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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus Kak OAWH M3 OCHOBHBIX Pa3/I€JOB IIKOJIbHOM MaTeMaTUKH, UMEKOIIMI CBOEH
[EeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (UTYp, MX OTHOIIEHHH M B3aWMHOE
PacCIOJIOKEHUE, OIUPACTCS HA JIOTHYECKYIO, [OKA3aTEIbHYIO JHUHUIO. LIeHHOCTh H3ydeHus
FeOMETPHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUA 3aKI0YAEeTCA B TOM, YTO 00yJaroluiics
YUHUTCSI TPOBOAUTH JIOKA3ATENIbHBIE PACCYKIAEHUS, CTPOUTh JIOTUYECKHE YMO3aKJIIOUEHUS,
JIOKa3bIBaTh HCTUHHBIE YTBEPIKACHUS M CTPOUTH KOHTPIPUMEPHI K JOXKHBIM, IPOBOAUTH
paccyXKIeHUs «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, ()OPMYIUPOBATH OOpaTHbIE
YTBEPKJICHHUSL.

Bropoii nenbro n3ydeHuss TeOMETpUM SBISIETCA UCIIOIb30BAHME €€ KaK MHCTPYMEHTa MpHU
pEIIEHNN KaK MaTeMAaTHYECKUX, TaK M IMPaKTUYECKUX 3aJad, BCTPEUAIOIIUXCS B PEabHOU
*u3HU. OOyJarommiics OJDKEH HAyYUTHCS OINPEACTUTh T'€OMETPHUYECKYIo (GHrypy, omucarh
CJIOBaMH JAaHHBIM 4epTEX WM PUCYHOK, HAUTH IUIONIAJb 3€MEJBbHOIO y4dacTKa, pacCuuTaTh
HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO Kalenst Win TpeOyemble pa3Mepbl rapaxka amis
aBTOMOOMJISL. 3TOMy COOTBCTCTBYCT BTOpasd, BBIYMUCIUTCIIbHAA JMHUA B U3YYCHUU I'COMCTPHUMU.
[Ipu pemieHnn 3a7ad  OPAKTHUYECKOrO  XapakTepa OOydarolUHCS  yYUTCSl  CTPOUTH
MAaTCMaTUYCCKHUE MOACIIN PCAJbHBIX JKHU3HCHHBIX CHTyaHHﬁ, MNpOBOAWUTL BBIYMCIICHHUA H
OIICHUBATH aJICKBaTHOCTh MOJYUYEHHOI'O PE3yibTaTa.

Kpaiine BaxHO MOAYEPKUBATH CBS3U T€OMETPUU C OPYTMMH Y4YEOHBIMHU IpeIMeTaMu,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHS TIEOMETPUYECKUX  (GUryp W TOHSTHIA,
JEMOHCTPUPOBATh NMPUMEHEHHE MOJIYUCHHBIX YMEHHH B (U3UKE M TEXHUKE. OTH  CBA3H
HaubOosnee SpPKO BHAHBI B Temax «BekTopbi»,

«TpuroHomerprueckre COOTHOIIEHU», «Metoa koopanHat» u «Teopema [Tudaropar.

VYuebnsiii kypc «['eomMeTpus» BKIIOYAET CIIEAYIONIME OCHOBHBIE Pa3Jieibl COJEPIKAHUS:
«['eomerpuueckue ¢urypsl u ux cBOHcTBa», «l3MepeHne reomMeTpuuecKux BEJIIMYUHY,
«/lexapTOoBBl  KOOpPAMHATBI HA  IUIOCKOCTHY,

«BexTopb1y, «/[Bukenuns miaockoctny, «IIpeoOpa3oBanus mogoous».
Ha m3y4enune yueOHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiracce

— 68 yacos (2 yaca B Hezenio), B 8 kitacce — 68 yacoB (2 gaca B He/elo), B 9 Kitacce
— 68 gacos (2 waca B HeZeIIO).



COJAEP/KAHUE OBYYEHUA
7 KIIACC
HavanpHble moHsTus reomerpuu. Touka, npsiMasi, OTPE30K, Jyd. Yroja. Buasl yrios.
BeprukanbHble u  cMexHble yrabl. buccektpuca yria. JlomaHas, MHOTOyroJbHUK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMbIX.
Cummerpuunsie ¢purypbl. OCHOBHBIE CBOWCTBA OceBOW cumMMmeTpuu. [lpumepsr cummerpun

B OKPY’KAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHMSI C TOMOILIBIO IUPKYJIS U JIMHEHKU. TpeyrosibHUK.
BricoTa, Meninana, OuccekTpuca, UX CBOMCTBA.
PaBHOOEIpEHHBIN 1 pABHOCTOPOHHUN TPEYroJbHUKU. HepaBEeHCTBO TPEyroabHUKA.
CoiicTBA W TpHW3HAKK PaBHOOCAPEHHOTO TpeyroibHUKa. lIpu3Hakum paBeHCTBa
TPEYrOJIbLHUKOB.

CaoilicTBa ¥ IpU3HAKY NapauiedbHbIX OpsMbIX. CyMMa yTIiiOB TPEYTrOJIbHUKA.
Bremnue yribl TpeyrojabHUKA.

[Ipsmoyronbublil TpeyroiapHuK. CBOMCTBO MeOuaHbl INPSMOYTOJIBHOTO TPEYroJIbHUKA,
npoBeAEHHOW K runoreHys3e. [Ipu3Hakum paBeHCTBAa MNPSAMOYIOJBHBIX TPEYrOJbHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHcTBa B reoMeTpUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoblIeM yrie u 0oibleil CTOpoHe TpeyroabHuKa. IleprneHanKysp 1 HaKIOHHAS.

I'eomeTprueckoe MecTo TOueK. buccekrpuca yria M CepeAVHHBIA NEPHNEHAMUKYISP K
OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M KpYI, XopJa M JAHaMeTp, HUX CBoilcTBa. B3auMmHoe pacrnosyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHast U cexymas K OKpyKHOCTH. OKpYy>KHOCTb, BIIUCAaHHas B
yroJ. BincanHasi 1 onmcaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC
YereipéxyronbHuku. IlapamnenorpamMm, €ro npu3Hakd U CBOMCTBA. YacTHbIE Cilydau

napauenorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJapaT), UX MpPU3HAKU U cBoiicTBa. Tpamerus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronapHas Tpanenus.

Meron ynBoenuss Menuanbl. LleHTpanbHas cummerpus. Teopema Daneca U teopema o
IIPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue IMHNYM TPEYroJbHUKA U Tpanenuy. LIeHTp Macc TpeyrojabHUKa.

[TogoOue TpeyrompHUKOB, KodpduimentT nonodus. IlpusHaku mogo0uss TPEYroJIbHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/]1a4.

CaoiicTBa miom@aaei reomerpuueckux guryp. @opmyinsl As IJIOLWAAN TPEyroJibHUKA,
napauienorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIIAAeH MOJOOHBIX QUTYD.

Brruncnenue miomaaei TpeyroibHIKOB M1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Ilucdaropa. [lpumenenne Teopemsl Iludaropa nmpu pemeHUM MPaKTUIECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJIa MpPsIMOYIOJBHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpuieckue Gpyukmuu yrios B 30, 45 u 60°.

Brnucannble M LEHTpaJIbHBIE YIJIBI, YTOJI MEXJY KACATEIbHOM W XOPIOH. YTIBl MEXIY
XOopAaMM UM CEeKyUIMMHM. BrnucaHHble W oOnMcaHHbIE UYETBIPEXYTOJIBHMKH. B3aumHoe
pacrioyio’)keHre AByX OKpyxkHocTed. Kacanme okpyxnHocTtei. OOmme KacaTeiabHbIE K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 nmo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXJECTBO. POPMYIIBI IPUBEACHHUS.

Pemienue TtpeyronbHukoB. TeopemMa KOCHMHYCOB M TeopemMa CHUHYCOB. Pemnienue
NPAaKTUYECKHX 3a]1a4 C UCTIOIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB.



[IpeobpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX JIIEMEHTOB.

