MYHUIUITAJIBHOE OBIHIEOBPA3OBATEJIBHOE YUYPEXKJIEHUE
«CPEJHSSI OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 6 UMEHHU I'EPOSI COBETCKOI'O COIO3A B.IL.I'PUIIKOBA>

PACCMOTPEHO YTBEPXJIEHO
METOJINYECKUM 00beTHHEHUEM [Ipukazom

yUUTEIeH MaTeMaTUKU UH(POPMATHKH MOY «Cpennsst mkona Ne 6%
IIpotokon Nel ot 30.08. 2021r Ne233 ot 30.08.2021r.

PaGouas mporpamma
no yueonomy npeamety «I'eomerpus» (7-9 Kiacchl)

Pa3paborunk:
Mo yuuTeseil MAaTeMaTUKH U
HHGOPMATUKH

r. JIyra

2021 r.



IInanupyemMsle pe3yJibTaThl H3y4eHHs] Kypca reoMeTpuu B 7-9 kiiaccax

Juunocmnuie:

1) dopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH, OOy4aroluXxcs K
CaMOPAa3BUTHIO  CAaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUYECHHUIO U 10 3HAHUIO, BEIOOPY AaIbHEHUIIETo
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpE Mpodeccuii 1 MpoPecCHOHATBHBIX MPEANOUYTECHHI, OCO3HAHHOMY
MIOCTPOCHUIO HWHAMBHUIYAIbHON 00pa30BaTeNIbHON TpPAaeKTOPUM C Y4YETOM YCTOMUYMBBIX IO3HABATEIbHBIX

HUHTEPCCOB;

2) ¢bopMHUpOBaHKE IIETOCTHOIO MHUPOBO33PEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH

1 O0OIIECTBEHHON IPAaKTHUKHU;

3) dopMupoBaHHEe KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHUHM M COTPYAHMYECTBE CO CBEPCTHUKAMH,
CTapUIMMH M MJIQAIIUMU B 00pa30BaTeNIbHON, OOIIECTBEHHO TIOJE3HOW, YyueOHO-HCCIeN0BaTENbCKOH,

TBOPYECKON H IPYTrUX BUAAX JCSATEIBbHOCTH;

4) YMCHUC ACHO, TOYHO, 'PAaMOTHO H3JjlaraTb CBOM MBLICIU B YCTHOﬁ W TMHUCHbMEHHOM peuur, NMMOHUMATb CMBICII

MOCTABJIEHHOM 3a/1a4uM, BHICTPAWBATh apryMEHTALINIO, TPUBOJUTH PUMEPHI M KOHTPIPUMEPHL;

5) KPUTHYHOCTb MBIINUJICHHUA, YMCHHUC PACIIO3HABATH JIOTMYCCKH HCEKOPPCKTHBIC BbLICKA3bIBAHHUA, OTIINYATH

TUIIOTE3Y OT (aKTa;

6) KpeaTUBHOCTH MBIIUICHUS, HHUIINATHBA, HAXOAYNBOCTh, aKTHBHOCTD MIPH PEUICHUH TEOMETPHUYECKHIX 3a/1a4;
7) yMeHnEe KOHTPOJINPOBATh IPOLIECC U Pe3yIbTaT yueOHONH MaTeMaTHUECKOM IS TEIbHOCTH;

8) cnocoOHOCTH K SMOLIMOHAILHOMY BOCHPHUSTHIO MATEMAaTHIECKUX OOBEKTOB, 3a/1a4, PEIICHUH, PacCyKICHHH;

Memanpeomemnmupie:

1) yMeHHe caMOCTOSITENIbHO IJIAHUPOBATh aJIbTEPHATUBHbBIE IyTH JOCTHI)KEHUS I€JIel, OCO3HAHHO BHIOMpATh

HauOosiee 3 PeKkTUBHBIC CITOCOOBI peIIeHUs YICOHBIX U MO3HABATEIBHBIX 3a/1a4;

2) yMeHHue OCYLIECTBISATh KOHTPOJb MO pPe3yibTaTy M HO cnocoOy JeHcTBHA Ha YpOBHE MPOMU3BOJIBHOIO

BHUMAaHHA U BHOCUTH HGOGXOI[I/IMLIG KOPPCKTHBBI;

3) yMeHHe aJeKBaTHO OLEHUBATH MPABWIBHOCTh WM OIIMOOYHOCTH BBINIOJHEHUs YYEeOHOW 3ajmaum, eé

00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTHU €€ pelIeHHUS;

4) oco3HaHHOE BJAJ€HHE JIOTMYECKMMHU JEHCTBUSIMM OIpENENECHUs] MOHIATUN, O00OOIIeHHs, YCTaHOBJIEHUS
aHaJIOTHH, Kiaccu(UKaMU Ha OCHOBE CaMOCTOSTEIILHOTO BHIOOpAa OCHOBAaHMW M KPUTEPHEB, yCTAHOBIICHHS

POIOBUIOBBIX CBS3EH;

5) yMeHue yCTaHaBIUBaTh NPUYMHHO-CIEJICTBEHHBbIE CBA3M, CTPOUTH JIOTHUECKOE pacCykKIeHUeE,

YMO3AaKJIKOUYCHUC (I/IHI[YKTI/IBHOG,

ACAYKTUBHOC U IO aHaJ'IOFI/II/I) X BBIBOJHBI,



6) yMeHHE C03/1aBaTh, MPUMEHITh U TIPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJICIN U CXEMBI

AJId pCHICHUA y‘-Ie6HI>IX 1 IIO3HABaTCIIbHBIX 3aJa4,

7) yMeHHE OpraHM30BbIBaTh Y4YEOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YYHUTEIEM MU
CBEPCTHUKAMM: OIPENENATh LENH, PaclpenesiaTh (yHKIUM M POJIM YYAaCTHHMKOB, OOIIME CIOCOObI palboThI;
yMeHue paboTaTh B TpYIIE: HAXOAUTH OOIIee pelieHne U pas3pemaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHUS

MO3UIHK M y4€Ta HHTEPECOB; CIIyIIAaTh MAPTHEPA; (HOPMyIUPOBATh, APTYMEHTHPOBATH M OTCTaUBATh CBOE
MHEHHE;

8) popmupoBaHue U pa3BUTHE YUEOHOM 1 OOIIENOIB30BATEIBCKON KOMIIETEHTHOCTH B O0JIACTH UCHOIB30BAHUS

MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHoNorui (MK T-koMmeTeHTHOCTH);

9) nepBoHaYaNbHBIE MPEACTABICHUS 00 HESIX U O METOJaX MAaTEMaTUKH KaKk 00 YHUBEPCAIbHOM SI3bIKE HAyKH

U TEXHUKHU, O CPEACTBE MOJACIINPOBAHUSA SIBIICHHUH U IIpONECCOB;

10) YMCEHUC BUACTH MAaTCMATUUYCCKYIO 3a/la1y B KOHTCKCTC HpO6J'I€MHOI>i CUTyalluu B APYTrUX AUCHUIIIIMHAX, B

OKPYKarOILIEH )KU3HH;

11) ymeHue HaxXoIWTh B pa3IMYHBIX HCTOYHMKAX HHPOPMAIUIO, HEOOXOIUMYIO JUTS pemenus

MaTeMaTU4eCKUX MpoOseM, U MPEICTABIATh €€ B IOHATHON (OpMe; MIPUHUMATh PELICHHUE
B YCJIOBUSIX HENOJIHON U N30BITOYHOM, TOUHOW U BEPOSITHOCTHOW MH(POpPMALINY;

