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IHOACHUTEJIbBHASA 3AIIMCKA

['eomeTpust siBnsieTCss OJHUM U3 0a30BbIX KYpPCOB HAa YpPOBHE CPEIHETrO
oOuero oOpa3zoBaHus, Tak Kak 00€CIeYHBAET BO3MOKHOCTh U3yUYECHHS TUCUUILINH
€CTECTBCHHO-HAYYHON HANpaBICHHOCTH M MPEIMETOB T'yMaHUTAPHOTO LIHMKJIA.
[Tockonpky  JIOTMYECKOE€  MbIIIEHHE,  (opMHUpyeMOe  MpU  H3yUYEHUU
00y4aroIUMUCS TIOHATUHHBIX OCHOB T€OMETPUH, TPU JOKA3aTEIbCTBE TEOPEM M
MOCTPOCHUU IIETIOYKH JIOTUYECKUX YTBEPXKICHUI MPH PEIICHUH T€OMETPHUECKUX
3aJa4, yMEHHE BBIJBUraTh M OINPOBEpPrarb THUIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIb3YIOTCSl TIPU pPEIICHUH 3a]]a4 €CTECTBEHHO-HAyYHOr'0 MK, B YaCTHOCTH
(dbuznyecKkux 3aaad.

Llenbp ocBoeHuUst mporpamMmbl y4eOHOTO Kypca «I eomeTpus» Ha yriayOn€HHOM
YpOBHE — pa3BUTHE WHAMBUAYAIbHBIX CHOCOOHOCTEH 0O0ydYaromuxcsi Mpu
U3YYEHUU T€OMETPHUH, KaK COCTABIISIIONICH mpeaMeTHon obnactu «MartemaTuka u
nHpopmaTtuka»  uyepe3  obOecredyeHHWe  BO3MOXKHOCTU  MOpHOOpETEeHUs U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPUYECKUMX 3HAaHUHW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOUMBIX ISl YCIIENTHOTO MPOoheCCHOHATBHOTO
o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATHKH.

[IpropuTeTHBIMH 3afaduaMy Kypca T€OMETpHH Ha YriyOJIE€HHOM YpOBHE,
pPaCIIUPSAIONIUMI ¥ YCHWIMBAIOIIUMH  Kypc 0a30BOTO  ypOBHSI, SIBISIOTCS:
pacIiipeHHe MpeICTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYPHI U
(dbopMHpOBaHUE OCO3HAHUSA B3aUMOCBSI3U T'€OMETPUU C OKPYKAIOIIUM MHUPOM;
(dbopMUpOBaHKE IPEICTABICHHS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIIINX
MaTEMaTHYECKUX MOJIEINSX, MO3BOJSIONINX OMHUCHIBATh U H3y4aTh Pa3HbIC SIBICHUS
OKpY>KaloIllero Mrupa, 3HaHue MOHSITUIHOTO afnapara 1o pas3aeiny
«CtepeomeTpus» yueOHOIro Kypca reOMeTpuu;

dbopMupoBaHHE  YMEHHS  BJIAJeTh  OCHOBHBIMH  MOHATHUSIMH O
POCTPAHCTBEHHBIX (QUTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMyll U yMEHHE WX MPUMEHSITh, YMEHHUS JOKa3bIBaThb TEOPEMbl M HAXOIUTh
HECTaHJIapPTHBIE CIOCOOBI pelIeHus 3aAa4; (OpMUPOBAHUE YMEHHS PACIIO3HABATH
Ha 4YepTekax, MOJENSAX U B PealbHOM MHUPE MHOTOIPAaHHUKHM U Tella BpallleHus,
KOHCTPYUPOBaTh  T€OMETpUYECKHME  MojeNnu;  (popMupoBaHHE  MOHUMAHMS
BO3MOKHOCTH  aKCMOMAaTUYECKOTO TIOCTPOCHHUS MaTeMaTHYeCKHMX  TEOpHH,
dbopMupoBaHHE MOHUMAHUS POJM AKCHOMATHUKU TMPH MPOBEICHUU PACCYKICHUI;
dbopMupOBaHHE YMEHMs BIAJETh METOJaMU JOKa3aTEIbCTB U aAJITOPUTMOB
pelIeHHs, YMEHUS UX TNPUMEHSATb, MPOBOIUTH JOKAa3aTeNIbHbIE PACCYKIECHUS B
XOJI€ peUIeHHs] CTEPEOMETPUYECKHX 3a7a9 U 33/1a4 C MPAKTUYECKUM COJIepPIKaHUEM,
dbopMupoBaHHE TPEACTABICHUS O HEOOXOIWMOCTH JIOKA3aTelIbCTB IpPHU



