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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust sBisieTCs OJHUM K3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHusl, TaK KaKk 00€CIIeYMBaET BO3MOXKHOCTh N3yUEHHUS JUCIUILINH €CTECTBEHHO-
HAy4yHOM HAMpaBJIECHHOCTH M MPEIMETOB TyMaHUTapHOro nukia. [lockombky
JIOTUYECKOE MBIIUICHHE, (OPMUPYEMOE TPU U3YYEHUHM OOYYarOU[UMHUCS MOHSTUNHBIX
OCHOB T€OMETpPUH, MPHU JI0KA3ATEIbCTBE TEOPEM M MOCTPOCHUM IIEMOYKH JIOTHUUECKUX
YTBEPKACHUNW TIPU PEIICHUM TE€OMETPUYECKUX 3aJlady, yMEHUE BBIJIBUTATH U
OMpoBepraTh TUIMOTE3bl HEMOCPEJICTBEHHO WCIOIB3YIOTCS TMpPH pPEIICHUU 3a7ad
€CTEeCTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTH (PU3UUYECKUX 3a]1a4.

Ilenbs ocBoeHus mnporpammbl ydeOHOro kypca «['eomerpusi» Ha yriyOaEéHHOM
YpPOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEW OOydYarolmuxcs MpU H3YYCHUU
r€OMETPHH, KaK COCTaBJISIIOIIEH TIpeaMeTHON obnactu «Maremarrka U HHGOpMaTHKA»
gyepe3 oOecreyeHrne BO3MOMXKHOCTU MPUOOPETCHHST M UCIIOIB30BaHUs 0oJyiee TIyOOKHX
r€OMETPUYECKUX 3HAHUU U JEeUCTBUH, CICIU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsI
yCHEIIHOTO TpodeCCHOHAILHOTO 00pa3oBaHUs, CBSI3aHHOTO C HCIIOJIb30BaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHRIMU 3a7auaMu  Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacliMpeHue MPEACTaBICHUS O TeOMETPUU KaK YacTh MHUPOBOM KYJIbTYpPhl U
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaKHEHUIIIHMX
MaTeMaTUYECKUX MOJIENISIX, IMO3BOJIAIONIMX OINUCHIBATh U M3y4aThb pa3HbIC SIBJICHUS
OKpYKaIOIIEro MUpa, 3HAHWE MOHATHIHOIO ammapara mo paszaeny «CrtepeomeTpusi»
y4eOHOT'0 Kypca T€OMETPHUH;

dbopMupoBaHHUE YMEHHS BJIaJICTh OCHOBHBIMH TOHSATHSMH O IMPOCTPAHCTBEHHBIX
durypax MU WX OCHOBHBIMH CBOMCTBAMH, 3HAHUE TeopeM, (GopMyn U yMEHHE UX
MPUMEHSITh, YMEHHUS JOKa3bIlBaTh TEOPEMbl W HAXOAWTh HECTAHJAPTHBIE CIOCOOBI
peluieHus 3a1ay;

dbopMupoBaHUE YMEHUS paclo3HaBATh HA YEPTEkKaX, MOJCISIX U B peallbHOM MHPE
MHOTOTPAaHHUKU U Te€Jia BpalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJICIIH;

dbopMHupOBaHNE TOHWMAHUS BO3MOXHOCTH aAKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX Teopui, (OPMHPOBAHHE TIOHUMAHUS POJIM AKCHOMATUKH TIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMH JOKa3aTeIbCTB W aJTOPUTMOB
pelieHus, YMEHUS UX NPUMEHSATh, MPOBOAUTH JOKAa3aTelbHbIE PACCYXICHUS B XOJI€
pelIeHns CTePEOMETPUYECKUX 3aJad M 3aJad C NPAKTUYECKUM COJAECPKAHUEM,
dbopMupoBaHuEe TPEACTABICHUS O HEOOXOIMMOCTH JI0KA3aTEIbCTB MPU OOOCHOBAHUHU
MaTeMaTUYeCKUX YTBEPKJICHUM W POJIM aKCHOMATHUKH B TMPOBEICHUM AEAYKTHUBHBIX
pacCyXJICHUM;



pa3BUTHE W  COBEPIICHCTBOBAHME  HWHTEIUICKTYaJbHBIX UM  TBOPUYECKHUX
criocoOHOCTEeM OOydYaroluxcs, TMO3HABATEILHOM aKTHUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HTEpeca K U3YICHUIO TEOMETPHUH;