12) ymeHHre NOHUMAaTh U UCII0JIb30BATh MATEMATUYECKUE CPEJCTBA HAIVIAJHOCTU (PUCYHKH, YEPTEKH, CXEMBI U

Ip.) JUTSL WWUTIOCTPAIlMU, MHTEPIPETallid, apTyMEHTaIlUH;
13) yMeHue BbIIBUraTh TUIIOTE3bI IPU PEIICHUHN YUEOHBIX 3a/1a4 U MOHUMAaTh HEOOXOIMMOCTh UX MPOBEPKH;

14) YMCHUC MMPUMCHATb MHAYKTUBHBIC U ICAYKTUBHBIC CII0COOBI paCCY)KI[CHI/Iﬁ, BUJCTDb PA3JIMYHBIC CTPATCTUU
peuicHud 3aJjad; IMOHHUMAHUC CYHIHOCTU AITOPUTMHUYCCKUX HpC,Z[HI/IcaHI/Iﬁ U YMCHHC HeﬁCTBOBaTL B

COOTBCTCTBUH C MPCAJIOKCHHBIM aJITOPUTMOM;

15) ymeHHne camMOCTOSITENILHO CTaBUTH II€NIM, BHIOMpATh M CO3[aBaTh aJITOPUTMBI JJIi  peUICHHUS y4eOHBIX

MaTEMAaTHYCCKHX HpO6J’I€M;

16) ymeHue IUTaHMpPOBAaThb M OCYIIECTBIATH JEATEIBHOCTb, HAPaBICHHYI0  Ha  pEUIeHHe  3ajaay

HCCIICA0BATCIILCKOI'O XapaKTepa,

IIpeomemnuie:

1) oBnanenue 06a30BBIM MOHATHMHBIM ammapaToM IO OCHOBHBIM pasjieflaM COJAEp)KaHUs; MpeacTaBieHue 00
OCHOBHBIX H3YyYaeMBIX MOHATHAX (YUCIO, TeOMETpHuecKas (urypa) Kak BaKHEHIIMX MaTeMaTHYECKUX

MOJCIIAX, MO3BOIAIOMIUX OMUCBIBATh U U3YYAaTh PCAJIBHBIC ITPOLCCCHI U SIBJICHUS,

2) ymeHue paboTaTh C TEOMETPUUYECKUM TEKCTOM (aHAJM3UPOBATh, M3BJIEKATh HEOOXOAMMYIO MH(OPMAIIHIO),

TOYHO U I'PaMOTHO BbIPpAKaThb CBOW MBICJIA B YCTHOI>’I U TMChbMEHHOM pean



C MNPUMCHCHHEM MaTeMaTHUYEeCKOM TCPMHUHOJIOTUKM W CHUMBOJIMKH, HCIOJbB30BATh PAa3JIUYHBIC A3BIKH

MaTEeMaTHKH, IIPOBOJIUTH KIACCH(PUKAIIUH, TOTHICCKIE 000CHOBAHUS, IOKA3aTEIhCTBA
MaTeMaTHUYECKUX YTBEP K/ICHUMH;
3) oBiajieHNE HaBBIKAMU YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTAIbHBIX BHIYHCICHUM;

4) OBJIAICHUC TCOMCTPUYCCKUM A3BIKOM, YMCHHUC HUCIOJIL30BAThH €TO IJIA OIMUCAHUA MPCIMETOB OKPYIKAIOIICTO

MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3UTEIIbHbIX
YMEHUH, IPHOOpETEeHNE HABBIKOB T€OMETPUYECKHUX MIOCTPOCHUN;

5) YCBOCHUC CUCTCMATHYCCKUX 3HAHUU O MIOCKHX (bnrypax 1 uXx CBOﬁCTBaX, a TaKKXC Ha HaArjiiAHOM YPOBHC —
) HpOCTGfIH.IHX MPOCTPAHCTBCHHBIX TCJIaX, YMCHHUC IMPUMCHATH CUCTCMATHYCCKUC 3HAHUA O HUX IJIA PCHICHUA

TCOMCTPHUICCKUX M MMPAKTUUCCKHUX 3aa4;

6) ymeHHEe H3MEpATh AJUHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HCHOJIB30BaTh (OPMYINBI A HAXOXKIACHUS

NEPUMETPOB, IIOIAaeH 1 00bEMOB reOMETpUIECKUX (pUryp;

7) YMCHUC NPUMCHATHL H3YYCHHBIC IIOHATUSA, PC3YJIbTATbhbl, MCTOABI JIA PCIICHUA 3aJad IMPAKTUYCCKOI'O
XapakTepa M 3aga4 HU3 CMCKHBIX AUCHUIUIMH C MCIIOJIB30BAHUCM IIPpU H€O6XO[[I/IMOCTI/I CIIPpaBOYHBIX

MaTepHajoB, KaJbKYJISTOpa, KOMIIBIOTEpA.

BeinyckHuk Hayuutcs B 7-9 kiaccax (/s MCHOJIb30BAHWSI B NMOBCEJIHEBHON KU3HM M olecredeHHs

BO3MOKHOCTH YCIIEIIIHOT0 NMPOJO0JIKeHUs1 00pa30BaHusl Ha 6230BOM yPOBHe)

I'eomeTpuueckne Gpurypbl

e  OmnepupoBarb Ha 0230BOM YPOBHE HOHATHIMU T'€OMETPHUECKUX PUTYD;

e u3BJIEKaThb MH(OpMAIMIO O FeOMETPUYECKUX (UTypax, MPeJCTaBICHHYI0 Ha YepTekax B SIBHOM
BU/IE;

®  TPUMEHSTH JJIS pelIeHUs 3a7au reoMeTpudeckre GaKThl, €CIM YCIOBUS UX MPUMEHEHHS 3aJaHbl B
SABHOH (opme;

e  pemath 33J]a4d Ha HAXOXKJCHHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3IaM WK aJilrOPUTMaM.
B noBceHeBHOI KM3HH M NIPH U3Y4YeHUH APYTHUX MPeIMETOB:

®  HCIMOJIb30BaTh CBOMCTBA r€OMETPUYECKHUX (DUTYp A PelIeHHUs THUIIOBBIX 3ajlad, BO3HUKAIOIIUX B
CUTyalLUsIX IOBCEJHEBHON XKHU3HU, 3a7a4 IPAKTUUECKOTO COJEPIKAHU.
OTHomeHust

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMU: PAaBEHCTBO (pUTyp, paBHbIE (QUIYpHI, PAaBEHCTBO
TPEYTOJIbHUKOB, TMApaJUIEIbHOCTh HNPAMBIX, HNEPHEHAUKYJISAPHOCTh NPSAMBIX, YIVIBI MEXIy HPsSMBIMH,
NEePIIECHANKYIIAP, HAKJIOHHAs, TPOCKIIHSL.

