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I. Illtanupyemble pe3yibTaThl 0CBOEHHUSI y4e0OHOT0 IpeaMeTa

[Iporpamma obecreunBaeT JOCTHIKEHHE CICAYIOIUX PE3YJIbTATOB OCBOCHHUS 00pa30BaTeIbHON MPOTrPaMMbl OCHOBHOT'O

ob1mero oOpa3oBaHus:

Jluunocmmuote pe3yiomamasl:
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dopMUpOBaHHE OTBETCTBEHHOIO OTHOILIEHUS K YYCHHIO, TOTOBHOCTH K CaMOPAa3BUTHIO M CaMOOOpPA30BaHHIO HA
OCHOBE MOTHUBAIIMU K OOY4YEHHIO, OCO3HAHHOMY IOCTPOCHUIO MHIMBUAYaJIbHOW 00pa30BaTENbHON TPACKTOPUH C
YYETOM YCTOHYMBBIX O3HABATENILHBIX HHTEPECOB, BBIOOPY MPO(UIEHOIO MATEMAaTHIECKOTO 00Pa30BaHHSI.
®DopMHUPOBAHUE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BHTHUS HAYKU.
®DopMHPOBAHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B YY4E€OHO-HCCIICIOBATCIILCKOM, TBOPUYESCKON U APYTUX BUAAX
JICSITETIBHOCTH.

YMeHHe SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICJIM B YCTHOW W MHCHMCHHOM peYd, MOHMMATh CMBICI
MOCTABJICHHOM 3a/1a4M, BBICTPAUBATh apTyMEHTAIIHIO, IPUBOUTH IPUMEPEI H KOHTPIIPUMEPBI.

KpuTHYHOCTD MBINICHHS, YMEHUE PACIIO3HABATH JIOTUYCCKH HEKOPPEKTHBIC BHICKA3BIBAHUS, OTJIMYATh TUIIOTE3Y OT
(akra.

KpeaTrBHOCTb MBILLUICHHUS, THUIUATUBY, HAXOJYUBOCTh, AKTUBHOCTD IPH PELICHUH 33/1a4.

YMeHue KOHTPOIHPOBATh MPOLIECC U PE3YJIbTAT MATEMATHIECKOM AEATEIbHOCTH.

Memanpeomemmnule pesynomamal:

@opMHpOBaHUE YHUBEPCANBHBIX YYEOHBIX JAEHCTBHH (ITO3HABATENBHBIX, PETYISATHBHBIX, KOMMYHHKATHBHBIX),
00eCIeUMBAKONIUX OBJIAJICHUE KITFOYCBBIMU KOMIICTCHIUSIMH, COCTABIISIONIMMHU OCHOBY YMCHUS YYUTHCS.

YMeHHe caMOCTOATENFHO TUTAHUPOBATh aIbTCPHATUBHBIC ITYTH TOCTHIKCHUS IIEJICH, 0CO3HAHHO BHIOMpATh Hanboee
3¢ (heKTUBHBIC CIIOCOOBI pEeIlICHNs YUCOHBIX U IMO3HABATEIBHBIX 3a/1a4.

YMeHHe OCyIIeCTBISATh KOHTPOJb MO PE3YNbTaTy M MO CIOCO0y ICHCTBHS HA YPOBHE IMPOU3BOJIBHOTO BHUMAHHS U
BHOCHUTH HEOOXOIMMBIC KOPPCKTHBEI.

YMeHne afiekBaTHO OIEHUBATh MPABWIBHOCTD WM OITMOOYHOCTH BEITIONHEHUS YIeOHOH 3amaun, ee 00BEKTHBHYIO
TPYAHOCTH ¥ COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS.

Oco3HaHHOE BIIaJICHHUE JIOTHYESCKAMH ACUCTBUSAMH ONpEICICHHUS TMOHATHH, 0000IIeHNUs, YCTAHOBICHUS aHAJIOTHA,
KIaccu(UKaIi Ha OCHOBE CaMOCTOSTEIFHOTO BHIOOpA, OCHOBAHMHA M KPHUTEPHEB, YCTAHOBIICHUS POIOBHIOBBIX
CBA3EH.

YMeHne ycTaHaBIWBaTh NPUYUHHO-CICACTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE DPACCYXICHHE, YMO3aKIIOUCHHE
(MHIYKTHUBHOE, ICAYKTUBHOE U [0 aHAJIOTHUH) U BBIBOJIBI

YMeHrne OpHeHTHPOBATHCS B YICOHHKE (Ha Pa3BOPOTE, B OTJIABICHHUH, B YCIIOBHBIX 0003HAYCHHUSX).

YmMmenue onpenessiats 1 GOPMUPOBATH IEITh ACATSIFHOCTH HA YPOKE C ITOMOIIIBIO YIUTEIIS.

YMeHre MmporoBapHuBaTh MOCICAOBATCILHOCTD JCHCTBUI Ha YPOKE.

YMeHHe YIUTHCS paboTaTh MO MPENIOKCHHOMY YYUTEICM IUIAHY.

YMeHue Aenath BRIBOABI B PE3yJIbTaTe COBMECTHOM Pa0OTHI KJacca M yUUTEIIs.

‘YMeHnue npeodpazoBeIBaTh HHPOPMAITHIO U3 OHOW (GOPMBI B IPYTYIO.