dbopmupoBanue (YHKIMOHATBLHONW TPAaMOTHOCTH, PEJICBAHTHOM TE€OMETPHUU:
YMEHHUS pacClo3HaBaTh TMPOSABJICHUS TIEOMETPUUYECKUX TOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEAIbHBIX JXU3HCHHBIX CHUTYAIlUSAX W TPU HU3YYCHUH JIPYTUX
y4eOHBIX TIPEAMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJIETUPOBAHUS
peajbHBIX CHUTyallMi, HWCCIENOBaHUsI TIOCTPOSHHBIX MOJIENield, WHTEpIpeTalUU
MOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJIEpKaTEIbHBIMU JTUHUSAMH yueOHOro Kypca «['eometpusi» B 10-11
kiaccax sBIAOTCA: «lIpsiMble W TIJIOCKOCTH B TPOCTPAHCTBE», «MHOTOTPAHHUKH,
«Tena Bpamenus», «BeKTopbl U KOOpPAWMHATHI B TPOCTPAHCTBE», «JIBUKEHHS B
IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpeGoBaHHE «YMETh ONEPUPOBATH
MOHSATUSAMMY, PEIICBAHTHBIMU I'€OMETPUU Ha YrIIyOnE¢HHOM ypoBHE oOydeHus B 10-11
KJlaccaX, OTHOCUTCA KO BCEM COJEp)KAaTeIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMupoBaHUE JOTUUECKUX YMEHUU pacmpeneiseTcsl He TOJBKO IO COACPKATEeIbHBIM
JUHUSM, HO W 1o rojgaM oOyuenusi. ConepskaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yjibTaTaM  ocBoeHusi @DexepanpHoil  pabodeil  mporpamel,
pacnpenenéHHbIM MO0 TojaM O00Yy4YeHHs, CTPYKTYpUPOBAHO TaKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TPUHIMIHAIBGHBIM  BONpocaM  oOywaromuecs oOpaliajiuch
HEOJIHOKpaTHO. TO TMO3BOJSET OpPraHu30BaTh OBJIAJCHHE T€OMETPUUYECKUMU
NOHSITHSIMU M HaBbIKAMH TIOCJIEIOBATEIbHO M TIOCTYNATENbHO, C COOJOCHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMUS BKJIIOYATh B OOIIYI0 CHCTEMY
TCOMETPUYECKUX TPEJCTABICHUN 00YyYarOIIUXCsl, paciiupss u yriayomnss eé, obpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK M3y4eHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE IMO3BOJISET:

co3gath  ycioBus  gans  guddepennumanuu  oOydeHHS, MIOCTPOCHHUS
WHIUBUIYabHBIX 00pa30BaTeIbHBIX MPOrpaMM, 00ECTEUUTh YIIIYOJIEHHOE H3YyUCHHE
T€OMETPHUU KaK COCTaBIAOMNICH yueOHOro peameTa «MaTemaTukay;

MOATOTOBUTH OOYYAIOMIMXCSA K MPOJODKCHHIO M3YYEHUS MATEMATHKU C YYETOM
BBEIOOpa Oyaymei mnpodeccum, obecredynBas MPEEMCTBEHHOCTh MEXIY OOIMHMM U
nmpodeccoHaTbHBIM 00pa30BaHUEM.

Ha usyuenne yueOHOrO Kypca «l'eoMeTpus» Ha yriyOJI€HHOM YPOBHE OTBOJUTCS
204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B
HEJIEJIO).



COILEPKAHUE OBYUEHUA
11 KJIACC

TeJia BpalueHus

[lonsiTus: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckass TOBEPXHOCThb, OOpa3ylonue TmoBepxHocTel. Tema BpareHus:
HWIMHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzaumHoe pacnosoxeHue
chepbl U TUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Tei
BpalieHus Ha 1iockocTu. Pa3BépTka munuHapa u konyca. Cummerpusi chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpPSMOYTOJIBHOTO Tapajuiesenunena W cieactBus u3z He€. OO0bEM mnpsiMoil u
HAKJIOHHOW MPU3MBI, UIUH/pA, TUpaMUibl U KoHyca. O0BEM IIapa U 1MapoBOTO
CerMeHTa.

KomOunauu Ten BpalieHuss U MHOTOrpaHHMKOB. [lpu3ma, BmucaHHas B
MWIMHApP, OINHUCAaHHAs OKojo mwinHApa. llepecedyenne cdepbl W 1mapa ¢
miockocTeio. Kacanue miapa m cdepsl miockocTrio. [loHSTHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOTPAHHUK WU TEJIO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH LWIMHIApA, KOHYyCa, IUioaabs chepsl U e€ yacTei.
[lonobue B mnpoctpaHcTBe. OTHOIIEHHME OOBEMOB, IUIONIA/EH MOBEPXHOCTEH
nono6usix ¢uryp. IlpeoOpazoBanue momoOus, romorerus. PemieHue 3amay Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAlllCHUs: CEUCHUS LIMJIMHAPA
(mapamienbHO W TEPHNEHAMKYJISAPHO OCH), CEUEHHUs KOHyca (mapasuieibHbIe
OCHOBAHUIO U MPOXOASIINE YEpPE3 BEPILINHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEJI0OB, METOJ BHYTPEHHETO MPOEKTHPOBAHUS, METOJ NEpeHoca
CEeKyIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpaHcTtBe. Omepanuu  HaJa BeKTOopamHu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBoOICTBa BEKTOPHOIO YMHOXEHUS. IIpsimoyronbHas
cucTteMa KoopauHaT B mpocTtpancTBe. Koopnunatel Bektopa. PaznoxkeHue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T€OMETPUYCCKHUX
3a/1ad.