TeopeMa 0 IpOU3BENECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BekTtop, nnuHa (MOAyJnb) BEKTOpa, COHAIPABIECHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaluy Haj
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo JABYM HEKOJUIMHEApHbIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOPAMHATBI HA IIOCKOCTH. YPAaBHEHUs MPAMOM M OKPYXKHOCTH B
KOOPJIMHATAX, IEPECEUECHNE OKPYKHOCTEN U NPsIMBIX. MeTO1 KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTHU. ['pajycHas u pajuaHHas mMepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCTeH. [limomane kpyra, ceKTopa, CerMeHra.

JIBIDKEHHUSI TITIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUryp (371ieMeHTapHbIe MPEICTABICHHS).
[TapannensHbiii nepeHoc. [loBopoT.



IHJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA NTIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS IPOrpaMMBI y4eOHOro Kypca

«"eomeTpusi» XapaKTepU3yIOTCSI:

1) naTpuornyeckoe BocnuTAHME:

MPOSIBIICHUEM UHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTuKH,
IEHHOCTHBIM OTHOILIIEHUEM K JIOCTHXKEHUSIM POCCHUHCKHX MaTeMaTUKOB M POCCHICKON
MaTE€MaTUYECKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTMX HAyKax W MPUKIIATHBIX
chepax;

2) rpasIaHCcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TFOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peau3allid ero Ipas,
MPEJCTAaBICHHEM O MAaTEeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IHUHBIX CTPYKTYD,
SBJICHHM, MPOIEAYP TPa)KAAHCKOTO 00IecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXKJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTHU MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpynoBoe BocnuTaHMe:

yCTaHOBKOﬁ Ha aAaKTHUBHOC yT-IaCTI/Ie B peIHeHI/II/I HpaKTquCKHX 3a1a4 MaTeMaTI/I[IeCKOﬁ
HAIPABJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MATEMaTHYECKOTO 06pa30BaHMs Ha IIPOTSHKCHNH Beeil
JKU3HH JUIS YCIIEIHON MPO()ECCHOHANBHON NESTENLHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM WHIMBUIYalIbHOH TPACKTOPUM OOpa3oBaHUA U
KM3HEHHBIX TUIAHOB C YUETOM JIMUHBIX HHTEPECOB M OOIIECTBEHHbIX TOTPEGHOCTEI;

4) rcrernyeckoe BOCIUTAHHE:

CTIIOCOGHOCTBIO K OMOIMOHATLHOMY H SCTETHYECKOMY BOCHPHATHIO MAaTeMaTHYECKHX
00BEKTOB, 327124, PelIeH i, pacCyKIeHNH, YMEHHIO BHAETh MATEMATHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nennocTH Hay4HOI0 MO3HAHMS:

OpHUEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NTPHUPOALI W O0O0IIecTBa, MOHUMAHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbl YeIOBEUECKOW MESTeNIbHOCTH, JTamoB €€ pa3BUTUS U
3HAYMMOCTH ISl PA3BUTHS LUBUIIM3ALMHU, OBJIAJICHUEM SI3IKOM MATEMATUKUA U MATEMATUYECKON
KyJbTYpOM Kak CpEICTBOM IIO3HAHHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMHU HABBIKAMH
HCCIIEI0BATENIbCKON IEATENBHOCTH;

6) ¢usuueckoe BocnuTanMe, (OPMHpPOBAHHE  KYJbTYPbl  310POBbSl M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBIO TIPUMEHATH MAaT€MaTH4YECKHUE 3HAaHUS B HHTEPECaX CBOETO 30pPOBb,
BEJICHUS 3/J0POBOr0 00pasa >KU3HU (3I0pOBOE MUTaHUE, COaJaHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, peryispHas (Qusnuyeckass akTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKAa pedUieKCcHH,
NPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) sKoJI0THYECKOE BOCTIHTAHHE:

OpHEHTaIel Ha MPUMEHEHHE MaTeMaTWYeCKUX 3HAaHWW TSl PEelIeHHs 3a7ad B 00JacTh
COXPaHHOCTH OKpYXKArolleld Ccpepl, TUIAHUPOBAHHS TIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCJEICTBUM Ul OKpY’KaloIIeld Cpeibl, OCO3HaHUEM IJI00AIbHOTO XapaKTepa HKOJOTHYECKUX
npo0JeM U myTel uxX pereHus;

8) amanTanus kK H3MeHAIOIMMCES YCIOBHAM CONMAIBLHOI M IIPHPOIHOIi Cpebl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEsTebHOCTh, B TOM YHCJE YMEHUE YUYUTHCS y OPYTHX
JIOJIeH, MPUOOpeTaTh B COBMECTHOW JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3



OTIbITA IPYTHX;

HE00XO0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIUPOBATh UJIEH,

HOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYAlMIO, BOCHPUHUMATH CTPECCOBYIO

CUTYyaIlMI0 KaK BBI30B, TPEOYIONMH KOHTPMEp, KOPPEKTHPOBATh MPUHUMAECMbIC PEIICHUS U
neicTBus, POpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.
METAIIPEJMETHBIE PE3YJIBTATHBI
Ilo3naBaTe/bHBbIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE NMPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAETCHUsl MOHATHUH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIINN, OCHOBAHHUS il 0000IIeHUS 1
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHbIC;

BBISIBIISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpEUus B (pakrax,
JAaHHBIX, HAOJMIOAEHMSIX W YTBEPKACHUSAX, MpeylaraTb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JieNiaTh BBIBOJBI C HCIOJb30BAHUEM 33aKOHOB JIOTHMKH, ACAYKTUBHBIX U HWHAYKTHUBHBIX
YMO3aKJIIOYE€HUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MATEMATUUYECKUX YTBEPKACHUN (IIPAMbIE U OT IPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECIOXKHBIE J0Ka3aTesIbCTBA MaTeMaTHYeCKuX (DaKTos,
BBICTpAauBaTh apryMEHTAallI0, IPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pemieHUs y4eOHON 3ajaud (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINUNA C YU4ETOM CaMOCTOSITENIHO BBIJEIIEHHBIX
KPUTEPUEB).

Ba3oBrbie nucciaegoBareJbCcKHe AeHCTBUS.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS,
dbopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHUBOPEUHE, TPOOIEMY, CAaMOCTOSITENEHO
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOPMUPOBATH TUIOTE3Yy, apryMEHTHPOBATH CBOIO
HO3UINI0, MHCHHE;

MPOBOJIUTHh IO CAMOCTOSITEIHHO COCTaBJICHHOMY IUTAHY HECIOXKHBIH JKCIIEPUMEHT,
HEOOJBIIOE UCCIIEJIOBAHHE IO YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKOoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITEIbHO  (OpMyIHpOBaTh  OOOOMIEHWs] W  BBIBOJABI 1O  pe3yJbTaTraMm
MPOBEAEHHOTO HAOJIO/ICHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH IMOTYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIIBUTATh MPEANOI0KEHUSI
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nnpopmaunmeit:

BBISIBJISITH HEJIOCTATOYHOCTh U N30BITOYHOCTH MH(POPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BBIOMpPATh, AaHAIW3UPOBATH, CHUCTEMATHU3UPOBAaTh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pas3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (OpMy MpPEACTaBICHUS MH(OPMAIMK U WUTIOCTPUPOBATH peIlacMble 3a1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOMHAIIUSIMU;