‘YMeHune noapoOHO nepecka3biBaTh HEOOIBIINE TEKCTHI.

YMmeHue co3gaBaTh, IPUMEHITh M IPEOOPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA, MOJEIH W CXEMBI IS
pemeHns y4eOHBIX U TO3HABATENbHBIX 3a/1a4.

YMeHne opraHu30BBIBATH Y4€OHOE COTPYTHHYECTBO M COBMECTHYIO IESATEIBHOCTh C YUHUTEIIEM W CBEPCTHUKAMMU:
OTIPENICIIATS IIEITH, PACIIPEACIIATh PYHKIIUH U POJIA YIACTHHKOB, OOIIKE CITOCOOBI paboTHI;

YMmenue paboTaTh B rpyIIe: HAXOAUTH O0IIEE PEIICHUE U pa3peIiaTh KOH(IUKTH HA OCHOBE COTJIACOBAHUS MO3HIIUHN
Y yueTa HHTEPECOB; CIYIIATh MapTHEPA; GOPMYIHPOBAThH, APTYMEHTHPOBATh U OTCTAUBATh CBOC MHEHHUE. OPOPMIIATH
CBOHM MBICJIH B YCTHOM M MUCBMEHHOU (hopMe, CITYIIATh U IOHUMATh PEYb IPYTHUX;
®dopMHpPOBAaHUE M pPa3BUTUC Y4YCOHOW M OOIICMOJIB30BATEIBCKOW KOMIICTEHTHOCTH B OOJNACTH HCIOJIb30BAHHS
UHPOPMANMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruid (MKT - koMeTeHTHOCTH).

[lepBoHauanbHBIE TPEACTAaBICHUA 00 MAEIX M O METOAAaX MaTeMAaTHKH KaK 00 yHHBEpCAJFHOM S3bIKE HAYKH U
TEXHUKH, O CPE/ICTBE MOJICTTMPOBAHNS SIBIICHIH U IPOLIECCOB.
YMeHue BHACTh MaTeMaTHUECKyIO 33/Jady B KOHTEKCTE MPOOJIEMHOW CHTyalluMl B APYIHX AWCIHUIUTMHAX, B

OKpY KaroleH KU3HU.

YMeHne HaxOIWTh B Pa3IHYHBIX HCTOYHMKAX HH(POPMAINIO, HEOOXOIMMYIO IJS PpEIICHHS MaTeMaTHYeCKUX
po0JIeM, 1 TPEICTABIIATh €€ B IMOHATHOU (popMe; MPUHUMATE PEIICHUE B YCIOBHAX HETIOTHOMN ¥ M30BITOYHOM, TOYHON

U BEPOSITHOCTHOU MH(OpMAITUH.

YMeHre NOHUMATh U MCII0JIb30BaTh MATEMATHYECKUE CPEICTBA HATIISITHOCTH (PUCYHKH, YEPTEIKH, CXEMBI U JIp.) JJIs

WLTFOCTPAIMY, HHTEPIPETAINH, apTYMCHTAIHH.

YMeHHe BBIIBUTaTh TUIIOTE3bI IPU PEIICHUH YUCOHBIX 33/1a4 U TOHUMATh HEOOXOTUMOCTh UX MIPOBEPKH.

YMeHue IpUMEHSTh UHIYKTHBHBIC U JICAYKTUBHBIC CIIOCOOBI PACCYXKICHHIA, BUACTh PA3INYHbIC CTPATCIHU PEIICHUS
3amad.

[TorrMaHme CYIIHOCTH aNTOPUTMUYECKUX MPEANMCAHAN U YMEHHE AEWCTBOBATH B COOTBETCTBUH C MPEIOKEHHBIM

AITOPUTMOM.
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YMeHHe caMOCTOSITEIbHO CTABUTh 1I€JTH, BBIOUPATH U CO3[aBaTh AITOPUTMbI JJIs pEIlIeHHs] yUeOHbIX MATEMATHIECKUX
mpooIIeM.

YMeHue IaHUpOBaTh M OCYLICCTBIISITH JESTEILHOCTh, HAMPABICHHYIO Ha PELICHHE 3a[ad HCCIIEA0BATEILCKOTO
xapakrepa.

Ilpeomemmnuie pesynomamaol:

1) YMmeHue paboTath ¢ MAaTEMaTHYCCKUM TEKCTOM (CTPYKTYpPHPOBAHHUE, M3BICYCHUE HEOOXOAMMOW HH(pOPMAIIHH),
TOYHO U TPAMOTHO BBIPaYKaTh CBOW MBICIIU B YCTHOM M MUCBMEHHOW PEYH, IPUMCHSS MATEMAaTHUCCKYFO TCXHOJIOTHIO
U CHMBOIIMKY, HCIIONIL30BaTh PA3IMYHBIC S3bIKM MATEMAaTHUKU (CIOBECHBIM, CHMBOJHMYCCKHU, rpadudeckuil),
00OCHOBBIBATh CYKJICHUS, POBOAUTH KIACCU(PHUKAIIUIO, TOKA3bIBATH MATEMATHYCCKIE YTBEPIKICHHUS,

