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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OJMH W3 OCHOBHBIX pa3/IeJIOB IIKOJBHOW MaTE€MaTHKH,
UMEIOIINI CBOEH IIeNIbi0 00ECTIeYnTh M3yUeHHEe CBOWCTB U pa3MepoB (QUTYp, UX
OTHOUIEHUH W  B3aUMHOE  pACIIOJIOKEHWE, OINHPAeTCs Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JINHUIO. 1[€eHHOCTh M3y4eHUs N€OMETPUHM HA YPOBHE OCHOBHOIO
o011ero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOMIMICS YUUTCSA TMTPOBOAUTD
JIOKa3aTeJIbHbIE PACCyKICHHSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, T0KA3bIBaTh
VCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPBHI K JIOKHBIM, IPOBOAMTH
pacCyXIeHHsd «OT TPOTUBHOIO», OTJIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMyIpoBaTh 0OpaTHBIE YTBEPIKICHUS.

BTtopoii 1nenpr0 u3y4yeHHs TEOMETPHUM SIBISETCS MCIOJIB30BAHUE €€ Kak
WHCTPYMEHTA TPHU PEIICHUH KaK MaTeMaTUYeCKHX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIONIMXCSI B peanbHOM ku3HU. OOydyaromuics JTOJDKEH Hay4YUThCS
OIpPENEIUTh T€OMETPUUECKYI0 (DUTYpY, ONUCATh CIOBAaMHU JAHHBIA 4EpTEX WU
PUCYHOK, HaliTH IUIOLIA/Ib 3€MEJIBHOIO Y4acTKa, paCCUUTAaTh HEOOXOAUMYIO JUIMHY
ONTOBOJOKOHHOTO Ka0enss wih TpeOyemble pa3Mepbl rapaxka s aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOPAsi, BBIYUCIUTENIbHAS JIMHUS B U3YYEHHH T'€OMETPHH.
[Ipu pemieHnu 3amad MPaKTUYECKOTO XapakTepa OOyYarOMIMICS YYUTCS CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM  pEeajbHBIX JKU3HEHHBIX CHUTyalud, IPOBOJMTH
BBIYMCIICHHS U OLIECHUBAThH aJIEKBAaTHOCTH ITOJIYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaxHO NOMYEPKUBATH CBSI3U TE€OMETPUM C JPYTUMHU YUYEOHBIMU
peAMEeTaMi, MOTUBUPOBATH UCIOJIb30BaTh ONPEACICHHUS] T€OMETPUUECKUX (pUryp
U TIOHSTHUH, IEMOHCTPUPOBATH NMPUMEHEHUE MOJTYYEHHBIX yMEHUH B (U3UKE U
TeXHUKE. OTH CBs3W Haubojee spko BUIAHBI B TeMax «BekTops»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u  «Teopema
[Tudaropay.

VYueOnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue Qurypsl M UX CcBoilcTBay, «l3mepenue
r€OMETPUYECKUX BEIUYUH», «JleKapTOBbl KOOpAMHATBI HA IUIOCKOCTH»,
«Bexkropb», «JIBrmxenus miockoctny, «IIpeobpazoBanus moaoous».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kinacce
— 68 yacoB (2 yaca B Hefient0), B 8 kiacce — 68 yacoB (2 yaca B HEJEN0), B 9 Kiacce
— 68 yacoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHMUA
7 KUIIACC

Hauanbnsle nonstus reomerpun. Touka, npsimas, OTpE30K, JIyd. Yroa. Buasl
yrioB. BeprtukaneHele u cMexHble yribl. buccekrpuca yria. JlomaHnas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunsble ¢purypsl. OCHOBHBIE CBOMCTBA OceBOM cummeTpuu. [Ipumepst
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHHS C MOMOIIBIO IUPKYJA W JUHEHKU. TpeyrosbHUK.
Bricora, MmeauaHna, OuccekTpurca, uX CBOMCTBA.

PaBHOOenpeHHBIE W  PaBHOCTOPOHHWI  TpeyrosbHHKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W MNpU3HAKKM PaBHOOEIPEHHOrO TpeyroibHUKa. [IpusHaku
PABEHCTBA TPEYTOJIBHUKOB.

CBOMCTBA ¥ IPU3HAKY MAPAIIIENBHBIX NPsIMBIX. CyMMa yII0B TPEyTrOJbHUKA.
Breninue yrisl TpeyroJbHUKA.

[IpsmoyrosnbHbIi  TpeyroJbHUK. (CBOMCTBO MEOWAHBl IPSMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAECHHON K runoTenyse. IIpu3sHaku paBeHCTBa IPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpsMOYTOJIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHncTBa B reoMeTrpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OoJblIeM yrie W OoJblliel CTOPOHE TPEyroJbHHUKA.
[leprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomeTpuueckoe wmecTo Toyek. buccekrpuca yriia W CEpeIWHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpy»XKHOCTb W Kpyr, XOpJa U JOHaMeTp, HX CBOMcCTBa. B3anmHoe
PaCIIOJIOKEHUE OKPYKHOCTH U IIpsAMoM. KacarenbHas U ceKylas K OKpYy»KHOCTH.
OKpy»XHOCTb, BIHMCaHHAas B YroJ. BrnucanHas © oOmnMcaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KVIACC

YeteipéxyronpHuku. Ilapannenorpamm, ero nmpusHaku U cBoMcTBa. YacTHble
cillyyau MapajuieiorpaMMOB (IIPSIMOYTOJIBHUK, pOMO, KBaaparT), UX MpU3HAKUA U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA U MPU3HAKU.
[IpssMmoyroJsibHas Tpaneuus.

Meton ynBoenust menuansl. LleHtpanbHas cummerpus. Teopema Parneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue nuHuM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyrosibHuKa.

[lonobue TpeyronbHUKOB, KOd(pduiueHt mnonodbus. Ilpusnakum mnomodus
TpeyrojabHUKOB. [IpumeHeHne mogo0us Mpu pelieHnH MPaKTHIECKUX 3a/ad.



CaoiicTBa miomaaeil reoMerpudeckux ¢uryp. Dopmyibl i IIJIOMIATA
TPEYroJIbHHKA, NapajuiesorpamMma, pom6a u Tpaneuuu. OTHOILIEHHE IUIOMIAIen
noTI0OHBIX (uUryp.

BrlunciieHne miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemeHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yrIja MPsSMOYIOJBbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIUU
yrioB B 30, 45 u 60°.

BrniucanHble U IEHTPaJIbHBIE YTJIbI, YTOJ MEXIY KacaTeJIbHOW U XOPJ0il. YTIIbI
MEXKy XOpJaMH W CEKYIIHMMH. BNHCaHHbIE W OINKCAHHBIE YETBHIPEXYTOJIBHUKHU.
B3aumHoe pacnosioxkeHue IBYX OKpykHOocTeil. Kacanuwe oxpyxkHocteil. OOmiue

KAacaTeIbHBIE K IBYM OKPYXHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymmoB or O mo 180°. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemenne tpeyronsHukoB. TeopemMa KOCUHYCOB U TeOpeMa CUHYCOB. Perrenne
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[IpeoGpazoBanue momoowus. [1omodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYyLIUX, TEOPEMA O KBAAPATE KacaTeIIbHOM.