OLIEHUBAaTh HAAEKHOCTh MH(OPMAIMM MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
Cc(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHuKaTHBHBIC YHHBepCaJbHbIe yueOHbIE el CTBHA:

o BOCIIPUHUMATh U (DOPMYIHPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBHSIMH U
HEeJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MACbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHs IO XOAY PEIIeHHUs 3a7a4d, KOMMEHTHPOBATh
MOJTYYCHHBIA PE3yiIbTaT;

e B X0J/I¢ OOCYXKIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI, TIPOOIEMBI,
pelaeMoii 3a/1a4uu, BEICKA3bIBaTh UJICH, HAIICJICHHBIC HAa MOUCK PEIICHUS, COMTOCTABIIATh
CBOM CYXKCHHSI C CY’KJICHUSMU IPYTUX YIaCTHUKOB TUAJIOTa, 00OHAPYKUBATh pa3inyine 1
CXOJICTBO TIO3WIIMHA, B KOPpPEeKTHOW (opmMe ¢GOpMyIMpoBaTh pa3HOIIACHS, CBOH
BO3PaKEHUS,

e MPEACTaBIATh PE3yJbTAThl PEIICHUS 3a/Ja4yH, IKCIEPUMEHTA, WCCIEAOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (opMmar BBICTYIUICHHS C YYETOM 3aqad Mpe3eHTAlNH U
0COOCHHOCTEH ayAUTOpHH;

e [IOHUMAaTh U UCIOJB30BATh MPEUMYIIECTBA KOMAHAHON U WHAMBUAYAIBHON pabOThI PU
pelIeHnH y9eOHBIX MAaTEMaTHICCKHX 3a]1a4,

e [PUHUMATH IEIb COBMECTHOMN NIEATEIHPHOCTH, TUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHON
paboThI, pacrpenesaTh BHIBI paboT, JOrOBapUBATELCS, 00CYKIATh MPOIECC U PE3yJIbTaT
paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

e yYacTBOBATH B TPYIIIOBLIX popmax paboTel (00CYkIeHUsI, 0OMEH MHCHHSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBHIOIHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOM JCHCTBUS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OIICHUBATh KA4€CTBO CBOCTO BKJIaJa B OOIIMH MPOIYKT
0 KpUTEpHsiM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aUMOACHCTBHSL.

PeryasiTuBHbIE YHHBeEPCATbHbIE YUeOHbIE eliCTBUSA

Camoopranm3anms:
o CaMOCTOSITENILHO COCTaBIIATh TIUIAH, AITOPUTM peIIeHUs 3amgadd  (WIH  ero
9acTh), BBIOUPATh CIOCOO peHIeHUs ¢ y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BAPHUAHTHI PEIICHUH C Y4ETOM
HOBOU WH(pOpMAaIUH.

CaMOKOHTPOJIb, YMOLMOHAILHBII HHTEJJIEKT:

e BJAJCTHh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yibTaTa pelIeHus
MaTeMaTU4YeCKOM 3a/1auu;

e MpPEABHACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUU 33a4d, BHOCHUTH
KOPPEKTHUBHI B JCSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HAWJIEHHBIX ONIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

e OIEHUBATh COOTBETCTBUE pPE3yNbTaTa JEATEIHHOCTH MOCTABICHHON ENH U YCIOBUSM,
OOBSACHATH MPUYHUHBI JOCTHXKCHUS WITH HEJOCTHKCHHSI EJTH, HaXOIUTh OINOKY, 1aBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIbTATHI

K xonmy oOydyenuss B 7 kJjacce OOYYArOMIMICS TOMYYUT CICAYIOMHUE TPEIMETHBIS
PE3yIbTaThI:

Pacrio3naBaTh W3yueHHBIE TEOMETpUYECKUE (QUTYpBI, OMNpEAeNsiTh HX B3aUMHOE
pacrojoX)eHne, M300pakaTb TEOMETPUYECKUE (DHUTYpHI, BBINOIHITH YEPTSHKH IO YCIOBHIO
3amaun. V3MepsaTh JIMHEHHBIC M YIJIOBBIC BEJIMYWHBL. Permmath 3amadv Ha BBIYHCICHHUE JUTHH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyIO OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOU >KHU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PaznuyaTh pa3mMepsl STUX 0OBEKTOB IO MOPSAKY BETHYUHBI.

CTpouTh 4epTEeKU K TEOMETPUICCKUM 3a/1a4aM.

[Tonp30BaTbcsi TpHU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, WCIIOJNB30BaTh TPU3HAKKH U
CBOICTBa paBHOOGPEHHBIX TPEYTOIHHUKOB MPU PEIICHUH 3a/1a4.

[TpoBOANTH TOTUYECKUE PACCYHKACHUS C UCTIOIB30BAHUEM T€OMETPUIECCKUX TEOPEM.



[Tonb30BaTbCsl MpU3HAKAMU PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOHCTBOM
MEJUaHbl, NPOBEIEHHOM K THUIOTEHY3€ NPSIMOYIOJbHOIO TPEYrOJbHHUKA, B PELICHUH
reOMETPUYECKHUX 3a/1a4.

OnpenensTh NapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTs napajuieIbHOCTh MPSAMBIX C MOMOUIBIO PABEHCTBA PACCTOSIHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil mpsIMOK.

Pemars 3aaun Ha Ki1eTyaTol Oymare.

[IpoBOANTh BBIYMCICHUS W HAXOAWUTh YHCIOBBIE M OYKBEHHBIC 3HAYCHHS YTJIOB B
FeOMETPUYECKUX  3aJadyaX C  HCHOJIb30BAHHMEM CYMMbl  YIJIOB  TPEYTOJIbHHKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH TMEPECEUYCHUU BYX MapauIeIbHBIX
NpsMBIX CeKylIel. PemaTe npakTHYecKue 3a/1a4n Ha HaXOKICHUE YIJIOB.

Bragets nousitieM reoMeTprUuecKOro MecTa TOUeK. Y METh OMpeeiaTh OUCCEKTPUCY yTIiia
Y CEpEIMHHBIN NEPHEHAUKYISP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

@opMynHpOBaTh OMPEAEIICHUS] OKPYKHOCTH M Kpyra, XOpJAbl U JUaMeTpa OKPYXKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWMCTBA ITPU PELICHUH 3a/a4.

Brnaners moHATHEM OINMCAHHOW OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHTp. [lonp3oBaThecs GakTaMu 0 TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTrOJIbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIECHAUKYISAPbl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagers noHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEePHEHANKYJISIPHOCTH KacaTeIbHOM U pajinyca, IPOBEAEHHOTO K TOUKE KACAHHUS.

[lonb30BaTbcs  OPOCTEMIIMMU TEOMETPUYECKMMHM  HEpPaBEHCTBAMM, IIOHMMAaThb MX
MPaKTHYECKUM CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JTMHEHKH.

K konny oOyueHuss B 8 kJiacce oOydarouiuiics MONYyYUT CIEAyIOIIUME MpeAMETHbIE
pE3yJIbTaTHI:

PacriozHaBaTh OCHOBHBIE BHUbI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IMOJIb30BAThCS HMX
CBOICTBaMHM NpU PELICHUH F€OMETPUUECKUX 3a/1au.

IIpuMeHsTh CBOMCTBA TOYKM IIEPECEUEHMS MEIuaH TPEYrojbHUKA (LIEHTpa Macc) B
pelIeHny 3a1ay.

Brnanets noHsTHeM cpenHEN JMHUM TPEYrOJbHHKA M Tpamely, MPUMEHSITh UX CBOMCTBA
IIpU pPEIIEHHH TreoMeTpudeckux 3anad. llomp3oBartecs Teopemon dameca M TeopemMo o
PONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHSATh UX JJIs PELIEHUS IPAaKTUYECKUX 3a/a4.

[TpuMeHsATH pU3HAKH 11OI00US TPEYTOIBHUKOB B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

ITonp3oBatbes Teopemoii Iludaropa s perieHuss TeOMETPUYECKUX U TMPAKTHYECKUX
3aga4. CTpOUTh MaTeMaTUYEeCKyI0 MOJENb B MPAKTUYECKUX 3a/adaX, CaMOCTOSITENbHO JeNaTh
4epTEX U HaXOTUTh COOTBETCTBYIOIIHNE JITUHBI.

Bnagers NoHATHSAMHU CHHYCa, KOCHMHYCAa M TaHITE€HCAa OCTPOro Yyrjla MpsIMOYTOJIBHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU MOHATUAMM JUIS PEIICHUS TPAKTUYECKUX 3a7ad.

Boruncnsate  (pa3nuyHbIMEH - cocobaMM)  IJIOMIAAbL  TPEYroJibHUKa W IUIOIIAIN
MHOTOYTOJBHBIX Quryp (MOJB3ysAch, TJ€ HEOOXOAUMO, KalbKyisiTopoM). [IpumeHsTs
MIOJIyYEHHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnagers NOHATHAMM BOMCAHHOTO M IIEHTPAJIBHOIO YIJIa, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIVIaX, YIVIaX MEXIY XOpJaMH (CEKyIIMMH) U yIile MeX]y KacaTelbHOM M XOpaoi
IIPY PELICHUU T€OMETPUYECKUX 3a/1a4.