/{BHKeHUsI B IPOCTPAHCTBE

JIBmxenus mpocTtpancTBa. OToOpakeHus. J[BM)KEHHS W paBEHCTBO (Quryp.
OOmue cBoicTBa MABWKEHUW. Buasl ABWKEHUN: MapaUieIbHBIA TEPEeHOC,
LIEHTpaJIbHas CHUMMETPHS, 3€pKaJIbHasi CUMMETpHUS, MOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkIaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOoCCUUCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTEeMAaTUYECKHE 3HAHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil npodeccud W peaau30BbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3K0JIOTHYECKOE BOCIIHTAHHUE:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpelibl, OCO3HaHHUE TII00ATIBHOTO XapaKkTepa FKOJIOTHYEeCKUX Mpo0ieM, OpueHTalus
Ha TMPUMEHECHHE MaTEMaTHUYeCKUX 3HAHUW JJIsI pelieHus] 3amad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM AJI OKPYKAIOIIEH Cpesbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYHD M HCCIEI0BATEIbCKYIO JICSATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONIEHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, EAUNHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JIJIs pEUICHUS 3a]1a4u;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAaITIH 1o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS Tpoliecca U pe3yibrara perieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEJTOCTHXKCHUSI PE3YJIbTAaTOB JIESITEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPabOThI, pachpeneisTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOW JEUCTBUSA C APYTMMH 4YiI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

e CBOOOJIHO OIEPUPOBATH TMOHATHUSMH, CBSI3aHHBIMU C IWJIHHIAPUYECKOM,
KOHUYECKOM U CcPepuvecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

e ONEPHUPOBATH MOHATHIMHU, CBSI3aHHBIMU C TEJIaMU BPAIECHUS: ITUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh Tela BpameHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOJYICHHSI TEJT BPAIICHHUS;

e KJacCH(PUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEephI U TUIOCKOCTH;

e BBIYNCIIATh BEIMYHUHBI JJIEMEHTOB MHOTOTPAHHHUKOB W TEJl BpaIlICHUS,
00BEMBI ¥ TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;



CBOOOJIHO OINEpPUPOBATH MOHSTUSMHU, CBS3AHHBIMU C KOMOWHALUSIMU TEJ
BpallleHUs U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMHUCaHHBIN 0KOJI0 cdepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY TUIONIAAIMH MTOBEPXHOCTEN U 00BEMaAMHU
IT0JTOOHBIX TEI;

u3o0paxaTh H3y4daeMble (UTYpBI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPaIllCHHUSI;

U3BJICKAaTh, HWHTEPIPETUPOBATh MU MPeoOpa3oBbIBATh HHOOPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (QuUrypax, mpeACTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peniaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXIY MPSMBIMH
U IUIOCKOCTSIMHU, BBIYMCIIGHUE PACCTOSHUNM OT TOYKH JO IIJIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a TPHU PEILICHUU;
CBOOOJTHO OMEpUpPOBATH TMOHATHSIMH, CBSI3AHHBIMU C JIBUJKEHHEM B
IPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHUM;

BBITMIOJHATh M300paXKeHHs] MHOTOTPAHHMKOB U Tl BpAIllEHUA MpHU
napajyieIbHOM — TEPeHOoce, IEHTPAIbHOW CUMMETPHUH, 3epKalbHOMU
CUMMETPHUH, TPU ITOBOPOTE BOKPYT MPSMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJl BPAILCHUSA: CEUCHUS IMIMHIPA
(mapauiesibHO U MEPIICHANKYISIPHO OCH), CEUCHHUS KOHYca (TapasjeibHble
OCHOBAHUIO M MPOXOISIINE Yepe3 BEPUINHY ), CEUCHUS Iapa;
UCIIOJIb30BaTh METOJABl TMOCTPOCHMSI CEUEHUN: METOJ| CIEeIO0B, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUSA, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMeTpudecKkue (GakThl IS PEIICHUS CTEPEOMETPUUECKHUX
3a/7a4, MPEANoJIaralolnX HECKOJbKO IIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHS 33JIaHbI B SIBHOK W HESIBHOU (G opme;

pemaTh 3ajJayd Ha JI0Ka3aTeJbCTBO MaTEMaTHUYECKHUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHSTh  TOJIyYEHHbIE  3HAHUA  HA  NPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHBIE CUTYalluU, IPUMEHSITh N3YyUEHHbIE
MOHSATHS, TEOPEMbI, CBOHCTBA B IMpOIECCE I[IOUCKA  pElIeHUs



MareMaTuyecku  CHOPMYIUPOBAHHOM  NOPOOJEMBI,  MOJEIUPOBATH
peallbHbIE CUTYyalluM Ha s3bIKE T€OMETPUM, UCCIEA0BATH ITOCTPOCHHBIC
MOJEIA C HCHOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUM U TEOpEM,
annapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBA3aHHBIE C
HAaXO0XJECHUEM I€OMETPUUECKUX BEIIUYMH;

