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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIACHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Btopoil nenbro n3yd4eHuss TeOMETpPUU SBISETCS UCIIONIb30BaHUE €€ KAK MHCTPYMEHTA IIPU
PELICHUU KaK MaTEMATHYECKUX, TaK ¥ IPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PECAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YHUTBhCS OINPENEeNIUTh I'€OMETPUUYECKYI0 (pUrypy, onucarh CIOBaMHU
JaHHBINA 4epTEX UM PUCYHOK, HAWTH IUIOIIAAb 3€MEIbHOIO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMUCIUTENbHAS JIMHUA B M3ydeHuu reomerpuu. llpn pemenun 3agau
IPAaKTUYECKOIr0 Xapakrepa oOydyaromMHCcs YUIUTCS CTPOUTh MaTeMaTHUYeCKHe MOJIENIN PealbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BakHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMHU Y4YEOHBIMM IpeIMETaMHu,
MOTUBUPOBaTb  MCIIOJb30BaTh  ONPEACICHHUS  IEOMETPUYECKUX  (GUIyp UM IMOHATHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (DU3HMKE U TEXHHUKE. DTH CBSI3U Hanboee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropa.

VYuebHblit kKypc «l'eomeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE PA3/eNbl COIEpIKAHUS:
«l'eomerpuueckue ¢GUTypel W WX CBOWCTBay, «/3MepeHHE TEOMETPUYECKUX BEIHUYUH,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B Helleli), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsTHUs TeomeTpuu. Touka, mpsiMasi, OTPe30K, Jiyd. Yroiy. Buubl yrios.
BeprukansHple U CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPNEHIUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpuH. [IpuMepbl cuMmmMeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE ITIOCTPOEHHUSI C IOMOUIBIO LIUPKYJISA U IMHEUWKU. TpeyronpHuK. BeicoTa, MenaHa,
OuccekTpuca, uX CBOMCTBa.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYrOIbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W TMpuU3HAKH paBHOOEAPEHHOTO TpeyrojibHUKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajieNbHbIX NpsiMbIX. CyMMa YIJIOB TpeyrojbHUKA. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpssMmoyronbHbId TpeyrojdbHUK. CBOMCTBO MeQuaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
NpoBeAEHHOW K runotreHyse. IIpusHaku paBeHCTBA MPSMOYTOJIbBHBIX TPEYrOJIbHUKOB.
[TpstMoyTonbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa 0 OOJIbIIEeM yriie U OOJbIIeH CTOpOHE TpeyroabHuKa. [leprnenuKynsap u HakJIOHHas!.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yria v CcepeAUMHHBIN NMEPHEHIUKYISP K
OTpe3Ky KaK Fr€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, HMX CBoOiicTBa. B3anMHoe pacrnoyioxeHue
OKpYXHOCTH U npsimoit. KacarenbHas U cexymas K OKpykHOCTU. OKpy>KHOCTb, BIUCAHHAsI B yTOJL.
BrincanHas u onncaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHaku M CBOMCTBA. YacTHBIE cily4an
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMCcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummMerpus. Teopema daneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[TogoGue TpeyroapHUKOB, Kod(pdunmeHT nomxodus. [IpusHaku mogoOus TPEyroJbHHUKOB.
[TpumeHneHne mo100ust PH peIIeHUH TPAKTUUECKUX 3ajay.

CgpoiicTBa miomaneil reomerpuyeckux ¢uryp. @opmynbl A IUIOMAAM TPEYTOJIbHUKA,
napauenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIAAe MOJOOHBIX QUTYD.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeT4yaTol Oymare.

Teopema I[Tudaropa. [lpumenenue teopemsl [Indaropa npu pemreHun NpakTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla MpsAMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnycanHble ¥ IIEHTPAJIBHBIE YIJIbl, YIOJ MEXIY KacaTeIbHONM M XOpAOW. YTJIBI MEXKIY
XOpAAaMH U CeKyIIMMH. BrincanHble 1 onucaHHble YeTBIPEXYTOIBHUKY. B3auMHOE pacnoioskeHne
IBYX oKpyxHOcTel. Kacanue okpyxHocTeil. O0me kacaTenbHbIe K IBYM OKPYKHOCTSIM.
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9 KJIACC

Cunyc, kocunyc, Tanrec yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIbl IPUBEICHHUS.

Pemwienne tpeyronbHukoB. Teopema KOCHHYCOB UM Teopema CHUHYCOB. Pemienue
IIPAKTUYECKUX 3aJa4d C UCIO0Ib30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BekTtop, nnmHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOINOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo JABYM HEKOJUIMHEApHbIM BekTOopaM. KoopauHaTel BEKTOpA.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XKJIEHUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBunbpHbIE MHOTOYTOIBHUKH. JlJInHA OKpYXHOCTH. ['pagycHast u paguanHas mMepa yria,
BBIYMCIICHHE JUIMH AYT OKpYyXHOCTeH. [1imomane kpyra, ceKTopa, CErMeHTa.

JIBIKEHUS TIOCKOCTH M BHYTPEHHUE CUMMETPHH (pUryp (371IeMeHTapHbIE MPEICTaBICHHS).
[TapannensHbiii nepeHoc. [1oBopoT.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMbl yueOHOro Kypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTUKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHUSAM POCCHUMCKMX MAaTeMaTUKOB M POCCHHCKON
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBJICHUH, TIPOLEAYpP TPakJAaHCKOTO O0IIecTBa (HAaIpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHME€ B PELICHUM INPAKTUYECKUX 3a/ad MaTeMaTU4ecKOi
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEeLIHON Npo(ecCHOHaIbHOM AATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCcKOll HaykKu Kak cdepbl 4elIOBEYECKOM [eATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTanue, GOpMUPOBAHUE KYJIbTYPHI 310POBbSI H IMOLIMOHATBHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pa3a >KM3HH (340pOBOE MUTaHME, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (u3nueckas aKkTUBHOCTb), COPMHUPOBAHHOCTBIO HaBbIKa pedIeKCuu, TpU3HAaHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eaoBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPaHHOCTH OKpY)KaloIIeW cpeibl, IJIaHUPOBAHHUS MMOCTYINKOB U OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’KAaroIlel cpenibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel uxX pereHus;
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8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:
TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOEH

KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JIIO,Z[efI, HpI/IO6peTaTI) B COBMECTHOM JCATCIIbHOCTU HOBBIC 3HAHUS, HABBIKWM M KOMIICTCHIUHU U3

OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,

IIOHATHUS, THUIIOTC3bI 00 oOBbeKTax SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH

,I[e(bI/IHI/ITI)I COOCTBEHHBIX 3HAHUH U KOMneTeHTHOCTeﬁ, IIAaHUPOBATb CBOE Pa3BUTHC,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYyallUI0, BOCIIPUHUMATE CTPECCOBYIO CUTYyallIO

KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIe DEIICHUS WU JEHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbBIE NMPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIHUPOBATH OMNPEAETICHUS IOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HhOpMyIupoBaTh U NPeoOpa3oBHIBaTh CYXKACHUSA: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpeYus B (pakrax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUAX, Npe/ularaTb KPUTEPUU JJIsi BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JIeJIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3z0upath J10Ka3aTeabCTBA MAaTEMATUYECKUX YTBEPKJIEHUH (IIPSIMbIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSATEIbHO HECIOXKHBIE J0Ka3aTesIbCTBA MaTeMaTHMYeCKUX (DaKToB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

BBIOMpPATh CNMOCOO pemeHuss y4uyeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOMpaTh Haubojee MOAXOAAIIUN C Yy4ETOM CaMOCTOSITEIBHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBatTe/bCcKe 1eicCTBUA:

UCIIONB30BAaTh  BOMPOCHI  KaK  HWCCIENOBATENbCKHA  MHCTPYMEHT  TMO3HAHUS,
dbopMyITHUpOBaTh BOMPOCHI, (PHUKCUPYIOIIHE MPOTHUBOPEUNE, TPOOIEMY, CaMOCTOSATEIHHO
yCTaHaBJ'II/IBaTI) HCKOMOE€ M JaHHOC, (bOpMI/IpOBaTB FI/IHOTe?;y, aprMeHTPIpOBaTB CBOHO
HO3UINI0, MHCHHE,

MPOBOJMTH IO CaMOCTOSITEILHO COCTABJIICHHOMY IUIAHY HECIIOKHBIH 3KCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHNE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHIEeCKOTO 0OBEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOi;
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®  CaMOCTOATENILHO (hOPMYIHPOBATH O0OOIIEHNUS U BBIBOBI 110 Pe3yiIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUs, HCCIIEOBAaHUs, OLIEHUBATh JIOCTOBEPHOCTb IIOJIYYEHHBIX DPE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

® [IPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE MPOLECCA, a TAK)KE BbIIBUTATh IPEAIIOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ unopmanmeii:

®  BBIIBIISATH HEIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMALINH, TaHHBIX, HEOOXOAUMBIX JIIS
peLIeHHS 3a/1a9u;

e BbIOMpATh, AHAIM3MPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIIHIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

e BbIOMpaTh (opMy MpeaCTaBICHUS UH(GOPMAIMH U WLTIOCTPUPOBATH PEIIacMbIe 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOM rpa(uKoil 1 uX KOMOUHAIMSIMU;

® OIICHWBATh HAAEKHOCTh MH(DOPMAIUK MO KPUTEPHUSIM, MPEUIOKEHHBIM YYUTEIEM WIIH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

e BOCIPUHMMATH U (POPMYJIUPOBATH CYXJEHUS B COOTBETCTBMM C YCIOBUSIMHU U LIEISIMU
oOmieHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOAY PELICHHUs 33a]a4d, KOMMEHTHPOBAThH
HOJIy4EeHHBIH pe3ynbTaT;

e B X0Je OOCYXKICHHUS 33aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMBbI, IPOOIEMEI,
pelaeMoil 3aauu, BHICKa3bIBaTh MJIEH, HAllEJICHHbIE HA TIOUCK PEIICHUs, COMOCTABIATh
CBOU CYXJICHHS C CY>KICHUSMHU APYIUX YUaCTHUKOB AMAI0Ora, OOHApyXHUBaTh pa3Iudue U
CXOJICTBO TIO3MLIMH, B KOPpeKTHOH ¢(opme (opMymupoBaTh pa3HOTIACHSA, CBOH
BO3PAXKCHHUS;

® MIPEICTABIATH PE3yNbTAaThl PEIICHUS 3a7add, SKCIIEPUMEHTA, WCCIICAOBAHMUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAlMUA |
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMaHTHON U WHINBHUIYyaTbHON PabOTHI MPH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

® [IPUHUMATH IIeTTb COBMECTHOW NEATEIHHOCTH, IIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOU
paboThl, pactpeAensaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboTsl, 000011aTh MHEHHSI HECKOIBKUX JTFOJIEH;

e y4yacTBOBaTh B I'PYMIOBBIX opMax paboThl (00CykaeHUsl, OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHS
C IPYTUMU YIEHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIA/1a B OO IPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:
® CaMOCTOSITEIbHO COCTaBJSATh IUIAH, aJTOPUTM pEUIeHHs 3ajayd (WIM €ro 4acTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOIIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BAPUAHTBI PELICHUI C y4ETOM
HOBOH MH(pOpMAIHH.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:
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e BJAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA IMpoIecca U pe3yabTaTra pelieHUs
MaTeMaTHYECKOH 3a/1a4u;

® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEUICHUH 33aJadl, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHUE PE3yJbTaTa JESATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHKEHUS WIIM HEJOCTHKECHUS LI, HAXOJUTh OMIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce OOydarOUmMiiCs MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pe3yIbTATHI:

Pacno3HaBaTh U3yueHHbIE TE€OMETpPUUYECKHE (UIYpbl, ONpPEAeNsATh HUX B3aUMHOE
pacrioyio’keHue, n300pakaTb FeOMETPUUECKUE (GPUTYPBI, BBIIOIHATH YEPTEIKHU MO YCIOBHIO 331a4H.
W3MepsaTh NMHEWHbIE U YIJIOBbIE BEIMYMHBI. PeliaTh 3aaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHON KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PaznnuaTh pasMepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaThcs MpU3HAKAMU pPABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOIUTH JTOTMUECKUE PACCYKICHUS C UCII0JIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonb30BaThcsd NpU3HAKAMH pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ TMPSMOYIOJbHOTO TPEYrojlibHUKAa, B PELIEHUU
FEOMETPUUYECKUX 3aau.