Bnagers MOHATHEM ONUCAHHOTO YETBIPEXYTOJIBHMKA, NPUMEHATh CBOMCTBA OMMCAHHOIO
YeThIPEXYTOJbHUKA TP PEILICHUH 3aau.

IIpyMeHATh MOJIydEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKHUE MOJCIH IS
3a[a4 peaqbHON KU3HU U MIPOBOJIUTH COOTBETCTBYIOILINE BHIYMCICHUS C IPUMEHEHUEM TIOJJ00MS



U TPUTOHOMETPHH (ITONTB3YSCH, TJIe HEOOXOAMMO, KAIbKYIISITOPOM).

K xonmy oOydenus B 9 kiacce oOydyaromwuiicss MOJIYYUT CIEAYIOIIUE MpeIMETHBIE
pe3yJbTaTHI:

3HaTh TPUTOHOMETPHYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOIUTh C WX TIOMOIIBIO
pa3juyHble  AJEMEHThl  MPSIMOYTOJIBHOTO  TPEYrojbHUKA («pelIeHue MPsSMOYTOJbHbBIX
TPEYroJabHUKOBY»). HaxoauTh (C MOMOLIBIO KaNbKYNATOPA) JUIMHBI U YTIIbl AJIS HETAOIWYHBIX
3HAYEHUM.

[Tonb3oBatbes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUTSL HAXOXKJICHHSI COOTHOIICHUH MEXTy TPUTOHOMETPHUYCCKHUMH BEITUMIMHAMH.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUISI HAXOXICHUS PA3IUYHBIX AJIEMEHTOB
TpPeyrojbHUKa («peleHue TPEYroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUH TeOMETPUUYECKHUX
3ajad.

Brnaners moHsTHSIMH TpeoOpa3oBaHHs MOAOOMS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [loap30BaThCs CBOMCTBAMU MOA00WS TPOU3BOJILHBIX (DUTYP, YMETh BBIUUCISITH JJIUHBI U
HAXOJHUTh YIIbl Y MOM00HBIX (uryp. IIpuMeHaTs cBoicTBa Mo100Ms B MPAKTUYECKUX 3a7adax.
YMeTh NPUBOAUTH MIPUMEPHI TOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonmp30BaThbes TEOpEeMaMu O TPOHM3BEACHUM OTPE3KOB XODJ, O MPOU3BEICHHH OTPE3KOB
CEeKYIINX, O KBaJpaTe KacaTeIbHOM!.

[Tonb30BaTbcs BEKTOpamH, IOHHUMATh WX TEOMETPUYECKHH u (DU3NYECKHIl CMBICI,
NPUMEHSTh UX B PEHICHHH TeoMeTpudeckux U (usmueckux 3amad. [IpumeHsTH cKalsipHOE
NPOM3BEACHNE BEKTOPOB /ISl HAXOXKACHUS JIUTMH U YTJIOB.

[Tonmp30BaTbcss METONOM KOOPIMHAT Ha IUIOCKOCTH, TPUMEHSTH €ro B PEIICHHH
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers MOHATHSAMHU MPaBUIHLHOTO MHOTOYTOJBHUKA, JIUHBI OKPYKHOCTH, IIUHBI AYTH
OKPYXHOCTH W PaJUaHHOW MeEpHl YIJia, YMETh BBIYHCIATH IUIOMIATL KPyra W €ro 4YacTew.
[TpuMEHSTH MMOJTy9eHHBIC YMEHUS B IIPAKTHUYECKUX 3a/1a4ax.

Haxomuth ocu (WK IEHTPBI) CUMMETpPHH (UTYp, TPUMEHATH JIBUKEHHS TJIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpuMeHsITh TIOJTydEeHHBIC 3HAHUS HA NMPAKTHKE — CTPOUTH MATEeMATHYECKUE MOICIH JUIs
3a/1a4 peaqbHOU )KM3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C MPUMEHEHUEM MOI00US
U TPUTOHOMETPUYECKUX (DYHKIUH (TONB3YACh, T/Ie HEOOXOUMO, KalbKYIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosanuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne i/ Konrpoabnble | IIpakTuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
[Ipocreitmme reome ecKue
poct UI/IIHI/I reoMeTpuuecKrue QUTyphl U Bu6morexa [IOK
1 WX CBOKCTBA. MI3MepeHne reoMeTpuIecKux 14
https://m.edsoo.ru/7f415e2
BEJINYHH o
bubmuorexa [JOK
2 T 22 1
PEYTOIBIIIH https://m.edsoo.ru/7f415e2
€
3 [TapamiensHbIe IPsIMBIE, CyMMa yTJI0B 14 1 bubnuoreka [IOK
TPEYTroJbHUKA https://m.edsoo.ru/7f415e2
€
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 14 1 bubnnorexa [IOK
HOCTPOCHHUS https://m.edsoo.ru/7f415e2
€
. bubmuorexa [JOK
5 IToBTOpEHwme, 0000IIeHNE 3HAHMI 4 1
P H https://m.edsoo.ru/7f415e2
€
OBUIEE KOJIMYECTBO YACOBIIO 68 4 0

[TPOTPAMME
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8 KJIACC

Kosun4yecTBo 9acos JIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoubueie | IIpakruyeckue
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl
N bub6mmoteka [IOK
1 UYetbipéxyro K 12 1
THIPEXYTOIBHII https://m.edsoo.ru/7f417el
8
Teopema Paneca u Teopema o
2 MPOTMOPIMOHAIBHBIX OTPE3KaX, OJA00HBIE 15 1 bubmorera HOK
S — gttps://m.edsoo.ru/7f417e1
[Inomane. Haxoxaenue miomanen
3 TPEYroJIbHUKOB U MHOTOYT'OJILHBIX (PUTYp 14 1 bubmorexa HOK
ITroma/ M HOOGHEIX Guryp gttps://m.edsoo.ru/7f417e1
4 Teopema IIudaropa u Hauana 10 1 bubnnorexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417el
8
VYTIubl B OKpY>KHOCTU. Brincanusle u
5 OIMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnnorexa [IOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417el
OKpY’KHOCTEH 8
6 [ToBTOpeHue, 06001IeHIE 3HAHUT 4 1 ﬁgg;jl;(;:zzzic:fﬂ f41761
8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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9 KUIACC

KosmnuecTBo yacos DJIeKTPpOHHBIE (HU(POBbBIE)
HaumeHnoBaHue pa3iesioB U TeM o0pa3zoBaTe/bHbIE pecypchl
Ne n/m Kontpoanueie | Ilpakruyeckue
NPOrpamMMsbl Bcero
padoThbI padoThbI
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [IOK
CHHYCOB. PelieHne TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpaszoBanue nogooust. MeTpudeckue 10 1 bubnuorexa [LIOK
COOTHOIIICHHSI B OKPYXKHOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa [IOK
3 B 12 1
CRTOPR! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HA INIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2c
, | e
by TS EpyTE: https://m.edsoo.ru/7f41al2c
Beruncnenue momazneu
bu6mmotexa I1IOK
6 6
JIBIREHIS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 7 5 bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 6 0
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU

7 KJIACC

OBPA30OBATEJIbHON ITPOI'PAMMBI

Kon
NPOBEPSIEMOT0
pe3yabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl

6

I'eometpust

6.1

Pacnio3HaBaTh n3y4eHHbBIE T€OMETPUUECKUE (PUTYPHI, OTIPEACIATD X
B3alMHOE paCMOJIOKEHUE, U300paxarb reoMeTpuyeckue (Urypsi,
BBIIIOJHATh YEPTEXKU [0 YCIOBUIO 3a1aud. M3mepATh IUHEHHbIE U
YIJIOBBIE BEIMYUHBL. PelaTe 3a1aun Ha BBIYKUCIECHUE JIMH OTPE3KOB
U BEJIMYUH YIJIOB

6.2

Jlenatp rpy0yI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BETUYHH IPEAMETOB B
peaIbHOM JKU3HU, pa3MEpoB MPUPOJIHBIX OOBEKTOB. Paznnyare
pa3Mepsl ITUX 00BEKTOB 110 MOPSAKY BEJIMYUHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPHUICCKUM 3aaa4aM