UMETh MPEACTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KUIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Meron koo a OCTPaHCTBE.
’ https://m.edso0.ru/1c209e37
Bxonnas koHTposibHas paboTa
) [unueap, KOHYC, map 21 5 bubnuoreka [IOK
[TonyromoBas KoHTpoIBHAS paboTa https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
3 OObEmet Ten 19 1 https://m.edso0.ru/1c209e37
4 HexkoTtopsie cBeieHns U3 MIIaHUMETPUHN 11 0
[ToBTOpEeHue, 0600IICHNE,
5 cUCTeMaTH3aIlus 3HaHUH 32 2 Bubmmorexa [IOK
1 https://m.edsoo.ru/1c209e37
Hrorosas koHTposbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
N KoJsmyecTBo yacoB DIeKTPOHHbIE
n}-) Tema ypoka Kontpoas HAata unpposbie
I Bcero | Hble H3yYCHUSA oﬁpasonaTeﬂbele
padoTsI pecypcChbl
[ToBTOpenue. Cnoxxenue u 02.09-05.09
1. | BBIYMTAHHUE BEKTOPOB. Y MHOKECHHUE 1
BEKTOpa Ha YUCJIIO
[ToBTOpenwue. [Ipocreimme 3anaun B 02.09-05.09 bubnuoreka [IOK
2. | KOOpaMHATAX 1 https://m.edsoo.ru/5caefcl
b
[ToBTOpenue. Kommnnanapusie 02.09-05.09 bubnuoreka [IOK
3. | BEKTOpBI 1 https://m.edsoo.ru/a28fd74
€
[IpsMoyronpHas cucTeMa KOOpJIMHAT B 08.09-12.09 bubnuoreka [JOK
4. | mpocTpaHcTBe. KoopauHaThl BEKTOpa 1 https://m.edsoo.ru/48db705
8
5. | Koopsmars: sexropa 1 08.09-12.09 bubnuotexa [JOK
https://m.edsoo.ru/725effc4
6. CBs13b MEKIY KOOPAUHATAMH BEKTOPOB 1 08.09-12.09
Y KOOPJMHATAMH TOYEK
7. | Ipocretimme 3ana4u B KOOPAUHATAX 1 15.09-19.09
YpaBHeHue chepsl 15.09-19.09 bubnuoreka [JOK
8. 1 https://m.edsoo.ru/8efbe78
€
15.09-19.09 bu6mmoreka [IOK
9. | Yrom mexny Bekropamu 1 https://m.edsoo.ru/77c22fc
5
10. | Bxoanasi KOHTpOJILHAs padoTa 1 1 22.09-26.09
11. | CkansipHOE MIPOU3BEICHIE BEKTOPOB 1 22.09-26.09
12. Brrancienve yriioB Mexay IpsIMBIMHU H 22.02-26.09
TUTOCKOCTSIMU
13, Brrancienve yriioB Mexay IpsIMBIMHU H 1 29.09-03.10
TUTOCKOCTSIMU
14. | YpaBHeHMeE IIIOCKOCTH 1 29.09-03.10
15. | LlenTpanpHas CHMMETPHS 1 29.09-03.10
16, OceBas cumMmeTpusd. 3epKanbHas 1 06.10-10.10
CHMMETpUSI
17. | IapannenpHbIil IepeHoc 1 06.10-10.10
18. | IIpeoOpa3oBanue momodus. 1 06.10-10.10
19, fg:;fgg;iaﬂ padoTta Nel mo Teme: 1 1 13.10-17.10
20. | [oHsATHE UIUH/IPA. 1 13.10-17.10 bubmuoreka [JOK



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/48db7058
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https://m.edsoo.ru/77c22fc5

https://m.eds00.ru/6054b8c
1

IInomane MOBEPXHOCTU HUJIMHAPA

bubmuoreka [IOK

21. 1 13.10-17.10 https://m.edso0.ru/188f621
6
[Tnomaak MOBEPXHOCTH IHITHH/IPA bu6mmoreka [{OK
22. 1 20.10-24.10 https://m.edsoo.ru/016e25e
b
ITnomaae MOBEPXHOCTH IIMJIHH/IPA. 20.10-24.10 bu6mmoreka [IOK
23. https://m.edsoo.ru/c94ba09
b
[MousTHE KOHYCA 20.10-24.10 bubnuotexa [JOK
24. 1 https://m.edso0.ru/897dd3b
2
[Io1maas TOBEpXHOCTH KOHYCA 05.11-07.11 bubnuorexa [JOK
25. 1 https://m.edsoo.ru/1468bab
3
ITnomaae MTOBEPXHOCTH KOHYyCA bu6moreka [IOK
26. 1 05.11-07.11 https://m.edsoo.ru/Obdelbe
8
27. | Yceuénnslii KoHyC 1 05.11-07.11
28. | Yceuénnsrit KoHYC 1 10.11-14.11
29. | Cdepa u map. 1 10.11-14.11
30, B3aumHoe pacronoxeHue chepbl u 1 10.11-14.11
TIOCKOCTH
31. | KacarenbHas miockocTs K cdepe. 1 17.11-21.11
32. | [Inomans cdepsr 1 17.11-21.11
33 BSaHMIjoe pacrooxerue cheprbl u 1 17.11-21.11
TPSIMOIA
34. Cdepa, BrircaHHas B IWIHHAPHIECKYIO 1 24.11-28.11
MTOBEPXHOCTh
35. Cdepa, BimcanHasi B KOHUIECKYIO 1 24.11-28.11
MTOBEPXHOCTh
36. Sg:j;f;;ﬁ;“mp“%c“o“ 1 24.11-28.11
37. | Ceuennst KOHUYECKON MOBEPXHOCTH 1 01.12-05.12
38. | O0ob6LIEeHNE U cucTeMaTU3alus 3HAaHUI 1 01.12-05.12
39. | O6o00I1IIEHNE U cUCcTEMATH3ALUS 3HAHWI 1 01.12-05.12
40, KonTtpoabnas padora Ne2 mo teme: 1 08.12-12.12
«nmuap, KoHyc, map»
IToustue 00BEMa 08.12-12.12 bubmuoreka [JOK
41. 1 https://m.edsoo.ru/26a03fb
7
OO0BEM MPAMOYTOIBHOTO 08.12-12.12 bubmnuoreka [JOK
42. | mapaiesnenuIca. 1 https://m.edso0.ru/5513d87