B noBce1HeBHOM KU3HHU ¥ IPH U3YYEHHUH APYTUX NMPeIMETOB:



®  JCIIOJIb30BAaTh OTHOUIEHMS JUIsl PELIEHUs TPOCTEHIINX 3a/]a4, BOZHUKAIOIIUX B pEabHOM JKU3HH.
H3mepenus u BEIYHCICHUSA

e BrinonHATE W3MEpEHME JIMH, PACCTOSHUM, BEJIMYMH YTIJOB, C IOMOILBIO HMHCTPYMEHTOB JUIS
U3MEpEHUH JUIVH U YTJIOB;

® QpuUMEHATH (OpMYJBl TEPUMETpa, IUIOMEAAM M 00beMa, IUIOMAAM IOBEPXHOCTH OTHEIbHBIX
MHOTOTPaHHHUKOB IPU BBIUNCIIEHUSX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBUH;

e npumMmeHATh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPHUUYECKUE COOTHOILICHHS JUISI BBIYMCICHUS
JUIVH, PACCTOSIHUH, TUIONIAAEH B IPOCTEHIINX CIIyqasiX.
B noBceaHeBHOM KM3HM U IPH W3Y4YEeHUH APYTUX NPeIMETOB:

®  BBIYNCIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CHUTyalUsX, IUIOIMIAAM B IPOCTEHIINX
cllydasix, IPUMEHSTh (POPMYJIbl B IPOCTEHIINX CUTYALUSX B IOBCEAHEBHOM KU3HMU.
I'eomeTpuueckue nocTpoeHus

e M300pakaTb THUIOBBIE IUIOCKHE (GUIYphl U (PUIYpBHl B MPOCTPAHCTBE OT PYKH U C IMOMOILBIO
UHCTPYMEHTOB.
B noBcenHeBHOM KU3HHU M NIPH U3YYECHHUH APYTHX NPEIMETOB:

®  BBINOJHATH NPOCTEHIIINE TOCTPOSHHUS HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HHU.
I'eomeTpuyeckue npeodpa3oBaHus

e  Crpoutsb purypy, CHAMMETPHUUHYIO TAHHON (PUType OTHOCUTEIHHO OCH M TOUYKH.
B noBceaHeBHOM KM3HM U NIPH M3YYCHUH APYTUX NPEIMETOB:

®  DPAacCMO3HABATH JIBIKECHHE OOBEKTOB B OKPYIKAIOIIEM MHPE;

®  DPAacHoO3HABAaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIEM MHpE.
BeKTOopbI M KOOPAUHATHI HA IJIOCKOCTH

e  OmnepupoBarb Ha 6a30BOM YpOBHE MOHATHAMHU BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YHUCII0, KOOPANHATHI Ha IUNIOCKOCTH;

®  ONpeneNsTh NPUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ U300paKEHUI0 Ha KOOPAUHATHOM MIIOCKOCTH.
B noBceaHeBHOM KM3HM U NIPH M3YYCHUH APYTHX NPEIMETOB:

®  JCHOJB30BaThb BEKTOPBl Ui PELICHHWs NPOCTEHUINIMX 3aJad Ha OIpPENENIEHHEe CKOPOCTH
OTHOCHUTEJILHOTO JIBUYKEHUSI.
Hcropusa MmaTeMaTHKHU

e  OnuchIBaTh OTIENbHBIC BBIAAIOIINAECS PE3YNIbTAThI, OTYYCHHBIE B XOA€ Pa3BUTH MAaTEMATHKH KaK
HayKH;

e  3HATh NPUMEPHI MATEMATUUECKUX OTKPBITHI M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMHUPHOU
HUCTOpUEH;

e IIOHMMAaTbh POJIb MATEMATHUKH B pa3Butuu Poccun.

MeToabl MaTEMATUKH



e BpiOupare NOAXONAIIMKA W3YyYEHHBIH METOJ JAJS pEIICHUS HM3YUYCHHBIX THUIIOB MaTEMaTHYECKHX
3a/1ay4;
e IlpuBoauTh mpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYIKAIOLIEH NEUCTBUTEIBHOCTU U

MMPOU3BCACHUAX UCKYCCTBA.

BI)II[yCKH]/IK HOJYYMT BO3MOKHOCTL HAYYUMTHCHA B 7-9 kaaccax AJIs1 o0ecnmeyeHUsT BO3MOKHOCTH

YCIEIHOT0 MPO0JIZKeHUs 00pa3oBaHusi HA 0A30BOM M YIJ1y0JIeHHOM YPOBHSIX
I'eomerpuuyeckue Gpurypbi

o Onepuposamv NOHAMUAMU 2eOMEMPULECKUX Puyp;

®  Uu361EeKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8aAMb UHGOPMAYUIO O 2eOMeMmPULecKUx ueypax,
npeocmasieHHyI0 Ha Yepmexcax,

®  npumeHAmMb 2eomMempuyeckue axkmvl 0Nl peuieHus 3a0ay, 6 MOM uHucie, Npeonona2arouux
HEeCKOIbKO UlaA208 pelieHus;

*  ¢opmynuposamo 6 npocmenuiux CIyuaax ceOUCMEa U NPUHaKu Queyp;

®  00KA3bIBAMNb 2e0MEeMPUIEeCKUe YIMBEPHCOCHUSL,

®  grademv cMaHOAPMHOU Kiaccugurayuell NI0CKUX ueyp (mpey2oibHuK08 u Yemulpexy20ibHUKO0B).
B noBce1HeBHOI KU3HHU ¥ IPH U3YYEHHUH APYTUX NMPeIMeTOB:

®  UCNONBL308AMb CEOUCMBA 2€0OMEMPUUECKUX (uyp 01 peuleHus 3a0ay NPaKmuyeckoeo xapakmepa
U 3a0a4 U3 CMENCHBIX OUCYUNIIUH.
OTHomeHnst

o  Onepuposamv NOHAMUAMU. pPABEHCMB0 ¢huayp, paeuvie ¢huaypvl, paseHCmM8o mpey20ibHUKOS,
napanneirbHOCmsb NPAMbIX, NePREHOUKYIAPHOCIb NPSAMBIX, Velbl MeHCOY NPAMbIMU, NEPREHOUKVIAD, HAKIOHHAA,
npoexkyus, nooodue gueyp, no0odHvle huzypsvl, NOO0OHbBIE MPEY2OTLHUKIU

® npumenams meopemy Daneca u meopemy o NPONOPYUOHATLHBIX OMPE3KAX NPU PeuleHul 3a0ay;

®  Xapakmepuzoeamuv 83aUMHOE PACNOIONCEHUE NPAMOLL U OKPYICHOCMU, 08X OKPYIHCHOCMEU.
B noBceHeBHO KM3HU U IPH U3YYEHUH APYTUX MPeEIMETOB:

®  UCNONBL308AMb OMHOWEHUS OIS peuleHus 3a0ay, 603HUKAIOWUX 8 PealbHOU HCUZHUL.
N3mepenus u BoIYMCIEHUS

o  Onepuposamv npeocmasieHusmu o ONuHe, NIOWAOU, obveme kax eenuuunamu. Ilpumenamo
meopemy I[lugazopa, ¢opmynvi nrowaou, obvema npu peuweHuu MHO2OuA208bIX 3a0ay, 8 KOMOPbLIX He 6ce
OaHHble NPedCmasienvl sI6HO, A MpedYIOm 8bIYUCIEHUN, ONepupo8ams 6oiee WUPOKUM KOIUYECMEOM Hopmy
ONUHbL, NAOWAOU, 00beMa, BbIYUCTAMb XAPAKMEPUCMUKYU — KOMOuHayutl  gueyp  (okpyscnocmel u
MHO20Y20/IbHUKOB) 8bIYUCAAMb PACCMOSAHUS MexHcOy hucypamu, npuMeHsms mpueoHomempuiecxkue hopmynsl
01 BbIYUCTIeHUll 8 0o0/lee CIONCHbIX CIY4asX, NPOBOOUMb BbIYUCIEHUS HA OCHO8€ DPABHOBEIUKOCHMU U

PasHOCcOCmMAaeBleHHoCmuU,



®  1POBOOUMb NPOCMblE BLIYUCTICHUS HA 00BEMHBIX MeNax;

*  gopmyruposeams 3a0a4u HA BbIYUCTIEHUE ONUH, NIOWAOEU U 00HEMO8 U Peuams Ux.
B noBceaHeBHO KM3HU U IPH U3YYEHUHU APYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCIU,