2) Bnanenue 0a30BBIM MOHATHHHBIM alapaToM: HMETh MPEICTABICHUEC O YUCIC, BIaJICHHE CHMBOJILHBIM SI3BIKOM
anreOpbl, 3HAHUC JJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH, (OPMHPOBAHUEC MPEICTABICHHHA O
CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHpPE M O Pa3IMYHBIX CIIOCO0axX MX M3Y4YCHHsS, 00 0COOEHHOCTSIX
BBIBOZIOB M IPOTHO30B, HOCAIIINX BEPOATHBINA XapaKTep;

3) YMeHne BHITOTHATH adreOpandeckie Mpeodpa3oBaHusl PalMOHAIBHBIX BRIPAKEHHHA, TPUMEHSITD UX U PEIICHHS
Y4eOHBIX MaTeMaTHYECKIX 33134 U 3a7a4, BOSHUKAIOIINX B CMEXHBIX YICOHBIX MIPEIMETaX;

4) YMeHue mojib30BaThCsl MATEMAaTHIECKUMHU (HOPMYIIAMH M CAMOCTOSITEIEHO COCTABIIATE (POPMYJIIBI 3aBUCUMOCTEH
MEXIy BEIMIMHAMHU Ha OCHOBE 000OIICHUS YaCTHBIX CITy4aeB W IKCIIEPHMEHTA,

5) YMeHue pemaTh JIMHEHHBIC W KBAIPATHBIC YPAaBHCHHS M HEPABCHCTBA, a TAK)KE MPUBOIMMBIC K HUM ypPaBHCHUS,
HEPAaBCHCTBA, CUCTEMBI; MPHUMEHATh rpaduyeckue MPeNCTABICHHS JUIS PCIICHHUS W HCCIICIOBAaHUS YPaBHCHUM,
HEPABCHCTB, CHCTEM; IPUMCHSITH TIOJIYYCHHBIC YMEHUS JUISI PELICHUS 3a/1a4 U3 MaTCMAaTHUKH, CMEKHBIX MPEIMETOB,
MPaKTUKU;

6) OBnaneHre CUCTEMO# (PYHKIIMOHATIBHBIX MOHATHH, ()YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOW, YMEHUE CTPOUTH
rpadukn QYHKIMHA, OMHUCHIBATH WX CBOMCTBA, WCHOJB30BaTh (DYHKIMOHATHHO-TpaUUECKUE MPEACTABICHUS IS
OTIMCaHMA W aHAJTH3a MAaTEeMaTHUECKUX 3a7a4 M PeabHBIX 3aBUCUMOCTEH;

7) OBnaseHrie OCHOBHBIME CIIOCOOaMU MPEICTABICHUS U aHAJIM3a CTATUCTHYCCKUX JaHHBIX; YMEHHUE PeIaTh 3a1aui
Ha HAX0)XJCHHUE YaCTOTHI M BEPOSITHOCTH CIyIalHBIX COOBITHH;

8) YMenne nmpuMeHSITh N3y4eHHBIC MTOHATHUS, PE3yIbTaThl M METOBI IIPH PEIICHUH 3a7ad U3 Pa3IHIHBIX Pa3/IeioB
Kypca, B TOM YHCIIE 3a7ad, He CBOJSIINXCS K HETIOCPEACTBCHHOMY IPUMEHEHUIO M3BECTHBIX aJlTOPHUTMOB.

HPEOMEMHblepe3lebmam1)l no umozam u3yueHus Kax3cooil 2naewl yueéuuka

BpINyCKHHUK MOJIYYUT BO3MO:KHOCTb HAYYHThCSl B 7-9 Kjaccax s o0ecnevyeHUs] BO3MOKHOCTH YCIEIIHOTO
NMPOA0JKeHNs 00pa30BaHus HA 02a30BOM H YIJIy0JEHHOM YPOBHSAX

I'eomeTpnueckue Gpurypsl

e Onepuposamsv NOHAMUAMU 2eOMEMPULECKUX Puyp;

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308b186aMb UHDOPMAYUIO O
2eomempudeckux Gueypax, npeocmasieHHyI0 Had Yepmencax,

®  NpUMeHAmMb 2eomempuiecKkue hakmol 015 peuleHus 3a0ay, 8 mom yucie,
NPeOnonazaruux HeCKOJIbKO Uazo8 peuleHus;

®  ¢hopmynuposamo 6 npocmeiuiux CIy4aax C8OUCMEa U NPU3HaxKu Gueyp;

®  JoKxazvieamv ceomempuiecKue YmeepicoeHus;

®  grademv CMAHOAPMHOU Klaccuurayueli n1oCKux gueyp (mpeyeoibHuKo8 u
Yemulpexy201bHUKOB).
B noBce1HeBHO KU3HM ¥ NIPM U3YYEeHUH APYTUX MpeIMeTOB:

®  UCNONL308AMb CEOUCMEA 2EOMEMPUYECKUX Puayp OIS peuieHus 3a0a4
APAKMU4ecKoeo xapakxmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHOICHNS

o  Onepuposamb NOHAMUAMU. PABEHCMBO Puyp, pasHvle hucypvl, pageHcmeo
Mpey2oNbHUKOS, NAPALLebHOCHb NPAMBIX, NEPREHOUKYIAPHOCINb NPAMBIX, Yelbl MEHCOY
NPAMbIMU, NEPNEHOUKVIIAD, HAKIIOHHAS, NPOeKyUst, no0obue gueyp, nodoousie gueypol,
n0000OHbIe MPey20TbHUKU,

*  npumenams meopemy Daneca u meopemy o npONOPYUOHATILHBIX OMPEIKAX NPU
peuieHuu 3a0a4,

®  Xapakmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYHCHOCU, O8YX
OKpYIHCHOCTEL.