6.4

[Tonb30BatbCs IIPU3HAKAMH paBeHCTBA TPEYrOJIbHUKOB,
HCII0JIB30BATh OpU3HAKM M CBOMCTBa  paBHOOEIPEHHBIX
TPEYTOJIbHUKOB IIPH PELICHUH 3a1a4

6.5

[IpoBoauTh  JIOTMYECKHE  pACCYKAECHUS C  HUCIIOJIb30BAHUEM
reOMETPUUYECKUX TEOPEM

6.6

ITonb30BatbCA [IPU3HAKAMHU paBeHCTBa IIPSIMOYT OJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEAMAHbI, IPOBEAEHHON K THIIOTEHY3€
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a1a4

6.7

OnpenensTh MapaieNbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPHIE
oOpasyer ¢ HUMHU cekytas. OnpeaensarTh napauieIbHOCTh MPSMBIX C
MIOMOIIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJTHOW MPSIMOIl 10 TOUek
JIPYrou MpsiMOU

6.8

Pemrate 3agaun Ha KiIeTYaTON 6yMare

6.9

[IpoBOUTH BBIYMCICHHUS W HAXOAUTh UHUCIOBbIE M OyKBEHHbBIE
3HAQ4YEHMS YIVIOB B TI€OMETPUYECKMX 3a7a4ax C HCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
o0pa30BaHHBIX MpPH MEPECEUCHUM [BYX MapajuIeIbHBIX MPSAMBIX
cexyuien. Pemars npakTtudeckue 3ajayi Ha HaX 0K JICHUE YITIOB

6.10

Bnaners TmOHATHEM TIeOMETPUYECKOrO MecTa TOuYeK. YMETb
OTIpeNIeNIATh OUCCEKTPUCY YIJla U CEpeAMHHBIA NMEPHEeHIUKYIp K
OTPE3KY KaK T€OMETPUYECKHUE MECTA TOUEK

6.11

@opMyIMpOBaTh ONPENEICHUS OKPYXHOCTH M Kpyra, XOpAbl H
IUaMeTpa OKPYKHOCTH, TOJb30BaThCS MX CBOWCTBaMHU. YMETh
MIPUMEHSTH 3TH CBOWCTBA MPU PELIEHUU 3a1a4

6.12

Bnaners noHsATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ ueHTp. llomp3oBaThcs (pakTamMu O TOM, UTO
OHMICCEKTPHUCHI YTIIOB TPEYTOJbHUKA MIEPECEKAOTCSI B OJJHOM TOYKe, U
0 TOM, YTO CEPCANHHBIC ICPIICHAUKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKa
IEPECEKAIOTCS B OJHOM TOUKE

6.13

Brnagere moHsATMEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BaThCS
TEOpEMOM O MEPHEHAUKYJSIPHOCTH  KacaTelIbHOM U pajauyca,
IIPOBEIEHHOTO K TOYKE KaCaHMsI

6.14

Ilonp30BaThCA HpOCTGfILHPIMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,
IIOHHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTH OCHOBHBIE T'€OMETPUUYECKHUE MOCTPOCHHUS C IMOMOIIBIO
LHUPKYJIS U JIMHEUKH




8 KIIACC

Kon
MPoBEPSIEMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThbl 0OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmsI OCHOBHOTI'O oﬁmero 06pa303aﬂnﬂ

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BHUBI quBIpéXerHBHHKOB, HUX 3JICMCHTHI,
MOJIL30BaThCS UX CBOMCTBAMU IIpU pEIICHNHN I'COMCTPHUYCCKUX 3a1a4d

6.2

[IpuMeHSITh CBOWCTBA TOYKM TEPECEYCHHS] MEIUAH TPEyrojIbHHUKA
(TIeHTpa Macc) B pelICHUH 3a1a4

6.3

Biagers moHsTHEM CpeaHEH JIMHMM TPEYrOJIbHUKA W TpaleLuu,
IPUMEHATh MX CBOICTBa HpPU PEUIEHUH T'€OMETPUUYECKHX 3aiad.
ITons3oBatbcs Teopemoit daneca u TEOPEMOM 0 IMPONOPLUUOHATIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl peLIeHHs NPAaKTUYECKUX 3a]1au

6.4

[IpumeHsAT, NpU3HAKK TOJOOMS TPEYTOJILHUKOB B  PEILEHUU
F€OMETPUYECKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [Tudaropa 1 penieHus: reoOMeTpUYECKUX U
npakTuueckux 3amad. CTpouTh MaTeMaTHYeCKyl0 MOJEIb B
MPAKTUYECKHX 337a4aX, CAMOCTOATEILHO AeNaTh YePTEK U HAXOAUTh
COOTBETCTBYIOIINE JUTUHBI

6.6

Biagers noHATUAMU CHHYCA, KOCUHYCA U TaHI€HCa OCTPOro yrja
MIPSIMOYTOJIBHOTO TpeyrojbHUKa. [101b30BaThCA ITUMU NOHATHAMU
JUISL peLICHUS IIPAKTUYECKUX 3a1a4

6.7

BoruucasaTte (pa3nuuHbIMU CIIOCOOAMM) TIJIOMIAb TPEYTOJIbHUKA W
IJIONIAAM MHOTOYTOJBHBIX (GUTYp (MONB3YACh, TI€ HEOOXOIUMO,
KIbKYIATOPOM). [IpUMEHSITh TTOJTydeHHBIE YMEHHUSI B IPAKTUIECKUX
3a/1a4ax

6.8

Bnagerp NOHATHMSAMM  BIHMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCIOJI30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yIilax MEXAY XOpAamu
(cexymmmu) U yriie MexAay KacaTelbHOW U XOPIOW TP perIeHUH
reOMETPUYECKUX 3a1a4

6.9

BJ'IaIleTI) IIOHATUEM OIIMCAHHOTI'O ‘-ICTI)IpéXYTOJ'II)HI/IKa, IIPUMCHATH
CBOMCTBA OIIMCAaHHOI'O IICET]E:IpéXer.]'HpHI/II(El IIpU pCUICHUH 3aa4

6.10

[IpuMeHATh MONyYEHHbIE 3HAHWSA Ha I[PAKTUKE — CTPOUTH
MaTE€MaTHYECKUE MOJEIN Ul 3a7a4 pealbHOM KU3HU U IIPOBOJIUTH
COOTBETCTBYIOILI[E BBIYMCICHHUS C MPUMEHEHHEM T[oa00us H
TPUTOHOMETPHH (TI0JIB3YSCh, I71€ HEOOXOIUMO, KAIbKYIISITOPOM)

9 KUIACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

6

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE PYHKIIUU OCTPHIX YTIIOB, HAXOIUTH C HX
MOMOIIBIO PAa3JIMYHBIE AIEMEHTHI MPSMOYTOJBHOTO TPEYTrOJIbHUKA
(«pemieHre MPSIMOYTOJBHBIX TPEYroJbHUKOBY). Haxomuth (c
MMOMOIIBI0  KAIBKYJSATOpA) JUIMHBI M yIJIBI JUIS  HETaOJIMYHBIX
3HAUCHUH




6.2

[Tonp30Barbes bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUIsl HAXOXKACHUS COOTHOIICHHUI
MEX/1y TPUTOHOMETPUYECKUMU BEIIMYUHAMU

6.3

Hcnonbs3oBarh TeOpemMbl CUHYCOB W KOCHHYCOB JUJISi HAXOXJICHUS
Pa3IMYHBIX AIEMEHTOB TPEYTOJIbHUKA («pellIeHre TPEYTrOJIbHUKOBY),
MIPUMEHATH UX NP PEUICHUU T€OMETPUUYECKUX 3a]1a4

6.4

Brnaners moHsTHSAMH NpeoOpa3oBaHusi MOJO0MS, COOTBETCTBEHHBIX
351eMeHTOB 1oo0HBIX (uryp. Ilonp30BaThes cBoMcTBAMU MOIOOHS
MIPOU3BOJILHBIX (PUTYpP, YMETh BBIUMCIIATH JATUHBI U HAXOAUTH YIIIBI Y
noJ00HbIX ¢uryp. [IpuMeHsTH CBOWCTBA MOJOOMS B MPAKTHYECKUX
3aJadax. YMeETb MPUBOJUTH NpUMEpPbl MOJO0HBIX Quryp B
OKPYKAaIOIIEeM MHUpE