®  npumeHsmMb HOPMYIbLL NPU BLIYUCIEHUSAX 6 CMENCHLIX YHUeOHbIX NpeoMemax, 8 OKpyicarowel
oeticmeumenbHOCmU.
I'eomeTpuyeckne MOCTPOEHUsI

o I306pasicamsb ceomempuieckue ueypsvl N0 meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  GLINOAHAMb HOCMPOEHUSL MPEY2OTbHUKOS, NPUMEHAMb OMOelbHble MenOoObl NOCMPOEHUU YUPKYIeM
U TUHEUKOU U NPO8OOUMb Npocmeuuiue UCC1e008aHUs YUCIa peueHul;

®  u300padxcamev Munogvle NIOCKUe @ueypbl U 0ObeMHble mena ¢ NOMOWbIO HPOCMEUuUx
KOMNbIOMEPHBIX UHCIMPYMEHMNOB.
B noBceHeBHOI *KM3HH U MPH U3YYEeHUH APYTUX MPEIMETOB:

®  BLINOAHAMb NPOCMeUUe NOCMPOEHUSL HA MECIHOCTU, HeOOX00UMbLE 8 PeAlbHOU HCUSHU,

®  OyeHUBAMb PA3MepPbl PeasbHbIX 00BEKMO8 OKPYICAIOUe20 MUPQ.
IIpeoOpa3oBanus

o  Onepuposamsb nousmuem 08UNCEHUsL U NPeobPA308aHUs NOO0OUsL, 81a0emb NPUEMaAMU NOCMPOEHUS
Queyp ¢ ucnonvzosaHuem O0BUNCEHUL U NPeoOPA308anuUll NOOOOUS, NPUMEHAMb NOJIYYEeHHbIEe 3HAHUS U ONbLM
NOCMPOEHUTL 8 CMENCHBIX NPEOMEMAax U 8 PeaibHblX CUMYAYUsX OKPYI*CAIouwe20 Mupd,

o cmpoumsb Gueypy, no00OHYIO OAHHOU, NONBL30BAMBCSA CEOUCMBAMU NO00OUS 0N 0OOCHOBAHUS
ceolicme hueyp;

®  NPUMEHAMb CBOUCMEA OBUNCEHULL O/ NPOBEOeHUs NPOCMeEUUX 0O0CHOBAHUL CBOUCME huyp.
B noBceaHeBHOI )KN3HU ¥ IPU U3YYE€HHH PYTUX MPEAMETOB:

®  NPUMEHAMb CEOUCMBA OBUICEHUL U NPUMEHAMb NO00OUe 01 ROCMPOEHULL U GbIYUCTEHUIL.
BekTOopbl 1 KOOPAUHATHI HA MIOCKOCTH

o  Onepuposamv NOHAMUAMU 8EKINOP, CYMMA, PAZHOCMb BEKMOPO8, NPOU3BeOeHIUe 8eKMOpa Ha YUCTO,
VeOlL MedHCOY BeKmMOopamu, CKAISAPHOE NPOU3eedeHue 6eKmopos, KOOPOUHAMbL HA NIAOCKOCMU, KOOPOUHANbL
gexmopa,

®  GLINOAHAMb OelucmeUs HAO BeKMOpPaMu (ClodceHue, BbluUmaHue, YMHOMCeHUe HA UUCI0),
8bIYUCTAMY CKANAPHOE NpOU3eedeHue, Onpeoeisims 6 NPOCMelUx Cayyasx Y20l Medcoy 6eKMopamu,
BbINONHAMb  PA3NIOJCEHUEe BEKMOpA HA COCMABNAowUe, NPUMEHAMb NOJYYeHHble 3HAHUA 6 (u3uKe,
noIb306aMbCL  POPMYNIOU  BLIYUCTEHUS PACCMOAHUSL MeNCOY MOUKAMU NO  U3BECHHBIM  KOOPOUHAMAM,
UCNONb308aMb YPABHEHUSL puyp OJisl peueHus: 3a0ad;

®  NPUMEHAMb 8EKMOPLL U KOOPOUHAMbL OISl PEULeHUS] 2e0MEeMPUYeCKUX 3a0ay HA 8blYUCIeHUe OJIUH,

yenos.



B noBceaHeBHOI )KN3HU M IPU U3YYE€HUH PYTUX MPEIMETOB:

®  UCNONBL306aMb NOHAMUA 6EKMOPO8 U KOOPOUHAmM O/l peuleHus 3a0ai no Qusuxe, ceoepagpuu u
Opyeum y4yeOHbIM npeomema.
Hcropusa MmaTeMaTHKHU

*  Xapakmepuzoeamv 6K1A0 GbLOAIOWUXCI MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeil,

®  NOHUMAMb POTb MameMamuku 6 pazgumuu Poccuu.
MeToabl MaTEMAaTUKH

o lcnonw3ys usyueHHvle Memoobl, RPOGOOUNb OOKA3AMENbCMEO, 8bINOTHANb ONPOBEPIHCEHUE,

®  guLIOUPamb U3yUeHHble MEMOObL U UX KOMOUHAYUU OJisl PEULEHUsL MAMEeMamUu4eckKux 3a0ay,

®  UCNONL306AMb MAMEMAMUYECKUe 3HAHUA Ol ONUCAHUSL 3AKOHOMEPHOCMEU 6 OKpyjcarwel
0eticmeumenbHOCMuU U RPOU3BEOCHUSX UCKYCCMEA,

®  NpUMEHAmMb Npocmeluue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbBIE CUCTEMbL

npu peuleHuu mamemamudecKux 3a0ad.

Conep:xaHue y4eOHOro npeamera
€ YKa3aHMEM OCHOBHBIX BH/I0B Y4eOHOM esiTeJJbHOCTH

Ne Conepxxanue yueOHOTO Tpemera XapaKkTeprCcTUKa OCHOBHBIX BUIOB YUEOHOU JAEATEIBHOCTH
(Ha ypoBHE Y4eOHBIX NEHCTBUIN)
1. IIpsiMble 1 yrJabI ®opMyIMpOBaTh ONPEEICHUS U WLTIOCTPUPOBATH

Touka, mpsiMasi, INOCKOCTh. OTPE30K,
ay4. Yron. [Ipsmoit yrod, ocTpbliid 1
TYIIOH YIJIBI, pa3BEPHYTHIN yTOJI.
BepTukanbHble 1 CMEXHBIE YIJIBL.
buccexTpuca yria u ee cBOWCTBO.
CBolicTBa YIJoB ¢ NMapaieabHbIMU U
NEPIEHIUKYJISIPHBIMA CTOPOHAMHM.
B3anMHoOe pacnonoxeHue npsMbIX Ha
IUIOCKOCTH: TapajliebHbIE U
MIEPECEKAIOIINECS TIPSIMBIE.
[IepnienqukysipHble NpsiMble. TeopeMbl
0 MapaJuIeIbHOCTU U
NEPIEHIUKYISIPHOCTH MIPSIMBIX.
[lepnenauKyasip U HAKIOHHAS K
npsimoii. CepeIMHHBIN EPIEHANUKYIISP
K OTPE3KY.

I'eomeTrpuueckoe mecto Touek. Meroa
reoMeTpruYecKux MecT Touek. CBOMCTBa
OMCCEKTPUCHI YTIIa U CEPEeIMHHOTO
NEePHEHANKYISIPA K OTPE3KY.

MIOHSTHSI OTPE3Ka, JIy4a; yria; MpsMOro, OCTPOro, TyIoro
1 Pa3BEPHYTOrO YIJIOB; BEPTUKAJIBHBIX U CMEKHBIE
YIJI0B; OUCCEKTPHUCHI yTIIa.

