETh B MPAKTHUECKHUX
. 3a/la4ax, CaMOCTOATEIbHO JAEJaTh YepTEX U HAXOAUTh COOTBETCTBYIOILKE
JUTHHBI
Brnagerp mnoHATHSMH CHHYCa, KOCHMHyca U TaHI€HCa OCTPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyroyibHUKa. [loab30BaThbCsl 3TUMU MOHATHSIMH JUIS
pelleHus MPaKTHUECKUX 3aa4
Boruncnsate (pa3nuyHbIMU crIoco6aMu) MJI0LAAb TPEYTOJIbHUKA U TUIOHIAIN
6.7 MHOTOYTOJBHBIX (PUryp (MOJB3YsCh, Tle HEOOXOAMMO, KAIBKYJISITOPOM).
[TpuMeHsTh MOy4eHHbIE YMEHUS B MIPAKTHYECKUX 3a4a4ax
Brnagerp mOHATHAMM BOMCAHHOTO M IIEHTPAIBHOTO YTIia, HCIOJB30BaTh
6.8 TEOpPEMBI O BIIMCAHHBIX YIJIAaX, YIJax MEXAy XOopJaMH (CEeKyIIMMH) U yrie
MEX]ly KacaTelbHOM U XOpA0H MpU PEeIICHUU TeOMETPUIYECKUX 3a/1a4
6.9 Brnagerb moHATHEM OMMCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSITH CBONCTBA
. ONMCAHHOTO YEThIPEXYTOIbHUKA IPY PELICHUH 3a/1a4
[IpumeHsTh MOJIydYeHHbIE 3HaHUS Ha MPaKTUKE — CTPOUTh MaTeMaTUYeCKue
6.10 MOJIEIN HJsl 3aJa4 pealbHOW KU3HU W MPOBOAUTH COOTBETCTBYIOLIUE
' BBIUMCJICHHS C IPUMEHEHHUEM MOJ00US U TPUTOHOMETpUH (TOJB3YSCH, T
HE00X0IUMO, KaJIbKyJIATOPOM )
9 KIIACC
Kon
nposepsie IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHNS] OCHOBHOI
MOro o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTaTt
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I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUU OCTPHIX YIJIOB, HAaXOIAHTh C HX
MIOMOLIBIO  PA3JIMYHBIE  AJIEMEHTHl  NPSAMOYIOJIBHOTO  TPEYroJbHUKA
(«petieHue MPSMOYTONBHBIX TPEYTONbHUKOBY). Haxomuth (¢ mOMOIIbIO

KaHBKyJ'IHTOpa) JJIMHBI U YTJIbI JJIA HETAOIMYHBIX 3HAYECHUI

6.2

ITonp3oBaThCs (1)OpMy.]'IaMI/I IMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCETPHUYCCKHUM  TOXACCTBOM I HAXOXIACHUA COOTHOIICHUM

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMUYNHAMUA

6.3

Hcnons30BaTe TEOpEMbl CHHYCOB M KOCHHYCOB [UISl HAaxOKJICHUS
pPa3IMYHBIX DJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUHN 'COMCTPHUICCKUX 3aaaYd

6.4

Brnagerp moHATHSMEH ~TIpeoOpazoBaHUs TOA00WS, COOTBETCTBEHHBIX
JJIEMEHTOB MOAO0OHBIX (uryp. I[lomb3oBaTbes cBoOWCTBaMH —TIO00US
MPOU3BOJBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAWTH YIJIBl Y
noo0HBIX  uryp. I[IpumeHsTH cBo¥cTBa MMOMOOMS B MPAKTHUYSCKHUX
3ajauax. YMeTh MPUBOJUTH MPUMEPHI TOJOOHBIX (QUTYP B OKPYKAFOIIEM

MUpE

6.5

[Tonb30BaThcsi TEOpeMaMd O  MPOU3BEACHHH OTPE3KOB  XOpA, O

MIPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHON

6.6

ITonp3oBaThCs BCKTOpaMHu, IIOHUMATb HUX FeOMCTpI/IquKI/Iﬁ n (1)1431/1qec1<1/1171
CMBLICJI, IPUMCHATh UX B PCIICHUHN I'COMECTPUUCCKHUX U (1)I/I3I/I‘~I€CKI/IX 3aja4.
HpI/IMeHHTI) CKaJIIpHOC NPOU3BCACHHUEC BCKTOPOB JI1 HAXOXKACHUA TJIMH U

yIJIOB

6.7

Ilons30BaThCA MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, HNPHUMCHATH €TI0 B