OnpeaensaTs NapaenbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C OMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[TpoBOIUTH BHIUMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAUYEHUS YIJIOB B
FeOMETPUUECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX NPU EPECEUEHHNH IBYX NapaUIETIbHBIX MPSAMBIX ceKylel. PemaTts
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XK/IEHUE YIJIOB.

Brnaners moHATHEM reOMETPHYECKOr0 MECTa TOUEK. Y METh ONpeAessTh OUCCEKTPHUCY yIiia
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FeOMETPUUECKHUE MECTa TOUEK.

DopMyIUpPOBaTh ONpPEACIICHUsI OKPYKHOCTH M KPYra, XOpJAbl M JHaMeTpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOAWUTh €€
ueHTp. Ilonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYroJbHUKA MIEPECEKAIOTCs B
OJIHOM TOYKE, U O TOM, YTO CEpeIWHHbIE MEPHEHIUKYISIPhl K CTOPOHAaM TpPEyroJbHHUKA
NEPECEKAOTCS B OJHOM TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTH, TOJb30BaTbCsl TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U pajunyca, IPOBEIEHHOTO K TOUKE KacaHusl.

[Tonp3oBaTbcss  MPOCTEMIIMMM — T€OMETPUUECKMMM  HEpPaBEHCTBAMH, IIOHUMATh MX
MIPAaKTUYECKUM CMBICIL.
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[IpoBOAUTH OCHOBHBIE T€OMETPUYECKHE TOCTPOCHHS C TOMOIIBIO HUPKYJIIS U TUHEHKH.

K konmy oOyuenus B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IPEIMETHBIE
pE3yJIbTaThL:

Pacnio3naBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, IMOJIb30BATHCS HMX
CBOICTBaMH MPU PEUICHUH FT€OMETPUUECKHX 3a]1au.

[TpuMeHsTh CBOICTBA TOUKM IE€PECEUEHMS] MEIUaH TPEYrolbHHKA (LEHTpa Macc) B
pelIeHny 3aj1ay.

Bnaznerp nmoHsTHEM CpelHEN JMHUM TPEYTOJIbHUKA U Tparneluu, IPUMEHATh UX CBONCTBA
IpU pelIeHUd TreoMeTpuueckux 3amad. llomp3oBaThesi Teopemoin Paneca U TeopeMoil O
IPONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSITh UX Ui PELICHUS IPAKTUIECKUX 3a/1a4.

[TpuMeHATH IPU3HAKH MTOJO0US TPEYTOJIbHUKOB B PEIIEHUN TEOMETPUIECKUX 3a/1a4.

[Tonb3oBatbes Teopemoii [Mudaropa asns perieHns reoMeTpUIeCKUX U MPaKTUYECKUX 3a/1au.
Ctpouth MaTeMaTHYECKYIO0 MOJEIb B MPAKTUYECKUX 33/1a4aX, CAMOCTOSTENILHO AeNaTh YePTEX U
HaXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

Brnagers moHsATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro yrijia MpsIMOYTIOJbHOIO
TpeyroiabHuKa. [10Jp30BaThCS 3TUMU MOHITUSMH JUIS PEIICHUS MTPAKTHUECKUX 3a7ad.

Bbruncnsate  (pasnuyHBIME - crloco0aMu)  IUIOHIaAb — TPEYroJbHUKA W IUIOUIAAU
MHOTOYTOJBHBIX ~Quryp (monb3ysach, TJI€ HEOOXOAUMO, KaJabKylsiTopoMm). [lpumeHsiTh
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/ladax.

Bnagerp MOHATHUSMH BIHCAHHOTO U ILIEHTPAJIBHOTO VIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yriaX, yriax MeXIy XopJaMu (CEKYIIUMHU) U YTIIe MeX Iy KacaTeIbHOU U XOpI0H pu
peLIeHUH TEOMETPUYECKUX 3a/1a4.

Bragers moHsATHEM ONKMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONUCAHHOIO
4eThIPEXYTOJbHUKA NPH PEILICHUH 3a/1au.

[TpuMeHATHh MOTy4YEeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTW4YeCKHe MOJIENH IJis
3a/1a4 peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (TOB3YSICh, I'71€ HEOOXOUMO, KAJTBKYJIATOPOM).

K koHiy oOyuenus B 9 kJacce oOydaromuiics MOJYYHUT CJEIYIOLIUE NpEeIMETHbIE
pe3yJbTaThI:

3HAaTh TPUTOHOMETPUYECKHE PYHKITUN OCTPBIX YIIIOB, HAXOAUTH C MX MTOMOIIBIO pa3IHYHbIE
AJIEMEHTHI TMPSMOYTOJBHOTO TPEYroJbHUKA («PEUIEHHE MPSIMOYIOJbHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KaJIbKYJIATOpA) AJTUHBI M YIJIbI 17151 HETAOJMYHBIX 3HAUCHHH.

[Tonp3oBaTbest popMysiaMu MPUBEIEHUS] U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTS HAXOXKJICHHSI COOTHOIIIEHUH MKy TPUTOHOMETPUUYECKIMH BETMYMHAMH.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHBbIX 3JIEMEHTOB
TPEYrojJbHUKa («pelIeHUue TPEYroJbHUKOBY), MPUMEHATh UX IPH PELICHUH T'€OMETPHUYECKUX
3az1ad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [Tomp30BaTbest CBONCTBAMU 1MOI00MST MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIISTH JJTHHBI U
HaXOJUTh YIJbl y MOoJ0OHBIX ¢uryp. Ilpumensars cBoiicTBa MoA0OMs B MPAKTUYECKUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI MOJOOHBIX (PUTYP B OKPY’KAIOIIIEM MUpE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbess BEKTOpaMH, IMOHMMAaTh MX T'€OMETPUYECKUNH M (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUH TI'eOMETPUYECKUX U (u3nyeckux 3anad. [IpuMeHsATh cKalspHOe
MIPOM3BEICHNE BEKTOPOB AJIs1 HAXO0XACHUS UIMH U YTJIOB.
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[Tonp3oBaTbcss METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B PELICHUU
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBUIIBHOTO MHOTOYTOJBHHKA, JJIUHBI OKPY>KHOCTH, JUIMHBI JYyTH
OKPY)KHOCTHM M paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETpUU (PUTYp, MPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOZAEIH I
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUYECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYITOPOM).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoJsuuyecTBO 4acos DJIeKTPOHHbBIE

HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Koutpoasubie I[IpakTnueckue

NMPOrpaMmblI Bcero 5 p pﬁ o0pa3oBaTe/ibHbIE

a00TBI a00TBI
pabo paobo pecypchbl
IIpocreiimme reomerpuueckue GUrypsl U
p P Guryp bubmuorexa [JOK

1 ux cBoiicTBa. M3mepenune 14 1
T€OMETPUYECKUX BEITUUNH

https://m.edsoo.ru/7{415¢e2e

bu6mmorexa [IOK
2 Tpeyromriku 22 ! https://m.edsoo.ru/7f415¢2¢
3 [TapannenbHble IpsAMbIE, CyMMa YIJIOB 14 1 bubnuorexa [IOK
TpeyrojbHUKa https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTh 1 KpyT. ['eomeTpuueckue 1 1 bubnuorexa [JOK
MTOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
. bubmuorexa [JOK
5 [ToBTOpenue, 06o0IIIEHNE 3HAHUI 7 1 https://m.edsoo.ru/7f415¢2e
OBHIEE KOJIMYECTBO YACOB I1O 68 5 0
ITPOT'PAMME
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8 KVIACC

6

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

YeThIpEXyroIbHUKA

Teopema ®aneca u Teopema o
MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE
TPEeYroJIbHUKU

IInomans. Haxoxnenue miomanei
TPEYrOJIHLHUKOB M MHOTOYTOJIEHBIX (hHUTYD.
[Tnomanu nonobHbIX puryp

Teopema [Tudaropa u Havana
TPUTOHOMETPUHU

Vsl B OKpyXHOCTU. Brincannsie n
OIMCAHHBIE YETHIPEX YT OJIbHUKH.
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPYXHOCTEH

[ToBTOpenue, o6o0IIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoauuecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoThI padoThI
12 1
13 1
14 1
10 1
13 1
6 1
68 6 0

IIpakTH4eckue

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f417¢18

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

7

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NPOrpamMMbl

Tpuronomerpust. Teopemsl KOCHHYCOB U
CHUHYCOB. Pelienue TpeyroibHUKOB

[IpeobpazoBanue moaoowus.
Mertpuueckrne COOTHOUIEHHUS B
OKPYKHOCTH

BekTopst

HeKapTOBLI KOOPpAHWHATBI Ha IIJIOCKOCTH

[IpaBunbHbIE MHOTOYTOJIBHUKHU. J{mnHA
OKPY>KHOCTH U ITOUIaAb Kpyra.
Brraucnenune riomnianen

JIBH>KEHUS TUNIOCKOCTH

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoauuecTBO 4acoB

Bcero Kontpoabubie IIpakTnyeckue
paboThI padoThI
16 1
10 1
12
9 1
8 1
6
7 1
68 5 0

DJIeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41al2c
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

I'eomerpus

Pacrnio3HaBaTh N3y4eHHbIE TE€OMETPUYECKHE (PUTYPBI, OTIPENENATh UX
B3aMMHOE pPAaCMOJIOXKEHUE, U300paxarb TreoMeTpuyeckue (Urypsi,
BBITOJHATh YEPTEKU IO YCIOBUIO 3a1aud. M3MepsATh JMHENHbIE U
YIJIOBbIE BEJIMYMHBI. Pemats 3a/1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB
Y BEJIMYUH YIJIOB

Jenats rpy0yro OLIEHKY JMHEWHBIX U YTIOBBIX BEJIMYHUH IPEIMETOB B
pealbHOM JKU3HHU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Paznnyarhb
pa3Mepbl ITUX 0O0BEKTOB 110 HOPSAAKY BETUUUHbI

CTpOI/ITB YCPTCIKU K TCOMETPUICCKHUM 3aaa4aM

ITonb3oBaTbes [IPU3HAKaMU paBeHCTBA TPEYrOJIbHUKOB,
UCTONB30BaTh  MpPHU3HAKK M CBOWCTBA  PAaBHOOEIPEHHBIX
TPEYrOJIbHUKOB IIPU PELICHUH 3a1a4

[TpoBOIUTH  JIOTMUECKHE  pACCY)KIEHHMs C  HCIHOJIb30BAHHUEM
reOMETPUUYECKUX TEOPEM

ITonb3oBaTbcs IIPU3HAKaAMU paBeHCTBA IIPSAIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, MPOBEIEHHON K THIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a

OnpenensTh NapajjieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE
o0pa3yeT ¢ HUMH cekymas. OnpeaensiTh NapauieIbHOCTh MPSIMBIX C
MMOMOUIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM 10 TOUEK
JIpYrou npsamou

Pemars 3amaun Ha kiieT4aroil Oymare

[IpoBOUTH BBIYMCICHUS M HAXOJIWUTh YUCIOBbIE U OyKBEHHBIC
3HAYEHUs YIVIOB B TE€OMETPUUYECKUX 3a/1adyax C HCIOJb30BAHUEM
CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX MPU TEPECEYCHUU JBYX MapaIeIbHBIX MPSIMBIX
ceKylei. Pemare npakTuyecKkue 3a1a4i Ha HaX0XKICHUE YTIIOB

Bnagerp TmOHSATHEM Te€OMETPUUECKOTO MeCTa TO4YeK. YMeETh
omnpeneNniaTh OMCCEKTPUCY yIila U CEepelIMHHBIA MEPHeHIUKYISp K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOUEK

@opMyIHpOBaTh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M
JUaMeTpa OKPYKHOCTH, IIOJIb30BaTbC HX CBOMCTBaMHU. YMeETh
IIPUMEHSATH 3TH CBOMCTBA TP PELICHNN 3a/1a4

BraneTe MOHATHEM ONHCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e€ 1eHTp. [lomp3oBaThcs (akTamMu O TOM, UTO
OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHOW TOYKE, U
0 TOM, YTO CE€pPEAMHHBIC EPIEHANKYIISAPHI K CTOPOHAM TPEYrOJIbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE
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Brnanmetp moOHSITHEM KacaTeNbHOH K OKPYXHOCTH, IIOJIb30BaThCS
6.13 TEOpEeMO O TMEepHeHIUKYIIPHOCTH KacaTeabHOM U  paauyca,
NPOBEIEHHOTO K TOYKE KacaHUs