PacnioznaBath Ha uepTexkax, n300paxarb,
(opMyIHpOBATE OIPEEICHUS MapaUIeIbHBIX IPSIMBIX;
yTJbl, 00pa30BaHHbBIX NPU MEPECEUEHUN ABYX
NapajIeNIbHBIX IPAMBIX CEKyLIEeH; IEPIEHANKYISIPHBIX
MPSIMBIX; MIEPIICHINKYJIIpA U HAKJIOHHOW K MPSMOU;
CEPEIMHHOIO NMEPIEHIUKYIISIPA K OTPE3KY.

OOBACHATD, YTO TAKOE TEOMETPUUECKOE MECTO TOUEK,
IIPUBOJUTH IIPUMEPBI TEOMETPUUECKUX MECT TOUEK.
DopMyIMpPOBATH AKCUOMY TAPAJUIECIBHBIX MPSMBIX.
DopMyIUpPOBaTh U 10Ka3bIBATh TEOPEMBI, BBIPAXKAIOIINE
CBOMCTBA BEPTUKAJIBHBIX U CMEXXHBIE YIJIOB, CBOMCTBA U
MIPU3HAKU NapAJUIEIbHBIX NPSAMBIX, O €JUHCTBEHHOCTH
MEPIEHIUKYIISPA K IPSIMOM, CBOWCTBE NMEPIICHIUKYJIApa
1 HaKJIOHHOM, CBOMCTBaX OMCCEKTPUCHI yTIia U
CEPEMHHOIO MEPIEHINKYJIISIpa K OTPE3KY.

Pemats 3a1aun Ha 10Ka3aTENbCTBO U BBIUUCIICHHUS,
IIPUMEHSIS U3yYEHHBIE ONPEIEICHUS U TEOPEMBI.
Pemats 3a1aun Ha NOCTpOEHME, JOKA3ATENBCTBO U
BBIYUCIICHUS. BBIIEIATh B yCIIOBUY 3a]1a4H YCIOBUE U
3axmodeHne. Onupasch Ha yCJIOBHE 3a1a4M, IPOBOAUTH
HE0OXO0IMMBbIE JOKa3aTeNIbHbIE PACCYKICHUS.
ConocTaBisTh NOTYUYEHHBIN PE3YJIBTAT C YCIOBUEM




3aJa4Hu.

TpeyrojbsHukH

Tpeyronsauku. [IpsmoyronsHsle,
OCTPOYTOJIbHBIE, U TYNOYTOJIbHBIE
TpeyroyibHuKU. BeicoTa, MeauaHa,
OuccekTpuca, CpeHss JINHUSL
TpeyroyibHuKa. PaBHOOEpeHHbIE U
PaBHOCTOPOHHHE TPEYTOJILHUKHY;
CBOWCTBA U MIPU3HAKH PABHOOEIPEHHOIO
TPEyTOJIbHUKA.

[Tpu3Haku paBeHCTBA TPEYrOJBHUKOB.
[Ipu3Haku paBeHCTBA MPSMOYTOIBHBIX
TpeyrojibHUKOB. HepaBeHCTBO
TpeyroyibHuKa. COOTHOIIECHHUS MEXTY
CTOPOHAMH U YIJIaMH TPEyTrOJIbHUKA.
CymMma yriioB TpeyrojabHHuKa. BHemHne
yTJIbI TPEYTOJIbHUKA, TEOpEMaA O
BHEIIIHEM YTJIE TPEYTOJIbHHUKA.
Teopema ®aneca. [Tonobue
TPEYTOJILHUKOB; KOA(PHHUIIMEHT
nogo6ust. [Tpu3zHaku momoous
TPEYTOJILHUKOB.

Teopema ITudaropa. Cunyc, Kocunyc,
TaHIe€HC, KOTAHI'€HC OCTPOTo yIiia
IPSMOYTOJIBHOTO TPEYTOJIbHUKA U YTJIOB
ot 0 1o 180 °; mpuBeaeHnEe K OCTpOMY
yriy. Pemenue npsMoyronbHbIX
TpeyrojabHUKOB. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO.
@DopMyIIbl, CBA3BIBAIOIINE CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC OJJHOTO U
TOTO ke yria. Pemenue TpeyroJbHUKOB:
TeopeMa KOCUHYCOB U TeopemMa
CHUHYCOB.

3aMedarenbHble TOUKU TPEYTOJIbHHKA:
TOYKH TMEPECEUCHHS CEPETMHHBIX
HEePIEHIUKYJIPOB, OUCCEKTPUC,
Me/IMaH, BHICOT MJIH UX MPOJOIKEHUH.

Pacnio3HaBath Ha yepTexax, bopmynupoBaTh
OIIpeIeNICHUs, n300paxarhb HPSIMOYTOJIbHBIH,
OCTPOYTOJIbHBIM, W TYHNOYTOJIbHBIA, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TpPEYroJIbHUKH; BBICOTY, MEANaHY,
OMCCEKTPUCY,  CPEAHIOI  JIMHHUIO  TpPEYyrojbHHKA.

@opMyIMpOBATH ONPEACIICHUE PABHBIX TPEYTOJBHHUKOB.
@opMynMpoBaTh U JOKa3bIBATh TEOPEMBI O IPU3HAKAX

paBeHCTBa TPEYTOJIbBHUKOB.
OOBACHATD u UJUTFOCTPUPOBATH HEPaBEHCTBO
TPEYTOJIbHUKA.

DopMyIMpOBaTh U T0KA3bIBATh TEOPEMBI O CBOMCTBAX U
MIPU3HAKAX paBHOOEPEHHOTO TPEYTOJIbHUKA,
COOTHOUICHUAX  MEXAY CTOpOHAMH U YIVIAMHU

TPEYTOJIbHUKA, CYMME YTJIOB TPEYTrOJbHUKA, BHEITHEM
yIie TPeyroJbHUKA, O CpelHEH JMHUU TPEYTOJIbHUKA.
DopmyIIHPOBATH onpeaeeHue MOA00HBIX
TPEyTroJbHUKOB.

®opMynHpoBaTh U JOKA3bIBATh TEOPEMBI O IMPU3HAKAX
nogoous TPEyTroJbHUKOB, TeopemMy dareca.
®opMyIMpOBaTh  OMNPEACICHUS] ¥  HLIIOCTPUPOBATH
MOHATHSI CHUHYCa, KOCHMHYCa, TaHT€HCa M KOTaHTeHca
OCTPOTO  yrjla  MPSMOYTOJBHOTO  TPEYTroJIbHUKA.
BoiBoauth ¢Gopmynbl, BbIpaxkawmue (QyHKIMHA yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA Yepe3 €ro CTOPOHBI.
dopmynupoBaTh M J0Ka3biBaTh Teopemy [ludaropa.
®opMyIMpOBaTh  OMpEACIICHUs] CHHYCa, KOCHHYCA,
TaHreHca, koranreHca yriioB ot 0 no 180°. BeiBoguth
¢dbopmysl, Beipaxkatonre QyHkuuu yrinoB ot 0 qo 180°
yepe3 (QYHKIHH OCTPbIX YIIIOB. DopmynupoBaTh U
Pa3bICHATH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BoruncnsaTe 3HaueHHe (QYHKIHMHM yria MO OAHOW U3 €ro
3aaHHbIX  (PyHKIUA. DOpMyIUPOBATh W JIOKA3bIBATh

TEOPEMBI CHUHYCOB u KOCHHYCOB.
®opMynMpoBaTh M JOKAa3bIBaTh TEOPEMBI O TOYKAX
IepeceYeHUs CEPEINHHBIX NEPHEHANKYJISIPOB,

GI/ICCGKTPI/IC, MCAHMAaH, BBICOT HWIHN HX HpOI[OJI)KGHPIfI.
HccnenoBaTe CBOMCTBAa TpPEYrojibHUKa C TMOMOIIBIO
KOMIIBIOTEPHBIX IIpOTrpamMm.
Pemarp 3amaun Ha MOCTpOEHME, JOKAa3aTENbCTBO U
BbBIUUCJICHUA. BI:I,Z[GJI}ITB B YCJIOBHH 3ajavyu YCJIOBUC U
3aKioueHrue. MoaenupoBaTth — yCIOBHE — 3aJaud  C
IIOMOIIBIO  Yepreka WIM  pHUCYHKA, IPOBOJUTH
JIOTIOJIHUTENbHBIE  MOCTPOGHHSI B  XOJI€  PEIICHUS.
Onupasicb Ha [aHHbIE YCJIOBHS 3aJayd, HPOBOIUTH
HEe00X0IMMBbIe paccyXIeHHs. WuTepnperupoBaTh
HOJIy‘{eHHLII;'I PE3YJIbTAT U COMOCTABJIATH €TI0 C YCIIOBUCM
3a/1a4yH.