b



https://m.edsoo.ru/6054b8c1
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O06BEM TpsSMOI TPU3MBI. 15.12-19.12 bu6mmoreka [JOK

43. 1 https://m.edsoo.ru/d189bde

2

O06BEM uIUHApA. 15.12-19.12 bu6mmoreka [JOK

44, 1 https://m.edsoo.ru/810cfle

b

45. | IoxyrogoBasi KOHTPOJILHASI padoTa 1 15.12-19.12

16, O06BEM TpsMOI TIPU3MBI M IWJIMHAPA. 1 22.12-26.12
Pewienue 3anau

47, Brrunciaenne 006EMOB TEII C TOMOIILIO 1 22.12-26.12
ONpEJIENIEHHOr0 HHTErpaja

48. | O0ObEM HAKJIOHHOW MTPHU3MBI 1 22.12-26.12

49. | O0béM TUpaMu/IbI 1 29.12-30.12

50. | O6bém nupaMu bl 1 29.12-30.12

51. | O6bém KoHyca 1 12.01-16.01

52. | O6bém KoHyca 1 12.01-16.01

53. | O6bém mapa 1 12.01-16.01

54. O0BEM 1IAPOBOr0 CErMEHTA, IIAPOBOTO 1 19.01-23.01
CITOsI, TMAPOBOT'0 CEKTOpa

55. | Inomane chepsri. 1 19.01-23.01

56. | Pemrenue 3agau 1 19.01-23.01

57. | O6o061eHe 1 cucTeMaTH3alns 3HAHHUI 1 26.01-30.01

58. | O6oO6IIeHe 1 cucTEMaTH3aLUs 3HAHHUIH 1 26.01-30.01

59, KonTpoabnas padora Ne 3 o teme: 1 26.01-30.01
«O0DbeMBbI TeD»

60. | Yron mexay kacaTeIbHOM M XOPJ0i 1 02.02-06.02

61 JIBe Teopembl 00 OTpe3Kax, 1 02.02-06.02
CBSI3aHHBIX C OKPY>KHOCTBIO

6. VYTIubl ¢ BepIIMHAMY BHYTPU U BHE 1 02.02-06.02
Kpyra.

63. BrmcanHpIi, onmMcaHHbIN 1 09.02-13.02
YEThIPEXYTOJIbHUK.

6a. Teopema o MmearaHe U OUCCEKTPHCE 1 09.02-13.02
TPEyroJabHUKA

65. | @opMyIIbl IIIONIAAN TPEYTOJIbHUKA. 1 09.02-13.02

66. | Popmyna I'epona 1 16.02-20.02

67. | 3agaya Oiinepa 1 16.02-20.02

68. | Teopema MeHnenas 1 16.02-20.02

69. | Teopema YeBkl 1 23.02-27.02

70. | Dnnunc, runepboa, napadosa 1 23.02-27.02
O6o06m1aroriee MOBTOPEHUE MOHATHIHA 23.02-27.02

21 | ¥ METOTIOB Kypca reomMeTpiu 10-11 1

KJIACCOB, CUCTEMATH3aLUs] 3HAHUM:
"[lapannenbHOCTh NPSAMBIX U



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

IIJIOCKOCTEN B pocTpaHcTBe"

72.

O6o06m1aroriee MOBTOPEHUE TOHATHIHA
U METOJIOB Kypca reomerpuu 10-11
kiaccoB: "[lapanmienbHOCTb MPSAMBIX
U IUIOCKOCTEH B MpocTpaHcTBe”

02.03-06.03

73.

O6o06m1aroree MOBTOPEHUE TOHATHIHA
U MEeTOJIOB Kypca reometpuu 10-11
kiaccoB: "[lapanienbHOCTb MPSAMBIX
U IUIOCKOCTEH B IpocTpaHcTBe”

02.03-06.03

74.

O6061maroniee NOBTOPEHUE MOHITHH
1 MEeTOJIOB Kypca reometpuu 10-11
kyaccoB: "BekTopsl B
npocrpaHcTee”

02.03-06.03

75.