ITons30BaThCA HpOCTeI;'IHIHMI/I TCOMETPUICCKUMHU HCEPABCHCTBAMU,
IIOHHUMATDh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.14

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

6.15 .
LUPKYJIS U JINHEHKA

8 KJIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

6 ['eomeTpus

6.1 Pacrnio3naBaTh OCHOBHBIC BUIbI IICTI:'IpéXyl"O.]'ILHI/IKOB;. HUX 3JICMCHTHI,

IIOJIb30BAThCS MX CBONCTBAMU IIpU pCHICHUH T'COMETPUUCCKUX 3aayd

[IpuMeHATH CBOMCTBA TOYKHM IIEPECEUECHMs] MEAUaH TPEYrOJbHHUKA

6.2
(LeHTpa Macc) B pEIICHUH 3a1a4

Bragete noHsATMEM CpEeAHEN JIMHMM TPEYroJIbHUKA WM TpalleLuu,
IOPUMEHATh HX CBOICTBa IpU pELIEHUHM T€OMETPUUYECKHX 3ajad.
ITonb3oBarbes Teopemoit asieca U TEOPEMON O MPONOPLUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX IS PELICHUs IPAaKTUUECKUX 3a1a4

6.3

HpI/IMeHSITL IIPpU3HAKH HOI[O6I/I$I TPEYIrOJIbHUKOB B PCHICHUH
TCOMETPHUICCKUX 3aaayd

6.4

[Tonb3oBatbes Teopemoit [Iudaropa 11st perieHus: reoMeTpUUEcKUX 1
IIPAKTHYECKUX 3amad. CTpoUTh MaTEMAaTHUYECKYyH0 MOZEIb B
MPAKTUYCCKUX 3aaa4ax, CAMOCTOATCIIbHO A€JIaTh qepTém U HAaXOOUThb
COOTBETCTBYIOIINE JAJINHBI

6.5

Bnagers moHsATHUSMU CHHYCa, KOCHHYCa M TaHI€HCAa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojibHUKa. [101p30BaThCs 3TUMH TOHSATHSMU
JUTSL pEIICHUS TPAKTUYECKHX 3372

Bbruucnarte (pa3iuyHbIME croco0amMH) IUIOIAAb TPEYrojJbHUKA U
IUIOUIaId MHOTOYTOJbHBIX (GUryp (MOJB3YACh, IJleé HEOOXOIUMO,
KaJIbKyIITOpOoM). [IpMMeHsATh MOJTy4eHHbIE YMEHHS B MPAKTHUYECKUX
3ajauax

6.7

Bnanerp MOHATHAMH  BOMCAaHHOTO W IIEHTPAJbHOrO  yIJja,
MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIilax MeXay XopaaMu
(cekymmmm) 1 yriie Mexay KacaTeJIbHOM M XOpAOW IPHU PELIECHUH
reOMETPUUECKUX 3a]a4

6.8

BHa}IeTB IIOHATHUEM OIIMCAaHHOI'O '—ICTI)IpéXYFOJ'II)HI/IKa, IMPUMCHATH

6.9 o .
CBOHMCTBA OIMMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPU PCHICHUUA 3aJ1a4

[IpuMeHsTh TMOJIyd€HHbIE 3HAHMSI HA IPAKTUKE — CTPOMTH
MaTeMaTHUYecKue MOJIEIH IS 3a7ad peaJbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIE BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYJISITOPOM)

6.10
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9 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPHIX YIJIOB, HAXOAMUTH C UX
IOMOILBIO Pa3IMYHbIE IEMEHTHl HPSIMOYTOJBHOTO TPEyrojbHHUKa
(«pemieHne NOpPSAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomautes (c
IOMOILBIO  KaJIBKYJIATOpPA) JUIMHBI M YINIBI A HeTaOJIM4YHBIX
3HaYEHUN

ITonb3oBarbes dbopmynamMu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOKICHUSI COOTHOLLIEHUI
ME¥K]1y TPUTOHOMETPUYECKUMU BEJIMUUHAMU

Hcmonns30BaTh TCOPECMbI CHHYCOB M KOCHHYCOB [JI1 HaXOXICHHA
Pa3JIMYHBIX 3JICMCHTOB TPCYTI'OJIbHUKA («pemeHne TpeyTO.]'ILHI/IKOB»),
MNPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a1

Brnagers moHsATHUSMU TIpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThes CBOMCTBAME TIOI00US
MPOU3BOJILHBIX (PUTYP, YMETh BBIYUCISATH JUTMHBI U HAXOAUTh YIIIbI Y
no100HBIX Guryp. [IpuMeHsITh CBOMCTBA TOIOOUS B MPAKTHYICCKHIX
3ajayax. YMETh TIPUBOJIUTH MPHUMEPbl TMOJOOHBIX (uUryp B
OKpY’KaIoIIeM MUpe

[Tonb30BaTbcs TeOpeMaMH O MPOU3BEACHUU OTPE3KOB XOpH, O
MIPOU3BEJIEHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJbHOU

ITonb30BaTbcs BEKTOpPAMM, IIOHUMAThb HX TE€OMETPUYECKUU U
¢bu3nyecKkuil CMbICI, IPUMEHATh UX B PEIIEHUU T'€OMETPUUYECKUX U
¢duznveckux 3anay. [IpuMeHsTH cKansipHOEe NPOU3BE/IEHHE BEKTOPOB
JUISl HAXOXKJEHUS JUIMH U yTJI0B

ITons30BaThCS MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B
pCeIICHUN TCOMETPUUCCKUX U ITPAKTUYCCKUX 3ada4

Biagers MOHATHAMU IPABUIBHOIO MHOTOYIOJBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTHU M paJUaHHOM MEpHI yria,
YMETb BBIYUCIATH IUIOIIAAbL Kpyra W ero yacre. IIpumensars
IIOJIy4EHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax

HaxonuTh OCHM MM LEHTPHl CUMMETpHUM (UTYp, TPUMEHSTH
JBUKEHUS TNIOCKOCTU B IPOCTEUIINX CITyyasx

[lpuMeHSATH TIONYYEHHBIE 3HAHHWS HAa TPAaKTUKE — CTPOUTHh
MaTeMaTHYeCKue MOJAEIH JUIS 3a]ad pealbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIE BBIYUCICHUS C TPUMEHEHHEM IOJ00Us W
TPUTOHOMETPUUYECKUX (QYHKIUI (MONB3YysACh, TI/1€ HEOOXOIUMO,
KaJIbKYJIATOPOM)
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ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
6 I'eomeTpus

HauanbHubie nonsTus reomerpun. Todka, npsiMast, OTpE30K, JIyd. Yol Busl
6.1 yriioB. BepTukanbHble U CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIEHAUKYIAPHOCTD IPSIMbIX

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpPHHU.

