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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH U3 OCHOBHBIX PAa3/IeNIOB IIKOJbHOW MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00ECTIeUnTh M3YUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWH M B3aUMHOE pPAaCIOJIO)KEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHyI0 JIMHUIO. [leHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o01miero 0opazoBaHus 3aKIIOYACTCS B TOM, YTO OOyYaIOIIUICS YUYUTCS IPOBOJUTH
JIOKa3aTEIbHbBIE PACCYKICHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUSI, TOKAa3bIBATh
UCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyXJieHus «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMyIUpOBaTh OOPATHBIE YTBEPIKIACHUSI.

BTopoii 1enp0 uM3ydeHus TE€OMETPUU SBJSECTCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEIICHUU KaK MaTeMaTUYeCKUX, TaK U TMPAKTUYECKHUX 3ajiad,
BCTpPEYAIONIMXCS B peajgbHOM >ku3HM. OOydaromuiicss JODKEH HayYUThCs
OTIPEJICIUTh TEOMETPUUYECKYI0 (PUTypy, ONMHCaTh CIOBAMU JAHHBIA YEPTEK WU
PUCYHOK, HANTH IUIONMIA/b 36MEJIBLHOTO YUaCTKa, pACCUYUTATh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyemble pa3Mephbl Trapaxka IJjis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIHUTENIbHAS JUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu peleHuy 3amay MPAKTUYECKOTO XapakTepa OOYYaIOIUNUCS YUUTCS CTPOUTH
MaTeMaTUYECKHE MOJIETM PEAIbHBIX JKMU3HEHHBIX CHUTyallud, IPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD aJICKBATHOCTh MOJyYCHHOTO PE3yiIbTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMU YUEOHBIMU
peIMEeTaMHi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHUS TEOMETPUUECKUX DUTYP
U TIOHSTHH, JIEMOHCTPHPOBATH MPUMEHEHUE TOJyYCHHBIX YMEHHUU B (PU3UKE U
TeXHUKE. OTHU CBS3M Haubojee SIpPKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuyeckre CcooTHOIIEHUs», «Meton koopauHaTy u «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eoMeTpus» BKJIIOYACT CICAYIOIIME OCHOBHBIC pPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «J[eKkapToBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopb», «/[BrkeHus miaockocTny, «IIpeodpazoBanus mogo0usi».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBonutcsa 204 daca: B 7 kimacce
— 68 yacoB (2 yaca B HefienI0), B 8 Ki1acce — 68 yacoB (2 yaca B HEJEN0), B 9 Kitacce
— 68 yacoB (2 yaca B HEJENIO).
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COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble nonsTus reomerpun. Touka, npsiMas, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmetrpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHU B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LMPKYJS M JIMHEUKU. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOE/IpeHHBI W  PAaBHOCTOPOHHUM  TpEyrojabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJNIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTrOJabHUK € yIriIoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTprueckoe MeCcTO TO4YeK. buccekTtpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
cllydau TapajuieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyTronbHas Tpanenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt mnomodbus. I[lpuzHaku momoOus
TpEyTroJbHUKOB. [[puMeHeHue nogo0us nNpy perieHuy MPakTUYECKUX 3a1ad.
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CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YyIJla HpPsIMOYTOJBHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BrircanHbie U LIEHTpabHBIE YTIIbl, YTOJI MEXIY KacaTeJIbHON U XOP10il. YTIIbI
MEXIYy XOpJaMU M CEeKylIIMMH. BrucaHHbIE M ONMHCAHHBIE YETHIPEXYTOJIHHHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpyskHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeJbHbIE K IBYM OKPYXKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3oBanue nogodus. Ilonodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLINX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. PasnmokeHwe BEKTOopa 10 JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalpHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYXKHOCTEH M MpsMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKPY>KHOCTH. | pajiycHas U paguaHHas
Mepa yIJia, BBIUMCICHHE JUIMH JIyr OKpyKHOcTeH. Ilnmomane kpyra, cekropa,
CerMEeHTa.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTYp (dJIeMEHTapHbIE
npeacraienus). [lapannensHeiii nepenoc. [loBopor.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHEM K  JOCTMIKCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAIM3aLUU €ro
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HU I YCHEIIHOW MpodecCHOHATbHON
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaTeMAaTHYECKOW KYyJbTYpOH Kak CpelCTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON

ACATCIIBbHOCTH,
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 44 ot 28.10.2025. cnonHutens: LamcetanHosa ©.1. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 5 n3 31. CtpaHnua cosgana: 28.10.2025 07:55 =¥ TATAPCTAH



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOEC  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpPETaTh B COBMECTHOU JEATEIIHbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpULATENbHbIE, €AMHUYHBbIC, YacTHbIE M OOUIHeE,

YCJIOBHBIC,
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e BBISBIATH  MaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M WU
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npejiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

e JleJaTh BBIBOABI C KCHOJB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e paszbupaTh OKA3aTEIbCTBA MATEMATHUYCCKUX YTBEPXKICHUU (TMPSMBIE M OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KA3aTelbCTBA
MaTeMaTH4YecKuXx (PakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cHoco0 pemieHUs y4dyeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoee TMNOAXOASIIMINI ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA:

e HCIOJIb30BAaTh BOMNPOCHI KaK HCCIIEIOBATEIIbCKUA HHCTPYMEHT MO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHOe, (opMHUpOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH MO CAMOCTOSITEJIbHO COCTABJIECHHOMY IUIAHY HECIIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;

e CaMOCTOSITEIBLHO (POPMYJIUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yjbTaTaM
MPOBENEHHOTO HAOJIOCHUSI, UCCIIEJOBAaHUS, OICHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pA3BUTHUE IMPOLECCA, a TAKKE BBIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJISTH HEJAOCTATOYHOCTh W W3OBITOYHOCTH WH(MOpPMAIUKU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

e BBIOWpATHh, AaHAJIU3UPOBATH, CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BbIOMpaTh (opMy TnpencraBieHUs UHGOPMAMM W HWILIIOCTPUPOBATH
peraemMpie 3a7ayd  CXeMaMH, [uarpaMMmamMu, HWHOW Tpapukol U UX
KOMOMHAIIMSIMU;

e OIICHUBATh HAAEKHOCTh WH(POpMAIMU TIO KPUTEPUSIM, MPEAJIOKEHHBIM
y4UTENEeM UIH CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMmyHMKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:

e BOCIPUHUMATH U (POPMYIUPOBATH CYX IACHUS B COOTBETCTBUU C yCIOBUIMH

U 1IETSIMU OOIIEHMUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
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B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

e B XOJle 00CYXJIEHHUS 337aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoO0JIeMbl, perraeMoi 3a7aun, BbICKa3bIBaTh WJICH, HAIEJICHHbIC Ha MOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
auanora, OOHapy»KWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

e TMPEACTABIAThH PE3yJIbTAThl PEUICHUS 3a/1a4u, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

e TIOHMMATH M MCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUAYATbHON
palboTHI IPH PEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIHHOCTH, IJIAHUPOBATH OPraHU3AIIUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e yYacTBOBaTh B TIpPyNmnoBbIX (opmax padoTel (0OCykJIeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMBI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJISATH IJIaH, aJIFOPUTM pELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUaAHTHI pELIEHUH C Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3ysbTara
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELIEHUU 3aa4H,
BHOCHUTb KOPPEKTUBBI B JCSTENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTU ITOCTABICHHOU LU U
YCIIOBUSIM, OOBSICHATH NMPUUYUHBI JOCTHXKEHHS] WA HEIOCTHDKCHHS LEeNH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbBTATBI
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K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TCOMETPUYECKUE (UTYPBI, OIPENeIsaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEKH MO YCIOBUIO 3a1aud. I3MepATh JIMHENHBIEC U YIIIOBBIE BEJIMUUHBI. Pemars
3a7]a4M Ha BBIYMCJICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyrO0 OIICHKY JHHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paszmuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh yepTek U K T€OMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BAThH
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJBHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUUECCKUX 3a]ad.

OnpenensiTe nNapamiebHOCTh IPSIMBIX C TTOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[TpoBOANTE BEIYMCIICHHS U HAXOIUTh YUCIOBBIC 1 OYKBEHHBIC 3HAUCHHS YIJIOB
B F'€OMETPUYECKUX 3a7adyax C MCHOJIb30BAHWEM CYMMbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU JIBYX
MapajuIeIbHBIX NPSMBIX CEKylIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJjla U CepEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BAThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEILICHUY 3a7a4.