B noBce1HeBHOM KU3HH ¥ TIPH U3YYEHUH APYTUX MPeIMETOB:

®  UCNONL308aMb OMHOWEHUL OJisl PEUEeHUs. 3a0aU, BO3SHUKAIOWUX 8 PeaibHOU HCUZHU.
HN3mepennsi u BbIYUCJIEHUS

e Onepuposams npedCmasieHUAMU 0 OIUHe, NIOWAOU, 0ObeMe KaK BeTUYUHAMU.
IIpumensamo meopemy Ilughazopa, popmyner niowaou, ob6vema npu peuieHuu MHO2OUA208bIX
3a0au, 8 KOMOPbIX He 6Ce OaHHbIE NPeOCMAasieHbl IBHO, A MPebYIom GblUUCIEHUL, ONepUpPoO8aAmy
OoJ1ee WUPOKUM KOIUYECMBOM POPMYI ONUHBL, NAOWAOU, 0ObeMd, BLIYUCTAMb XAPAKMEPUCTIUKU
KOMOUHayutl gpueyp (OKpys#cHOCmel U MHO20Y201bHUKO8) GbIUUCIAMb PACCNOAHUSL MEHCOY
Queypamu, npumensimo mpueoHomMempuieckue opmyvl Oiis GbIYUCIEHULL 8 D0Nee CLONCHBIX
CYUAAX, NPOBOOUMb BbIYUCIEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCABIEHHOCU,

®  1POBOOUMDb NPOCTbLE BLIYUCLEHUSL HA 0OBEMHBIX Menax;

o popmyruposams 3a0auu HA GbIYUCTEHUE OTUH, NIOWAOel U 00BEMO8 U Peulamy Ux.
B noBceaHeBHOI ;KM3HU M IPU U3YYE€HHH PYTUX NPeAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  NpUMeHAMb HOPMYIbL NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NpeoMemax, 6
OKpydHrcaroujeli 0eticmeumenbHOC.
I'eomMeTpuyecKHe MOCTPOEHUS

e I300pasicams ceomempuieckue hueypbi N0 meKCmogoMy U CUMBONbHOMY
ONUCAHUIO;

®  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECTIONCHBIX CYUASX,

®  BLINOAHAMbB NOCMPOEHUS MPEY20TbHUKO8, NPUMEHAMb OMOeNbHble MEMOObl
HOCMPOEHULl YUPKYIeM U TUHEUKOU U NPO8o0Ums npocmeluiue Uccied08aHus Yucia peueHull;

®  u300padicamv Munosvie NI0CKue ueypsl U 00beMHbLE Meld ¢ NOMOUWBIO
APOCMEUuUx KOMIbIOMEPHbIX UHCMPYMEHMO8.
B noBce1HeBHO KU3HH U IPH U3YYEHUH APYTUX MPeIMETOB:

®  BLINOAHAMb NPOCMeUuUe NOCMPOEHUSL HA MECIHOCU, HEODX0OUMbLE 8 PealbHOU
HCUBHU,

®  OyeHUBAMb PA3MepPbl PeabHbIX 00BLEKMOE OKPYHCAIOU €20 MUpA.
IIpeoOpazoBanusn

e Onepuposams noHsmMueM 08UINCEHUS U NPeoOPA308aHUsi NOO0OUS, 8lademb
npuemMamy nOCMpoeHusi pueyp ¢ UCHONb308AHUEM OBUNCEHUL U NPeodPa308aHull No00oOUs,
NPUMEHAMb NOLYYEHHbLE 3HAHUS U ONbLM NOCMPOEHUU 8 CMENCHBIX NPEOMEMAax U 8 PeaibHbIX
CUMYayusx OKpyscaouje2o mupa,

® cmpoums Gueypy, NOOOOHYIO OAHHOU, NOIBL30BAMBC CEOUCMEAMU NOOOOUS 05
000CHOBAHUSL CBOUCME uyp;

®  NpUMEHAMb C8OUCMBA O8UdCEHUL OJisl NPOBEOEeHUsI NPOCIetUUX 000CHO8AHU
ceoticma ghuzyp.
B noBceaHeBHOI )KM3HU M PU U3YYE€HHH IPYTUX MPeAMETOB:

®  NPUMEHAMb CEOLUCMBA OBUINCCHULL U NPUMEHAMb N0000Ue OJisk NOCMPOEeHU U
8bIYUCTEHULL.
BeKTopbI M KOOPIAMHATHI HA IIOCKOCTH

e  Onepuposamb NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 8EKMOPO8, NPOU3BEOEHUe
8EKMOPA HA YUCTIO, Y20l MeXCO) 6EKMOPAMU, CKATIAPHOE NPOU3eedeHue 8eKmopos, KOOPOUHAMmbl
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA,