6.2 [IpuMepsl CHMMETPUHN B OKPYKAKOIIEM MUPE

6.3 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBI LUPKYIS U JUHEHKHU. TpeyroyibHUK.
Bricora, Mmennana, buccekTpuca, X CBOMCTBA

6.4 PaBHOOEpeHHBIE W  PaBHOCTOPOHHUN TPEyroibHUKU. HepaBeHCTBO
TPEYroJIbHUKA

6.5 CpolicTBa U TMpU3HAKU PAaBHOOEIPEHHOrO TpeyroibHUKa. IlpusHaku
PaBEHCTBA TPEYTrOJIbHUKOB

6.6 CpoiicTBA M MpU3HAKKM MapajUleNbHbIX npsAMbIX. CyMma  yrioB
TpPEyroJIbHUKA. BHEIIHNE yIiIbl TpEeyroJbHUKA
[TpstmoyronbHbI  TpeyronbHUK. (CBONCTBO MeIWaHbl MPSIMOYTOJIbHOTO

6.7 TPEYroJibHUKA, NPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsAMOYTrOJIbHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O

6.8 JUTMHE JIOMaHOHM, Teopema O OoJblieM yrie ©u OOJbIIeH CTOpOHE
TpeyroyibHUKa. [lepnenquKynsap U HaKJIOHHas

6.9 I'eomeTpuyeckoe MeCcTO TO4YEK. buccekTpuca yriia W CEpeIMHHBIN
NEPHEHAUKYIIAP K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOYEK
OkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoOWcTBa. B3ammHoe

6.10 pacroyio)xeHne OKPY>KHOCTH W mpsimoil. KacarenpHas u cekymas K
OKPY>KHOCTH

6.11 OxpyKHOCTH, BNMCAaHHAas B yroj. BrncaHHas M onucaHHas OKPYKHOCTH
TPEYroJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA

63 Tpanenusi, paBHOOOKass Tpamernusi, €€ CBOWCTBA U  NPU3HAKH.
[IpssMoyronbHas Tpanenus

6.4 Meron ynBoenus Menuansl. LlenTpansHas cummerpus. Teopema daneca u
TeopeMa O IMPONOPLUUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
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[TogobOue TpeyronbHUKOB, KodhdumueHT momodbus. [IpusHaku momoOus

6.6 TPEYTONbHUKOB. [I[puMeHeHe MOA00uS IPU PEIICHUH MPAKTUICCKUX 3a/1a4

6.7 @opmynbsl U TUIOIIATU TPEYTrOJIbHHMKA, Mapajuienorpamma, pomba u
Tpaneuu

6.8 CroiictBa Tutomazaeii reomerpudeckux ¢uryp. OTHOIIEGHHE ILIOIIAeH
oTI00HBIX pUryp

6.9 Brrunciienue miomaiei TpeyroJJbHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYaTON
Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl [Iudaropa mnpu pemeHun

MMPAKTUYCCKUX 3aaa4d

CuHyc, KOCHHYC, TAaHI'€HC OCTPOrO yrijla MPSMOYTOJbHOTO TPEYroJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPUYECKHE
¢bynkun yrinos B 30°, 45° u 60°
BrimcanHble M IEHTpanbHBIC YIJIBI, YTOJ MEXKIy KacaTelbHOW M XOpJIOH.