YeTbIpexyroabHUKH

UYerslpexyronbauk. Ilapamnenorpamm,
TEOpPEMBI O CBOMCTBAX CTOPOH, YIVIOB U
JUaroHaJlell mapajjeinorpamMmma M €ro
IPU3HAKH.

[IpsiMOYTOJIbHUK, TEOPEMA O PAaBEHCTBE

PacniozHaBath,  (hopMynHMpoBaTh  ONpEIEICHUE U
n300paxkaTh napauIeorpamm, pSIMOYTOJBHUK,
KBajJpaT, pomO, Tpameuuo, paBHOOEIPEHHYIO U

MPSMOYTOJIBHYIO TPaneluu, CPEAHION0 JIMHHUIO TPaneluu.
DopMyJIMPOBaTh U JOKA3bIBATH TEOPEMBI O CBOMCTBAX U
MIPU3HAKAX napajuieorpaMmma, MPSIMOYTOJIbHUKA,
KBaJipaTa, pomba, Tpaneuuy.
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JMiaroHaNed MNpSAMOYTroJbHHUKA. Pomo,
TeopeMa O CBOWCTBE JMaroHajeu.
Ksanpar.

Tpanenusi, cpenHssi JAUHUS TpamneLuu;
paBHOOCIPECHHAS TPAIICIIUS.

HccenenoBaTh CBOMCTBA YETHIPEXYTOJIBHUKOB € ITIOMOIIBIO
KOMIIBIOTEPHBIX IIpOrpamM.
Pemare 3amaunm Ha IOCTPOCHHME, [OKA3aTENbCTBO U
BBIYMCIICHUS. MoaenupoBark  yClIOBUE  3aJadyd  C
IIOMOIBID ~ YepTEeKa WIM  PUCYHKA, IMPOBOAUTH
JOMOJHUTEIBHBIE  IIOCTPOEHUS B  XOHAE  pELICHUA.
Boigenate Ha yeprexe KOH(Urypanuu, HEoOXOIuMbIe
JUI  TIPOBEJCHUS OOOCHOBAaHUI JIOTMYECKHX LIaroB
pemienus. HTEpIpeTHPOBATh MOIYYEHHBIN pe3yJIbTaT U
COIIOCTABJIATH €TI0 C YCIOBUEM 3aJ1a4U.

MHOroyroJbHUKH

MHOrOoyrojapHUKH. Brimykiisie
MHOTOYTOJIbHUKH. IIpaBuiibHBIE
MHOIOYTOJIbHUKU. TeopemMa O cyMme
YTJIOB  BBIMYKJIOTO MHOIOYT'OJIbHUKA.

Teopema 0 cymMme BHEUIHUX YIJIOB
BBIITYKJIOT'O MHOT'OYT'OJIbHUKA.

Pacno3naBaTe ~ MHOI'OYI'OJIBHHKY, (dopMynupoBaTh
OIIPEACIICHUE U NIPUBOANUTD PUMEPHI MHOTOYTOJIbHUKOB.
@opMyIMpPOBATH U JTOKA3bIBaTh TEOPEMY O CyMME YTJIOB

BBIITYKJIOTO MHOTOYTOJIBHUKA.
HccnenoBate CBOWCTBA MHOTOYT'OJIBHHKOB C ITOMOIIBIO
KOMIIbIOTEPHBIX IpPOTrpamM.

Pemarth 3amaum Ha /0Ka3aTeIbCTBO U BBIYUCIICHUS.
MogenupoBaTh yCIIOBHE 3aJaud C MOMOUIbIO uepTexa
WIN PUCYHKA, IPOBOJUTH JOIMOJHUTENbHBIE TTOCTPOCHUS
B Xoae peweHus. HTepnpeTupoBaTh MNOIYYESHHBIN
PE3YJIbTAT U CONOCTABIIATh €T0 C YCIOBUEM 331a4U.

OKpy:KHOCTb U KpYr

OxpyxHOocTh M Kpyr. Llentp, paamyc,

muamerp.  Myra, xopma.  Cekrop,
CerMeHT. BsaumHOoe pacnosoxeHue
IpsIMO U OKpYXHOCTH, JIBYX

okpyxHocTel. KacatenpHas U cekymas

K OKPY>KHOCTH.
Brnicanusie U OTHMCaHHbIE
MHOTOYT'OJIbHUKH. OKpy>KHOCTB,
BITMCAHHAs B TPEYTOJbHUK, u
OKPY>KHOCTb, omnucaHHas OKOJIO
TPEYTrOJIbHUKA. [BHeBniucaHHbIE

OKPY’KHOCTHU TPEYIroJbHUKA. |
BnucanHble 1 onMCaHHBIE OKPYKHOCTH
MPaBUILHOTO MHOT'OYT'OJIbHUKA.
Bnucannsie u ONMCaHHBIE
YETBIPEXYTOJIbHUKH.

Teopembl 0 CyHIIECTBOBaHUU
OKPYKHOCTH, BIMCAaHHOU B
TPEYTOJIbHUK, u OKPY’KHOCTH,
ONMCAaHHOM  OKOJO  TPEyroJbHUKA.
@opMysbl Il BBIYHMCICHHS: CTOPOHBI
MPaBUILHOTO MHOT'OYTOJIbHUKA;

paauyca OKpY>KHOCTH, BIIMCAaHHOM B
[IPaBUJIbHBIM MHOTOYI'OJIBHUK; pajnyca
OKPYXHOCTH, OMMCAaHHOU OKOJIO
IMMPAaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

@opMyIMpOBATH OMNPEIEICHUSI MOHATHM, CBSA3aHHBIX C
OKPYHOCTBIO, CEKYIIIEH U KacaTeJIbHON K OKPYXHOCTH,
YTJIOB, CBS3aHHBIX c OKPY’KHOCTBIO.
dopmMynupoBaTh M JIOKa3bIBaTh TEOPEMBI 00 yIiax,

CBSI3aHHBIX c OKPY KHOCTBIO.
N300paxkaTh, pacmo3HaBaTh ¥ ONHUCHIBATH B3aUMHOE
PAacIOIOKCHUE psIMOit u OKPY)KHOCTH.
Nzobpaxxate ®u  QopMymupoBaTh  ONpeACICHHS
BIIMCAHHBIX M  ONHCAHHBIX MHOTOYTOJbHHUKOB U
TPECYTOJbHUKOB; OKPY’KHOCTH, BITMCAHHOM B
TPEYrONbHUK, M OKPY)KHOCTH, OIUCAHHOW  OKOJIO
TPEyroJIbHUKA.

dopMyTHpPOBATh U I0Ka3bIBATH TEOPEMBI O BIIMCAHHON U
ONMCAaHHOU OKPYXKHOCTAX TpeyroJibHuKa u
MHOTOYTOJIbHHKA.