BrnageTe MOHATHEM OMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTeabHOUW K OKPYKHOCTH, I10JIb30BATHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.
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[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MIOCTPOCHHS C MIOMOIIBIO [IUPKYJIA U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarOnIMiics TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEpPECEYEHHUs] MEJMAaH TPEYroJibHHKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TMHUY TPEYTOIbHUKA U TPAIIELIMH, IPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOM O MNPONOPLHUOHAIBHBIX OTpPE3KaX, NPUMEHATh MX JJS PELIEHUs
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIEIb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUITUHBI.

Brnagete DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEYrojbHUKA. [10J1b30BaThCSl 3TUMU MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IUIOLIaH
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOJUMO, KAJIbKYJISATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yTIia, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEJIN JUIS 3a/1a4 PEANbHON JKU3HU U MPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue
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PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXXJIECTBOM JIJII HAXOXJICHHUS COOTHOIICHUH MEXIY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHuN TeOMETPUYECKUX 3a/1au.

BnaneTts noHsTHsAMU peoOpa3oBaHusl MOA00HUS, COOTBETCTBEHHBIX 2JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO0OWS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIIbl y NoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa TOA00MSA B TMPAKTUYECKUX 3ajadyax. YMEThb MPHUBOJIUTH TMPUMEPHI
10JI0OHBIX (DUTYpP B OKpY KArOIIEM MHUPE.

[Tonb30BaTECS TEOPpEMAMU O MPOU3BEIECHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh HUX B PEUIEHUU TEOMETPUYECKUX U (PU3MYECKHX 3aJad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPAUHAT HA IIIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnanets NOHATHSMHU NMPAaBUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphlI yria, YMETh BBIYUCIATH ILUIOIIA b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasiX.

[IpuMeHsATh MOJlydeHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

Ne i/t
NPOrpaMMsbl Bcero
[Ipocreiinme reomerprueckue GUrypsl u
1 UX CBOMCTBA. I3MepeHne reomeTpuyeckux 14
BEJIMYMH
2 TpeyronbHUKN 22
3 [TapannenbHble IpsMble, CyMMa yIJIOB 14
TPEyroJIbHUKa
4 Oxpy>kHOCTb U KpyT. I 'eomeTpuueckue 14
IIOCTPOEHHUS
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f415¢e2¢

bubmuorexa [JOK
https://m.edsoo.ru/7f415¢e2¢

bubnuorexa [JOK
https://m.edsoo.ru/7f415¢e2¢

bubmnoreka IIOK
https://m.edsoo.ru/71415¢e2e

bubanoreka LIOK
https://m.edsoo.ru/71415¢e2e
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8 KUIACC

KoandecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM

Ne i/mn Konrpoabnbsie IIpakTHueckue
IpOorpaMmmal Bceero
padoThI padoThI
1 YeTpIpEXyroIIbHUKA 12 1
Teopema dasneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KaxX, MOJ00HBIE 15 1

TPEYTOJIbBHUKH

IInomans. Haxoxnenue miomanei
3 TPEYroJIbHUKOB U MHOTOYTOJIHBIX (QUTYP. 14 1
[Tnomanu nonobHbIX Guryp

Teopema [Iudaropa n Havana

4 10 1
TPUTOHOMETPHUH
Vsl B OKpyKHOCTH. BricanHsie n

5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 )
Kacarenbnble k okpyxHocTH. Kacanue
OKPYHOCTEU

6 [ToBTOpenue, 06o0IIEHNE 3HAHUI 4 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢18

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18
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9 KUIIACC