PEIICHUN T'COMETPUYCCKUX U ITPAKTUYCCKUX 3a1a4

6.8

BJIaZ[GTI) IOHATUAMU IMPABUIIBHOI'O MHOI'OYT'OJIbHUKA, NJIMHBI OKPYKHOCTH,
AJIMHBL AYTHU OKPYXHOCTH H pa[[HaHHOﬁ MCpPbI yrja, YMCTb BBbIYUCIIATH
jomajab Kpyra H ¢€ro yacTew. HpI/IMeHHTB IMNOJIYYCHHBIC YMCHUA B

MMPAaKTUYCCKUX 3aJadax

6.9

Haxonute ocu wnu HOCHTPbI CUMMCTPHUU (1)I/Il“yp, IMPUMCHATb JIBHXXCHUA

IIJIOCKOCTHU B HpOCTGﬁH.IPIX clydasax
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6.10

[IpuMeHATH NOJIy4eHHBIE 3HAHKS HA IPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJCIIA Ul 3a/1ad peaJbHOM JKU3HU U IPOBOJMUTH COOTBETCTBYIOILHE
BBIUHCJICHUS C NPUMEHEHUEM 000U U TPUTOHOMETPUUECKUX (PyHKLIMI

(MoB3ysICh, 1€ HEOOX0IUMO, KABKYJISITOPOM)
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MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHUSA
6 I'eomeTpus
HauanpHbie nousatus reomerpun. Touka, mpsMas, OTpe3oK, JIyd. YToia. Buast
6.1 yriaoB. BeprukanbHble M cmexHble yribl. buccekrtpuca yrna. Jlomanas,
MHOTOYroJibHUK. [lapamiensHOCTh U EPIIEHIUKYISIPHOCTD IPSIMBIX
6. Cummerpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [IpuMepsl cHMMETPUH B OKpPYKarOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHHUSI C TOMOIIBIO LUPKYJSI U JUHEHKH. TpeyrojbHUK.
. Bricora, Mmennana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHMM  TpeyroapHUKH. HepaBeHCTBO
' TpEeyroJibHUKa
65 CpoiicTBa W TMpuU3HAKH pPaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3Haku
. paBEHCTBA TPEYTOJIbHUKOB
6.6 CaoiicTBa U MpU3HAKU MapajljieNbHbIX NpsAMbIX. CymMMa yIriioB TpEyrojbHUKA.
' BHemnue yriel TpeyrojabHUKa
[IpssMoyronbHblii  TpeyrodbHUK. CBOMCTBO MEIUAHbl MPSMOYTOJIBHOTO
6.7 TpEyroJibHUKa, MPOBEAEHHOM K runoteHysze. Ilpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpSMOYTroyibHBIN TPEYyTrONbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPABEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJblieM yrie u OOJbIIeld CTOpPOHE
TpeyroyibHUKa. [lepnenauKkyisip U HaKJIOHHAs
6.9 ['eomerpuueckoe Mecto Todek. buccekTpuca yria ©  CepeauHHBIN
. NEPIEHIUKYIISAP K OTPE3KYy KaKk F€OMETPUUYECKUE MECTA TOUEK
OkpyXHOCTb M KpYyI, XOpJa U JuMaMeTp, HX CBoMcTBa. Bsaumnoe
6.10 pacnoyiokKeHue OKpyKHOCTH U npsamon. KacarenbHas u cekymas K

OKPY>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHAasA B YIOJI. Brmcannas m omucaHHas OKPYXHOCTHU

TPEYroJIbHUKa
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8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 ['eometpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronbHUK, poMO, KBaapaT, UX PU3HAKH U CBOMCTBA

63 Tpaneuus, paBHOOOKas Tpanenwus, e€ CBoWcTBa U Npu3Haku. [IpsMoyronbHas
' Tpaneuus

6.4 Meron yasoenus Menuansbl. LlentpaneHas cummerpus. Teopema daieca u
. TEeopeMa O MPOINOPLHUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyrojbHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa

6.6 [lonobue TtpeyronbHUKOB, Kod(pduuueHT nonodus. IlpusHaku mnonodus
' TpeyroyibHUKOB. [IpuMeHeHre noqo0us Npu pereHny NPakTUIECKUX 3a/1a4

6.7 @opmynbl A8 IUIOIIAAM  TpPEyrojbHHUKa, MapajuiejorpamMmma, pomba u
. Tpaneuuu