Bekrop, ammHa  (MOAYJb)  BEKTOpa,  COHAIPABJIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HANPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallMd HaJI BeKTopamH. PaznmokeHue BeKTOpa IO JABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTopa. CKajasipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE [JI HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTU. Y PAaBHEHUS MPSAMON U OKPY’KHOCTH B
KOOpPAMHATAaX, MEPECCUECHUE OKPY>KHOCTEM M MPSAMBIX. MeTo[ KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBuinbHBIE MHOTOYTOJIBHUKH. J{7TMHA OKpyKHOCTU. ['pagycHas u pagraHHas
Mepa yIJia, BBIUMCIECHME UIMH AYr OKpyXHocTed. Ilmomans kpyra, cekropa,
CErMEHTA.

JIBUKEHUsI TUIOCKOCTM M BHYTPEHHUE CUMMETpuUH (Guryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThbl OCBOCHUSA TMPOTpaMMbl y4eOHOTO Kypca
«I"eomeTpHush XapaKTepU3yrOTCS:

1) narpuoTuyeckoe BOCIUTAHUE:

NPOSIBIECHUEM MWHTEpeca K TMPONUIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHbIM OTHOLIEHWEM K  JIOCTIXKEHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTeMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN IrpakJaHUHA U pealu3alliu €ro
mpaB, TNPEJCTAaBICHHEM O MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, TPOLEAYpP TPaxAAaHCKOTO OOIIecTBa (HAmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM NPUMEHEHHEM JOCTUKEHUH HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€ BOCIUTAHUE:

YCTAHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHHMH MPaKTUYECKUX 3ajad
MaTeMaTUYECKOW HANPABIEHHOCTH, OCO3HAHUEM BAXHOCTM MATEMATUYECKOTO
o0pa3oBaHUsl HAa MPOTSHKEHUM BCEH >KU3HU Uil YCIEIHOW MpogecCHOHAIbHOU
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHUBUIyIbHONU TPAEKTOPUH 00pa30BaHUSI M )KM3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K  HAMOIIMOHAILBHOMY H  ACTETHYECKOMY  BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIACHUH, YMEHHIO BHJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT' 0 TO3HAHMS:

OpUEHTalMEeld B JIEATEIIbBHOCTH HA COBPEMEHHYKD CHCTEMY HAy4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKu Kak c¢epbl UeIOBEUYECKOi
JEATEeIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU [JISl Pa3BUTHUS LIMBUIIU3ALINHU,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKW U MaTEeMaTHYEeCKON KyJbTYpOil Kak CpeACTBOM
MO3HAHUS MHPA, OBJIAJICHUEM IMPOCTEHIIMMH HABBIKAMU HCCIIEIOBATEIbCKOMN
NESITEIbHOCTH;



6) ¢usnueckoe BocnMTAHMe, (POPMHPOBAHHE KYJBTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU

TOTOBHOCTBIO TPUMEHSATh MAaT€MaTHUYECKHE 3HAaHUS B HMHTEPECAX CBOETO
3M0pOBBS, BEAEHUS  370poBOro  oOpa3a JKM3HM  (30POBOE  THTAHUE,
cOaaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, pEryJsipHas Quandeckas
aKTUBHOCTD ), C(DOPMHPOBAHHOCTHIO HaBbIKa PEQIIEKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYECKO€e BOCIIUTAHME:

OpUEHTAlMEN Ha MPUMEHEHUE MaTEMAaTUYECKUX 3HAHUN I PELIeHuUs 3aa4 B
00J1acTU COXPAHHOCTH OKPY’KaIOLIEH cpeibl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKU
UX BO3MOYHBIX MOCIEACTBUH JIJIsl OKPYKAIOIIEH Cpesibl, 0CO3HAHUEM TI100aIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUs;

8) apanTanusi K M3MEHAIIUMCH YCJIOBUSM COLUAJBHON M NPHUPOSHOH
cpenbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHUCJE
YMEHHE YUUTbCA y JPYrHX JIOAEH, IpuoOpeTaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIIE
bopMyIupoBaTh UAECH, TOHITHS, TUIOTE3bl 00 0OBEKTaX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYyallMI0 Kak BbI30B, TpPEOYIOLIUH KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pelleHuss U AeHcTBUs, (GOPMYyJIHPOBATh U OLCHUBATh PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIE YHUBEPCAJIbLHbIC Y4eOHbIE AeiiCTBHS

ba3oBble Jornyeckue aeficTBus:

e BBIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHATHUWA, OTHOIICHUA MEXAy TMOHATUAMH, (OPMYIHPOBATH
ONpeNeNeHus]  TOHSTHI, YCTAaHABIMBATh  CYUIECTBEHHBI  NpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCHPUHUMATh, (OpPMyIHpOBaTH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENIbHBIE, €AMHWYHBbIE, YacTHbIE U OO0IIME,
YCIIOBHBIE;



BBISBJISITH ~ MAaTEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeursi B (akTax, JJaHHBIX, HAONIONCHUAX U YTBEPXKICHUSX,
npemjiaraTb KpUTEPUHU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEYMI;
JieJIaTh BBIBOJIBI C HCIOJB30BAHUEM 33aKOHOB JIOTHKH, ACTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa30buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUU (MIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAaMOCTOSITEJIBHO HECJIOKHBIE JOKa3aTelIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTpaMBaThb APryMEHTAlMI0, MPUBOAMUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh C€roco0 penieHus ydeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAANIMI ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbLCKHue 1eCTBUSA:

WCITOJI30BaTh BOMPOCH KaK MCCIIEIOBATEIbCKUA WHCTPYMEHT ITO3HAHMUS,
(GopMyIMpOBaTh BOMPOCHl, (UKCUPYIOLIKME MPOTUBOpEUHE, MpolIeMy,
CaMOCTOATENILHO YCTaHABJIMBATH HUCKOMOE U JaHHOe, (OopMUPOBATH
TUIO0TE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTh MO CaMOCTOATEIBLHO COCTaBJICHHOMY TIUIaHYy HECIIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOMH;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH O0OOIEHHS M BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHMS, HWCCIACAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmei:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OPMALIMK, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUS 3a4a4u;

BbIOMpaTh, aHaJU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TpelncTaBiieHHs UWHGOpPMAIMU U WUIIOCTPUPOBATH
pemraemMbie 3a7aydl  CXeMaMHd, auarpaMMmaMu, HWHOW Tpadhukod u HX
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMU IO KPUTEPHUSIM, MNPEAJI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE AeiiCTBUSA:

BOCIIpPUHUMATDL U @OpMYHHpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
" OCJIsIMUA 06HIGHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M NHMCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS 0 XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B XOJIe 0OCYX/ICHUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelrraeMoi 3a1aun, BHICKa3bIBaTh WJEH, HALIETICHHBIE HA MTOMCK
pELIEHNUs, COIOCTABIISATh CBOU CYXACHHUS C CYKIECHUSMU IPYTUX YUYaCTHUKOB
uasora, oOHapyXUBaTh pPa3IM4YMe€ U CXOACTBO MO3ULMI, B KOPPEKTHON
(dopMme popMyIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

NPEACTABIIATH PE3YJIbTaThl PEUICHUS 3a/1a4y, YIKCIIEPUMEHTA, UCCIIEIOBAHNUS,
IIPOEKTa, CAMOCTOSITENILHO BBIOMpPATh (pOopMaT BBHICTYIUIEHUS C YUETOM 3a/1ad
NPE3EHTALNN U OCOOEHHOCTEN ayIUTOPHUN;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U WHIUBUTyaIbHOU
paboThI IpH PELICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