[TPOI'PAMME

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Tpuronomerpusi. TeopemMbl KOCUHYCOB U 16 bu6muoreka [IOK
CUHYCOB. Pemienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 Bbu6moteka [JOK
COOTHOLLIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
3 Bexropsi 12 bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH 9 bubmorexa LIOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[MHA
5 OKpPY’KHOCTH M TUIONIalb Kpyra 8 Bubnworexa [IOK
Py m 'Hv pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue miomanen
bu6anoreka LIOK
6 e 0CKOC 6
JIBIKEHHS I110CKOCTH https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 06001IEHNE, 7 bu6anoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
Pacnio3naBaTh M3y4eHHbIE T€OMETpUUYECKUE (DUTYPBI, OMPEEISITh UX
B3aMIMHOE PAaCIOJIOXKEHUE, M300pakaTb TeOMETpUYECKUE (UTYPHI,
6.1 BBINIOJIHATh YEPTEXKU MO YCIOBHIO 3a1aud. M3Mmepsrh JIMHEWHbIe U
YIJIOBBIE BETMYUHBI. Perats 3a/1aun Ha BBIYMCIIEHUE JITTMH OTPE3KOB
Y BEJIMYMH YTJIOB
Jenates rpyOyro OLEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B
6.2 peaibHOM JKU3HHU, pa3MepoB NPHUPOAHBIX OO0BEKTOB. Pasznnyarhb
pa3Mepbl ITUX OOBEKTOB MO HOPSAIAKY BEITUUHHBI
6.3 CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM
[Tonb3oBaThcA MpU3HAKaMU paBeHCTBA TPEYTrOJIbHUKOB,
6.4 UCIONb30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX
TPEYTOJILHUKOB MPU PEIICHUHU 3a/1a4
65 [IpoBOIUTH  JIOTMYECKHME  PACCYXKACHHS C  HCIOJIb30BAaHUEM
. r€OMETPUUYECKUX TEOPEM
[Tonb3oBaThcA MpU3HAKaMU paBeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHbBI, TPOBEIEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOIbHUKA, B PEIIEHUH T€OMETPUYECKUX 3aa
Onpenensats napauiebHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOPbIE
6.7 obOpasyer ¢ HUMHU cekyIas. OnpeaensaTh napauieIbHOCTh MPSMBIX C
. MOMOIIIbIO PAaBEHCTBA PACCTOSTHUN OT TOUEK OJIHOM MPSMOM 10 TOYEK
JIPYroil mpsiMont
6.8 Pemate 3amaun Ha kieTyaTon Oymare
6.9 [IpoBOMUTH BBIYMCICHUS ¥ HAXOJWUTh YHCIOBbIE W OyKBEHHBIC
' 3HAQUYEHMs] YIJIOB B T€OMETPUYECKHX 3aJadyax C HCHOJIb30BAaHUEM
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CYMMBI YIJIOB TPCYTrOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOICTB YTJI0B,
O6pa3OBaHHBIX Inpru MHNEPECCUCHUMU OBYX IIapaJlJICIbHBIX IIPAMBIX

CeKyllel. Pemare npakTuyecKkue 3a1a4i Ha HaX0KICHUE YTIIOB

Bragers TmOHSATHEM TE€OMETPUYECKOTO MECTa TO4YeK. YMETh
6.10 OTpeNesATh OMCCEKTPUCY yIia W CEPEAMHHBIA IMEPHEeHIUKYISP K

OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

dopMynHpoBaTh OMpPENETCHUsS OKPYKHOCTH U Kpyra, XOpAbl H
6.11 JIMaMeTpa OKPY>KHOCTH, IIOJb30BaTbCS MX CBOWCTBAaMU. Y METh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUN 3a/1a4

Brnanets MOHATHEM ONMMCAHHON OKOJIO TPEYTOJIbHHUKA OKPY>KHOCTH,
yMeThb HaxoauTh e€ ueHTp. [lomp3oBaTbesi akTaMu O TOM, 4YTO
6.12 OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCA B OAHON TOUKE, U
0 TOM, YTO CepeIMHHbIC NEPIICHANKYIISPBI K CTOPOHAM TPEYTOJIbHHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

Bnanerh mMOHSITHEM KacaTeNbHOW K OKPYKHOCTH, IIOJIb30BaThCS
6.13 TEOPEeMO O TMEPIEeHIUKYJIIPHOCTH KacaTeIbHOW U  paauyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

ITonb30BaThCs HpOCTGﬁHIHMH TCOMCTPUUCCKUMU HCPABCHCTBAMMU,

6.14 MMOHUMATh UX MPAKTUYECKUNA CMBICIT
615 [IpoBOOUTH OCHOBHBIE T€OMETPHUYECKHUE ITOCTPOEHUS C MOMOILBIO
' LHUPKYJIS U JIMHEUKU
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI
NPOBEPAEMOro .
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
61 Pacno3HaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
. MI0JIb30BaThCS UX CBOMCTBAMM IIPU PELIEHUN IT€OMETPUUYECKUX 3a]1a4
6.2 [IpuMeHATh CBOICTBA TOUKH MEPECEUECHHs] MEAUaH TPEYroJIbHUKA
' (eHTpa Macc) B peIICHUH 3a1a9
63 Brnaners moHsiTHEM CpeAHEN JIMHUM TPEYyTroJdbHUKA U Tpaleluu,
' MPUMEHSATh WX CBOMCTBAa MpPU PEHICHUM T€OMETPUYECKHX 3ajad.
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ITonb3oBatbes Teopemoit daieca U TEOPEMOU O NMPONOPLIUOHAIBHBIX