6.5

[Tonb3oBaTbcs TeopeMaMud O MPOU3BEIEHUU OTPE3KOB XOpI, O
MPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM

6.6

[lons30BaTbCcst BEKTOpamMH, IIOHMMAaThb MX TEOMETPUYECKUA U
¢bu3nyeckuil CMbICH, IPUMEHATh UX B PELICHUHM €OMETPUUECKUX U
¢busnveckux 3ama4. [[pUMEHATH CKalIsipHOE MPOU3BEACHNE BEKTOPOB
JUISL HAXO0XKIACHUS JUIMH U YIJIOB

6.7

ITons30BaThCA MCTOJOM KOOpAMWHAT HA IJIOCKOCTH, IPUMCHATH €ro B
PCHICHUU I'COMCTPHUUYCCKUX U ITPAKTUUCCKUX 3aaav

6.8

Biagers NOHATHAMM NPaBUIBHOIO MHOTOYIOJIBHHKA, JJIMHBI
OKPY>KHOCTH, JJIUHBI JYTM OKPY)KHOCTH M PaJUaHHOM MEPBI yIJIa,
YMETh BBIYMCIATH IUIOIIAAL Kpyra M ero 4vacred. I[IpumensaTs
IIOJIyYCHHBIE YMEHHUS B IPAKTUYECKHUX 3a1a4ax

6.9

Haxomuth ocM WM LEHTPHl CUMMETpUM (QUTYp, TPUMEHATH
JIBUKEHMSI IJIOCKOCTH B MPOCTEHIINX CITydasix

6.10

[IpuMeHsATH, TONy4YEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTHYECKHE MOJICITH JIUIS 337249 PeabHOM KU3HU U IIPOBOIUTH
COOTBETCTBYIOIIIHE BBIYMCIICHUS c MIPUMEHEHHEM
moao0us Y TPUTOHOMETPUIECKUX  (DYHKITHIA
(TTONB3yHCH, rae HE00XO0/IMMO, KAIbKYIISITOPOM)




ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsiemMblii 3/1eMEHT coAePKAHUSA
6 I'eomerpust
HauanbHble nonstus reometpun. Touka, npsmasi, OTpe30K, Jayd. Yrou. Buab
6.1 yrioB. BepTukanbHble U CMEXHbIE yribl. buccekrpuca yrina. Jlomanas,
MHOTOYToJIbHUK. [TapayienbHOCTh U NEpIEHIUKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunbsle  ¢urypsl. OCHOBHBIC CBOWCTBA OCEBOW CHMMETpPHUHU.
[IpumMepbl CUMMETPHH B OKPY>KarOIIEM MUDPE
6.3 OCHOBHBIE MOCTPOEHUS C MOMOUIBI0 LUPKYJIS U JIMHEHKU. TpeyronbHUK.
BeicoTa, MennaHa, buccekTpuca, uX CBONWCTBA
6.4 PaBHOOenpeHHBII W PaBHOCTOPOHHUM  TpeyroipHHKH. HepaBeHCTBO
TPEyroJbHUKA
6.5 CpoiicTBa u MpHU3HAKK paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3Haku
paBeHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa ¥ mNpu3HAaKW nHapawienbHblXx HpsMbiX. Cymma  yrios
TpeyrojbHUKa. BHEIIHUE yIiIbl TPeyrojabHUKA
[IpssmoyronbHbll  TpeyroiabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJBHOTO
TPEyrojibHUKa, NPOBEAEHHOM K runoreHysze. [IpusHaku paBeHCTBa
6.7 MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroIbHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopemMa o OonblieM yrie U Oonblleld CTOpOHE
TpeyroibHUKa. [lepneHauKymsp U HakJIOHHas
6.9 I'eomerpuueckoe Mecro TOYeK. buccekTpuca yriia U cepelMHHBIN
MEPIEeHIUKYIIAP K OTPE3KY KaK TeOMETPUUYECKUE MECTA TOUEK
OKpyXHOCTb M Kpyr, XOpJa W JuameTrp, HuX cBoicTBa. BsaumHoe
6.10 pacrojoKeHue OKpYKHOCTH M mpsAMoi. KacarenpHas u cekymas kK
OKPY>KHOCTHU
6.11 OxpyKHOCTb, BIMCaHHas B yroi. BrnucaHHas v onucaHHash OKPYKHOCTH
TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsieMbIii 3JIEMEHT COAEPKAHUA
6 ["eomeTpust
6.1 YersipéxyroabHuku. [lapamienorpaMm, ero npu3HaKku U CBOKWCTBA
6.2 [TpsimoyronbHUK, poMO, KBaApaT, UX MPU3HAKHU U CBOWCTBA
6.3 Tpamenust, paBHOOOKas  Tpameuus, e€ CBOWcTBA M NPHU3HAKM.
[IpssMoyrosbHas Tpanenus
6.4 Meron ynBoeHus Meauansl. LlenTpansHas cummerpus. Teopema Daieca u
TeopeMa O MPOMOPIHOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHNAN TpeyroJibHUKA U Tpanenuu. LleHTp Macc TpeyroiabHHUKa
6.6 [Tomobue TpeyroabHUKOB, KOd(pUIHEeHT momodus. IlpusHakm momoOus
TpeyroabHUKOB. [[puMeHeHne mo1o0us py pelieHny MPaKTHUECKUX 331a4
6.7 dopMynbl IS TUIOMIAAW TPEYTroJbHUKA, MapajjieiorpaMma, pomba u
Tpaneuun
6.8 CpolicTBa IIomaae reoMeTpudeckux ¢uryp. OTHONICHHE TUTOIAICH
NoJ00HBIX (QUTYp
6.9 Beruncnenue miomaaei TpeyrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu perieHUH
IIPAaKTUYECKHX 331a4




CuHyc, KOCHHYC, TAHT€HC OCTPOTO YIja MPSMOYTOJIBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE  TPUIOHOMETPUYECKOE  TOXAECTBO.  |pUrOHOMETpUYECKHE
¢ynkuuu yraos B 30°, 45° u 60°
6.12 BriucanHble U 1LEeHTpajbHbIE YIJIbl, YIOJ MEXJY KacaTelbHOW M XOPIOH.
VYTIbl MEXIY XOpJaMU U CEKYILIUMHU
6.13 BrnivcaHHbIe U OIMCAaHHBIE YETHIPEXYTOJbHUKI
6.14 B3anmHoe pacnosiokeHue AByX OKpykHOcTed. Kacanue oOkpyKHOCTEH.
OO01me KacaTeabHbIE K IBYM OKPYXHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHMSA
6 ["'eomeTpus
6.1 Cunyc, xocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE
TOXAeCcTBO. POPMYJIbI IPUBEACHHUS
Pemenune TpeyronsHukoB. Teopema KOCHHYCOB U TeopemMa cuHycoB. Pemenne
6.2 INPAaKTUYECKUX 3a/ad C HCIOJb30BAHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 IIpeoOpazoBanme nmoaoous. [Togo6mue COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema o mpou3BeIeHNH OTPE3IKOB XOP/I, TEOPEMBI O IPOU3BEACHUHU OTPE3KOB
CEeKYLIHNX, TeOpeMa 0 KBaJlpaTe KacaTelIbHON
Bektop, anuHa  (MOAyJdb) — BEKTOpA,  COHAIIPABJIEHHBIE  BEKTOPBI,
IPOTUBOIOJIOXKHO HAalpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
6.5 PaBEHCTBO BEKTOPOB, OIIEpalliK HAJl BEKTOpaMu. PaziokeHne BEKTOpa 1o IByM
HEKOJUIMHEapHbIM BEKTOpaM
6.6 Koopaunats! Bekropa. CralisipHOE POHU3BEICHIE BEKTOPOB, IPUMEHEHHE IS
HaXOXKJCHUS JJIUH U YIJIOB
JlexapToBbI KOOPAUHATEI HA INIOCKOCTH. Y paBHEHUS NIPSIMOM U OKPYKHOCTH B
6.7 KOOp/IMHATAaX, IepeceyeHre OKPYKHOCTEH 1 MpSIMbIX. MeTo] KOOpAUHAT U €ro
pUMEHEHHE
6.8 ITpaBHJIBHBIE MHOTOYTOJIBHUKH
6.9 JliimHaa okpyxHOCTH. ['pamycHas U paguaHHas Mepa yria, BEIYUCICHUE JTHH
JyT OKPYKHOCTEU
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBIKEHUST TUIOCKOCTM UM BHYTPEHHHE CUMMETpUM (GUryp (3JeMeHTapHbIe
npencrasienust). [lapannensusiii nepeHoc. IloBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOGOBaHNS K IPeAMETHBIM pe3y/JbTaTaM
NpoBePsIeMoOro 0CBOEHMSI 0OCHOBHO# 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
TpeOoBaHuUsI o0mero odpasosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUSAMU: MHOKECTBO, IOAMHOKECTBO,
olepalMy HajJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUIMMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, IPUMEHAITh UX MPU PELICHUH
1 3aJa4; YMEHHE UCIOIb30BaTh TIpadUuecKoe Ipe/CTaBlICHUE
MHOXECTB JUIsl ONMCAHUS DPEAIBHBIX IIPOLIECCOB W SBICHUU, IIPH
peLIeHUH 3aj1ay U3 JPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEIEICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNIbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOKHBIC
2 BBICKA3bIBAHUsA, NPUBOJUTH INPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPULIAHUS BBICKA3bIBAaHUM