IPUHUMATh LEJIb COBMECTHOMN AESITENbHOCTH, MJIAHUPOBATH OPraHU3aLUIO
COBMECTHOI paboOThI, pacrpenensiTh BUIbl padOT, JOroBapUBATHCA,
o0CyKIaTh IpoOLECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX
JIIOJICH;

y4acTBOBaTh B TIPyNINoBBIX (opmax paboTel (0OcCyxneHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U IPYTUE), BBIIOJIHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHHMPOBAaTh CBOM JEWCTBUS C JPYTMMHU 4YJI€HaMH KOMaH/bI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBeEpCaAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJITOPUTM PEIICHHS 3adaud (UM €ro
4acTh), BBIOMpaATh CIIOCOO PEIICHUS C YY4ETOM HMEIOIIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTb M KOPPEKTHPOBATH
BapUaAHTHI pEIICHUN C y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJICKT:

BJIA/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U pe3yibTaTa
pelIeHusT MaTEMAaTUYECKOH 3a/1a4H;

IPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEJIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEITEIbHOCTU MOCTABJICHHOM LA U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHMS WU HEIOCTHXKEHUS LENH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHI



K xoniy oOydenuss B 7 KJjacce OOydaromMCs TOJYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:

Pacmo3naBaTh M3ydYeHHBIE TE€OMETpUYECKHE (UTYPBI, OMPEACIITh HUX
B3aMMHOE PACITOJIOKEHUE, H300pakaTh TEOMETPUYECKHE (UTYPHI, BBITOTHITH
YEPTEXKM O YCIOBUIO 3a1aun. VI3MepsATh IMHEWHBIE U YTJIOBbIE BEIUYUHBI. Pemath
3a/1a4M HA BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYWH YIJIOB.

Jlenate TpyOyrO0 OILICHKY JMHEHHBIX M YIJIOBBIX BEJIUYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX O0BEKTOB. Paznuyarh pa3Mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUAM 33]1a4aM.

[Tosmp30BaTeCs NOpU3HAKAMU PAaBEHCTBA TPEYLOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JTIOTMYECKUE PACCYKIECHUS C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tosnp30BaThCd NpPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOVWCTBOM MEJHUAHBI, IPOBEIEHHON K TUIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUUECKUX 3a]1a4.

OnpenensiTe napaieabHOCTh MPSMBIX C IOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
C HUMH cekyas. Onpenenars napamuiebHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

Pemiats 3a1aun Ha kiieTyaTon Oymare.

[TpoBOAUTH BEIYUCIICHUS U HAXOUTH YUCJIOBbIC U OYKBEHHBIC 3HAUEHUS YTIIOB
B F'€OMETPUUYECKUX 3a7a4ax C HMCIOJb30BAHHEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IMpU TMEPECECYCHUU JIBYX
MapajyIeIbHBIX MPSIMBIX CEKyllel. Pemare npakrnueckue 3aaauv Ha HaXOXKJICHUE
YIJIOB.

Bnagete noHSATHEM TE€OMETPUUECKOrO MeECTa TOYEK. YMETh OINPEACsITh
OMCCEKTPUCY yIJjia U CePEIMHHBIA MEPIEHANKYJIISIP K OTPE3KY KaK T€OMETPUUECKUE
MeCTa TOYEK.

DopMyIMpOBaTh ONPEACICHUSI OKPYKHOCTH M Kpyra, XOpAbl W AuaMmeTrpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TH CBOMCTBA IPU
pELIEeHUY 3a1a4.

Bnagete moHsITHEM ONMUCAHHOW OKOJIO TPEYTOJIbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThCcsi pakTamMu O TOM, UYTO OHMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOW TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere nonsATHEM KacaTeapbHOUW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.



ITonp30BaTbCA MPOCTEHIIMMHU F€OMETPUYECKUMH HEPABEHCTBAMH, ITOHUMATh
UX IPAKTHYECKUN CMBICIL.

IIpoBONTHE OCHOBHBIE T€OMETPUUYECKUE TIOCTPOEHUS C ITOMOIIBIO [IUPKYJIS U
JIMHEWKHU.

K xoniy oOyuenmss B 8 KJiacce OOydYarOMMIACS TIOMYYUT CIEAYIOIIHEC
IIPEIMETHBIE PE3YJILTATHI:

Pacno3HaBaTe OCHOBHBIE BHJABI YETBIPEXYTOJBHUKOB, MX DJJEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3aau.

[IpuMeHsTh CBOICTBA TOUKHM INEPECEUEHHUs] MEIUaH TPEYrojbHUKA (LIEHTpa
Macc) B PEIICHNH 3a/1ay.

BitageTs noHsATHEM CpeIHEN JINHUM TPEYTOJIbHUKA U TPAIIELIUH, IPUMEHSTh UX
CBOMCTBA MPHU PELICHNN reoMeTpudeckux 3anad. [loap3oBarbes Teopemont daeca
U TEOPEMOM O NPOMOPLHOHAIBHBIX OTpPE3Kax, MPUMEHATh HX MJIs pPELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh npu3HaKu MOJ00US TPEYTOJBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1a4.

[Tonb3oBatbes Teopemoil Iludaropa s pemieHHss TeOMETPUYECKHX U
npakTUYecKux 3a1a4. CTpoOUTh MaTEMATHYECKYIO MOJIENb B TPAKTUYECKUX 3aadax,
CaMOCTOATEIILHO JI€NIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILIME JJIUHBI.

Bragere mNOHATMSAMH CHHYyCA, KOCHMHYyCa M TaHIE€HCAa OCTPOro yIJia
IPSIMOYTOJIBHOTO TPEyroJjbHUKA. 110J1630BaThCA 3TUMM NOHATHUAMU JJIS PELUEHUS
IIPaKTUYECKUX 3a]a4.

Beruucnars (pa3iuuHbIMUA CIIOCOOaMu) MIIONIAAb TPEYTroJIbHUKA W TUIOIIAN
MHOTOYTOJNBHBIX  (GUryp (MOJB3YSACh, TJ€ HEOOXOIUMO, KaIbKYJISITOPOM).
[IpuMEHSATH MOTyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BiageTe NOHATHSME BIMCAHHOTO M LIEHTPAJIbHOIO YIja, HCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIiaX, yriax MexAy XOpAaMmH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJIbHOM U XOPJAOU IPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

Bnagers moHsATHEM ONKMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELIEHUH 3aa4.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MAaTeMaTHYECKUE
MOJIeNIU JIJIS 33124 peajbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHHUS
C TIpUMEHEHUEM TMOoAoOUs UM TPUTOHOMETPUHU (TOJIb3YSCh, TZI€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xonmy oOyuenuss B 9 kJjacce oOyyaroumuiicss MOJYYUT CIEAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (YHKIIMU OCTPHIX YTIJOB, HAXOAUTh C HUX
IOMOUIBIO PA3IUYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYrOJIbHUKA («pELIEHUE



MPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY). HaxoauTh (C MOMOIIBIO KadbKyJISTOPA) JJIMHbIL
Y YTJIBI JIs] HeTAOJUYHBIX 3HAYCHUH.

[Tonb3oBaTbes popmMyaamMu NPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUII HAaXOXJICHHS COOTHOIIEHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMHU.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJI1 HAXOXKACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUICHUE TPEYroJIbHUKOBY»), MPUMEHATh HUX MpHU
pelIeHUN T€OMETPUYECKUX 3a/1au.

Bnagets noustusmMu npeoOpa3zoBaHus 010011, COOTBETCTBEHHBIX 2JIEMEHTOB
nono0HbIX (uryp. [lonb3oBaTbes cBOMCTBaMU TMOAOOMS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH IJWHBI U HAXOJIUTh YTJbl y MOA0OHBIX (uryp. [IpumeHsTh
CBOMCTBAa MOJOOMS B MPAKTUUYECKUX 3aJadax. YMETb MPUBOAUTH NPUMEPHI
MOJ00HBIX (GUTYP B OKPYIKAIOIIEM MUPE.