O6061maroniee NTOBTOPEHUE MOHITHH
1 MEeTOJIOB Kypca reometpuu 10-11
KJ1IaccoB: "BekTopsl B
MIPOCTPAHCTBE"

10.03-13.03

76.

O6061maroniee NTOBTOPEHUE MOHITHIHA
1 METOJI0B Kypca reometpun 10-11
KJ1IaccoB: "BekTopsl B
IIPOCTPAHCTBE"

10.03-13.03

77.

O6o0mmatoriee MOBTOPEHUE MTOHATHHA
1 METOJ0B Kypca reomeTpun 10-11
kiaccoB: "l[lnomaan nosepxHoctu "

10.03-13.03

78.

O6o0mmatoriee MOBTOPEHUE MOHATHHA
1 METOJ0B Kypca reometpun 10-11
kiaccoB: "[lnomaan nosepxHoctu "

16.03-20.03

79.

O6o0mmatoiiee MOBTOPEHUE MOHATHMA
1 METOJI0B Kypca reomerpun 10-11
kiaccoB: "Ilmomnaau nosepxHoctu "

16.03-20.03

80.

O6o0mmatoiiee MOBTOPEHUE MOHATHIA
1 METOJ0B Kypca reometpun 10-11
kiaccoB: "OO0beM MHOTOTpaHHUKA"

16.03-20.03

81.

Oo6o0mmatoiiee MOBTOPCHUE MTOHATHIA
1 METOJIOB Kypca reometpuu 10-11
kiaccoB: "OO6beM MHOTOTpaHHUKA"

23.03-27.03

82.

Oo6o0matoiiee MOBTOPCHUE MTOHATHIA
U MeTo/I0B Kypca reomerpun 10-11
kjaccoB: "OO6beM MHOTOrpaHHHMKA"

23.03-27.03

83.

[ToBTOpEHue, 06001mEeHNE U
crcTeMaTH3aIlHsl 3HAHUH

23.03-27.03

84.

[ToBTOpEHue, 06001EeHNE U
crcTeMaTH3aIlHs 3HAHUI

06.04-10.04

85.

[ToBTOpEHUe, 0600MIEeHNE U
crcTeMaTH3aIlHsl 3HAHUM

06.04-10.04

86.

[ToBTOpEHue, 0600MmeHNEe U
crcTeMaTH3allHs 3HAHUM

06.04-10.04




87 [ToBTOpEHue, 0600MICHNE U 1 13.04-17.04
" | cucremaruzanus 3HaHUN
88. | HTorosas KOHTpoJILHAsA padoTa 13.04-17.04
89. [ HTorosasi KOHTpoJILHAsA padoTa 13.04-17.04
HcTopus pa3BUTHS CTEPEOMETPHUH
g0, | K&K HAyKH 1 €€ poIlb B Pa3BHTHU 1 90.04-24.04
COBPEMEHHBIX WHKCHEPHBIX H
KOMITLIOTEPHBIX TEXHOJIOTUH
Hcropus pasBUTHS CTEPEOMETPUH 20.04-24.04
91 KakK HayKH U €€ poJib B Pa3BUTUHU 1
" | coBpeMeHHBIX MHKECHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHH
92 [ToBTOpenue, 06o0IIEHNE U 1 20.04-24.04
" | cucremarmzarus 3HaAHMIA
93 [ToBTOpenue, 06o0IICHNE U 1 27.04-30.04
" | cucremarmzarus 3HaAHWMIA
94 [ToBTOpEeHUE, 0600IICHNE 1 1 27.04-30.04
" | cucremaruzanus 3HAHUN
95 [ToBTOpEeHME, 0600IICHNE 1 1 27.04-30.04
" | cucremaruzanus 3HaHUN
9% [ToBTOpEeHUE, 0600IICHNE 1 1 06.05-08.05
" | cucremaruzanus 3HaHUN
97 [ToBTOpEeHuE, 0600IICHNE 1 1 06.05-08.05
" | cucremaruzanus 3HaHUN
98 [ToBTOpEeHuE, 0600IICHNE 1 1 06.05-08.05
" | cucremaruzanus 3HAaHUN
99 [ToBTOpEHUE, 0600IICHNE 1 1 12.05-15.05
" | cucremaruzanus 3HaHUN
100 [ToBTOpEHME, 0600IICHNE 1 1 12.05-15.05
‘| cucremaruzanus 3HaHul
101, [ToBTOpEHME, 0606H.ICHI:IG u 1 12.05-15.05
CUCTeMaTH3aIl¥s 3HAaHU
105 IToBTOpEHUE, 000OIICHNE 1 1
‘| cucremaruzanus 3HaHun
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOTPAMME
11 KJIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
6 I'eomerpus
[unuaapudeckas MOBEPXHOCTh, 00Opa3yrolue MUINHAPUISCKON MOBEPXHOCTH, OCh
6.1 HWIMHAPUYECKOH TOBEepXHOCTH. L[unmuHIp: ocHOBaHMS W OOKOBask MOBEPXHOCTH,
oOpa3ymolas 1 och, MJIOMIab OOKOBOH U MOTHON MOBEPXHOCTH