6.8 CpoiicTBa momaael reomerpuyeckux ¢uryp. OTHOIIEHHE IJIOLIAAEH
' no00HbBIX (puryp

6.9 Brruncnenue momanei TpeyroabHUKOB U MHOTOYI'OJIbHUKOB Ha KJIETYAaTON
. Oymare

6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHun
' IIPaKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YIJIa INPsSIMOYI'OJBHOIO TpPEyroJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. | pPUTOHOMETPUYECKHE
¢bynkuun yrios B 30°, 45° u 60°

612 BnycaHHbIE M LIEHTpaJIbHBIE YIUIBI, YroJl MEXAy KacaTelbHOW U XOpAOH.
' VYTIibl MEXAY XOpIaMu U CEKYLIUMU

6.13 Bnucannblie 1 onucaHHbIE YETBIPEX YT OJIbHUKHI

6.14 B3aumHoe pacnonoxenue IByX OKpyxkHocTed. Kacanue oxpyxHOCTEH.

OOurre KacaTenbHBIE K IBYM OKPYKHOCTSIM
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9 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA
6 I'eometpus
6.1 Cunyc, kocunyc, Tanrec yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. POPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemienue
6.2 MPAKTUYECKUX 3a/a4 C HCIOJb30BAHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue momodus. [To100Me COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM
Bexrop, uHa  (MOJYJIb) BEKTODA, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MPOTHBOIOJIOKHO HANPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalliy HaJl BEKTOpaMu. Pa3ioxkeHue BeKTopa Mo JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl Bektopa. CKanspHOe MPOU3BEICHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XICHUS UIUH U YTIIOB
JlexkapToBbl KOOPAMHATHI HA MJIOCKOCTH. YPaBHEHHUS MPSMOMl U OKPYXKHOCTU B
6.7 KOOpJMHATAX, NIEPECCUCHUE OKPYKHOCTEN U MPAMBIX. MeToJ KOOpAUHAT U €ro
MIPUMEHEHUE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKH
6.9 Jlnuna okpyxHOcTU. I'pagycHas u paauaHHas Mepa yria, BBIUKCICHHE IJIUH
' YT OKPY’KHOCTEH
6.10 [Tnomane kpyra, cekTopa, CErMeHTa
611 JIBIDKEHHSI TUIOCKOCTH ¥ BHYTPEHHHE CHUMMETpuu (uryp (djaeMeHTapHbIC
' npencrasienus). [lapamiensueiii nepenoc. [loBopot
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HPOBEPAEMBIE HA OI'D I1TO MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
MMPOT'PAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHU A

Kox
nposeps IIpoBepsieMble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
eMOoro OCHOBHO# 00pa30BaTeJbHOM NMPOrpaMMbl OCHOBHOI'0 00IIIEr0
TpeOOBaH o0pa3oBanust Ha ocHoBe PI'OC

usi

YMeHue onepupoBaTh MOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO, OIEPALIUU
HaJI MHOXXECTBAMH; YMEHHUE OTICPUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad,
1 JIEpEeBO, LUKJI, IPUMEHATh UX IPU PELICHUU 3aJa4; YMEHUE HCIIOJIb30BaTh
rpaduyeckoe TPEICTAaBICHHE MHOXECTB JUISI OIHMCAaHUS  PEATbHBIX

IMpouecCCoB U HBHGHHﬁ, IIpH pCHICHUUN 3aJ]a4 U3 JPpYTIux yqe6HBIX npeaAMCTOB

YMeHHne onepupoBaTh IOHATUSAMH: OIPENEIEHUE, AKCUOMa, Teopema,
JIOKa3aTeNbCTBO; ~ YMEHHE  PAclo3HaBaTb  MCTHHHBIE U JIOJKHBIC
BBICKA3bIBAaHUSA, IIPUBOAUTH IPUMEPbl U  KOHTPIPHUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTpULAHUSA BBICKA3bIBAHU M

YMeHue onepupoBaTh MOHSATHUSMH: HATYpaJdbHOE YHCIO, IPOCTOE U
COCTaBHOE YHCJIO, JECIIMMOCTh HAaTypaJIbHBIX YUCEN, TPU3HAKHU JEIUMOCTH,
[eJI0€ YHUCIIO, MOAYJb YUCIa, OOBIKHOBEHHAss APOOb U JIECATUYHAS APOOb,
CTaHJIAPTHBIA BHUJI YHCIIA, PALMOHAIBHOE YHKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBI KOPEHb, YMEHHE BBINOIHITH ICHCTBHS C
YUCJIaMH, CPABHUBATh W YHOPSAOYMBATH YMCIIA, MPEACTABIATH YHCIA Ha
KOOPAMHATHOW IPSAMOW, OKPYIJIATH YMCIA; YMEHHUE JeiaTh NPUKUIAKY U