ITonb30BaThCA TEOPEMAMHU O MPOU3BENCHUH OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpAMH, MOHUMATh MX T€OMETPUYECKUN W (DU3MUYECKU
CMBICJI, TPUMEHATh WX B PEIICHUU TIEOMETPUUYECKUX M (U3NYECKUX 3aj]1ad.
[IpUMEHSATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB JJIsI HAXOXKJICHUS IJIMH U YIJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSTh €70 B PELICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATUSIMH MPAaBUJILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUTUHBI TyTH OKPYKHOCTH U PaJUaHHON MEpbhI yria, YMETh BBIUUCIATH ILJIONIAIb
Kpyra u ero yacte. [I[puMeHsTh MoTyuYeHHbIC YMEHHUSI B TPAKTUUECKUX 3a/1auax.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (PUTYpP, TMPUMEHSTH JABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYdasiX.

[IpuMeHSTh MOTyYEeHHBIE 3HAHMSI HA MPAKTHKE — CTPOUTh MATEMaTUYECKHUE
MOJEIU JIJIS 3a7a4 peajbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOLIUE BHIYUCICHUS
C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUYECKUX (PYHKIUMA (MOJB3YSCh, THAC
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INIAHUPOBAHUE

7 KIIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieoB U TeM uugposbie
Ne n/n P Kontponbusie | IIpakruueckue (mucpp )
MPOrpaMMbl Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Ipocreiimme reomeTpudeckne GUrypsl 1
1 Hf cBoiicTBa. M3me eII){I/Ie reOMe(f I/I‘}IISCKI/IX 14 Brbmmorexa LIOK
) P P https://m.edsoo.ru/7f415¢2¢
BEJINYMH
bubnnorexa [IOK
2 T 22 1
PEYTOTbHIEH https://m.edsoo.ru/7f415¢2e
3 [TapainenbHbIe IpsMbIE, CYMMa YIJIOB 14 1 bubnuoreka LIOK
TpeyrojIbHUKa https://m.edsoo.ru/7f415¢2e
4 OxpyxHOCTb U KpyT. ['eomeTpuueckue 14 | bu6muoreka LIOK
[IOCTPOEHUS https://m.edsoo.ru/7f415¢2e
. bubmuoreka [IOK
5 I1 606 4 1
OBTOPCHHE, GLODIIEHHE SHatH https://m.edsoo.ru/7f415¢2e
OBILIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

KonuyectBo yacos DJIeKTPOHHBIE
HaumenoBanue pasiesioB u TeMm uu@poBbIe
Ne n/m P Kontpoabubie | IIpakruyeckue (1uucp )
NPOrpaMMbl Bcero o0pasoBaTe/IbHBIE
padoTbI padoTbI
pecypchbl
N bu6mmorexka [JOK
1
1 HerpipExyromb i 12 https://m.edsoo.ru/7f417¢18
Teopema Paneca u reopema o
2 IPOTIOPIIOHATIBHBIX OTPE3Kax, MOT00HbIE 15 1 bubmmorexa LOK
POTIOPH TPEIKAX, oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[1nomans. Haxoxaenue miomanei
s A tmat bubmnoreka [IOK
3 TPEYTOJIbHUKOB M MHOTOYTOJIbHBIX (pUryp. 14 1
https://m.edsoo.ru/7f417¢18
[Tnomaau nogo6HBIX GUTyp
4 Teopema [Iugaropa u Hauana 10 | bubnuoreka LIOK
TPUTOHOMETPUHU https://m.edsoo.ru/7417e18
V1Bl B OKpY’KHOCTH. Bricanusie u
5 OINMCAHHBIE YEThIPEXYTOIbHUKH. 13 1 bubnuoreka LIOK
Kacarenbnble k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPY>KHOCTEN
bu6nmoreka [JOK
II 600 7 4 1
6 OBTOPEHHE, ODODIIEHHE SHatH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

KosaunuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3ieioB U TeM undposbie
Ne n/m P Kontponbubie | IIpakruyeckue (ubp )
NMPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypcsl
1 Tpuronomertpus. TeopeMbl KOCUHYCOB 1 16 | bu6mmoteka [IOK
cuHycCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogoous. Merpuueckue 10 1 bubnmnoreka [IOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 |
SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJAMHATHI HA TJIOCKOCTH 9 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. [[1HA
5 of YKHOCTH H TLIIO ya b Kpyra g 8 bubrorexa LIOK
by n H\, pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanen
bubmmoteka [IOK
6 6
JIBIKCHHS ILTOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIeHNE, 7 5 bu6nunorexa [JOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/7f41al2c¢
OBILEE KOJIMYECTBO HYACOB I1O 68 6 0

[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPSIEMOr0
pe3yJabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ nmporpaMMmbl OCHOBHOT'O 0611161"0 06pa303aﬂnﬂ

6

I'eomerpus

6.1

Pacrnio3HaBaTh n3yueHHbIE T€OMETPUUYECKIE (PUTYPBI, ONPEAEIATh UX
B3aMMHOE€ PACIIONIOKEHUE, M300pakaTb T€OMETPUYECKHE (QUTYpPHI,
BBINOJIHATh YEPTEXH IO YCIOBMIO 3a/aud. V3mepsATh JUHEWHbIE U
yTJIOBbIE BEJIMYUHBL. Perars 3a1a4u Ha BBIYKUCICHHUE JUIMH OTPE3KOB

" BCJIMYHH YTJIOB

6.2

Jlenats rpyOyIo OLIEHKY JTMHEWHBIX U YTJIOBBIX BEJIMYKH IIPEIMETOB B
peanbHOM KU3HU, pa3MEPOB MPUPOIHBIX 00bEeKTOB. Paznuyarh

PasMEPEI 3TUX 00BEKTOB IO MOpAAKY BECIIMYNHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPUICCKUM 3a/ladaM

6.4

[Tonb3oBatbCst IIPU3HAKAMH paBeHCTBa TPEYTOJILHUKOB,
HCITI0JIB30BATh NpU3HAKM U CBOMCTBAa  paBHOOEIPEHHBIX

TPCYTrOJIbHUKOB ITPU pCHICHUHN 3a/1av

6.5

HpOBOI[I/ITL JJOTNYCCKHUC PpacCyx1ICHUA C HCIIOJIb30BAHHUECM

reOMETPUUECKUX TEOPEM

6.6

[Tonb3oBatbCst MIPU3HAKAMHU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIUaHbI, IPOBEAEHHON K TUIIOTEHY3€

IpsAMOYTOJIbHOT'O TPCYT'OJIbHUKA, B pCIICHUN IT'COMCTPHUICCKUX 3a/laYd

6.7

Onpenenars napauieTbHOCTh NPSIMBIX C MOMOIIBIO YTIIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekyias. OnpeaensiTs MapayiebHOCTh TPSIMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSTHUM OT TOYEK OJTHOM MPSAMOM 10 TOUEK

JAPYTroH IpsiMon

6.8

PemraTe 3amaun Ha KiIeT4aTOM 6yMare

6.9

HpOBO}II/ITB BBIYMCIICHUS W HaAXOAUTh YUCIOBBIE U 6y1(B€HHBI€
3HAYCHHUA YIJIOB B 'COMCTPHUYCCKHUX 3aJadax C HCIOJIb30BAHUCM