®  BLINOAHAMDB OelicCMBUsL HAO EKMOPAMU (CLONCEHUE, BbIYUMANUE, YMHONMCEHUEe HA
YUCT0), BBIMUCTAMb CKAIAPHOE NPOU3Be0eHUe, ONPedeamsb 8 NPOCMEUUX CLYUAAX Y20l MeHCOY
BEKMOPAMU, BLINOJIHAMb PA3NIOANCEHUE BEKMOPA HA COCMABTAIOuUe, NPUMEHAMb NOTYYEeHHble
3HAHUA 8 u3UKe, NONL30BAMBCA POPMYNOU BIUUCTIEHUS PACCIOAHUSL MeHCOY MOYKAMU NO
U3BECMHbBIM KOOPOUHAMAM, UCHONb308AMb YPAGHEHUS (hucyp 01 peuleHus 3a0a4;

®  NPUMEHAMb 8EKMOPbLL U KOOPOUHAMbL OJIsl PEUEHUs. 2eOMEMPUYECKUX 3a0ay Ha
gbluUCIeHUe ONUH, Y2l08.



B noBceHeBHOI ;KM3HU M IPU W3YYE€HHH PYTUX NPeIMETOB:

®  UCNONL308aMb NOHAMUSL BEKMOPOE U KOOPOUHAM OJisi peueHUs 3a0ay no gusuxe,
eeoepaguu u opyaum yueoHvim npeomeman.
HUcTopusi MaTeMaTHKHU

o Xapaxmepuzosams K140 8b10AIOWUXCI MAMEMAMUKOS 8 PA38UMUE MAMEMAMUKY U
UHBIX HAYYHBIX 0baacmetl;

®  NOHUMAMb PONb Mamemamuky 6 pasgumuu Poccuu.
MeTtoanbl MAaTEMATHKH

e /cnonwv3ys uzyyennvle Memoobvl, Npo8oOUMb 00KA3AMENbCMEO, 8bINOIHAMb
onpogepoicerue;

®  guLIOUpamMb U3yUeHHble MEeMOoObl U UX KOMOUHAYUU OJisl PEUEHUsL MAMEMaAMUYecKux
3a0ay,

®  UCNONL308AMb MamMeMamuieckue 3Hanus 0Jis1 ONUCAHUS 3AKOHOMEPHOCTEl 8
OKpyofcatoujeti 0ecmeumenbHOCmu U NPOU38e0eHUAX UCKYCCMEA,

®  NpUMeHAmMb npocmeriuue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCTNEMbL NPU PeULeHUU MAmMeMamu4eckux 3a0ay.



I1. Copep:xanue yueOHOro nmpeaMmera.

I'eomeTpust

I'eomeTpuuyeckue purypbl

@urypsl B reOMeTPHHU U B OKPY:KaloLeM MUpe

I'eomerpuueckas gurypa. PopMUpOBaHUE MPEACTABICHUH 0 METaPEAMETHOM MOHSATHH
«purypay.

Touka, TMHUSA, OTPE3OK, NpsMasi, JTy4, JIOMaHas, INIOCKOCTb, YroJl, OMCCEKTpHCa yIiia U ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBas cummeTpus reoMeTpudeckux guryp. LleHTpanbHas cUMMETpuUs T€OMETPUYECKIX
dburyp.

MHOroyroJibHUKH

MHOroyroiasHUK, €ro 3JIEMEHThI M €r0 CBOMCTBA. Pacno3HaBaHue HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykivie u HegblnyKible MHO20y20abHuKu. IIpaBUIbHBIE MHOTOYTOJIBHUKH.

Tpeyronbauku. Beicota, Meauana, 6uccekTpurca, CpeaHssl IMHUS TPEYTrOJIbHUKA.
PaBHOOEApEHHBII TPEYTOJIBHUK, €T0 CBOMCTBA U NMPU3HAKH. PABHOCTOPOHHUI TPEYTOJIbHUK.
[IpsAMOyToIbHBIN, OCTPOYTOJIBHBIN, TYIOYTOJbHBIA TPEYTOJbHUKU. BHEIIHUE yTiIbl
TpeyroiabHuKa. HepaBeHCTBO TpeyrojJpHUKA.

Yerbipexyronsuuku. [lapamienorpamm, poM0O, MpsSMOYTOJIbHUK, KBAaIpaT, TpArenus,
paBHOOenpenHas Tpaneuus. CBONWCTBa U MPU3HAKH Mapajenorpamma, pom0a, NpsMOyrojbHUKaA,
KBaJpara.

OKpPYX HOCTb, KPYT

OKpyKHOCTb, KpYT, UX DJIEMEHTBI U CBOMCTBA; LICHTPAJIbHBIE U BIIUCAHHBIE YTJIbI.
KacarenbHas u cekywas Kk OKpyKHOCTH, Ux ceoucmea. BiucaHHble 1 ONTMCAHHBIE OKPYXHOCTH
JUISl TPEYTOJIbHUKOB, Yemblpexy2oibHUKO8, NPAGUNbHbIX MHO20Y20NbHUKOS.

I'eomeTpuyeckne Gurypsl B npocTpaHcTBe (00beMHbIE TeJIa)

MHnozoepannuk u e2o snemenmol. Hazeanus MHo202panHuKo8 ¢ pazHvlm NOA0JCEHUEM U
Koauyecmeom cpaneti. IlepBuuHbIE IPEACTABICHNS O MUPAMU/JIE, TapAJIIENIENUIEAE, TPU3ME,
cdepe, mape, IUIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OTHomeHust

PasencrBo puryp

CBoiicTBa paBHBIX TPEYrOJILHUKOB. [[pU3HaKK paBEHCTBA TPEYTOJILHUKOB.