WccnenoBaTh cBOMCTBAa KOH(Urypalui, CBSI3aHHBIX C
OKPY’KHOCTBIO, C TIOMOII[bI0 KOMIIBIOTEPHBIX MPOrPaMM.
Pemate 3ajaum Ha MOCTPOEHHE, JOKA3aTeNbCTBO H

BBIYMCIICHHUS. MoaenupoBarh  yClIOBUE  3aJadyd  C
IIOMOIIBID  YEpTEeKa WIM  PUCYHKA, IMPOBOAUTH
JOMOJHUTEIBHBIE  IIOCTPOEHUS B  XOHE  pELICHUA.

Boigenate Ha yeprexe KOH(Urypanuu, HEoOXOJuMbIe
JUIs  TIPOBEJCHUS OOOCHOBAaHUI JIOTMYECKHX IIaroB
pemienus. HTEpIpeTUpOBATh MOIYYEHHBIN pe3yJbTaT U
COIIOCTABJIATH €70 C YCIOBUEM 3aJ1a4U.

I'eomeTpnueckne npeodpazoBaHusi

[Tonsitue o paBeHcTBe ¢uryp. [lonsarue
JBIDKEHUS: OcCeBas W  IEHTpalibHas
CHMMETPHH, NapauIeIbHBId MHEepeHoc,
noBopoTt. [lonstue o mogobuu duryp u

OOBSICHATP M WIUTIOCTPHPOBATH TIOHATHS PaBEHCTBA
¢uryp, nmompobus. CTpouTh paBHbIE U CHUMMETPUYHBIC
(GUrypsl, BBHITOJIHATH MApaJIeIbHbIA IEPEHOC U TOBOPOT.

UccnenoBars cBoMcTBAa  ABMJKEHHM C  IIOMOIIBIO
KOMITBIOTEPHBIX MPOTrpaMM.
BpINOJIHATE NOPOEKTHI MO TEMaMm, CBS3aHHBIM C
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TOMOTETHH. reOMETPHUYECKUMH NMPE0Opa30BaHUAMHU HA TUIOCKOCTH.
7. IMocTpoennss ¢ nmoMombI0 LUPKYJIs M | Pemars 3a1aum Ha NMOCTPOEHHE C MOMOLIBIO LIUPKYJIS U
JIMHEHKH JIUHENKH.
Haxomute ~ ycioBusi ~ CyIIECTBOBAaHUS  PEIICHHS,
[TocTpocHHsI C TMOMOIIBIO IHMPKYJIS W | BBIIOJIHATH IOCTPOEHHE TOYEK, HEOOXOAWMBIX s
muHelikn.  OCHOBHBIE  3a7aud  Ha | IMOCTPOEHUS HCKOMOM  (urypbl, J0Ka3bIBaTh, 4TO
IIOCTPOCHHUE: JieJIeHNe OTpe3Ka | MOCTpOeHHas (Urypa yaoBJIETBOPSET YCIOBUSM 3alayu
NIOTTI0JIaM; TIOCTPOCHHUE yTia, PaBHOTO | (OMpeneNaTh YMCIO pELIeHMH 3ajJjaud Ipu  KaxIoM
JTAHHOMY; TIOCTPOCHHE TPEYTOJIbHUKA [0 | BO3MOKHOM BBIOOpE TaHHBIX).
TpeM CTOpPOHAM; IIOCTPOCHHE
[EepHIEHINUKYIIpa K IIPSIMOM;
IIOCTPOCHHUE OUCCEKTPUCHI yria;
JICJICHHE OTPE3KA HA 1 PaBHBIX YacTel.
8. N3mepenne reomerpuyeckux BeduunH | OOBSICHATH U WUTIOCTPUPOBATH NMOHIATHE TIEpUMETPa
MHOT'OYTOJIbHUKA.
JlnnHa otpeska. [linHa TOMaHOM. DopMyIMpPOBATh ONPEAEICHUS PACCTOSHUS MEXKIY
[lepumeTp MHOrOyroJIbHHKA. TOYKAMHM, OT TOUKH JI0 MPSAMOM, MeX 1y HapaieIbHbIMU
PaccTosHMe OT TOYKM 10 IPSAMOM. MIPSAMBIMU.
Paccrostnue Mexay napajieabHbIMU DopMyIUpOBaTh U OOBSICHITH CBONCTBA JJIUHBI,
IPSIMBIMH. IpagyCHON MepHI yIila, IUIOMAIH.
JnHa OKpy»KHOCTH, YUCIIO P; AJIMHA DopMyIMpOBATH COOTBETCTBUE MEKIY BEJIMUNHON
IyTH OKPY>KHOCTH. LEHTPAJIBHOTO yTIJla U JUIMHON TyT'H OKPY’KHOCTH.
I'panycHas mepa yria, COOTBETCTBHE OOBACHATH U WIUTIOCTPUPOBATH TOHATHS PABHOBEIMKHX
MEXly BEJIMYMHOW LIEHTPAJIbHOTO yTIila U PaBHOCOCTAaBJIEHHBIX QUTYP.
Y IJIMHOW JYTH OKPY>KHOCTH. BriBoguTh hopMyIiel rutomazei npsMoyroiabHHUKa,
[ToHsTHE MIOImAaH MIOCKUX GUryp. napajuiesorpaMma, TpeyrojabHUKa U TPAICIUH, & TAKXKE
PaBHOCOCTaBIIEHHBIE U PABHOBEIMKUE (bopMyiy, BEIpaXKaIOIIYyIO IJIOLIAlb TPEYTOJIbHHUKA Yepes
¢urypsl. [lnomane npsMoyroibHUKa. JIB€ CTOPOHBI U YTOJI MEXAYy HUMH, JUIMHY OKPY>KHOCTH,
[Inomanp napannenorpamma, IJI0LIa/1b KpyTa.
TPEYTOJIbHUKA U Tparey (OCHOBHbIE HaxoauTs miomaies MHOrOyrojbHUKa pa30UeHUeM Ha
dopmybl). @OpMyIIbI, BEIPAXKAIOLINE TPEYrOJIbHUKU U YETBIPEXYTOJIbHUKH.
IUTOIAIb TPEYTOJIbHHUKA YEPE3 ABE OOBACHATH U WIUTFOCTPUPOBATH OTHOLLICHHE IUIOMIAAEH
CTOPOHBI U YIOJI MEXKIY HUMU; Yepe3 noI00HBIX uUryp.
NEPUMETP U PaNyC BIMCAHHON Pemats 3a1aun Ha BBIYMCIICHUE JINHEHHBIX BEIMYNH,
oKpyskHOcTH. [Inomans IpayCHOM MEPHI yIJa U IUIOIIAJAEH TPEYTOJIbHUKOB,
MHOroyrojpHuka. Ilmomans kpyra u YETBIPEXYTOJIBHUKOB U MHOTOYT'OJIbHUKOB, JTMHBI
iomanp cekropa. CooTHoIIEHNE OKpPYHOCTH M IIomaau kpyra. Onupasch Ha JaHHbIE
MEXY TUTOINAISIMHA TTOJOOHBIX (UTYD. YCIJIOBUS 3aJJa4H, HAXOAUTH BO3MOXKHOCTH IIPUMEHEHUS
HEOO0XOAUMBIX (POPMYII, TPeoOPa30BLIBATH (HOPMYJIBI.
Hcnons3oBath GpopmMysisl Aj1s1 000CHOBAHHS
JI0Ka3aTeNbHBIX PACCYXACHUN B XO/J€ PELICHMSL.
HNuTepnpeTupoBaTh MOTYYEHHBIN PE3YIbTAT U
COIIOCTABJISITh €r0 C YCJIOBHEM 3a/1auH.
9. Koopannatsl OOBACHATH U WILTIOCTPUPOBATH MOHATHE JIEKAPTOBOM
CUCTEMBI KOOPAMHAT.
Koopaunatel. [JlekapToBbl KOOpAWUHATHI | BBIBOIUTH M UCIONIB30BaTh (POPMYIIBI KOOPAMHAT
Ha TIUIOCKOCTH; KOOPJAWHATHI TOYKH. | CEPEIUHBI OTPE3KA, PACCTOSHUS MEXTY BYMS TOUKAMU
Koopaunatel  cepeauHbl  OTpe3Ka. | IUIOCKOCTH, YPAaBHEHUS NPSIMON U OKPY’KHOCTH.
YpaBHeHuUe IIPsIMOX, yIJI0oBOM | BBINOIHATE IPOEKTHI 110 TEMaM, CBA3aHHBIM C
K03 punneHT PSIMOH, YCIIOBHE | HCIOJB30BaHUEM KOOPAMHATHOTO METOJA IPU PEUICHUH
NapajuIeJIbHOCTH MpPSMBIX. YpaBHEHUE | 3a]a4 Ha BBIYMCIICHHA U JOKA3aTEIILCTBA.
OKPYKHOCTH.
10. BexTopbl @opMyIupOBaTh  ONPEAEIEHUS M WUIIOCTPUPOBATH
MOHATHA  BEKTOpa, JUIMHBI  (MOAYJS)  BEKTOpa,
Bekrop (Ha miockoctu). KoopauHatsl | KOJIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB.
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BEKTOpA.
PaBenctBo