CYMMBI YTJIOB TPCYT'OJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOMCTB YTJIOB,




00pa3oBaHHBIX MpPH NEPECEYCHUH [BYX MapaJUICNbHBIX MPSIMbIX

ceKymeﬁ. PemraTs IMMPAKTUYCCKUEC 3aJa4Y1 Ha HAXO0XACHUEC YIJI0OB

6.10

Bnaners mNoOHATHEM TIE€OMETPUYECKOIO MeCTa TOYEK. YMETh
OIpeAeATh OUCCEKTPUCY YIVIa U CEPEAMHHBIN NMEPHEHAUKYISP K

OTPE3KY KaK rcOMETPHUICCKUE MECTA TOUCK

6.11

@opMyIMpPOBATH ONPEAEIEHUS OKPYXKHOCTH U Kpyra, XOpIbl U
JIMaMeTpa OKPY>KHOCTH, IOJb30BAaThCS MX CBOMCTBAMHU. Y METh

IIPUMEHATH 3TU CBOMCTBA IIPU PELLICHUH 3a/1a4

6.12

Biagers moHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPY>KHOCTH,
yMmeTh Haxoauth €€ neHTp. Ilomp3oBarbess pakTamMu O TOM, 4YTO
OUCCEKTPHUCH] YITIOB TPEYroJbHUKA NEPEeceKaroTcs B OJHOM TOUKe, U
0 TOM, YTO CEPEANHHBIE IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA

IICPCCCKAOTCA B OI[HOI71 TOYKEC

6.13

Brnaners nonsTHeM KacaTelbHOM K OKPYKHOCTH, HOJb30BATHCA
TEOPEMOM O TEPIEHAUKYJIIPHOCTH  KacaTeJbHOW M pajuyca,

HpOBeI[éHHOFO K TOYKEC KaCaHHA

6.14

ITons30BaThCA HpOCTefIHII/IMI/I reOMCTPUYCCKUMHU HCPABCHCTBAMH,

IIOHMMATh UX HpaKTI/IquKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC T'COMCTPUYUCCKHUEC IMOCTPOCHUSA C ITOMOIIBIO

LUAPKYJIS U JINHEHKH

8 KVIACC

Kox
MPOBEPSAEMOro
pe3yabTara

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIEC BHbI I-IGTLIpéxyl"OJ'IIJHI/IKOB, X 3JICMCHTHI,

MOJIL30BAaTHECS X CBOMCTBAMH IIpH pCIICHNH T'€COMCTPUYICCKUX 3a1a4d

6.2

HpI/IMCHSITB CBOMCTBA TOYKHU NnepeceUcHuss MEaAraH TPECYyrojJlbHUKaA

(meHTpa Macc) B pelIeHUH 3a1a4y

6.3

Brnaners moHsTHEM CpenHEH JHMHMM TPEYTOJIBHUKA W TpaleluH,

NPpUMCHATH HX CBOMCTBA npu peHICHUHU TCOMCTPUYCCKUX 3aaady.




[Tonp3oBatbcs Teopemoit dasieca 1 TEOPEMO O MPONOPLIHMOHATILHBIX

OTpE3Kax, IPUMECHATH UX JJIA PCIICHUA IIPAKTHYCCKUX 3a1a4d

6.4

[lpumMeHAT, TpHU3HAKM TOAOOMS TPEYroJIbHUKOB B  PEIICHUU

TCOMCTPHUYCCKHUX 3ada4

6.5

[Tonp3oBatbes Teopemotii [Tuaropa 1iast penenns reoMeTpuIeckKux u
IIpaKTU4ecKnX 3anad. CTpOUTh MaTeMaTHYECKyl0 MOJEIb B
MPAaKTUYCCKHUX 3a/jadax, CAMOCTOATCIIBHO 1CJIaTh qepTénc 1 HAXOJUTb

COOTBETCTBYIOIIUC JJIMHBI

6.6

Biagers NOHATHAMM CHMHYCA, KOCHHYCa M TaHI€HCa OCTPOro yIija
MIPSIMOYTOJIBHOTO TPEyrojbHUKA. [101b30BaTbCA 3TUMHU ITOHATUAMU

AJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

6.7

Boruncnsate (pa3nuyHbIME crioco0aMu) IUIOMIA[b TPEYroJIbHUKA U
IUTOIIA MHOTOYTOJIBHBIX (UTyp (IONB3YSCh, TN HEOOXOIMMO,
KaNbKyJISTOpOM). [I[puMeHsTh OTyYeHHbIE YMEHHS B IPAKTUYECKUX

3agadax

6.8

Brnagerb MOHATMSAMUM  BIHMCAHHOTO M LEHTPAJbHOIO  yrja,
HCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX yIJaX, yIriaXx MEXIy XOopAaMH
(cekyImMMu) M yrie MeXAy KacaTelbHOM M XOpAoil MpH pelieHun

TCOMECTPHUYCCKHUX 3aJla4d

6.9

Brnanere moHATHEM ONMCAHHOTO IIE?T]E:II)éXerJ'I]':;HI/II(a, MMPUMCHSATDH

CBOMCTBA OIMMHMCAHHOTO I-IeTI:IpéX}’l"OJ'H:HI/IKa IIpU pCIICHUHU 3a0a4

6.10

HpI/IMCHSITI) IMMOJIYUYCHHBIC 3HaHWA Ha IPAKTUKE — CTPOHUTH
MATEMAaTHYCCKUE MOJACIN JId 3aJad peanLHoﬁ KN3HU U IIPOBOAUTH
COOTBCTCTBYIOINHUEC BbIUYUCICHUSA C MNPUMCHCHUCM l'IOI[O6I/I$I n

TPUTOHOMETPHH (I10JIb3YACH, II€ HEOOXOAUMO, KAJIbKYJISATOPOM)

9 KUIIACC

Kon
NpoBePsAEMOTo
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHuUsA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMU OCTPHIX YIIIOB, HAXOIUTH C UX

NOMOIIBIO PA3JIMYHBIC J3JICMCHTHI MPAMOYT'OJIBHOI'O TPCYTOJIbHUKA




(«pemieHre  TIPAMOYTOJNBHBIX — TPEYTOJBHUKOBY»). Haxomuth (c
MOMOIIBIO  KAJIBKYJISATOPA) JUIMHBI W YIJIBL UL HETaOJIMYHBIX

3HAYECHUHN

6.2

[Tonp3oBatbes bopmynamu NPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM I HAXOXKJIEHUSI COOTHOLICHUMN

MCKAY TPUT'OHOMETPHUICCKUMHU BEJIMYMHAMU

6.3

Hcnonb30BaTh T€OpeMbl CHHYCOB M KOCHHYCOB JUIS HAaXOXJICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOB) ),

MNPUMCHATH UX IMPU PCIICHHUU I'COMETPUUCCKHUX 3a1a4

6.4

Bragerp MOHATHSAMU MPeOOpa3OBaHUS MOJOOUS, COOTBETCTBECHHBIX
AJIEMEHTOB MOAO0HBIX (uryp. [Toap30BaThCSI CBONCTBAMH MOA00HS
MIPOU3BOJILHBIX (PUTYpP, YMETh BBIYUCIAT JUIMHBI U HAXOUTh YIIIbI Y
noto0HBIX ¢Guryp. [IpuMeHsITh CBOWCTBA MOJO0MS B MPAKTHYECKHX
3aa4ax. YMETh MPHUBOJIUTH MPUMEPHI TOMOOHBIX (GUTYD B