IMMapanjeJbHOCTH NPSAMBIX

[Ipu3Haky ¥ cBOMCTBA MapalieIbHBIX MPSAMBIX. Akcuoma napaiiervhocmu Eexauoa.
Teopema Daneca.

IlepnieHAUKY IsIpHBbIE IPSIMbIE

IIpsmoii yroa. Ilepnenaukyinsp k npsamoi. Haknonnas, npoexkuus. CepeInHHBIN
NEePIEeHIUKYIAP K oTpe3Ky. Ceoticmea u npusHaKu nepneHOUKyIsApHOCIU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Ilooodonvie mpeyeonvnuku. Ilpuznaxu
noooodus.

B3aumHoe pacnoJioikeHue IPSIMON U OKPY>KHOCTH, 08YX OKPYICHOCHELL.

N3mepenuss u BbIYMCICHUS

Beauuunbl

[Tonstue Benmuuunbl. [[nuna. U3Mepenne mnHbl. EQUHUIB ©13MEPEHUS JUTUHBI.
Bennunna yrna. ['pagycnas mepa yria.

[ToHsATHE O TITOLIAAN TUIOCKOM (UTYpHI M €€ CBOWCTBaX. M3mMepeHue miommazie.
EauHunel nsmepeHus miomaim.

[IpencraBnenue 06 oObeMe u ero cBoiicTBax. M3mepenue oobema. Enunniiel namepenus
00BEMOB.

N3mepenuss u BbIYMCICHUS

WNHCTpyMEHTHI 17151 U3BMEPEHUN U TOCTPOEHUI; U3MEPEHHUE U BBIUYMCIIEHUE YIJIOB, JINH
(paccrosiHuit), miomaznei. Tpuronomerpudeckue GyHKIUU OCTPOTO yria B IPSIMOYTOJIbHOM



TpeyroisHuKe Tpuconomempuyeckue pyHKyuu mynozo yeid. BeraucieHue 31eMeHTOB
TPEYrOJIbHUKOB C UCIIOJIB30BAHUEM TPUTOHOMETPHUUECKUX COOTHOUICHUH. POpMYJIbI TUIOMIAAN
TPEYTrOoJIbHUKA, TapajlieIorpaMMa M €ro YaCTHBIX BUIOB, JOPMYIIBI JUTMHBI OKPYKHOCTH H
momaau kpyra. CpaBHeHHE U BerunciaeHue miomazaeii. Teopema I[udaropa. Teopema curnycos.
Teopema kocumycos.

Paccrosinus

Paccrosinne Mexny ToukaMu. PaccTosiHue OT TOUKH 10 IpSAMON. Paccmosinue medcoy
Queypamu.

I'eomeTpryeckue NOCTpOCHUs

I'eomeTpryeckue NOCTpOEHUs Ui WLTIOCTPAIIMH CBOMCTB T€OMETPUUYECKUX QUTYP.

WNHcTpyMEHTBI U1 TOCTPOCHUM: IMPKYJIb, IMHENKA, YTOJIbHUK. [Ipocmetiwiue
NOCMPOEeHUs YUPKYLeM U TUHEUKOU: NOCmpoeHue OUCCeKmpUcsl yena, nepnenouKyaapa K
NPAMOU, Y2ad, pagHo20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpem CMOPOHAM, 08YM CHOPOHAM U VIly MeXCOy HUMU,
cmopone u 08yM NPULEHCAWUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckune npeodpa3oBaHus

IIpeoOpa3zoBanus

[TonsiTre npeoOpazoBanus. [IpencraBieHne o MeTanpeIMETHOM IMOHSATUU
«mpeobpazoBanuey. [lododue.

JABukeHust

OceBas 1 LIEHTpalbHAsI CHMMETPUS, HOBOpOM U NApaienvbhbli neperoc. Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTue BekTOpa, NEHCTBUS Ha/l BEKTOPaMH, UCIIOJIb30BaHUE BEKTOPOB B (DU3HKE,
Pasnodicenue 6eKmopa Ha cocmasifioujue, CKaiapHoe npouzeeoeHue.

Koopaunartsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbL 8EKMOPA, PACCNOSHUE MENCOY MOYKAMU.
Koopounamei cepeounsvt ompesxa. ¥Ypasnenusn gueyp.

IIpumenenue 6ekmopos u KoopouHam OJisi peueHuss NPOCMeUUUX 2e0MempuUiecKux
3adau.

HcTopusa MaTeMaTHKHU

Bosnuxnosenue mamemamuku Kax Hayku, smansl ee pazgumus. OcHogHbie pazoensl
Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv munooicecmea npocmuix yucen. Yucna u onunel ompesrkos. Payuonanvrole
yucaa. [lompebnocmo 6 uppayuonanvusix yucaax. Llxona Hughazopa

3apoorcoenue aneeopvi 6 Hedpax apupmemuxu. An-Xopezmu. Poscoenue 6ykeenHoU
cumeonuxu. Il. @epma, @. Buem, P. [lexapm. Hcmopus eonpoca 0 Haxoxcoenuu popmyn KopHeti
aneebpauyeckux ypasneHut cmenenetl, oonvuux yemvipex. H. Tapmanvs, /Joc. Kapoano, H X.
Abens, J. I'anya.