YMeHue onepupoBaTh MOHATUSIMHU: HATYPAIbHOE YUCIIO, TIPOCTOE U
COCTAaBHOE YHUCIJO, JE€JIMMOCTh HaTypalbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1IEJI0€ YUCIIO0, MOAYJb YMCIa, OOBIKHOBEHHAsI Ipo0b U
JecsIiTUYHask 1po0b, CTAaHIAPTHBIM BUJ YUCIIA, PAIMOHATILHOE YHCIIO,
MppalMOHAIFHOE YHUCIIO, apU(PMETHYECKUH KBAJPATHBIH KOPEHD;
3 YMEHUE BBINOJHATH JCHCTBUA C€ YMCIAMU, CpPABHUBATH U
yIOpSAIOYMBATh YHUCIA, MPEACTABIATh 4YKCIa Ha KOOPIAWHATHOM
NpsIMOM, OKPYIJIATH 4YMCIIa; YMEHHWE JeNlaTh NPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYUCICHUI

YMeHue onepupoBaTh NOHATUAMMU: CTEIICHDb C LEIBIM II0KA3aTelIeM,
apudmeTnyecKkuil KBaipaTHbI KOPEHb, MHOTOUJIEH, alire0panyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HAaTypallbHOW CTENeHHU
00JbIlIEe €IUHUIIBI; YMEHHE BBIIOJHATH pacu€Thl Mo (opmynam,
npeoOpa3oBaHusl ILEIbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U
4 BBIPA)KCHUI ¢ KOPHIMU, Pa3JI0KEHHE MHOTOWICHA HA MHOXHUTEIH, B
TOM YHCJIE€ C HUCMOJb30BaHUEM (OPMYN PA3HOCTH KBaJApaToB U
KBaJpaTa CyMMBbI U Pa3HOCTH

5 YMeHnue onepupoBaTh NOHATUSMHU: YUCIOBOE PABEHCTBO, YPABHEHHE
C OJIHOM NEpPEMEHHOH, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C

IIEPEMEHHOM; YMEHNE PELIATh JIMHEWHbBIE U KBAJAPATHBIE YPABHEHUS,
JTpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW TMEPEMEHHOW, CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHENHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JIPOOHO-pallMOHATbHBIE HEPABEHCTBA C OJHOM
MEPEMEHHOM, B TOM YHUCJIE PU PENICHUH 3a/1a4 U3 IPYTUX TPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCMOJb30BATh KOOPIAUHATHYIO
MPSMYIO ¥ KOOPAMHATHYIO TUIOCKOCTB JJISI M300paKeHHs PEIICHUN
YpaBHEHUH, HEPABEHCTB U CUCTEM




YMeHnue onepupoBaTh MOHATHAME: QYHKIUS, TpabuK GYHKIIUH, HYJIA

¢byHKIUH, IIPOMEKYTKM  3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHMsl, yObIBaHUSA, HauOOJbIlIee M HAUMEHbIIEE 3HAUCHMS
GbyHKIMNT; YMEHHE OIIEpUpPOBAThH MOHATHUSIMMU: npsivast

HPONOPLUUOHATIBHOCTD, TMHEeWHAs: PYHKIMSL, KBaJpaTuIHash (yHKIHS,
oOpaTHasi MPONMOPIHOHAILHOCTh, Mapaboia, rumepOoia; yMEHHE
crpouts rpaduku  (YHKIMH, HCIONB30BaTh TpaduKu Ui
OIPE/ICTICHUSI CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, Ul PELICHUS
3a/1a4 U3 OPYruX y4eOHBIX MPEIMETOB U PeajbHON JKU3HU; YMEHHE
BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEXIY BETHUMHAMHU

Ymenue OIIepUpOBAThH MOHSTUAMU: I10CJIEI0BATENBHOCTD,
apupmeTHyeckass U TEeOMETpUYEcKas IpPOrpeccuu; yMEHHe
MCIOJIb30BATh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (DOPMYIIBI CYMMBI U
o0I1Iero 4jaeHa Mpu peleHuH 3ajad, B TOM 4Mcie 3aJad U3 JPyrux
y4eOHBIX TIPEAMETOB U peaTbHON YKU3HH

VYMeHue peliaTth 3a/1aud pa3HbIX TUIOB (B TOM YHCIIE€ HA MPOLEHTHI,
JOJM U 4YacTu, JBUKEHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTb
MOKYIOK U yCIYT, HAJIOTH, 33J1a4i U3 00JaCTH yIpaBJIeHHs JTMYHBIMU
U CceMEeHHbIMH (UHAHCAMH); YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBl II0 YCIOBHUIO 3aJauH,
HCCIIeI0BATh MOJIyYCHHOE PEIICHNE U OLIEHUBATh IIPABJONO0100HOCTh
[IOJIyYEHHBIX PE3YyIbTATOB

YMeHue onepupoBath NOHATHAMHE: (PUTYpa, TOUKA, OTPE3OK, MPsIMas,
Iyd, JIOMaHasl, yroul, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEPEHHBII U PaBHOCTOPOHHHM TPEYroJIbHUKH,
NPSIMOYTOJIbHBIM TPEYrojbHUK, MeIuaHa, OMCCEKTpHCa M BBICOTA
TPEYrOJbHUKA, YETHIPEXYTOJbHUK, MapajuiesorpamM, pomo,

NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuusi; OKPYXHOCTb,  KpYT,
KacaTelpHas; 3HAKOMCTBO C TMPOCTPAHCTBEHHBIMH (UTYpaMH;
YMEHHUE pellaTh 3a7ayd, B TOM YHCIIE U3 MMOBCEJHEBHOM >KU3HHU, Ha
HaXO0XKJICHHE TEOMETPHUECKUX BEITMYNH C MPUMEHEHUEM H3Y4IEHHBIX
CBOWCTB (puryp u paxkToB
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YMeHue omepupoBaTh MOHATUAMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYTrOJBHUKOB; MapaIIETFHOCTh U MEPIECHANKYISIPHOCTD TPSMBIX,
yroil MeXAy HpsSMbIMH, HEPHEHIUKYISAp, HAKIOHHAs, MPOEKLus,
nonobue  Quryp, NOA00HBIE  TPEYrOJbHUKH,  CUMMETpPUS
OTHOCHUTEJIbHO TOYKH M NPSIMOM; YMEHHE PACHO3HABATH PABEHCTBO,
CUMMETpuI0 U nojobue  ¢uryp,  mHapaieIbHOCTh U
NEPIIEHANKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMenue onepupoBaTh MOHATHUSMU: JJIMHA, PACCTOSHUE, YIoJl
(BenMuMHA yTiIa, CHHYC U KOCHHYC yTria TPeyTrOJbHHKA), TUIOIIAb;
YMEHHE OIICHUBATh Pa3Mepbl MPEAMETOB U OOHEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TPUMEHATH (OPMYJIbl TEpPUMETpa U IUIONIAIN
MHOTOYTOJBHUKOB, JJIMHBI OKPY>KHOCTH M ILIOMIATAN Kpyra, oobeMa
NPSAMOYTOJIbHOTO TapajuiesienuIie/la; YMEHHE NPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy Ilucdaropa, TpUrOHOMETpHUECKHE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TUIOIIANEH