000CHOBaHUY MAaTEMAaTHYECKHUX YTBEPKJICHHH M POJIM aKCHOMATHUKH B IMPOBEICHUHT
JIETYKTUBHBIX PACCYKJICHHI; pa3BUTHE W COBEPIICHCTBOBAHNE WHTEIICKTYbHBIX
U TBOPUYECKHX CIOCOOHOCTEH OOydYaromMXCcs, ITO3HABATEIIbHOW aKTUBHOCTH,
UCCJIEIOBATEILCKUX YMEHUU, KPUTHUYHOCTH MBIILIEHUS, UHTEpEca K M3YUCHHIO
reoMeTpur; QGopMupoBaHue (DYHKIIMOHAILHOH T'PAaMOTHOCTH, PEJICBAaHTHOU
TCOMETPUU: YMCHHS PACIIO3HABATh TMPOSBICHUS T'E€OMETPUUYECKUX TITOHSATHH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HCHHBIX CHUTYyallUsIX W TMpHU
U3YYEHUH JIPYTUX y4YE€OHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIMPOBAHMUS  peaJbHBIX  CUTyallud, HCCIICIOBAHUS
MOCTPOEHHBIX MOCIICH, HHTEPIPETAINH ITOTYYEHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMU JIMHUSIMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBmsarorcsa: «lIpsMble M IUIOCKOCTM B TIPOCTPAHCTBER,
«MHororpannukm», «Tena  Bpamenus», «Bektoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TtpebGoBaHME «yMETh OIEPUPOBATH
HNOHATUSMUY», PEJICBAHTHBIMU T€OMETPUHM Ha YIIyOJEHHOM YypoBHE OOy4YeHHUsS B
10—-11 kyaccax, OTHOCUTCS KO BCEM COJIepKaTEIbHBIM JIMHUSIM Yy4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTHYECKUX YMEHHUW  pacmupenenseTcs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U TI0 rojaM o0yuenus. Cojaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHusi denepanbHoil padoueit
MIPOTPaMMBI, pacHpeNe€HHBIM TI0 ToJaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMITHAIILEHBIM BOTIPOCAM O0YJarOIIIHECs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHATUSIMU U HABBIKAMH TIOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
coOJTI0/IeHeM TIPUHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIFOYATh B OOITYIO
CUCTEMY T€OMETPUYECKUX TMPEACTABICHUA OOYYAIOIINXCS, PACIIUPSIS U YIITyOJIsist
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIEC CBSI3H.

[Tepexoa K U3yUYEHUIO TEOMETPHUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marth  yclnoBusi s auddepeHumanuu  0Oy4eHHS,  [TOCTPOCHMS
WHIUBUYAbHBIX ~ 00pa30BaTeNbHBIX MPOTpaMM, OOeCnedyuTh yriayOnEHHOe
U3y4YeHHE TEOMETPUU KaK COCTaBIIsIOLIed ydeOHOro mpeamera «MaremaTukay;
MOJATOTOBUTH OOYYAIOMUXCS K TMPOJODKCHHIO M3YyYCHUS MAaTEMaTUKH C Y4ETOM
BBIOOpa Oynymiel mpodeccuu, odecrieunBasi TPEEMCTBEHHOCTh MEXKIy OOIIUM |
npo¢eCcCHOHaTLHBIM 00pa30BaHKUEM.

Ha wusydyenue yueOHOTO Kypca «l'eomerpus» Ha yriayOJEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hemento), B 11 kimacce — 102
yaca (3 yaca B He/IeJ0).

COJIEPKAHUE OBYYEHUSA



10 KVIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  IOHATUSA  cTepeoMeTpu. Touka, npsMas, IUIOCKOCT,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHE NPSAMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
MapajulesibHble W CKpenuBaronmecs npsamble. [Ipu3Hakum CKpelMBaIOMIAXCA
npsAMbIX. [lapaninenbHOCTh NPSAMBIX U IVIOCKOCTEN B MIPOCTPAHCTBE: NapajlIe/IbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPAMBIX, IAPAJUICIBHOCTD IPAMON
U 1iockocTt. [lapannenbHoe M IEHTpalbHOE MPOECKTUPOBAHME, H300pa)KeHUE
¢uryp. OcCHOBHBIE CBOWCTBa MapauIeIbHOIO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapasiesbHON MPOEKUHMU. YTIIBI C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIYy NpAMBIMU B IpocTpaHCcTBe. [lapannenbHOCTh IUIOCKOCTEN: Napajule/IbHbIe
IJIOCKOCTH, CBOWCTBA IapajjIeabHbIX IIJIOCKOCTEH. [Ipocrenmue
MIPOCTPAHCTBEHHbIE (UIYphl HAa IJIOCKOCTH: TETpa’Ap, Napajliesenunesn,
MOCTPOEHUE CCUCHUU.