OTpE3KaxX, MPUMEHATH UX IJIA PCIICHUA IIPAKTHYCCKUX 3a1a4

6.4 [IpumeHsTh NpU3HAKKM TOA00MS TPEYroJbHUKOB B  PELICHUU
FeOMETPUUYECKHX 3a/1a4

[Tonw3oBatbest Teopemoit [Tudaropa muis pemeHus: reoMeTpUIecKuX 1
. IPAKTUYECKUX 3anad. CTpOUTb MaTEMaTHYECKyl0 MOJENIb B
MPAKTUYCCKUX 3ada4aXx, CAMOCTOATCIIbHO ACJIaTh qepTénc U HaXOOUThb

COOTBETCTBYIOIINE NJINHBI

Brageres NoHATHSMHM CHUHYCa, KOCMHYyCa M TaHI€HCa OCTPOro yria
6.6 MPSMOYTOJIBHOTO TpeyroyibHuKa. [10ap30BaThbCsl STUMH NOHATHSIMU

A PCHICHHUA IIPAKTUYCCKUX 3a1a4

Boruncnsate (pa3au4HBIME CIIOCOOAMU) IJIOWAAb TPEYTOJbHUKA WU

6.7 IUIOIIAAX MHOTOYTOJIBHBIX (uryp (momiw3ysich, Tae HEO0OXOAMMO,

KaJIbKYJISATOpOM). IIpMeHsTh nodyyeHHbIE YMEHHS B IPAKTUYECKUX

3aJadax

Bnagets IIOHATHUAMUA BIIMCAHHOI'O u HCHTPAJIBbHOI'O yria,

63 MCII0JIH30BaTh TEOPEMbBI O BIMCAHHBIX YTIJIaX, YIiiaX MEXy XopAamMu
(cekyumm) U yrie MexAy KacaTeJbHON M XOpAOW IpU pelIeHUun

reOMCTPHUYCCKUX 3a1a4

6.9 BJIaI[CTI) INOHATHEM OIIMCAHHOT'O LIeTI)IpéX}II“OJII)HI/IKa, IMPUMCHATH
CBOICTBA OIIMCAHHOT'O LICTI:IpéXYl"O.]'IBHI/IKa ITpU pCUICHUU 3aaa4

HpI/IMeHHTL IMNOJIYYCHHBIC 3HAHHWA Ha IIPAKTHUKE — CTPOUTH

6.10 MAaTEMAaTHYCCKUEC MOJACIIHN JJId 3a1a4 pe&HBHOfI JKU3HH U MPOBOANTH
COOTBCTCTBYIOIIIMEC BBIYUCICHUA C TIPUMCHCHUCM HO,Z[O6I/I$I )51

TPUTOHOMETPHH (IIOJIB3YSACH, IJI€ HEOOX0AUMO, KAJIbKYJIITOPOM)

9 KVIACC

Kon

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpoBEPSIEMOro

0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarta

6 I'eomeTpus

3HaTh TPUrOHOMETpUUYECKHE QYHKIIUN OCTPBIX YIJI0B, HAXOAUTH C UX
6.1
MTOMOIIBIO PA3JIMYHBIE AJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIBHUKA
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(«pemieHue TPAMOYTOJIBHBIX TPEYrojabHUKOBY»). Haxomuts (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI W YIVIBI JJI  HETaOJIMYHBIX

3Ha4YCHUH

ITons30BaThCA (bOpMy.]'IaMI/I IIPUBCACHUA u OCHOBHBIM
6.2 TPUTOHOMETPHUYCCKUM TOXACCTBOM JIsI HAXOXIACHUSA COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISi HAXOXKJIEHUS
6.3 Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEUICHHE TPEYTrOJIbHUKOBY ),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1avd

Bnagers mousTUsSMU mpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX

2JIEMEHTOB MOA00HBIX (uryp. [Tonb3oBaTbesi CBOMCTBAME TTO100US

64 MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIIATE JUIMHBI H HAXOIUTH YTJIBI Y
' nono6HbIX ¢Guryp. [IpuMeHsaTs CBONCTBA MOI00US B MPAKTUYECKUX
3aJayax. YMeTb MPUBOAUTHL MPUMEPHl MOJOOHBIX (GuUryp B