6.2

Konnueckasi moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW moBepxHOCTH. KOHyC: OocHOBaHME W BeplIMHA, oOpasyromas U OCb,
Ionaab OOKOBOW WM TOJHOW TMOBEPXHOCTH. YCEYEHHBINH KOHYC: 0Opa3yromme u
BBICOTA, OCHOBAaHHUA U OoKoBas IMNOBCPXHOCTDH

6.3

Cdepa u map: meHTp, paguyc, Tuamerp, Ionaas IoBepXHOCTH cdeprl. BzanmHoe
pacriosio>)kenue cdepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoImab

cepsr

6.4

N300pakenue Ten BpameHus Ha IIOCKOCTH. Pa3BépTka nmumHapa u KOHyca

6.5

KoMOuHarmu tei BpameHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTTUCAHHBIN OKOJIO
cdepsl, cepa, BmIcaHHasT B MHOTOTPAHHUK, WJIA TEJIO BpallleHUS

6.6

[Tonatue 06 oOBnEmMe. OcHoOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO MapajuieNienunena u cieAcTBus u3 He€. O0bEM MUIIMHApA, KOHYCA.
O6béM 1mapa u mIomaas cQepsl

6.7

[Topo6Hble Tena B nmpocTpancTBe. COOTHOUIEHUS MEXAY TUIOLIAASIMU MIOBEPXHOCTEH,
00bEMaMu OJOOHBIX TeJ

6.8

Ceuenust mwiMHIApa (MapajyielbHO W TEPHEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOEe OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 11apa

6.9

Bektop Ha miockoctm M B mpocTpaHcTBe. CII0KEHHME W BBIYMTAHHME BEKTOPOB.
YMHOKEeHHEe BeKTopa Ha yucio. PasnokeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Penenre 3a1ad, CB3aHHBIX ¢ IPUMEHEHHEM
MpaBuI ACUCTBHI C BEKTOpAMH

6.10

[IpsimoyronpHas cuctemMa KOOpIMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiiimme 3amaym B KOOpAMHATAX. YTOJ MeEXIy Bekropamu. CKalsipHOE
MPOU3BEACHUE BEKTOPOB. BblumclieHHEe YriioB MeXAYy HPSIMBIMU U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a/]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHE (QOpPMYIUpOBATH M ONEPUPOBATh MOHATUSMHU: OIpENEICHUE,
aKCHoMa, Teopema, CIIEJICTBUE, CBOWCTBO, NpPHU3HAK, JIOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M MPOTUBOMOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HPUMEPHl U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIHUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/iad, OLICHUBATH
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCyXIEHUH; YMEHHE ONEpHUpPOBAThH
MOHATUSMHU: MHOXECTBO, TIOJMHOXKECTBO, OTEpAIlMH HaJ] MHOXECTBAMHU;
YMEHHE  WCIOJB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SIBJICHUI ¥ MPHU PEUICHUHU 33/1a4, B TOM
qHCciie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITUSIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH Tpadbl pa3IUYHBIMUA CHIOCOOAMU; HCIOJIL30BaTh rpadbl mMpH

PEIICHNH 3aJa4

VYmenune ONCpUpOBaTh INOHATHAMH: HATYpaJlbHOC 4YHCIIO, LEJI0C YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
palliOHAJIbHBIM IIOKAa3aTCJIeM, CTCIICHL C ,Z[eﬁCTBHTeJILHLIM IIOKa3aTcCJIEM,
norapn(bM qucia, CHHYC, KOCHHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTaTOK II0 MOAYJIH, pallMOHAJIBHOC YHUCIIO0, HPpAlUMOHAJIBHOC YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAJIBbHBIX, JIECTBUTEIIHLHBIX
2 YUCCII; YMCHHEC HUCIIOJIb30BATh MIPU3HAKU ACIIMMOCTH, HaVMEHBIINH 06H1Hﬁ
JACIUTCIIb W HAMMCHBIICC 06IJ_ICC KpaTHOC, aJIl'OPUTM EBknunga npu
peUICHUN 3a4a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3WIHUOHHBIMH CUCTEMaMU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYECHUHN U Hp606pa30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCICHAMH U J'IOl"apI/I(I)MaMI/I, npeo6pasoBaHH$1 ,Z[pO6HO-
paluOHaJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUPOBATH TIOHATHUAMMUN

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘{eCKa}I nporpeccusda, rcoMETpUUICCKas




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM 4YHCJIE C IIOMOIIbIO
PEKYppPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opmMa  3amMcH  KOMIUIGKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanmyeckas),; yMETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUSI KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
MOHATHSAMM:  Martpuna 2X2  wu  3x3, onpeienuTenb  MaTpHIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTejabHble, CTENEHHBbIE, JOTrapupMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPHUPOBAThH
MOHATUSMH: TOXJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPaBEHCTB, pPABHOCWIBHOCTh
ypaBHEHUHN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOILIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMBl C IapaMETpPOM; NPHUMEHSATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MNOHATHSIMH: (GYHKUIHSA, YETHOCTh (DYHKIUWH,
HEPUOJUYHOCTh (YHKIHUU, OrPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (QYHKIMM, HauOoOJIblIee W HAaWMEHbLICE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HelpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMOTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TMPOMU3BEACHUS, YAaCTHOTO H
KOMIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOJIb30BaTh MPOU3BOJHYIO JJS HCCIEAOBaHHUS (PYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HAueHUs (YHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIB30BaHHMEM ammnapara MaTeMaTHYeCKOTO
aHallM3a; TPUMEHATh TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYYIIETO
pelleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh ILIOIIaAn H 00BEMBI (bI/Ipr C IIOMOIIIBIO