[leprieHIUKYNSAPHOCTh NPSAMOM U IUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApaUICIbHBIE W NEPHNEHAUKYJSAPHBIE K IIOCKOCTH,
IIPU3HAK NEPHNEHAUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPHEHANKYJIIPHON TNIOCKOCTU. OPTOrOHAIEHOE IPOEKTHPOBAHUE.
[leprieHIUKYISIp U HAKJIIOHHBIE: PACCTOSAHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE
OT HOpsIMOM 10  IUIOCKOCTH, MNpoeKuus  (Urypel Ha  IJIOCKOCTb.
IleprieHIUKYISPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIEHAMKYISPHOCTH  JABYX
IJI0CKOCTEN. Teopema 0 TpEX MEepIEeHIUKYIIAPaAX.

Yrisl B OPOCTPAHCTBE: YroJl MEXKIY MNPSAMOW M IUIOCKOCTBIO, ABYTI'PAaHHBIN
YIOJI, IMHEWHBIN YroJl ABYTPAHHOTO yria. TpEéXrpaHHbI U MHOTOTPAHHBIE YTJIbIL.
CBolicTBa INIOCKHUX YTJI0OB MHOTOTPaHHOTO yria. CBOMCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yryia. TeopemMbl KOCMHYCOB U CUHYCOB Il TPEXIPAHHOIO
yrIiIa.

MHOrorpaHHUKHU

Buapsl MHOrOrpaHHMKOB, pa3BEpPTKa MHororpaHHuka. [Ipm3ma: n-yrospHas
npusMa, rnpsiMasi 1 HakJIOHHAs IPU3Mbl, OOKOBas U MOJIHAsI TOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, NpsAMOYIOJBHBIM — IAapajulelIeNMIE] U €r0  CBOMCTBA.
Kparuaiime mnyTs Ha NOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. I[lupammpa: n-yronpHas mnHUpamMuaa,
npaBWibHas W yceu€HHas nupamuasl. CBoiicTBa pédep M OOKOBBIX IpaHei



NpaBUJIbHOW mUpamMuibl. [IpaBUiIbHbIE MHOTOIPaHHUKH: TpPaBUIbHASA NpHU3Ma U
MpaBWIbHAs MNHpPaMHUAA, NpPaBUJIbHAS TPEYTrOJbHAas NUpPaMUa W NPaBUJIbHBIN
Terpa’ap, KyO. IlpeacraBieHre O NPaBWIbHBIX MHOTOIPAHHHMKAX: OKTa’3p,
TOJEKadIp U UKOCAdIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHald, YIJIbL.
[Inomanpe OOKOBOW NOBEPXHOCTM U TIOJHOW IOBEPXHOCTU MPSIMOW IPU3MBL,
IUIOIIAJb OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Inomanes OOKOBOW NOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOW MUPaMUIBL,
TeopeMa O IUIOLAAN yCEYEHHON TMPAMUIBI.

CuMmmMmeTpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  IIPABHIIBHBIX
MHOTOTPaHHUKOB. CHMMETpUS B NPaBUIbHOM MHOTOIPaHHUKE: CHMMETPUS
napajulesienunesa, CUMMETPUS NPABUJIBHBIX MPU3M, CHMMETPHUS NPaBUIBHOU
MIAPAMUBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, [JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPHl KOJUIMHEApHBIC, COHAIPABICHHBIE M  IIPOTUBOIIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIIO0KEHUE
Y BBIUATAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
gucyo. CBolcTBa ClI0kKEeHUsT BEKTOpOB. CBOWMCTBA YMHOXEHUSI BEKTOpa Ha YUCIIO.
IToHaTe KOMIUIaHapHbIE BEKTOpHI. IIpH3HAK KOMIUIAHAPDHOCTU TPEX BEKTOPOB.
IIpaBuno mapamwienenumnena. Teopema O pas3loKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopam. IIpsMoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopaumHatel BekTtopa. CBs3b MEXIYy KOOpAMHATAMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YToia Mexay BeKTopamu. CKalsIpHOE IPOU3BEACHUE
BEKTOPOB.