OKpY’KaroIllleM MUpE

6.5

[Monb30BaThcsi TEOpEeMaMu O MPOM3BEICHHU OTPE3KOB XOpI, O

MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeabHOU

6.6

ITonp30BaTbCcs BEKTOpaMH, IIOHMMAaTb HMX TEOMETPUYECKUUA U
¢u3n4YecKuit CMBICH, MPUMEHATh UX B PELICHUH I'€OMETPHUUECKUX U
¢u3nueckux 3aaa4. [[puMeHsATh CKalIsipHOE NMPOU3BEAEHHE BEKTOPOB

JJI HaXOXKACHHUA JJIMH U YTIJTIOB

6.7

ITons30BaThCA MCTOJOM KOOPpAWHAT HA IJIOCKOCTH, IPUMCHATH €0 B

PEIICHUU TCOMETPUUCCKUX U ITPAKTHUICCKUX 3aaa4

6.8

Biamerp NOHATHSAMM NPaBHUIBHOIO MHOTOYIOJIBHHMKA, JUJIMHBI
OKPY’KHOCTH, JUIMHBI JYyTM OKPY>KHOCTH M paJuaHHON MEpBI yrIia,
YMETb BBIUUCIATH IUIOLIAAL Kpyra M ero vacreud. IIpumeHATsH

IMOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3a/jadax

6.9

HaxomuTe ocM WM LEHTpPHl CUMMETPUM (QUTYp, MPUMEHATh

JABHKCHUSA IIJIOCKOCTH B HpOCTCfIIlIPIX ClIydasx

6.10

[IpumeHsaTr NONy4YEHHBIE 3HAHWSA HA MPAKTHUKE — CTPOUTH
MaTeMaTHUYECKUE MOJEIH JUIA 3a7a4 PeaJbHOW KU3HU U IIPOBOAUTH

COOTBCTCTBYIOIIIUC  BBIYUCIICHUA C TIPUMCHCHUCM HO,Z[O6I/ISI n




TPUTOHOMETPHUECKUX (YHKIUH (TIOJB3YSICH,

KaJIbKYJISITOPOM)

rie HeoOXOoauMo,




IMPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEePKAHUS
6 ['eomerpus
HayganbHble nonstus reomerpun. Touka, psimasi, OTpe30K, Jiyd. Yron. Buasl
6.1 yrioB. BeprukaneHble U cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOroyrojpHuK. [TapamiensHoCTh U IEPIIEHAUKYIIPHOCTD IPSIMBIX
62 Cummerpuunbie  (urypsl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETPUHU.
' ITprMepsl CUMMETPUHN B OKPY’KAOILIEM MUPE
63 OcHOBHBIE ITOCTPOCHMSI C MIOMOIUBIO LIUPKYJIA U JIMHEHKH. TpeyroiabHHUK.
. BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOepeHHbII ¥ paBHOCTOPOHHUN  TpeyrosibHuUkd. HepaBeHcTBO
' TPEYTOJIbHUKA
65 CBoiicTBa M TMpHU3HAKKM paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3Haku
' paBeHCTBA TPEYTOJILHUKOB
66 CpoiicTBA M TpU3HAKM HapauieNbHbIX  npsmbix. Cymma  yriioB
' TpeyrojbHuKa. BHelIHNE yTiIbl TpEYroIbHUKA
[TpsimoyronbHbI  TpeyroiabHUK. (CBONHCTBO MENHMAHbI MPSAMOYTOJIBHOTO
67 TPEYrojbHUKa, MpPOBEAEHHON K runoreHys3e. llpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [IpSAMOYTrOIbHBIN TPEYTONBHUK C YTIIOM B
30°
HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopeMa o OojplleM yrie W Oosbliel CTOpOHE
TpeyrojbHuKa. [leprneHaAuKynsp U HaKJIOHHAS
6.9 I'eomerpuueckoe MecTo TOYeK. buccekTpuca yria W CcepeIuHHBIN
' NEPIEHUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OKpyXHOCTb M KpYyr, XOpAa M JIHaMeTp, UX CBOWCTBa. B3aumuoe
6.10 pacrojoXeHUue OKpYXHOcTH M mpsimMol. KacartenmpHas M cekymas K
OKPY>KHOCTHU
611 OKpy’KHOCTb, BIIUCAHHAs B yroj. BrucaHHas M onucaHHas OKpPYKHOCTH
' TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPAKAHUS

6 I'eometpust

6.1 UYeteipéxyronbHuku. [TapannenorpamMm, ero npu3Haky U CBOMCTBA

6.2 [IpsiMoyTonbHUK, pOMO, KBaApAaT, UX MIPU3HAKU M CBOMCTBA

63 Tpaneuus, paBHOOOKas Tpameuus, €€ CBOIICTBAa U  IPU3HAKH.
' [IpssMoyronbHas Tpanenus

64 Meron yasoenus meauansl. Llentpanbnas cummerpus. Teopema Daineca u
' TeopeMa O MPOIMOPLUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUY TPEYroJibHUKA U Tpaneuuu. LleHTp Macc TpeyroinbHUKa

6.6 [Tomobue TpeyronbHUKOB, Kod(hduiment mnomodus. IlpusHaku momoOus
' TpeyrojabHUKOB. [[puMeHenune mogoous mpu peeHn NpakTUYECKUX 3a1a4

67 @opmynbel AN IUIOHIAM TPEYroibHHUKA, MMapaijenorpamMmma, pomba u
' Tpamnenuu

68 CpoiictBa miomaneil reomerpuyeckux ¢uryp. OTHoIIeHHE IUIoLIaen
' MOo100HBIX QUTyYp

69 Brruucnenue miomanei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue Tteopems! Iludaropa mnpu pereHun
. MIPaKTUYECKUX 3a7a4

CuHyC, KOCUHYC, TAHT'€HC OCTPOTO YIJIa MPSMOYTOJBbHOTO TPEyTOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKAECTBO. TpUTOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 BnucanHble U LIEHTpalbHbBIE YIJIbI, YTOJ MEXAY KacaTeJbHOH M XOpoil.
. VYTribl MEXAY XOp/IaMU U CEKYIIUMU

6.13 BrnincanHble 1 ONMCaHHBIE YETHIPEXYTOJIbHUKH

6.14 B3aumHoe pacnonoxkeHue IBYX OKpyXHOCTed. KacaHue OKpyKHOCTEW.
' OO6mue kacaTenbHbIe K ABYM OKPY>KHOCTSAM

9 KJIACC




Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Taurexc yriioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOecTBO. DOPMYJIbI IPUBEACHUS
Pemenue TpeyroinbHUKOB. Teopema KOCUHYCOB U TeopeMa CUHYCOB. Pemienne
6.2 MPAKTUYECKHUX 3a]a4 C MCIIOJIb30BAHHEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanue mogoous. [Tomodre COOTBETCTBEHHBIX DIIEMEHTOB
64 Teopema o mpou3BeACHUN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
' CEeKYIIIUX, TeOpeMa O KBaJpare KacareIbHON
Bekrop, anmHa  (MOIyNib)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPBHI,
65 MIPOTUBOMOJOKHO HAMPAaBICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEPALIMH HAJl BEKTOpaMH. Pa3noxeHne BeKTopa 1o IByM
HEKOJUTMHEAPHBIM BEKTOpam
66 Koopaunats! BekTopa. CKansipHOE MpOU3BEICHNE BEKTOPOB, TPUMEHEHHE TS
' HAXO0XJACHUS JJIMH U YIJIOB
JlexkapToBbI KOOPIAMHATHI Ha MJIOCKOCTU. Y paBHEHUS MPSIMOIN U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECEUEHUE OKPYIKHOCTEHN U NPSIMBbIX. METO KOOPAUHAT U €r0
MIpUMEHEHHE
6.8 [IpaBuiibHBIE MHOTOYTOJILHUKU
69 JnuHa okpyxkHOCTH. ['pagycHas u paauaHHas Mepa yriia, BEIYUCICHUE JUTHH
' YT OKPYKHOCTEH
6.10 [Tnomane kpyra, CEeKTOpa, CerMeHTa