OLICHKY p€3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh IOHSATHSMHU: CTENEHb C LEIbIM IOKAa3aTeleM,
apudMeTHuecKuil KBaJpaTHbIA KOPEHb, MHOTOWIEH, anredpandeckas Apoob,
TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOH CTENEeHU OoJbIle
4 €MHMIIBI; YMEHHE BBINONHATH Pacu€Thl Mo dopMynam, ImpeodpazoBaHuUs
LEJbIX, APOOHO-PAIMOHANIBHBIX BBIPAKCHUN W BBIPAKCHUU C KOPHSIMH,
pa3noKeHHUEe MHOTOWICHA Ha MHOXXHTENIM, B TOM YHCIIE C UCIOJIb30BAHUEM

dbopMys pa3HOCTH KBaJIpaTOB M KBaJipaTa CYMMbI U Pa3HOCTH

YMmenue OIICpHUPOBATH IOHATUAMHU. UYHCIOBOC PABCHCTBO, YPaBHCHHEC C

OJIHOM nepeMeHHoﬁ, YUCJIIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
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YMEHHE pellaTh JIMHEWHbIE M  KBaJpaTHbIE ypaBHEHUs, JApOOHO-
palOHaIbHBIE YPABHEHUS C OJTHOM IIEPEMEHHOM, CUCTEMBI IBYX JTMHEWHBIX
YpaBHEHUH, TUHEIHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U APOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHON, B TOM YHCIE IIPH
peleHun 3a1ad U3 APYTUX NPEeIMETOB M INPAKTUYECKUX 33]ay; yMEHUE
HCIIOJIB30BaTh KOOPJAMHATHYIO IPSMYK0 M KOOPAMHATHYIO IUIOCKOCTH IS

M300paKeHMsI pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIMSA, rpaduk (QyHKOMM, HyIH
(GYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHMsI, HauOOJblIee W HaWMEHbIIEe 3HA4YeHHUs (YHKIHU; yMEHHE
ONCprupoOBaTh IMOHATUAMM: npsamMasa MMpornopuruoOHaJIbHOCTD, JIMHEHHAs
GyHKIMsA, KBajparuyHas (GYHKIUs, oOpaTHas MNPOIOPIHOHAIBHOCTS,
napabosia, runepoosa; yMeHue CTpouTh rpaduku (GyHKIUH, HCIOJIb30BaTh
rpaguKu Ui ONpPEJENICHHUsT CBOWCTB IPOLECCOB M 3aBUCUMOCTEH, JUIs
pelieHus 3a1a4y u3 Ipyrux y4eOHBIX MIPEAMETOB U peabHOM )KU3HU; YMEHUE

BbIPpaXXaTb (1)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue onepupoBaTh MOHATUAMU: MOCIEI0BATEIbHOCTD, apu(mMeTHiecKas
U TeOMEeTpUuecKas MpOTrpeccCHuM; YMEHHUE HCII0JIb30BaTh  CBOWCTBA
HOCJIe10BaTeNbHOCTEH, (POPMYJIBI CyMMBbl U OOIIEro WieHa NpHU pEeHIeHUuU
3a7a4, B TOM 4YMCIE 33Ja4 U3 JIPYrMX Y4YEOHBIX IPEIMETOB U PEaJbHOU

KHU3HHU

YMeHue pemaTh 3aJjaud pa3HbIX TUIIOB (B TOM YHUCIIE Ha MIPOLEHTHI, 10JIU U
4acTH, JIBM)KEHUE, padOTy, IEHYy TOBAPOB M CTOMMOCTH IMOKYIIOK M YCIYT,
HAJIOTH, 3aJaud U3 O0JIACTH YINpaBJIECHUS JIMYHBIMM U CEMEHHBIMHU
(uHaHCaMM); YMEHUE COCTABJIATH BBIPAXKEHMSI, YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3a1a4M, MCCIELOBAThb IIOJIYYECHHOE pEIICHUE H