6.12 VYTriael MEXAY XOpPAaMU U CEKYILIUMHU
6.13 BrnncanHble U OMMCAHHBIE YETHIPEX YT OIbHUKU
6.14 B3anmHoe pacnonoxkeHue AByX OKpyxkHocTei. KacaHue OKpy:KHOCTEM.
OOu1re kacaTeabHbIE K IBYM OKPYKHOCTSM
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Perenue
6.2 MIPAaKTUYECKUX 3aad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 ITpeoOpaszoBanue nogobus. Ilogo6re cOOTBETCTBEHHBIX IEMEHTOB
6.4 Teopema o0 mpon3BeIEHNN OTPE3KOB XOP/, TEOPEMbI O IPOU3BE/ICHHHU OTPE3KOB
CEeKYILIUX, TeOpeMa O KBajipaTe KacaTeJIbHOU
Bexktop, nmnuHa  (MOAynb) — BEKTOpA,  COHAIPABIICHHbIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOKHO HAINpPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTIepaliy Ha/l BeKTopaMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJJINHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CKansipHOE IPOU3BEEHUE BEKTOPOB, IPUMEHEHUE IS
HaXO0XACHUS JUIMH U YIJIOB
JlexapTOBBI KOOPJAMHATHI HA IIJIOCKOCTH. Y PABHEHUS NMPAMON M OKPYKHOCTH B
6.7 KOOpJMHATAax, IEPECEUEHNE OKPYKHOCTEN U MPSAMBIX. MeTOoa KOOpAMHAT U €T0
MIpUMEHEHNE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa OKPYKHOCTH. I'pagycHas m paguaHHas Mepa yria, BBIYUCIEHUE AJIUH
IyT OKPY>KHOCTEH
6.10 [lmomane kpyra, ceKkTopa, CErMEeHTa
6.11 JIBUKEHMsI MJIOCKOCTH M BHYTPEHHHE CHMMETpUU (QUryp (3JIeMEHTapHbIE
' npencrasienus). [lapamiensHelil nepenoc. Ilosopor
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajja4; yYMEHUE UCIOJb30BaTh TIpapHUuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLIECCOB W SBICHUMW, IpHU
peLIeHUH 3ajjay U3 APYTUX Y4eOHbIX IPEIMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHNUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUSA, IMPUBOJAUTL IIPHUMEPBI MU KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIMMOCTb HATypaJbHBIX 4YHCEJ, IPU3HAKU
JeTMMOCTH, TEJI0e YHCII0, MOAYJb YMCIa, OOBIKHOBEHHAs! IpO0b U
JecaTU4Has Apo0b, CTAHJAPTHBIN BUJI YKMCIIA, PAlMOHATIBHOE YHCIIO,
UppaIMOHATIFHOE YHCIIO, apu(PMETHYECKUH KBAJPATHBIH KOPEHD;
YMEHHME BBINOJHATH JCHCTBHS € UYWCIAMH, CpPaBHUBAaTbh W
YIOpSAIOYMBATh YHWCIIA, IPEACTABIATh 4YHMCIA HAa KOOPAMHATHOM
IPSAMOM, OKPYIVIATH YHUCIA;, YMEHUE JenaTb NPUKUIKY U OLICHKY
pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHATHSMU: CTETIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOUJIEH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOM CTENEHH
OoJibllle €MHMIBI, YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSAMH, pa3I0kKeHHe MHOTOWIEHa Ha MHOXHTENH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYNT Pa3HOCTH KBaJApaToB H
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM TNEPEMEHHOW, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE peliaTh JIMHEHHbBIE U KBAIPATHBIE YPABHEHHS,
JIpOOHO-palMOHANBHBIE YPaBHEHUSI C OJTHON MEPEMEHHOM, CHUCTEMBI
JIBYX JTMHEWHBIX YPAaBHEHUM, JMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAallMOHANBHBIE HEPABEHCTBA C OIHOU
MEPEMEHHOM, B TOM YHUCJIE PU PENICHUH 33/1a4 U3 APYTUX MPEIMETOB
M TPAKTHYECKUX 3a7ad; YMEHUE MCIIOJIb30BaTh KOOPJIAWHATHYIO
MPSIMYI0 ¥ KOOPJIMHATHYIO TIJIOCKOCTH JJIsi M300PaKeHUs peleHui
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIMS, IpaduK QyHKIUN, HYTH
byHKIHIH, MIPOMEXYTKH  3HAKOIOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTaHMs, yOBbIBaHUS, HAWOOJbIIEE M HAaWMEHbIIEE 3HAYCHHS
byHKLNY; YMEHHE OIIEpUPOBATH MOHATHSMM: npsivast
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HPONOPLUUOHATIBHOCTD, TNHEWHAsT QyHKIHS, KBaApaTHIHAas QyHKIIHS,
oOpaTHasi MPOMOPIUOHAIBHOCTh, Mapaboiia, rumepoosa; ymeHue
crpouth Tpaduku  (QYHKIMHA, HCIONB30BaTh TIpadukd Uit
OIIPE/ICTICHUSI CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIS PEIICHHUS
3a/1a4 U3 IPYrux y4eOHBIX IPEIMETOB M PEalbHOM KH3HU; YMCHHE
BBIpa)KaTh (POPMYJIaMHU 3aBUCHIMOCTH MEX/y BETUYMHAMU

YMmenue OncprupoBaTh IIOHATUAMMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeoMeTpUyecKass IPOrpecCHH; yMEHHe
7 MCTIOJIb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEH, (DOPMYIBI CYMMBI U

o0uiero ujieHa Ipu pelIeHUuU 3a/lad, B TOM YHUCIe 3a/1a4d U3 IPYrux
y4€OHBIX MPEIMETOB U PEAIbHON KU3HU

YMeHue pemars 3aa4d pa3HbIX TUIIOB (B TOM YHCII€ Ha MPOIEHTHI,
JOIM M 4YacTd, JBIKEHHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
MOKYIIOK M YCIIYT, HAJIOTH, 3a7[a41 U3 00JaCTH YIpaBICHUS JIMUHBIMU

8 U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMbI 110 YCJIOBUIO 3aJ1ayH,
MCCJIEIOBATh MOJyUEHHOE PEIICHUE U OLIEHUBATh MPABIONOA00HOCTh
MOJYYECHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
ayd, JIOMaHas, yTroJI, MHOT'OYTOJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN u PABHOCTOPOHHUI TPEYTrOJIbHUKH,
HOPSMOYTOJIbHBIM TpeyrojbHUK, MeluaHa, OHUCCEKTpuca U BbICOTA
TPEYrojbHUKA,  YETBIPEXYTOJIbHUK,  HNapajuleorpaMM,  pomo,
IPSIMOYTOJIBHMK, — KBajpar, Tpalelus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHME pellaTh 3a/aud, B TOM YUCJIE U3 NIOBCEIHEBHOM XKM3HU, HA
HAaxO0KJICHNE N'€OMETPUYECKUX BEJIUYNH C IPUMEHEHUEM H3Y4YECHHBIX
CBOWCTB GUryp u (pakToB

YMeHne onepupoBaTh TOHSTHSIMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapalljIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX,
yroll MEXIy NpPSIMBIMH, TEPIEHAUKYISAP, HAKIOHHAS, MPOCKIIHS,
10 nogobue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKH W TPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  MapauledbHOCTh U
NEePIEHAUKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHUPE

YMeHne omnepupoBaTh TOHATUSIMH: JUIMHA, PACCTOSHHE, Yroll
(BenMUYMHA yria, CHHYC U KOCHUHYC yrja TPEyrojbHUKa), IJIOIIA/Ib;
yMEHHUE OIICHUBATh Pa3MephI MIPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE MPUMEHATh (OPMYyNBI TEpUMeTpa U IUIOHIAaN

11 MHOTOYTOJIBHUKOB, JJTMHBI OKPYXHOCTH M TUIOMIAIU Kpyra, oObema
MPSIMOYTOJIBHOTO TMapajlieNienuIiea; YMEHUE NMPUMEHSTh NMPU3HAKU
PaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJIbHUKA,
teopemy [ludaropa, TpPUTOHOMETPUYECKUE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIAACH

VYMenue wu3o0pakaTh IUIOCKME GUTYpHl M UX KOMOUHAINH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX

12
HHCTPYMCHTOB H DJJICKTPOHHBIX CpPCIACTB IO TEKCTOBOMY WA
CUMBOJIbHOMY OIIMCAHUTO
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YMeHue omnepupoBaTh IMOHATHSAMH: MPSIMOYroJIbHasg —CHCTEMa
KOOPJMHAT, KOOPJAWHATHI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOpa Ha YHCIO, CKaJsIpHOE MPOU3BEIACHHE
BEKTOPOB; YMEHHE WHCIIOJIB30BaTh BEKTOPhl M KOOPAWHATHI ISt
MPEJICTaBICHUS TaHHBIX U PEUICHHs 3a7ad, B TOM YHCIIe U3 JPYTHX

YMeHue omnepupoBaTh IMOHSATHAMHU: CTOJOUKOBBIE U KPYrOBBIE
qyarpaMMmbl, TaOIMIbI, cpeaHee apudmMeTHuecKkoe, MeIHUaHa,
HanOoJIbIlIee U HAaMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOrO HabOPa;
YMEHUE W3BJIEKaTh, MHTEPIPETUPOBATh M  IPeoOpa3OBHIBATH
uHPOPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAX ¥ Ha JMarpamMMax,
OTPaXKarOIYI0 CBOMCTBA U XaPaKTEPUCTUKH PEAJIbHBIX IIPOLECCOB U
ABJICHUM; YyMEHUE pacllO3HaBaTb H3MEHYMBBIC BEIUYUHBI B

YMeHue onepupoBaTh MOHATUAMU: CIy4allHbBIH ONBIT (CIydaiHbIHA
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITUE (PJIIEMEHTApHBIH MCXOJ)
CJIy4alfHOI'O OMbITa, CIy4ailHOE€ COOBbITHE, BEPOSTHOCTb COOBITHS,
YMCHHEC HaXOJAUTb BCPOATHOCTH CJIy‘IB,fIHI:IX COOBLITUHA B OIIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJjaud METOAOM OPIraHU30BAHHOIO Iepedopa U C UCIOJIb30BAHUEM
IpaBUja YMHOXECHMS; YMEHHE OLIEHUBATh BEPOSITHOCTU peallbHBIX
COOBITUI U SIBJICHUH, TIOHUMATh POJIb IPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XaloLleM MHpPE U B JKU3HU,
3HAaKOMCTBO C IIOHATHEM HEC3aBHCHMBIX CO6BITHﬁ; 3HAaKOMCTBO C

YMmenue BLI6I/IpaTB HO)IXOI[FIIJ_[I/II\/'I H3y‘leHHBIfI MECTOH JIs1 pPCHICHUA
3aaa4u, NPpUBOAUTE HNPUMEPHEI MATEMATHYCCKUX 3aKOHOM€pHOCT€fI B
npupoac U XU3HU, paCIlO3HABATH MIPOABJIICHUC 3aKOHOB MATEMATUKU

13
y4eOHBIX MPEIMETOB U PEAIbHON KUZHU
14
OKpYKarolleM Mupe
15
3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHUSIX
16

B HCKYCCTBE, OIIMCHIBATH OTJAEJBHBIE BBIJAIOIINAECA PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IIPpUMEPBl  MATEMaTU4YECKUX OTKPBITHM M WX aBTOPOB B
OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIC
NepUOANYECKHE JPooH
13 Panmonaneupie uncia. Apudmernyeckue omnepanud ¢ paluoHaJIbHBIMU
YUCIIaMHU
1.4 JetictButenbHble yncia. Apu(pMETHYECKUE ONEPAMH C JIeHCTBUTEIbHBIMU
YUCIIaMHU
15 [Tpubmmxénnnie BBIMHCIICHNA, MPaBUIA OKPYIVICHNS, NMPUKUAKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C IEPEMEHHBIMH )
29 Cremnenb ¢ nensiM mnokazareneMm. CTeneHb C palMOHAIbHBIM MOKA3aTEeNeM.
' CaoiicTBa cTeneHN
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
75 ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleHcTBuUs ¢
apupMeTUYECKUMH KOPHIMHU HAaTypalbHON CTETICHU
3 YpaBHEHUs 1 HEPABEHCTBA
31 [enbie I/IVZIpO6HO-paIII/I0HaJ'II>HI>Ie ypaBHeHUs1. CHCTEMBI W COBOKYITHOCTH
YpaBHEHUU
39 Llenbie u npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB
33 Pentenune TekcTOBBIX 3a1a4
4 YucnoBble NOCIE0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
49 ApudmeTrndeckass U TeoMmMeTpuyeckas mporpeccur. Dopmyna  CIOKHBIX
IIPOLIEHTOB
5 DyHKIMHU
OyHkus, crnocoOsl 3amanus GyHKiuu. ['paduk  ¢dyakmuu. OO6racTh
ornpezeNeHus: 1 MHO)KecTBO 3HaueHuH ¢pyHkiun. Hynu ¢pynkiun. IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (GYHKIHH. MakCUMyMbl U
MUHUMYMBI (yHKIUMK. Hambosbiiee u HauMeHbllee 3Ha4eHHE (YHKIMHM Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha IpsIMOM U MIIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUTypsl U HX CBOMCTBA
7.2 TpeyroapHuK
7.3 MHOroyroibHUKH
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7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

OKpY>XHOCTb U KPYT

N3mepeHne reoMeTpuuecKux BEIMYUH
BekTopbl Ha IIOCKOCTH

BeposTHOCTB U CTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

Kombunaropuka

MmuoxecTBa

I'padmsr

[okyMeHT co3aaH B anekTpoHHown copme. Ne 103 ot 29.08.2025. UcnonHutens: BeukuTtosa T.A.

Ctpanuua 23 n3 25. CtpaHuua cosgaHa: 24.09.2025 14:12

g SIEKTPOHHBIN
¥ TATAPCTAH



YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
['eometpus, 7-9 kmaccer: yueb. Jlns obmeodpaszosar. Yupexaenuii / (JI.C. AranacsH, B.O.
byry3os, C.b. Kagomies u ap.) — M.: [Ipocsemenue, 2017, 2024

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
I'eometpus, 7-9 knaccer: yueb. s odmeobpasosar. Yupexaenuii / (JI.C. AtanacsH, B.O.
Bbyry3os, C.b. Kagomiies u ap.) — M.: [Ipocsemenue, 2017, 2024

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://edsoo.ru
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