OKpYXaroleM MUpe

ITonb3oBaThCs TCOpEMaMHu O IIPOU3BCACHHU OTPC3KOB XOpHA, O
6.5
MMPOU3BCACHUUN OTPC3KOB CCKYIINX, O KBAApaTe KacaTeJIbHOM

Ilonp30BaTbCcsi BEKTOpamu, IIOHUMaTb HUX TEOMETPUUYECKUN U

bu3nYecKuil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
6.6

busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YTJIOB

ITonb30BaTbCst METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATD €T0 B
6.7

PECIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a1a4d

Biagers MNOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYTW OKPY>KHOCTH M pPaJUaHHOM MEpBI yTia,
6.8

YMETh BBIUMCIATH IUIOMIAAL Kpyra M ero 4vacre. IIpumensrs

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

Haxoauth ocu WM LEHTPHl CUMMETpUHM (Uryp, TPUMEHSTH
6.9
JBUKECHHUS INIOCKOCTU B IIPOCTEUIINX CIIydasix

[IpuMeHATh TMONMyYEHHBIE 3HAHUS HAa TMPAKTHKE — CTPOUTH
6.10 MaTeMaTUYeCKUue MOJIETU IS 3a7a4 PEeaIbHOM JKU3HU U TTPOBOJIUTH

COOTBCTCTBYIOIIIMEC BBIYUCICHUA C TIPHUMCHCHUCM HO,[[O6I/I$I n
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TPUTOHOMETPUUYECKUX (QYHKUUH (HOJB3ysiCh, TA€ HEOOXOIUMO,

KaJIbKYJIATOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
6 ['eomeTpus
HauanbHubie nonsTus reomerpun. Todka, npsiMast, OTpE30K, JIyd. YTouI. Buasl
6.1 yriioB. BepTukanbHble U CMEXHbIE yribl. buccektpuca yrna. Jlomanas,
MHOTOyrojbpHUK. [[apauiebHOCTE U NEPIEHANKYIIAPHOCTD IIPSIMBIX
62 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHH.
. [IpuMepsl CHMMETpPUHU B OKpYKarOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBI LUPKYJIS W JUHEHKU. TpeyrosbHUK.
. Bricora, meaunana, OuccekTpuca, X CBOHCTBA
6.4 PaBHOOenpeHHBIII ¥ PaBHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa W TMpHU3HAKU PABHOOEOPEHHOTrO TpeyroibHuKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBA M TMpU3HAKKM NapajuleNbHbIX MnpsAMblX. CyMmma  yIjioB
' TpPEYroJibHUKA. BHEIIHNE yIIIbI TpEyTroJbHUKA
[TpstmoyronbHbIA  TpeyroiabHUK. CBOWCTBO MeAHWaHbl NPSIMOYTOJILHOTO
6.7 TPEYroJIbHUKA, MPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
' IIPSAIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsIMOYTrOJIBHBIN TPEYTOJIIBHUK C YIIIOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHM, TeopemMa O OoJblieM yrie ©u OOJbIIeH CTOpOHE
TpeyrojabHuKa. lleprienauKyIIsip 1 HaKJIOHHAsS
6.0 I'eomeTpuyeckoe MecTO TO4YEK. buccekTpuca yriia W CEpeIUHHBIN
' NEPHEHAUKYIISP K OTPE3KY KaK FE€OMETPUUYECKHE MECTA TOUYEK
OKpyXHOCTb W KpyIr, XOpJa W JAuamMeTp, HUX CBOMCTBAa. B3ammHoe
6.10 pacrojoXeHUe OKpYKHOCTH U mnpsMoi. KacarenbHas u cekymas K
OKPYKHOCTHU
611 Oxpy’XKHOCTb, BIHMCAHHAs B yroj. BrnucaHHas M onucaHHas OKpPY>KHOCTH
' TPEYrOJIbHUKA
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8 KVIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

6 I'eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyronpHUK, poMO, KBaJpaT, X MPU3HAKUA U CBOHCTBA

63 Tpaneuus, paBHOOOKas Tpamemus, €€ CBOMCTBA W  INPHU3HAKH.
' [IpsiMoyronbHas Tpanenus

64 Merton yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOIOPLUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.6 [Tomobue TpeyronpHUKOB, Kod(dumment mnomodus. Ilpu3Haku mogoOus
' TpeyroabHUKOB. [IpuMeHenne nogo0us mpu pereHn NPakTUYeCKuX 3a/1a4