6.11

I[BI/I)KGHI/IH IJIOCKOCTU W BHYTPCHHUC CHUMMCTPUU (I)I/Il"yp (BHCMGHTapHBIC

npencrasnenus). [lapannensusiit nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoOBePsAEMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBaHMS K IPEeAMETHBIM pe3yJibTaTam
O0CBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MPOrPaMMBbI OCHOBHOT0
o01ero oopazoBanus Ha ocHoBe ®PI'OC

YMeHue ornepupoBaTh MOHATUSMU: MHOXXECTBO, MOJMHOXECTBO,
olepanyy HajJ MHOKECTBAMHU; YMEHHUE OIEpUPOBATH IOHATUSMHU:
rpad, cBs3HBIN Tpad, NEepeBO, UK, MPUMEHITh UX MPHU PELICHUH
3aJad; yMEHHE UCMOJb30BaTh TpadUuecKkoe TpeACTaBICHUE
MHOKECTB JJIsS OMMCAaHUsl PEaJbHBIX MPOIIECCOB M SBIICHUH, MPHU

peLIeHnH 3a1a4 U3 APYTruX yueOHbIX IIPEIMETOB

YMeHue onepupoBaTh NOHATHAMU: ONPEIEICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUs, IIPUBOANTH IPUMEPBI U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULAHUSA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUIMU: HATYPAJIbHOE YKCIIO, IPOCTOE U
COCTAaBHOE YHUCIJO, JEJIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 11€JI0€ YUCIIO, MOAYJb YHCIa, OOBIKHOBEHHAsI Ipo0Ob U
JecsITUUHask 1po0b, CTAaHIAPTHBIM BUJ YUCIIA, PAIMOHATLHOE YHCIIO,
HppalMOHATILHOE YHCII0, apu(MeTHYecKuil KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C YHCIAaMH, CpPaBHUBATh U
YIOPSIIOYMBATh YHCTA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOM
NPsIMOM, OKPYIJISITh YMCJa; YMEHHE JIeJaTh NPUKUAKY M OLEHKY

pe3yJibTaTa BEIYACICHUN

YMeHue onepupoBaTh MOHITUSIMH: CTETIEHb C LIEIBIM MMOKa3aTeseM,
apu(pMeTHYECKUI KBaAPaTHbIN KOPeHb, MHOTOWIEH, airedpanyecKkas
Ipo0Ob, TOXJECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHU
OoJbllle €IMHMIIBI; YMEHHME BBINOJHATH pacu€Tel Mo (opmynam,
peo0pa3oBaHus LEJIbIX, IPOOHO-PAIMOHAIBHBIX BBIPAXKEHUN WU
BBIPAKEHUI C KOPHAMHU, PA3JI0KEHHE MHOTOWIEHAa HA MHOKUTEIH, B
TOM 4HCI€ C HUCIHOJb30BaHUEM (OPMYJT pa3HOCTH KBaJpaToB M

KBaJpaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTth MOHATHAMH: YUCIOBOE PABEHCTBO, YPABHCHHE
C OJHOM IIEpPEMEHHOW, YHCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHBIE U KBAJAPAaTHBIC YPaBHEHNU,
IpOOHO-pallMOHAJIbHBIE YPABHEHUS C OJJHON NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-palMOHANbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIICHUH 33/1a4 U3 IPYTUX [IPEIMETOB
U TPAaKTUYECKUX 3a]a4; YMEHHME HCIOIb30BaTh KOOPIMHATHYIO
IPSIMYI0 U KOOPAMHATHYIO TUIOCKOCTH JUIsi M300paKeHUsI peIeHHH

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHnue onepupoBath NOHATUAMU: QyHKLUSA, rpaduk GyHKIUU, HYITH
¢byHKIMH, MIPOMEXKYTKHU 3HAaKOIIOCTOSHCTBA, HPOMEXKYTKHU
BO3pacTaHusi, yObIBaHMs, HAWOOJIbIIEE W HAMMEHBIICE 3HAYCHUS
GbyHKIMNY; yMEHUE OIIEpUpPOBAThH MIOHATUSAMU: npsiMast
MPONOPIMOHAILHOCTb, JTMHEHHAs (DYHKIIHS, KBajpaTHUHas QyHKIHS,
oOpaTHasi MPOMOPIMOHAIBHOCT, Tapadoia, runepOoia; yMEHHE
ctpouth rpaduku  QYHKIMH, HCHOJB30BaTh rpadukm s
OTIpe/ICTICHUS] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JIJISI PEIICHUS
3a/1a4 U3 IPYTUuX y4eOHBIX MPEAMETOB U pealbHON )KU3HU; YMEHUE

BBIpaXKaTh (POpPMyJIaMH 3aBUCUMOCTH MEKy BEIUYMHAMU

YMeHue  onepupoBaTb  INOHATHAMH: IIOCJIE0BATENBHOCTD,
apupmeTHyeckass U TeOMETpUYecKas MpPOrpeccuu;  yMeEHHe
HCII0JIb30BaTh CBOMCTBA IMOCIEA0BATEIbHOCTEH, (POPMYJIIBI CYMMBI U
o0I11ero 4jeHa Npu PeUIeHrH 337ad, B TOM YHCIe 3a/1a4 U3 JPYyTUx

YYEOHBIX MPEMETOB U PEATHHOM KU3HU

YMeHnue pemars 3aa4n pa3HbIX TUIOB (B TOM YHCJIE HA MPOLEHTHI,
JOJM U 4YacTH, JBH)KEHUE, paboTy, IIEHYy TOBAapOB U CTOUMOCTH
MOKYTIOK U YCIIYT, HAJIOTH, 3aJ1a4i U3 00JIACTH yTIpaBJICHUS TUYHBIMU
U CceMeWHbIMH (PUHAHCAMH); YMEHHE COCTABIIATH BbIPAXKECHMUS,
YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayM,
HCCIIEIOBATh OJyUYE€HHOE pElIeHNE U OLIEHUBATh MTPaBA0N0100HOCTh

MOJIYUCHHBIX PC3YyJIbTATOB

YMeHnue onepupoBath NOHATUSAMU: QUTypa, TOUKA, OTPE3O0K, psMas,
Iyd, JIOMaHas, yTolIL, MHOTOYTOJIBHUK, TPEYTOJbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




MPSIMOYTOJIbHBIA TPEYTOJIbHUK, MeanaHa, OUCCEKTpHCa U BBICOTA
TPEYroJbHUKA,  YETHIPEXYTOJIbHUK,  MNapajuleiorpaMM,  pomo,
NpSIMOYTOJIbHUK,  KBajpaT, Tpamenus;  OKPYXHOCTb,  KpYT,
KacareibHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (UTYpaMU;
YMEHME pellaTh 3aJa4d, B TOM YUCIIE U3 IIOBCEIHEBHOM >KHU3HM, Ha
HaX0X/ICHUE T€OMETPUUYECKUX BEIMYMH C IPUMEHEHHEM U3YUYEHHBIX