Tlosenenue memooa Koopounam, no360JA0UE20 NEPEBOOUMb 2eoMempuieckue 00veKmbl
Ha 361K aneeopwl. Ilosenenue epaguros ynxyui. P. [exapm, I[1. @epma. [Ipumepol paznuunwix
cucmem KOOpOUHam.

3aoaua Jleonapoo Iuzanckozo (QPubonauuu) o kponuxax, yucia Quoonauyu. 3adaqa o
waxmamuou oocke. CxooumMocms 2eoMempuiecKoli npocpeccuu.

Hcmoxu meopuu eepossmuocmetl: cmpaxogoe oeino, azapmuule uepul. 11. @Pepma,
b.Ilackanw, A. bepnynnu, A.H.Konmozopos.

Om 3emneodenus k ceomempuu. [lugpazop u ezo wikona. @anec, Apxumeo. [lnamon u
Apucmomens. Ilocmpoenue npagunvHvlx MHo20y201bHUK08. Tpuccekyusa yena. Keaopamypa
Kkpyea. Yosoenue kyoa. Ucmopus yucna w. 3onomoe cevenue. «Hauana» Eexnuda. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.



T'eomempus u uckyccmeo. I eomempuuecxkue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.

Acmponomus u eeomempus. Ymo u xax ysnaau Anaxcaeop, Ipamocghen u Apucmapx o
pazmepax Jlynvl, 3emnu u Connya. Paccmosnus om 3emau 0o Jlynvt u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponb poccutickux yuenvix 6 passumuu mamemamuxu. JI. Dinep. H.U. Jlobauesckuil,
I1.J1. Yebvrues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u Ha8U2ayKux
Hayk, passumue poccutickoeo noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.



III. KajienpapHo — TeMaTu4ecKoe JIaHUPOBaHHe

Hopec Bbynek JlopecHeH Temachl BakbiThl Hcxkapma
Ne OyeH4a mwiaH | ¢gaxkr.
Japec Ne
1 1 8 Hue ChIiHBI() MaTepHuasblH Kabatiay. 03.09
2 Kepem koHTpOIIH 3111€. 05.09
I byJaexk. BekropJap (10 cararts ).

3 1 KonTponp »mike anHanus, xaramap ecteHad | 10.09
sm1. BekTop TemeHyace hoM BekTOpiapHBIH
TUTE3JIETE.

4 2 bupenron Hokraman Oanutan BekTopiapHsl | 12.09
caiy.

5 3 Wxe BEeKTOPHBIH CYMMACHI. 17.09

6 4 BexropnapHsl KyIly 3aKoHHapsl. | 19.09
[Tapannenorpamm Karbiiaace.

7 5 bepHn4yo BEKTOPHBIH CyMMAaCHI. 24.09

8 6 Bekropnaphsl any. 26.09

9 7 BekTOpHBIH caHra TanKbIpYbITbIIIbI. 08.10

10 8 Bekropnapabl Mochaanop uninyad kysuiany. | 10.10

11 9 TpanenusineH ypra coi3birbl. Konrpons smko | 15.10
93€pJIEK.

12 10 | Konpoas >m Ne 3 Tema: Bexropnap 17.10
II byaek. Koopaunarasap meroasbl ( 8 corats )

13 1 KoHTpo:b 31ike aHanus, xatanap ecteno sul. | 22.10
Bextopnapusl koisieHuap OyiamaraH UKe
BEKTOp OyeHua Tapkary.

14 2 BeKTOpHBIH KOOPAMHATACHI. 24.10

15 3 Bekrtop koopmuuatamapel  OenmoH  aHbIH | 29.10
OanutaHreiuel hoM axsIpbl KOOpAWHATAJIaphI
apachIHJarbl OONITOHETII.

16 4 Koopannaranapaa s ragym Mochasoiap. 07.11

17 5 SIcCBUIBIKTA CHI3BIKHBIH THUT'€3JIOMAce. OMiIoHd | 12.11
TUT€3]1OMACE.

18 6 ONIIOHS TUre3noMace.Mockananop yumy. 14.11

19 7 Typsi Tureznomace. Konrpouns smika a3epiek. | 19.11

20 8 Kontpoas >m Ne 4. Tema: Koopmunatanap | 21.11
METO/BI.

111 Oysexk.OunoumakHbIH SKJIapbl hoM nmoumakapsl apacbiHaarsl 0disoHenIdp (10 car.).

21 1 KoHTpo:b 311ke aHanus3, xatagap ecTeHao sl | 26.11
Cunyc, kocuHyc hoMm TaHTreHc.

22 2 Ten tpuronomerpuk Oepnoitiek. Kutepy | 28.11
dhopmynanapsl.

23 3 Ten  tpuronomerpuk  Oeppoiinexnapue | 03.12
KYJJIaHy.

24 4 HoxranelH  koopauHaramapblH — ucomay | 05.12
dhopmynanapsl.

25 5 OunouMaKHEIH MO TaHEI TypeiHAars! | 10.12
TeopeMa.

26 6 Cunycnap teopeMacsl. Kocunycnap | 12.12
TEOPEMACHI.