OLICHUBATh HpaBI[OHOZ[O6HOCTB IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAME: (UTYpa, TOYKA, OTPE3OK, IpsAMasi, JTyd,
JoMaHasl, Yroj, MHOTOYIOJbHUK, TPEYrOJbHUK, PpPaBHOOEAPEHHbIN U
PaBHOCTOPOHHUI TPEYIrOJIbHUKH, NPSAMOYIOJIbHBIA TPEYTrOJILHUK, MEIUAHAa,
OuccekTpuca U BBICOTA TPEYTrOJIbHUKA, YETBIPEXYTOJIBHUK,
napaienorpaMM, poM0O, IpSMOYTOJIBHUK, KBapaT, TPAENus; OKPYKHOCTB,
KpYT, KacareiabHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTIYpaMU; YMEHUE
pemaTe 3a7a4d, B TOM YHCIE U3 IOBCEJHEBHOW >KM3HU, HA HAXOXKICHUE

TE€OMETPUYECKUX BEIUYMH C MPUMEHEHHEM H3y4YCHHBIX CBOWCTB (UTYp U
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¢dakToB

10

YMeHue omnepupoBaTh IMOHATHSIMH: PABEHCTBO  (QUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAapajuIeIbHOCTh M NEPIEHAUKYISIPHOCTh IPSAMBIX, YIOJ
MEXY NPSIMBIMU, EPIEHIUKYIISAP, HAKJIOHHAs, IPOEKIUs, nogodue ¢puryp,
HOJO0HBIE TPEYTrOJIbHUKH, CHUMMETPUS OTHOCHTEIBHO TOYKH M IPSIMOM;
YMEHHE paclo3HaBaTb pPABEHCTBO, CHUMMETpPUI0 M nojobue ¢uryp,

IIapaJJIEIIbHOCTD U MEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

11

YMeHue onepupoBaTh MOHATHSMM: JJIMHA, PACCTOSHHUE, Yrosl (BEIUYMHA
yria, CHHyC U KOCHHYC YIJla TPEyroJIbHHKA), TUIONIA/lb; YMEHHUE OLIEHUBATH
pa3Mepsl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE IPUMEHSITh
dbopMyIbl IepUMETpa U IIIOMAAN MHOTOYTOJIbHUKOB, THHBI OKPY>KHOCTH U
wiomaaM Kpyra, o0bemMa NpsIMOYroJIbHOTO MapajUlefienuIeaa; yMEHue
MPUMEHATh MPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy Ilucaropa, TpUroHoMeTpuuecKue COOTHOLICHUS

JUTSL BBIYUCIICHUS JITUH, PACCTOSHUM, TUIOMAAeH

12

YMenue  u300paxaTh  IUIOCKME  (GUTYpBl H  HMX  KOMOHWHAINH,
MPOCTPAHCTBEHHBIE  (GUTYpPBl OT pPYKH, C TOMOIIBI0  YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB M0 TEKCTOBOMY WJIM CUMBOJBHOMY

OIIMCaHHIO

13

YMmenue OINICpHUPOBATh IMOHATHAMU: IMPAMOYTOJIbHAsA CUCTEMaA KOOPAWHAT,
KOOpAUHATBI TOYKHU, BEKTOP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpA Ha
YUCI0, CKAJIAPHOC IMTPOU3BCACHUC BEKTOPOB; YMCHHUC HCII0JIB30BATh BEKTOPLI
H KOOPpJAHUHATLI A NPEACTABJICHUS JaHHBIX W PCHICHHA 3a/la4, B TOM YUCJIC

U3 JIPYyruX YI4eOHBIX MIPEAMETOB U PEATHHOM KU3HU

14

YMeHue onepupoBatrh MOHATHSAMH: CTOJIOMKOBBIE U KPYTOBBIE JUAarpaMMBl,
TabNuLbl, cpenHee apudMeTHIeckoe, MeiMana, HauboJbllee U HauMEHbIIIee
3HaueHUs,  pa3Max  YMUCIOBOro  Habopa;  yMEHHUE  HU3BIIEKATh,
UHTEPIPETUPOBATh U MPEOOpa3OBbIBaTh MH(GOPMALIMIO, PEACTABICHHYIO B
TabJMLax ¥ Ha JuarpaMmax, OTPa)karollyl0 CBOWCTBA M XapaKTEPUCTUKU
peaIbHBIX MPOLIECCOB M SABJICHUH; YMEHHUE pACIIO3HABATh W3MEHUYUBBIC

BCJIMYMHBI B OKPYXKAromeM MHUPEC

15

YMeHnue omnepupoBaTh TMOHATHSAMHU: CIyYalHBIA ONBIT  (CIy4alHBIN
9KCIIEPUMEHT), JIEMEHTapHOE COOBITUE (PJIEMEHTAPHBINA UCXOJI) CIy4aitHOTO
OTbITa, CIy4ailHOE€ COOBITHE, BEPOSITHOCTh COOBITHUS;, YMEHHE HAaXOIUTh