6.7 @opmynbel U1 TUIOMIAAU TPEYroibHHKA, Mapaijenorpamma, pombda
' Tpanenuu

6.8 CpoiicTBa miomaneii reomerpuueckux ¢uryp. OTHOIIEHUE IUIOMIACH
' noT00HBIX puUryp

6.9 Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TAaHT'€HC OCTPOrO YIJIa MPSIMOYTOJBHOIO TPEYTOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHUE
¢ynkuu yrios B 30°, 45° u 60°

612 BrnucanHble M LIEHTpalIbHBIE YIJIBI, YIOJ MEXIY KacaTeJbHOW M XOpAOH.
' VYTIibl MeXAYy XOpJaMu U CEKYLIUMU

6.13 Brnucannbie u onmcaHHbIE YETHIPEXYTOIBHUKHI

6.14 B3anmHoe pacnonoxkeHue AByX OKpykHocTed. KacaHue oxpy>XKHOCTEH.
' OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KJIACC
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Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eometpus
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1€CTBO. DOPMYJIbI IPUBEICHUS
Pemenue tpeyroiasuukoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
6.2 MPAaKTUYECKUX 337a4 C MCIIOJIb30BAHUEM TEOPEMBbI KOCHHYCOB U TE€OPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nomodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o mpou3BeI€HUN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEICHUN OTPE3KOB
' CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bekrop, ammHa @ (MOIyNb)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
65 MPOTUBOIOJIOKHO HANPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpaAllUU Ha/l BEKTOpamu. Pa3zioxeHnne BeKTopa 1o IByM
HEKOJUIMHEApHbIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe IPOU3BEACHUE BEKTOPOB, IPUMEHEHUE JJIs
' HaXO0JICHUS JIJTUH U YTJIOB
JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS NPSAMOU U OKPYKHOCTH B
6.7 KOOpJAMHATAX, IEPECEUECHUE OKPYKHOCTEN U MPAMBIX. MeTo KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnHa OKpy»XHOCTH. ['pajycHas u paguaHHas Mepa yriia, BEIYUCICHHUE JIJTUH
' YT OKPY>KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBOKeHUS TUIOCKOCTH W BHYTpPEHHUE CUMMETpUU Guryp (diaeMeHTapHbIe
' npencrasienus). [lapamnensusiii neperoc. [loBopot
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOT'Q
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yMEHHE UCIONb30BaTh TpadHUuecKoe IpelCTaBlICHHE
MHOJKECTB ISl OIMCAHUSl pealbHBIX IPOILIECCOB U SIBICHUH, MpHU

pEeIlIeHnN 3a1a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: ONPEACIICHHE, AaKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBl U KOHTPIPUMEPBHL, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHne onepupoBaTh MOHATHIMU: HATYPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypaldbHBIX YHCEJ, MPU3HAKU
JETMMOCTH, 1LI€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJ YMCIIA, palldOHAILHOE YHCIIO,
UpPpPALMOHATIBHOE YMCIIO, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOM
MpsIMOM, OKPYIJIATh 4WCIA; YMEHUE JieJaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHIATHIMH: CTETIEHb C LEIbIM MTOKA3aTelIeM,
apudMeTHUeCKUil KBaApaTHbIM KOPEHb, MHOTOUYJIEH, aJilre0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
Oouibllle €MHMIBI, YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN H
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMYy]T Pa3HOCTH KBaJApaToB H

KBaapaTa CyYMMbI U Pa3HOCTU
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YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUsS! pelIeHUi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATUAMU: QYHKIUS, TpaPuK QYHKIHH, HYJIH
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEabHOMN JKU3HU; YMCHUE

BbIpaXkaTb (OpPMYJIaMH 3aBUCUMOCTH MEX/1y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
7 MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
oO0I11ero wieHa MpU PELIeHUH 3a7ay, B TOM YUCIE 3aJad U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBW)KEHHUE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 33aJjaui U3 00JacTH YIpaBIeHUs JINYHBIMU
8 U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIy4YE€HHBIX PE3YyJIbTaTOB
YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
9 ayd, JIOMaHasl, yrou, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,
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NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJLICIIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIYy MNPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, MPOCKITHS,
10 nmogobue  Quryp, TOmOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMEHHE PACIIO3HABATH PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  HapauIedbHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
11 MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTU U IUIOLIAAN Kpyra, ooObema
IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
1 IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIbBHOMY OITMCAaHHIO