27 7 OunouymakIapHbl YUITy. Y T4y SUUIOPE. 17.12

28 8 Bexkropiap apachbIHIArbl noumak. | 19.12
(Bexmopnapnuly ckansp mankolpyusiebluibl).

29 9 BekropnapHblH =~ cKajsp — TalKbIPUbITHIIBL | 24.12
y3aekiaope. KoHTposb a1k a3epriex.

30 10 Kontpoas >m1 Ne 8. Tema: Ounoumakusiy | 26.12
gakmapbl  hoM  moumakmapbl  apachbIHIATbI
OoliToHeIII.

IV 6yaek. Oiiaond 036IHIBLITEI hoM TYrapak maiiaanni ( 16 corars )

31 1 KonTposp sm xatanapsl ectennd surTezek | 09.01
KYIIIOYMaKJIap.

32 2 Te3ex KynnouMakHbl KaMayybl QMJIOHD. 14.01

33 3 Te3ek Kynnoumakka KamayJibl QMJIOH 16.01

34 4 Kamayubr hom kamaynbl olIoHO Y3JIEKIOPEH
KYJUIaHy.

35 5 Te3ex KynmouMmaxkHbIH MoWJaHbIH, kamayisl | 21.01
hoM kamay4pl OWIOHO PpAIMYCBIH MCIIUISY
hopmynanapbl

36 6 Te3ex KynnmouMaKHbIH MOWJAHbIH UCOIUIDY. 23.01

37 7 Te3ek KynnoumakiapHel TO3Y. 28.01

38 8 Te3ek kymmoumakka kamaynbl hom kamayusl | 30.01
OMIIOHO paZMyChIH MCAIUIRY (OopMyagapbiH
KYJJTAHYTa MOCBHJIQJIOp YHINY.

39 9 ["'eomeTpuK QurypasapHsl TO3Y. 04.02

40 10 OWJIOHO O3bIHJIBITHL. 06.02

41 11 Tyropok MoljaHBbI. 11.02

42 12 OIIoHO O3BIHIBITBIH hoM Tyropok mMakmanbH | 13.02
HCOIUIQYTS MOCHAJIQIIOP YHUIILY.

43 13 TYropok CeKTOpPBIHBIH MOW/IaHBbI. 18.02

44 14 Tyropok CEKTOPBIHBIH MOHIAHBIH UCAIUIOYTS | 20.02
MOCBHJIQJIOP YHIITY

45 15 Maochonanop uuiily, KOHTPOJIb AIIKS d3epiaek | 25.02

46 16 | Koutpoar »m Ne 11. Tema: Oiuono | 27.02
O3BIHJIBITEI hoM TYTOpoK MoiilaHBbI.

V oysek. Xopakar (11 corars )

47 1 KonTpoJib 3111 xaTanapsl ©CTEH]ID 1II. 03.03
SICCBUTBIKHBI Y3€HO YarbUIIBIPY.

48 2 SICcCBUIBIKHBI Y3€H? YarblabIpyra Macsananop | 05.03
YUIITY.

49 3 XopokoT TemeH4yoce. Octenos camy hom | 10.03
XOPIKIT.

50 5 XOpoKoT TEMachlH HBITBITYra Machananap | 12.03
YUIIY.

51 6 ITapamnens kydepy. 17.03

52 7 [Tapannens kydepy TtemacbiHa Mochanmandp | 19.03
YUY .

53 8 bopy. 02.04

54 9 Bopyra machananop yumy . 07.04

55 10 | XopokoT TeMachlH HBITBITYTa Macbananap | 09.04

yuiry. KoHTpoJib 311Ka 93epriek.




56 11 Kontpoabs 3m Ne 12 . Tema: Ilapamnens | 14.04
Kydepy hom Gopy.
VI oysek. CTepeoMeTPUAIdOH 0AVIAHTBIY MITbJyMaTaap (8 corarsp)

IlnanumeTpus akcuomanapsl Typbinaa (1 corarts )

57 1 KonTpousb s11ks aHanus, xaranap ectenao sl | 16.04
Crepeomerpus npeameTsl. KynksIpibikiap.
58 2 | Ilpuzma. [Tapannenenunen. 21.04
59 3 | KucemueH KYJIOME. Typpinoumaxibl
napajuleJIenuneHbIH Y3IEKIIope.
60 4 | Ilupamupa. Mocwonanop yumry. 23.04
61 5 | Hununnap.Konyec. 28.04
62 7 | llpoctpanctBo  durypanapsiabiH  eciek | 30.04
MOWIaHBI.
63 8 | Chepa hom map. OiutoHy xucemaope hom | 05.05
AJIAPHBIH 6CJIEK MOMIAHHAPBI.
64 9 | [InaHumeTpusi akCuOMaJaphbl. 07.05
I'omymu iiomrakiaay (4 corarts )
65 1 KonTposp 3miks ananus, xartamap ecteHad | 12.05
s11. Bektopnap Oyneren kabatinay.
66 2 OunouMakHbIH sKIapel hom moumakimapsel | 14.05
apaceiHjia O9lIoHenIop OyJereH kadatiay.
67 3 | MoMrakjay KOHTPO.Ib JINe. 19.05
68 4 KonTposp »miks ananus, xartamap ecteHad | 21.05

OMI.