BCKTOPOB.

YHUCIIO,

Jnmuaa (MOmyJsib) BEKTOpa.
Yron wmexny
BekTopamu. Omneparuu HaJl BEKTOPaMU:
YMHOXKEHHE Ha
CKaJIIpHOE TIPOU3BEACHHE.

CJIOKCHHUC,

KOOpAWHATHI BCKTOpA.
MCKAY BCKTOpaMHU.
HazgQ BCKTOpPaMH.
TEMaM, CBA3aHHBIM C

Brrancnars JUTUHY Hu

Haxomutb yroJu

Brimmoaaars orepanuu
BpINoOAHATE MPOEKTHI MO

3a7a4 Ha BEIUHCIIEHUS U JOKA3aTEIbCTBA.

HCIIOJIb30OBAHHUECM BCKTOPHOI'0O METOJAa IIpH PCUHICHUH

TemaTuyeckoe nIaHMpPOBaHUE

7 kjacce

(2uac. 8 Heo. Bece2o 34 ned. Umozo 68 uac.)

KonuvecTBo yacoB
laBa OO6s3aTenpHas Yacrs, Oobmree JIHATHOCTHUECKHE
Tema 4acTh dopmupyemas | kos-o | KP
paboThI
y4aCTHUKaMU
00pa3oBaTeNbHBIX
OTHOLIEHUH
HauvanbHble .
CrapTtoBbIit
reoMeTpuYecKue 9 1 10 1
KOHTPOJIb
cBeJleHus
TpeyrojbHuKkH [IpomMexxyTOUYHBIM
14 4 18 1 KOHTpOJIb 3a 2-
4eTBEPTh
MapajneabHble
8 4 12 1
npsiMble
CooTHOLIEHUA .
MeKI1y CTOPOHAMM U HpomerkyTotHEIH
y €Top 14 7 21 | 2 | xontpoms 3a 3-
yrjiamu
4EeTBEPTh
TPeYroJjbHUKA
Hroroseii
IHoBTOpEHHe 4 3 7
KOHTPOJIb
UTOrOoO: 49 19 68 5
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8 kiacce
(memamuyeckoe NIAHUPOBAHUE COCMABILEHO C YUENOM KOPPeIsiyuu pe3yibmamos
BIIP-2021; ¢ KTII ysenuueno xoauuecmso 4acoe Ha popmuposanue YMeHull U HA8bIKO8 No Y4eOHOMY
Mamepuany, peuweHue 2eoMempuieckKux 3a0a, Ha NOSMoperUe U 3aKpenienue yueOHo2o mamepuaia 0is
CHUDICEHUs Oepuyuma ymeHutl, U008 0eamenbHOCIU, XapaKkmepusyoujue 00CmMuicerHue Nianupyemvix
pe3yibmamos)
(2uac. 6 ned. Bceco 34 neo. Hmozo 68 uac.)

KonnuecTtBo yacos
S e O0s3arenpHas YacTs, Oo01ee p TIHArHOCTHYCCKHE
4acTh dbopmupyeMasi | K0JI-BO paGOTHI
y4acTHUKaMU
00pazoBaTeNbHBIX
OTHOIIEHUN
IToBTOpPEHME 2 2
1 YeTbIpexyroJabHUKH 12 3 15 1 Craprobili
KOHTPOJIb
[TIpoMexxyTOUHBII
2 [Mnomanb 12 1 13 1 KOHTpOJIb 3a2-
YETBEPTh
[IpomexxyTOUHBIN
3 Honobusre 7 11 18 1 KOHTpOJIb 3a3-
TPeyroJbHUKHU
YETBEPTh
4 OKpYy:KHOCTH 8 6 14 1 Hroroseli
KOHTPOJIb
5 IToBTOpEHUeE 4 2 6
UTOrO: 45 23 68 4
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9 kjacc

(memamuyeckoe NIAHUPOBAHUE COCMABLEHO C YUENOM KOPPeIsiyuu pe3yibmamos
BIIP-2021; ¢ KTII ysenuueno xoauuecmso 4acoe Ha popmuposanue YMeHull U HA8bIKO8 No Y4eOHOMY

Mamepuany, peuweHue 2eoMempuieckKux 3a0a, Ha NOSMoperUe U 3aKpenienue yueOHo2o mamepuaia 0is

CHUDICEHUs Oepuyuma ymeHutl, U008 0eamenbHOCIU, XapaKkmepusyoujue 00CmMuicerHue Nianupyemvix

pe3yibmamos)
(2uac. 6 ned. Bceeo 33 ned. Hmozo 66 uac.)
KonunyecTBo 4acos
aBa Oo0s3arenpHas YacTs, Oomree TTHATHOCTHUCCKHE
Tema 4acTh dopmupyemas | kos-Bo | KP paBoTH
YYaCTHUKAMHU
00pa30BaTeNbHBIX
OTHOILIEHUH
IloBTOpEHUE 3 3
1 BekTopbl 8 8
IIpomexxyTOYHBIN
o | Meron 6 5 1|1 IE)OHTpOiB 3a 1-
KOOpPAWHAT
4EeTBEPTh
CooTHomeHust
MexKIY
CTOPOHAMH H .
[TpoMesxyToUuHBIN
3 Ui 5 6 11 1 KOHTpOJIb 3a 2-
TPeyrojabHHUKA.
4eTBEPTh
CxkansipHoe
Npou3BeeHne
BEKTOPOB
Jduauna
4 OKPY:KHOCTH U 11 - 11
IJIOLIA/Ib KPyra
[IpomexyTOUHBIN
5 JBH:KeHHS 4 3 7 1 KOHTpOJIb 3a 3-
4EeTBEPTh
HauvanbHble
6 CBeIeHHU U3 - 6 6 -
cTepeoMeTpUH
IloBTOpEHME 9 9 Hroroseri
KOHTPOJIb
UTOIO: 46 20 66 3
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