11 KVIACC

TeJia BpameHust

[ToHsiTUSA: UMIAMHApPUYECKAs TOBEPXHOCTb, KOHUYECKas MOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, oOpa3yromme TmoBepxHocTell. Tema BpameHus:
LWINHAP, KOHYC, YCEUEHHBIM KOHYyC, c(epa, map. B3anMmHoe pacnonoxeHue
cheppl M IJIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe. M3obOpaxenue ten
BpalleHusl Ha TIockocTH. Pa3BépTka 1ummHapa u koHyca. Cummerpusi chepsl u
nrapa.

O6béM. OcHoBHbIE CBOHcTBa 00bEMOB Ten. Teopema 00 00bEME
NpsIMOYTOJIBHOTO Mapaijenenumnena u ciaeactBus u3 He€. OObEM mpsMoil u
HAKJIOHHOM NpU3MBbl, HWIMHIpPA, MUpaMUabl U KoHyca. OOBEM 11apa U MIapOBOTO
CerMEHTA.



KoMOuHanuyu Ten BpailleHHs U MHOTOrpaHHUKOB. IIpu3ma, BhucaHHas B
UWIMHADP, oOmnHucaHHas okoyio uwiuHapa. llepeceuenne cdepbl u 1mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockoctbio. [loHSATHE MHOTrOrpaHHUKa,
OMHCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOWM B MHOTOIPAHHUK WJIH TEJO
BpalllCHUS.

[Imomanpr MOBEpXHOCTH HWIMHJIApA, KOHYcCa, IUiomaab chepbl U €€ JacTei.
[Tonobue B mnpoctpancTtBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJICH MMOBEPXHOCTEN
nono0HeIX ¢uryp. [IpeoOpazoBanue momoOusi, romorerus. Pemenue 3agau Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHue ceueHnii MHOTOITPAHHUKOB U TEJI BPAIICHUS: CEYEHUs TUINHAPA
(mapayuienbHO W TEPHEHJUKYJISIPHO OCH), CEUEeHHMs KoHyca (TmapajuielibHbIe
OCHOBAHMIO M MPOXOJSIINE YEPE3 BEPIIMHY), CEUEHUS 11apa, METOAbI IOCTPOECHUS
CEYEHMI: METOJ CIEA0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUS, METOJ IepeHoca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Haj BekTopamu. BekropHoe
YMHOXXEHHE BEKTOpPOB. (CBOMCTBAa BEKTOPHOTO YMHOXEHHA. [IpsimoyronbpHas
cUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopanHatel BekTopa. Pa3noxkeHnne BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJA TMPHU PEIIEHUH TE€OMETPUUYECKUX
3azay.

JIBH2KeHMS B IPOCTPAHCTBE

JBuxenuss npoctpaHcTBa. OToOpaxkeHus. [[BH)KeHHs U PaBEHCTBO (UTYP.
O6uue cBoicTBa JBWXKEHUWA. Buabsl JBWKEHUMI: TapauieNbHbIA TEPEHOC,
LEHTpaJIbHASI CAMMETPHSI, 3€pKajbHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogobus. [Ipsamas u chepa Ditnepa.

IJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBII  YPOBEHD) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TO3UITUU 00YyUaIOMErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  YJieHa  POCCHUICKOro  OOIIeCTBa,  MPEJACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUH,
npoleayp TpaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yYMEHHE
B3aUMOJICCTBOBATh C COIMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C UX
(GYyHKIUSIMHU ¥ HA3HAYCHHUEM;



2) naTPHOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCHUUCKOMN TPaKTaHCKOW MJICHTUYHOCTH, YBAKCHHS K
MPONUIOMY M HACTOSIIEMY POCCUHUCKON MAaTEMATHKH, IEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCHMCKON MaTEMAaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE O3THX JIOCTHKCHMH B JPYyrHMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKU,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUE JAYXOBHBIX IIEHHOCTEM POCCHICKOr0 Haponaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, ITUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAYKH U JCATEIbHOCTbIO Y4YE€HOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYHUBOTO Oy IyLIErO;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHONIIEHUWE K MHUPY, BKJIIOYas ASCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aj]a4, PEIICHUH, PaCCyKIEHUNH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acTieKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BOCIIUTAHUE:

cOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITh MaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 3/I0pOBOTO U 6€30macHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 37I0pPOBbIO (3J0pOBOE MHUTaHUE, COATTAHCHUPOBAHHBIN PEXUM 3aHATHI U
OTIIbIXa, peryiisipHas Qu3nyeckas akTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHUE
OpU  3aHATHUSIX CIOPTUBHO-O3JOPOBUTENBHON JIEATEIBHOCTBIO; 6) TpyaoBoe
BOCIIUTAHME:

FOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYAOTIOOUs, HHTEPEC K
pasnuuHbiM  chepaM  OpodecCHOHANBHON  JEATENIbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKCHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymieir mpodeccud | pearn30BbIBaTh COOCTBEHHBbIC IKU3HEHHbBIEC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeéMaTHYeCKOMY  OOpa30BaHHUI0 U
caMOOOpa30BaHUI0 Ha MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYECKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  JIKOJIOTHYECKOW  KYJIbTYpbl, TIOHHUMAaHHUE BIUSHUS
COIMATIbHO-YKOHOMUYECKUX MPOIECCOB HA COCTOSHUE MPUPOAHON M COLMATBHOMN
Cpelibl, 0CO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIIUS
HAa TPUMEHEHHE MaTeMaTHUYeCKUX 3HAHUW I pelieHus 3aaad B 00JacTu
OKpY>Kalollel Cpelabl, MUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOYKHBIX
MOCJIEACTBUI JJIS1 OKPY>KAIOILIEH Cpe/ibl; 8) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM ©W  OOIIECTBEHHOM  MPAKTUKH, [IOHUMAaHUE



MaTEMaTUYeCKOM Hayku Kak c¢epbl 4YeTOBEYECKOM IesATEIbHOCTH, 3TaloB ¢
pa3BUTHA W 3HAYMMOCTM [UIS Pa3BUTHS UMBWIM3ALNM, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTEMaTHYEeCKOM KyJIbTYpOM KaK CPEACTBOM IIO3HAHHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATh IPOEKTHYIO U HCCIENOBATEIBLCKYK JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYTIIE.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiicCTBUS
ba3zoBble 1ornyeckue AecTBus:
BBISIBJISITH M XapaKTEPHU30BaTh CYIIIECTBEHHBIC MPU3HAKN MaTEMaTHIECKIX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXIY HOHATUAMHU, (POPMYJIUPOBATH
OTIpe/IeTICHUS TIOHATH, yCTaHABIMBATh CYIIECTBEHHBIIN MPU3HAK KJIaCCU(PUKAIUH,
OCHOBAHUS /7151 000OIICHNS ¥ CPAaBHEHUS, KPUTEPHUH MTPOBOUMOTO aHAJIH3a,;
BOCIIPUHMMATh,  (popMysnnpoBaTh U peoOpazoBbIBaTh CYKICHUS:
YTBEPAUTENbHbIE U OTPULIATENIbHbIC, €IUHIUYHbIE, YACTHBIE U 00IIKE, YCIOBHBIE,
BBISIBJISITH MAaTEMaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, JAHHBIX, HAOIIOJCHUAX U YTBEPKACHMSX, Ipe/ylaraTb KpUTEPUU IS
BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M NPOTHBOPEYMH;  JAejlaTh  BBIBOJABL €
HCTIOJIb30BaHUEM 3aKOHOB JIOTUKH, ACTyKTUBHBIX U
UHAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKJIIOUEHUI 10 aHaJOTuH; MPOBOJIUTH
CaMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKACHUU (IIpsIMble U OT
IPOTUBHOIO),  BBICTpauBaTb  apryMEHTAllMl0, MPUBOAUTH  IPUMEPHl U
KOHTPIIPUMEPBI, 00OCHOBBIBAaTh COOCTBEHHBIC CYXKJIEHUS W BBIBOJBI; BHIOMpAThH
croco0 pemieHus: yueOHOM 3ajjaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEILICHHUS,
BbIOMpaTh Hambojee MOAXOAAIMN C Y4ETOM CaMOCTOSATEIbHO BbIJIECICHHBIX
KPUTEPUEB).

ba3oBble ncciieqoBare/bCKue 1eicTBUA:

UCIOJIb30BaTh BOINPOCHl KaK HCCIENOBATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCHL,  (PUKCUPYIOIIUME  MPOTUBOpEUYHE,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (HOpMUPOBATH TUINOTE3Y, apTyMEHTHPOBATH
CBOIO TMO3WIHUIO, MHEHHE; TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEJOBAHHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIro
00BEeKTa, SBIEHUS, MPOIECCa, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy OOBEeKTaMHu,
ABJICHUSIMHU, TIPOIIECCAMH; CAMOCTOATENBbHO (POPMYIHpPOBAaTH OOOOIICHUS H
BBIBO/JIbI 110 pe3yjbTaTaM



NpoBeAEHHOTO  HAOMIOACHMS, HMCCIEAOBAaHUS, OIEHUBAaThH  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YIbTaTOB, BHIBOJIOB M O00OOINCHMIA; IPOTHO3UPOBATh BO3MOYKHOE
pa3BUTHE MPOIIECCa, a TAKKE BBIJIBUTAThH
MIPEAMOIOKEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH Je(UIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JJI OTBETA Ha

BONIPOC U I pEIICHHs 3a7add; BBHIOMpaTh HHPOPMAIMIO M3 HUCTOYHUKOB
pa3IUYHBIX THIIOB, aHAJIU3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
WH(OPMAIMIO PA3IMYHBIX BHUJAOB W (OPM MPEIACTABICHUS; CTPYKTypHUPOBATH
nH(}OpMAIUIO, TIPEICTABIATH €€ B pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH Tpauuecku;

OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE YUeOHbIe TelCTBUS

OO1enue:

BOCIIPUHUMAThL U (DOPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUM C YCIOBUSIMU U
LenssMH  OOIIEHHUSI, SICHO, TOYHO, I'PAMOTHO BBIp@XKaThb CBOIO TOYKY 3pECHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAYy pEIICHUs 3a7ayu,
KOMMEHTHUPOBATH IMOJYYCHHBIN PEe3yiIbTaT; B XOJ€ 00CYKJICHHS 3aaBaTh BOIPOCHI
M0 CYIIECTBY OOCY>KIaeMOW TeMbl, MPOOJIEMBbI, periaeMoi 3aJadu, BHICKA3bIBATh
UJIeW, HalEeJICHHbIE Ha I[IOMCK pEIIEHUs, COMOCTAaBISATh CBOU CYXKICHHUS C
CY)XJICHUSIMH JIPYTHUX YYaCTHUKOB JHAOra, 0OHapy>KMBaTh Pa3IU4YUEe U CXOICTBO
MO3UIINH, B KOPPEKTHOH (hopme HOopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHUS;
MPEJCTABIATh PE3YJbTAaThl PEIICHHUS 3a7adyd, SKCIEPUMEHTa, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMAaT BBICTYIUICHUS C YYETOM 3ajaad
MPEe3eHTAIMA U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIe YHHBepCAJIbHbIE yUeOHbI€e el CTBUS

Camoopranusamnus:

COCTaBJISATH IUIaH, aJITOPUTM PEILICHUsI 3a]]a4u, BEIOMPATh CIIOCOO peIieHus ¢
YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ yIETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTE/IEKT:

BJIAJETh HaBBIKAMHU  IIO3HABAaTEIbHOW  pedIEeKCMH  KaK  OCO3HAHUSA
COBEpIIIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3ysbTaTa pelieHUus
MaTeMaTUYECKOW 3aJaud; MPEeABUIAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh



IpU pEIICHUU 3a7a4d, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENIbCTB, JAHHBIX, HAWJIEHHBIX OIIUOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEIU M YCIOBUAM, OOBSCHATH MPUYUHBI
JTOCTHKEHUS WJIM HEJIOCTHIKEHUsSI PE3YJIbTATOB JCATEILHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIBLHOCTD:

MMOHMMATh M UCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYTHHOM
paboThl TpW penieHWH Yy4eOHBIX 3ajJad, NPUHUMATh II€JIb COBMECTHOU
NEATEeIIbHOCTH, TUIAHHUPOBATh OPTraHM3allMI0 COBMECTHON paboOTHI, pacrpeneisaTh
BUJIBI paboOT, JOrOBapuBaThCA, OOCYXJAaTh TMPOIECC U PEe3yJabTaT pPadOTHI,
00001aTh MHEHUSI HECKOJBKMX JIIOJICHM; ydacTBOBaTh B TPYMIOBBIX (hopMax
paboThI (00CyXIeHHs, 0OMEH MHEHHM, «MO3TOBBIC IIITYPMbD) U UHBIE), BHITIOTHATH
CBOIO 4acTh PabOTBHl M KOOPAWHHUPOBATH CBOU JACHCTBHS C APYTMMH WICHaAMU
KOMaH/Ibl, OIIEHUBATh Ka4eCTBO CBOETO BKJIaJIa B OOIIMM MPOIYKT MO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIbTATDI

K xoniy 10 kaacca oOyvaromuiicss Hay4uTCs:

+  CBOOOJIHO ONIEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU MPU PEIICHUU
3a/1a4 U MPOBEJICHUN MAaTEMATHUYECKUX PACCyKICHUM;

* TPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEJACTBUS U3 HUX TPHU PEIICHUU
r€OMETPUYECKUX 3a/1ay;

+ KIaccu(UIUpPOBaTh B3aUMHOE PACIMOJIOKEHHUE TIPSIMBIX B TPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE;

+ CBOOOJIHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTRBE:
MEXy IPsIMBIMHU B MPOCTPAHCTBE, MEXIY MPSMON U IIOCKOCTHIO;

+  CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMH C MHOTOI'PAaHHUKAMU;



CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsSMOYToJIbHBIN Mapaienenunena, Kyo);

KIaccu(pUIMpoBaTh ~MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHA ISt
KJTAaCCU(UKAIIAH;

CBOOOJHO  OINEpPUpPOBaTH  TOHATHUSMHU, CBA3AHHBIMU C  CEUYCHHUEM
MHOTOI'PaHHUKOB MJIOCKOCTHIO;

BBITIOJIHATh ~ TapaJlJIeIbHOE, IIEHTPAILHOE u OpPTOTOHAJILHOE
POEKTHpPOBaHUE (UTYP HA IUIOCKOCTH, BBITIOJIHATH U300pakeHUus Guryp
Ha TUIOCKOCTH;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMU, BBIMOIHSITH
(BBIHOCHBIE) TTOCKHAE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  IJIOMIATA  TIOBEPXHOCTEH  MHOTOTPaHHUKOB  (Tipu3Ma,
nupamMuza), TCOMETPUUYECKHUX TEN ¢ TPUMEHEHnEM (HopmyIt;

CBOOOJIHO OTMEPUPOBATH MOHATUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb U IUJIOCKOCTh CHMMETPHUH, LEHTP, OCb U IIJIOCKOCTh CHMMETPUU
durypss;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS HAaJ BEKTOPAMU;

pemath 3aJadd Ha JIO0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHUN U
HaXOXXJEHUE TEOMETPUYECKUX BEJIMYWH, TMPUMEHSS W3BECTHBIC METOJIbI
U PEIICHUH MaTeMaTUYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CIIO’KHOCTH;

MPUMEHSTH npocrenime IPOrpaMMHBbIE CpelCTBa u
3IIEKTPOHHOKOMMYHHUKAIIMOHHbIE CUCTEMBI npu peLIeHUH
CTEPEOMETPUUECKHX 3a/aY;

U3BJIEKAaTh, MPeoOpa3oBbIBaTh W HUHTEPIPETUPOBATh HHOOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYypaxX, MPEICTAaBICHHYIO Ha
YyepTekax U pucyHKax;

OPUMEHATh IIOJIYYEHHBIE 3HAHUS Ha [PAKTHKE: CpPaBHUBAThb U
aHAJM3UPOBATh PEAIbHBIE CUTYAllMH, PUMEHSATh U3yYECHHBIE MOHITHUS B
mpolecce TOHMCKAa PpElIEeHUs MaTeMaTU4YecKu CHOPMYITUPOBAHHOM
poOJIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyallUH Ha SA3BIKE T€OMETPHH,
UCCJIEI0BATh IIOCTPOECHHBIE MOJIENIN C HUCIIOIB30BAHUEM I€OMETPUYECKUX



NOHATUI W TeopeM, amnmapara ajireOpbl, peliaTh MPaKTUYECKUE 3a/Jayd,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJIUYNH;

-  WMETh MpEJCTaBlIeHUs 00 OCHOBHBIX ATalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiaacca o0yyaroniuiicst HayYuTCs:

CBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C LWIMHAPUYECKOH,
KOHUYECKON © c(epruyeckord TOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

*  OIEpUPOBATH MOHITUSMHU, CBI3aHHBIMU C TEJIaMU BPAILCHUS: IUITUHIPOM,
KOHYCOM, c(pepoii u Imapowm;