BCPOATHOCTH CﬂyqaﬁHBIX COOBITMM B OIBITaX C PaBHOBO3MOKXHbBIMU

25




3JICMCHTApHBIMU CO6I)ITI/I$[MI/I; YMCHUC peuiaTtb 3aJa4uu METOAOM
OpPraHM30BaHHOTO mepebopa M C HMCHOJIb30BAaHHEM IpPaBHIa YMHOXKCHUS;
YMCHHUEC OLUCHUBATH BEPOATHOCTU PCAJIbHBIX COOBITHH U ﬂBJ’IeHI/If/'I, IIOHUMAaThb
pOJIb  TPAaKTUYECKH JIOCTOBEPHBIX M  MAJIOBEPOSITHBIX COOBITHH B
OKpyXaromeM MUPE U B KXKU3HU, 3HAKOMCTBO C IIOHATUCM HCE3aBUCUMBIX
COOBITHIA; 3HAKOMCTBO € 3aKOHOM OOJIBIIMX YHCEI U €r0 POJIbI0 B MACCOBBIX

SIBJICHUAX

16

YMeHue BbIOMpaTh MOAXOMANINI U3YUYEHHBIM METOJ ISl PEeLIeHUs 3a/1adH,
MPUBOAUTH TNPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HU, paclo3HaBaTh IPOSBICHUE 3aKOHOB MAaTeMAaTUKHM B HCKYCCTBE,
OTUCHIBaTh OTJIETbHBIC BBIJAIOIIMECS PE3YJbTAThl, TOJYUYCHHBIE B XOJIE
pa3BUTHSI MAaTEeMAaTHKU KaK HayKd, MPUBOAMUTH MPUMEPbl MaTeMaTHYECKHX

OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHON UCTOPUU
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INEPEYEHD DJIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucna u BHIYUCICHUS

1.1 Hatypanbnble u nensie yncina. [Ipu3Haku 1eIMMOCTH 1IENIbIX YHCET

1 OOBIKHOBEHHBIE M JECATUYHBIE  JpoOM,  TPOIEHTHl, OECKOHEYHbIE
. NepUOANYECKUE IPooH

3 Pannonaneupie uncia. Apudmernyeckue omepanudd ¢ paloHaIbHBIMU
' YHCIIaMU

14 JeiictButenpHpie unciaa. ApudMETHUYECKHE ONepaluud ¢ JACHCTBUTEIbHBIMU
' YHCIIaMU

s [IpubnmkEéHHbIe BBIUMCICHUSA, MPABWIA OKPYIJICHUS, MPUKHAKA M OICHKA
' pe3ynbTaTa BRIYUCICHUN

2 AnrebpanyecKue BEIPaKECHUS

2.1 BykBeHHbI€ BbIpakeHUs (BbIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokaszareieM. CTeneHb C pPalMOHAIBHBIM IOKA3aTEJIEM.
. CaoiicTBa cTenEHU

2.3 MHorouieHbl

2.4 Anrebpanueckas 1poOb

5 s ApupmeTnuyeckuii  KOpeHb  HATypaJbHOM  CTENEHH. HeuictBus ¢
' apupMeTUYECKUMH KOPHIMU HATypaIbHON CTETICHU
3 VYpaBHEeHUs U HEPABEHCTBA

- Llenbie u npoOHO-panMoHaNbHBIE YypaBHEHUS. CHUCTEMBI U COBOKYIHOCTHU
. ypaBHEHUU

35 Llenbie u napoOHO-paloHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTHU
. HEPABEHCTB

33 Perienyne TEKCTOBBIX 3a1a4

4 YucnoBble OCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEN
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Apudmernueckass U reomerpuyeckas nporpeccur. Popmyna  CIOKHBIX

4.2
IPOIICHTOB
5 DyHKIMU
Oyukiust, cnocodbl 3amanus ¢yHknuu. [paduk  ¢dynknuu. O6nacth
orpezieNieHuss 1 MHOKeCTBO 3HaueHui Qpynkuuu. Hynu ¢pynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMBbI U
MUHUMYMBI (pyHKIMH. Hanbonpimee W HauMmeHbllee 3Ha4eHHWE (QYHKIUHM Ha
IPOMEKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepenue reoMeTpu4ecKux BEJIMYUH
7.6 BekTops! Ha mI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr
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