YMeHHne oOomnepupoBaTh MOHATHSAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPAWUHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
3 IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHUS JAHHBIX W PEIICHMS 33J1a4, B TOM YHCIIE U3 JIPYTHX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

” YMeHHe omnepupoBaTh IMOHATHSAMHU: CTOJOMKOBBIE U KpPYTOBBIE
quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,
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HauOoJpIlIee M HAMMEHBIIIee 3HAYCHUs, pa3Max YHCIOBOTO HabOPa;
yMEHHE U3BJIEKaTh, HMHTEPIPETHPOBATh U  MpeoOpa3oBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0nIMIAaX M Ha JAMarpamMMmax,
OTPaXKAIOLIYI0 CBOMCTBA M XapaKTEPUCTHKH PEATbHBIX IPOLECCOB U
SBJICHUI; yMEHHE pACIO3HABaTh W3MEHUUBBIC BEIUYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
15 3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS; YMEHHE OILEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJAE U KU3HHU, pACMO3HABATH MPOSIBJICHHE 3aKOHOB MaTEMAaTUKHU
16 B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJIyYEHHBIE B XOJE€ Pa3BUTHS MATEMATHKU KaK HAyKH, MPUBOJIUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIIbIX YUCEI

12 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
. MIEPHOINICCKHE IPOOH

13 Panmonaneupie uncia. Apudmernyeckue omepanuud ¢ palroHaJIbHBIMU
. yHUCllaMu

14 JeiictButenpubie yncia. ApudMeTHUYEeCKHe OMNepaluu C JIeHCTBUTEIbHBIMU
‘ YUCIAMU

s [TpuOnkEHHbIE BBIYMCICHUS, MpaBUja OKPYIVICHUS, NPUKHUIKA U OILIEHKA
‘ pe3yibTaTa BBIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpa)KE€HHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ nenbiM nokasareneM. CTeneHb C paldOHAIbHBIM I1OKAa3aTeJIeM.
. CaoiicTBa cTeneHU

2.3 MHorouseHsl

2.4 Anrebpanueckast 1poOb

) s ApudpmeTnueckuii  KOpeHb ~ HaTypajJbHOM  crtemeHu.  JlelicTBus ¢
' apupMeTUYECKUMH KOPHIMHU HAaTypaJbHON CTETICHU
3 YpaBHEHHUS 1 HEpAaBEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHA. CHCTEMBI U COBOKYIHOCTHU
‘ ypaBHEHUU

35 [lensie u npoOHO-parOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3a/1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH
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Apudmernueckass M TreoMmeTpuueckas mporpeccuu. Dopmyna CIOXKHBIX

42
MIPOLICHTOB
5 DyHKIHUU
OyHknus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
oTpesieNieHUs] U MHOXKECTBO 3HaueHUH GyHkiun. Hymu ¢pyakiun. [lpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MuHUMYMbl (yHKUMU. HambGosbiiee u HauMeHblee 3HAYeHHE (QYHKIMH Ha
IIPOMEKYTKE
6 Koopaunatsl Ha npsMOi U TJIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyroapHuUK
7.3 MHOroyrojapsHUKU
7.4 OKpy’>KHOCTb U KPYyT
7.5 HN3mepeHne reoMeTpu4ecKuX BEJTUYUH
7.6 BekTops! Ha miockocTi
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'pader
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka. ['eomerpus : 7-9-e knaccel/JI.C.ATanacsa u ap. — Mocksa:
IIpocBemenue, 2025r.

['eomeTpus : 7-9-e kinaccol/JI.C.Atanacsa u ap. — Mocksa: [Ipocsemienune, 2018r.
METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

['eometpusi. MeTonueckne pekoMeHIaluu. 8 Kiacc: y4ed. mocooue st

oOpazoBat. opranuzanui. JI. C. AtanacsH, B. ®@. byty3os, }O. A. ['ma3koB u ap.

— M. : IIpocsemenue, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru

https://www.yaklass.ru

https://skysmart.ru

http://fipi.ru/

https://interneturok.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 44 ot 28.10.2025
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Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
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