CBOWCTB (puryp u paxkToB

10

YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (DUTYp, PABEHCTBO
TPEYTroJbHUKOB; MapajlIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJd MEXAYy NpSMbIMH, TEPICHAUKYJIAP, HAKJIOHHAs, TMPOCKIINS,
nogobue  Quryp, TOAOOHBIE  TPEYTrONbHUKH,  CHMMETpPUS
OTHOCHUTEJIbHO TOYKU U MPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0O U mopobue  ¢uryp,  mapamieabHOCTh U

MEPIEHIUKYIPHOCTD IIPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PAacCTOSHHUE, YTOJ
(BemMuMHA yIiia, CHHYC U KOCHHYC yIjla TpeyrojbHMKa), IUIOIIAb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE NpPUMEHATh (OPMYJbl IepuMeTpa M IUIOLaIu
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAIU Kpyra, o0bema
MIPSAMOYTOJIBHOIO IapajuleIeUIle|a; YMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJbHHUKA,
teopemy Iludaropa, TpUroHOMETpPUUECKHE COOTHOIIEHUS IS

BBIYHMCJICHUA OJINH, paCCTOHHHﬁ, 183 () 1160 (S

12

YMenue wu3o0pakaTh IUIOCKME QUIYpbl U UX KOMOHMHAIMH,
MIPOCTPAHCTBEHHBIE (UTYpPBl OT PYKH, C TOMOULIbIO YEpPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMmenue OIICpHUPOBATH TMOHATHAMH: MPAMOYrOoJIbHaAd CHUCTCMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MIPOU3BCACHUC BCKTOpPAa Ha YHCIO, CKaJIApHOC IIPOU3BCIACHUC
BCKTOPOB; YMCHUC MHCIIOJIB30BATh BCKTOPLI W KOOPAHWHATHI JJIA
OpEACTABICHUA OJaHHBIX U PCIICHHUA 3a4a4, B TOM YHCJIC U3 APYTUX

y‘-IC6HBIX npeaIMETOB U peanLHoﬁ KHU3HHU

14

YMmeHue OIICPUPOBATH TTOHATUAMMU: CTOJIOMKOBBIE H KpPYT'OBBIC

auarpamMMmbl,  TaONMIBL, CcpeaHee  apudMeTHYecKoe, MeauaHa,




HauOoJIbIlIee ¥ HAaWMEHbIIIEe 3HAYCHHS, pa3Max YUCIOBOTO HaboOpa;
yYMEHHE W3BJICKaTh, HMHTEPIPETUPOBATH M  IMPEOOpPa30OBBIBATH
nH(OpMAIIHNIO, TPEICTABICHHYI0 B TaONWIaX W Ha JUarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAbHBIX MPOIECCOB H
HBHCHHﬁ; YMCHHUC pacClio3HAaBaThb U3MCHYUBBIC BCIUYNHBI B

OKpYKarolleM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM OMBIT (CIIydaiHbIN
OKCIIEPUMEHT), D3JEMEHTApHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4ailHOrO OIbITa, CIy4ailHOE COOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHHME HAXOJIUTh BEPOSTHOCTH CIIy4alHBIX COOBITHI B ONbITax ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH; YMEHHUE peIIaTh
3aJa4d METOZOM OpPraHMW30BAaHHOTO Mepedopa W C MCIOIH30BAHUEM
IIpaBWJIa YMHO)KCHHUS; YMEHHE OLIEHUBAThb BEPOSITHOCTU PEAJIbHBIX
COOBITUH U SIBJICHUM, IOHUMATh POJIb MIPAKTUUECKU JOCTOBEPHBIX U
MQJIOBEPOSITHBIX COOBITUH B OKpYXaloleM MHpEe U B JKU3HHU;
3HAKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €0 POJIBIO B MACCOBBIX SIBJICHHUAX

16

YMeHue BbIOMpaTh MOAXOASIINNA HM3YYEHHBIH METOJ Ui peIICHUS
3a/1a4, IPUBOJUTH NIPUMEPBI MATEMATHUECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MAaTEMAaTUKU
B HCKYCCTBE, OIMCBIBATH OTJACIIBHBIC BBIIAIOIIMECS PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHA MATEMAaTUKU KaK HAayKH, IPUBOJIUTH
IIpUMEpPbl  MATEMATHYECKUX OTKPBITUH W KX aBTOPOB B

OTE€UYECTBEHHOU U BCEMUPHOM UCTOPUU




INEPEYEHDB 3JIEMEHTOB COAEPXKXAHUS, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

1 Yucna ¥ BEIYMCIICHUS

1.1 HarypanbHsle u nensie uncina. [IpusHaky 1e1MMOCTH LEIbIX YACET

s OOBIKHOBEHHBIE M JCCSATHYHBIC  JpOOM,  MPOIEHTH, OECKOHCYHBIC
' MEPUOTNIECCKHE podu

13 PanmoHanpHble uYnciaa.  ApupMETHUECKHE ONEpalud ¢ pPaldOHAIBHBIMHU
' YUCIAMH

14 JetictButenbHble Yucia. ApudMETHUYECKHE ONEpPAlUH C JECHCTBUTECILHBIMHU
' YUCIAMH

s [TpuOnkEHHbIE BBIYUCICHUSA, MpaBUJIa OKPYTICHHS, MPUKHAKA U OICHKa
‘ pe3yJibTaTa BbIYMCICHUI

2 AnreOpanyecKue BEIpaKCHUS

2.1 bykBeHHbIE BEIpaKEHUS (BBIPAYKEHUS C IEPEMEHHBIMH )

55 Crenenb ¢ 1enbiM nokazareneM. CTENeHb € palMOHAJIBHBIM I1OKA3aTeJIeM.
' CBolicTBa CTENICHU

2.3 MHoOro4seHsl

24 Anrebpanueckas ApoOb

55 Apudmernueckuii  KOpeHb  HaTypalbHOM  crtemeHu.  JleHcTBUS €
' apupMeTHUUYECKUMH KOPHSIMHU HATYPaJIbHOM CTETICHU

3 YpaBHEHHUS 1 HEPABEHCTBA

31 Ilenpie u apoOHO-panMoHaIbHBIe ypaBHeHHS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUI

- [lensie m npoOHO-paroHabHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
. HEPABEHCTB

33 Penrenne TeKCTOBBIX 3a71a4

4 YucnoBbIe ITOCIEN0BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIOCOORI 3aJaHUS MTOCIEA0BATEIEHOCTEH




Apudmernueckas u reomerpuueckas mporpeccur. Dopmyna  CIOXKHBIX
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HPOLIEHTOB
5 OyHKIMH
@Oyukius, cnocoObl  3amanus  ¢yHkiuud. ['padux  dynxmum. O6nacts
OTIpeNieNIeHus] U MHOKECTBO 3HadeHui pyHkimu. Hynu ¢pynkmmu. [TpomexyTku
5.1. 3HAKOIOCTOSAHCTBA. [IpoMeXyTKH MOHOTOHHOCTU (PyHKUMH. MakcUMyMbl U
MUHMMYMBbl (QyHKUuu. HanOosnbliee 1 HauMeHbllee 3HaueHUEe (QyHKIMM Ha
IIPOMEKYTKE
6 KoopanuHats! Ha IpsIMOM U INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPAMHATHI HA INIOCKOCTH
7 I'eomerpust
7.1 ['eomerpuueckue GUTYphI U MX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKU
7.4 OKpy>KHOCTb U KpyT
7.5 H3mepeHnne reoOMeTpUYECKUX BEMUUUH
7.6 BekTopsl Ha IUIOCKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposrtHocTh
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 I'padsr