HUHTCTpalia; NpUBOAUTHL HNPUMCPbBI MATCMATUUYCCKOI'0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3UIUS (DYHKIMHA, JWHEHHAas QYHKIUSA, KBaapaTUdHas (QyHKIus,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIWH, TMOKa3aTeNlbHAs |
aorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4eHHBIX
(GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  Ipad@UKOB  (QYHKIHH,
WCTIONB30BaTh TPaQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMU,
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUIMNA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHNI YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHne pemarh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB U
yCIyT, HaJOTH, 3aJa4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMS, HEPAaBEHCTBA U UX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIEIO0BAaTh IOJYYEHHOE peUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3YIbTaTOB, YMEHHE MOJEIHPOBATh
peayibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISTh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33]]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAHUEM ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue omepupoBaTh MOHATHUSMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHS, CTAaHIAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE HW3BJIEKaTh, WHTEPIPETHUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaONMIIaX, HA JAUarpaMMax, rpapukax,
OTPAKAIOILYI0 CBOMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEICTABIATH
uHGOPMAIIMI0O C TIOMOIIBI0 TaOMUIl MW JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaduYecKu HCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEMHOMN perpeccun

YMeHue OmnepupoBaTh MOHATUAMH: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IC, BEPOATHOCTDH CHy‘I&ﬁHOF (8} COGBITI/IH; YMCHHEC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; MPHUMEHSTh
(GopMyNBl CIOXKEHHST W YMHOXXEHHS BEpOSATHOCTEH, (HOpMYITy MOJHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIIEPHPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, pacHpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHWe, JUCHEPCUs W CTaHAApPTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIWU  paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCIIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TMPHBOJIUTH TPUMEPHI TIPOSIBICHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHWHATOPHBIE (aKThl U PACCYXACHUS JUIs PEIICHUS 3a]ad; OIlCHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJEIH M

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MNOHATUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUHA yroJl, IBYrPaHHbIN
yroJi, TPpEXIPaHHbIM Yroj, CKpelUBaoLIuecs IpsMble, TapaieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX M TUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTosiHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IpPU pEIICHUU
3a/1a4 u3y4eHHbIe (DAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHUE OLEHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYeCKUe
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a49n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOIIAJL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHpaMHJbl, TMPHU3MBI, KOHyca, IMJIUHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHUE CTPOUTh CEUYCHHE
MHOTOI'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OIpEIeNICHHU N3ydaeMbIX (UTYp, BBIBUTATh THIIOTE3BI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpoOBEpraTh HWX; YMEHHE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  TPOCTPAHCTBE,
MapajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TOJMOOHBIE (UIYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh TEOMETPHUECKIE OTHOIICHUS TIPU
pelIeHny 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'E€OMETPUYECKHE BETMUYHHBI
(nmuHa, yrom, miomagk, OO0BEM, IUIOMIATL TOBEPXHOCTH), HCIIOIB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOTO Mapajulelienuiena, NOUPaMUAbl, MPU3MBL, LUWJIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX HUTYP
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VYmenune OIICPHUPOBATL IOHATHUAMHU: HNPAMOYIOoJibHad CUCTEMa KOOPAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKIAY
BCKTOpAaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJila4 JPYTUX y‘Ie6HLIX npeaMcTOB
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YMmenue BLI6I/IpaTI> MOAXOAAIINNH METOM IS peuicHuA 3aaa4u; MTOHUMAaHUC
3HAYUMOCTU MATEMATUKHW B HU3YUYCHUU TNIPHUPOIHBIX U 06].].[eCTBeHHLIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaThb TIIPOSABJIICHUC 3aKOHOB
MAaTEMaTUKH B UCKYCCTBC, YMCHUC NIPUBOAUTH IIPUMEPBI MATCMATHYCCKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMaTUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypaiibHble u nienbie urcia. [[pu3sHaku TeTMMOCTH TISITbIX YHCEeT
12 Paumonaneupie  umncima. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1ensIM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTCTICHH
15 CuHyC, KOCMHYC M TAaHTEHC YHCJIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapUPMBbI
JlelictButenbHple  4Hucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeoOpazoBaHue BhIpaKEHUM
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl JMHEHHBIX ypaBHEeHUH. OnpeenuTenb MaTPHIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymu ¢QyHkouu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUHN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHkinuil. CoiicTBa  (yHKIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeTbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEIOBATEIBHOCTEH
3.8 ApudmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hadana MmaTeMaTn4eckoro aHaimmsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoJbIIero U HaMMEHBIIETO 3HAaYeHUs1 QYyHKIIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Uurterpan
5 MHoxecTBa U JIOTUKA
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