12

YMmenue wu300paxarh IUJIOCKME QUIYppl M HMX KOMOHMHALWH,
IPOCTPAaHCTBEHHBIE (HUTYPHl OT PYKH, C TOMOMIBIO UYEPTEKHBIX
WHCTPYMEHTOB U DJJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU
CHMBOJIbHOMY OTIMCAHHIO
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YMeHue omnepupoBaTh IMOHATHSMHU: MPSAMOYTOJIbHAs —CHCTEMa
KOOpJAMHAT, KOOpPAMHAThl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
MPOU3BEACHUE BEKTOpa Ha YHCIO, CKaJsIpHOE IPOU3BEICHHE
BEKTOPOB; YMEHHUE MCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI IS
MIpe/ICTAaBICHMs JaHHBIX M PEIICHUs 3a/lady, B TOM UYHUCIE U3 JIPYTUX
y4eOHBIX IPEAMETOB U peabHON KU3HH

14

YMeHue OomnepupoBaTh IMOHSATUSMHU: CTOJIOMKOBBIE M KPYTOBBIE
auarpamMmbl, TaOJMIBI, CpeaHee apuMeTHYecKoe, MeAHuaHa,
HauOoJbllee ¥ HaUMEHbIIIEe 3HAUCHHS, pa3Max YHCIOBOTO HAabOpa;
YMEHHE W3BJIEKaTb, WHTEPIPETHPOBATH M INPeoOpa30oBbIBATH

nHPOpPMAIIMIO, TPEACTABICHHYI0 B TaONMIAX ¥ Ha JMarpamMMax,
OTPa)KAIOIYI0 CBOMCTBA U XaPaKTEPUCTUKH PEAJIbHBIX IIPOLECCOB U
SIBJICHUM; yMEHUE pPaclo3HaBaTb W3MECHYMBBIE BEIMYMHBI B
OKpPY’KaroILLeM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIIyYaWHBIM OMBIT (CIydalHBIH
SKCIEPUMEHT), JJIEMEHTapHOE COOBbITHE (DPJIIEMEHTAPHBIN HCXO.)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HaXOJUTh BEPOSITHOCTH CIIYYalHBIX COOBITUM B ONBITaX C
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMH COOBITUSMU; YMEHHUE pelaTh
3aJa4d METOZOM OpPraHW30BAaHHOTO Nepedopa U ¢ MCIOJIb30BaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OLIEHHWBATh BEPOSTHOCTU pEalbHbBIX
COOBITUN U SIBJICHUH, IOHUMATh POJIb MPAKTUUYECKHU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHUPE H B JKU3HH,
3HAKOMCTBO C IIOHATHEM HE3aBHCHUMBIX CO6BITHﬁ; 3HAaKOMCTBO C
3aKOHOM OOJIBIITUX YHCEI U €r0 POJIbI0 B MACCOBBIX SIBJICHUAX

16

YMeHue BbIOMpPATh MOAXOAALIMHA HM3Y4YE€HHBIH METOA Ul peIleHHs
3a/1a4, IPUBOJUTH NIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MATEMATUKU
B HCKYCCTBE, OIMCBIBATH OTACIIBHBIC BBIIAIOIINECS PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHA MATEMAaTUKU KaK HAayKH, NPUBOJUTH
IIpUMEpPBl  MATEMAaTHUYECKUX OTKPBITHM M HUX AaBTOPOB B
OTE€YECTBEHHOU U BCEMUPHON UCTOPUU




HEPEYEHbB 2JIEMEHTOB COIAEPXAHUSA, IPOBEPAEMbBIX HA OI'D I10

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS
1 Yucna 1 BIYUCIICHUS
11 Harypanbnsle u neinsle yncina. [Ipu3sHaku 1eIMMOCTH LEIIbIX YUCel
1.2 OOBIKHOBEHHBIE M JCCATUYHBIE  ApOOM,  TPOILEHTHI, OECKOHEYHBIC
MIEPHOINIECKIE IPOOU
13 PanmonanbHbple yncna. Apu@meTHueckue Onepalnuud C  palMOHaIbHBIMU
YHUCITaMHU
14 JleiicTBUTEnbHBIE YuCa. ApU(METHUYECKHE OIepaluud C JIeHCTBUTEIILHBIMHU
YHUCITaMHU
15 [TpuGnuKEHHBIE BBIYMCICHHUS, IMPAaBUJIA OKPYIVIEHUS, NMPUKHUIKA MU OLEHKA
pe3yJibTaTa BEIYUCICHUN
2 AnreOpanyecKue BEIPKCHUS
2.1 bykBeHHbIE BbIpaskeHUs (BBIPAXKEHUS C IEPEMEHHBIMH)
2.2 Crenenp c nenplM nokaszareneM. CTelneHb ¢ palMOHAIBHBIM IOKa3aTeIeM.
CaoiicTBa cTeneHH
2.3 MHoro4sieHsl
2.4 Anrebpanyeckast 1poOb
2.5 Apudmerndeckuii  KOpeHb  HaTypanbHOM  cremeHu.  JlelictBus ¢
apu(METHYECKUMH KOPHSIMH HATYPaJIbHOHN CTETICHH
3 YpaBHEHMs U HEPABEHCTBA
3.1 Llensie u apoOHO-panmoHanbHbIe ypaBHEHUS. CHUCTEMBI W COBOKYITHOCTH
ypaBHEHUI
3.2 Lenbie 1 npoOHO-panoHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEpPaBEeHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 UucnoBble MOCIEN0BATENBHOCTH
4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs ITOCIIEI0BATEIHLHOCTEN
4.2 Apudmernueckas u reomerpuueckas mnporpeccur. Dopmysna  CIOKHBIX
IIPOLIEHTOB
5 OyHKIUU
Oynkius, cnocoObl 3amaHud  ¢yHkuuu. I'paduk ¢yHkuun. OOGnacTb
orpezeneHusl U MHOXKecTBO 3HaueHuH ¢pyHkuu. Hynu ¢pyakuun. [TpomexyTku
3HAKONOCTOSHCTBA. IIpoMeXyTKH MOHOTOHHOCTH (PYHKIUH. MakCUMyMbl U
5.1 MUHUMYMbI (yHKIMU. HaunOonbliee M HauMeHblllee 3HaYeHHE (PYHKIHUU Ha
IPOMEXKYTKE
6 KoopanHaTsl Ha IpsSIMOi U IIJIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 X CBOICTBA
7.2 TpeyronpHuk
7.3 MHOroyrojabsHUKN
74 OKpy>XHOCTb U Kpyr
7.5 M3MepeHune reoMeTpu4ecKiX BeJTHYHH
7.6 BexkTops! Ha TuIOCKOCTH
8 BeposiTHOCTh 1 cTaTuCTHKA

8.1

OmnuncarenbHas CTaTUCTHKA




8.2 BepositHOCTB
8.3 KomMOunaTtopuka
8.4 MHuosxecTBa

8.5 I'padbr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YYEHUKA

* Marematuka. ['eometpus: 7 - 9-e kiaccel: 06a30BbIi ypoBeHb: yueOHHK; 14-e¢ m3naHue,
nepepaborannoe, 7-9 kmacc/ Atanacsn JI.C., byry3zoB B.®., Kagommer C.b. u np.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOAUYECKUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Marematuka. ['eomeTrpus: 7-9-e kiacchl: 6a30BbIi ypOBEHb: YUEOHHK, 7-9 Kitacchl/ ATaHacsH
JI.C., byryzoB B.®., Kagomunes C.b. u npyrue, AxkumoHepHoe obmiectBo «M3maTenbcTBo
«IIpocsemienne»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

1. Bu6nuoreka I{OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4, https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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