- pacmo3HaBaTh Teja BpamieHus (UWIMHIp, KOHYC, cdepa u 1map) u
OOBSCHATH CIIOCOOBI TOJIYYESHHS TeJl BpaIllCHUS;

*+  KJIacCU(PHUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U TIIOCKOCTH;

BBIYMCIISITH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHMKOB M TEJl BpallCHMS,
O00OBEMBI U IJIOMIAM MOBEPXHOCTEH MHOIOTPAHHUKOB M TEJI BPALLECHUS,
reOMETPUUYECKUX TeJ C IPUMEHEHHEM (HopmyT;

« CBOOOJIHO OINEpUPOBATh MOHATUIMH, CBSI3aHHBIMU C KOMOMHAIIMSIMU Tell
BpallleHUs] U MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B cdepy u
OMMCaHHBIA OKOJIO cepsl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpalllCHUS;

*  BBIUHCJIATH COOTHOLICHUS MEXAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMu
II0JI0OOHBIX TEN;

- M300paxarh u3ydaemble (QUTYpPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TEJI BPALLICHUS;

U3BJEKaTh, HWHTEPIPETUPOBATH M MPeOoOpPa3oBbIBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, MPeICTaBICHHYIO Ha
YyepTekax U pUCyHKax;

CBOOOJIHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

*  BBIIOJIHATH ONIEPALIMH HAJ| BEKTOPaMU;

- 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHUCTEME KOOPAMHAT;

 pemarb reOMETPUYECKUE 33]a4l Ha BBIUKCICHUE YIJIOB MEXAY MPAMbIMU
U IUIOCKOCTSIMHM, BBIYHMCIEHUE PACCTOSIHUM OT TOYKM 1O IUIOCKOCTH, B
L€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A PU PELICHNH;

« CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUI;



BBITIOJIHATh M300paXeHUs] MHOTOTPAHHUMKOB U TE€J BpAILEHUS MPU
MApAJJICIBHOM  MEPEHOCE, LEHTPAJIbHOW CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBanHws mo100ws;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJ BPAILEHUS: CEUCHUS IMIUHJIpa
(mapajuienbHO Y NEePICHIUKYJISIPHO OCH), CeYEHHUsI KOHyca (TapajuiesibHbIe
OCHOBAHUIO U IPOXOSIIUE YEPE3 BEPIIMHY ), CEUCHUS 11apa;
UCII0JIb30BaTh METObI IOCTPOEHUS CEUCHHI: METOJ CJIEIOB, METOT
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEeHOCa CEKyIIeH IMI0CKOCTH;
JIOKa3bIBaTh FTE€OMETPUUYECKHUE YTBEPKICHHUS;

MIPUMEHSTh T€OMETpUYEeCKUe (PaKThl JJIsi PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MOPEANOJaraloliuX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBHS
IIPUMEHEHMS 3a/I1aHbl B SIBHOW 1 HESIBHOM (hopme;

pemaTrh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUW U
HaX0JICHUE T€OMETPUUECKUX BEIINYNH;

IIPUMEHATH IIPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/aY;

IIPUMEHATh  TOJIyYEHHBIE  3HAHMS  HA  IPAKTUKE:  CPABHUBATB,
AHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYALUH, IPUMEHATD U3yYCHHBIE
NOHATHUS, TEOpEMBI, CBOWCTBA B IIPOLECCE TIOMCKAa  pEUICHUs
MaTeMaTUYeCcKd  CcPOpMYyJIHPOBAHHON  TpOOJNEMBbl,  MOAEIUPOBATH
peanpHbIE CUTyallMH Ha SA3BIKE T'€OMETPUH, MCCIENOBATH IOCTPOEHHBIE
MOJEIN C WCHOJIb30BAHMEM T'E€OMETPUYECKUX IOHATUH U TEOpPEM,
anmapata anreOpbl, pelarh MPaKTUYECKHWE 3a7aud, CBSI3aHHBIE C
HAXO0KJICHUEM T€OMETPUUECKUX BEJINYNH;

MMETh MPEACTABICHHS 00 OCHOBHBIX 3Talax pa3BUTUS FTEOMETPUN KaK
COCTAaBHOM yacTu (yHAAMEHTA Pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBo yacoB

Ne HauMeHoBaHMe pa3aesioB U TeM DJIeKTpOHHbIe (LM (poBbIE)
KonTtposabHbie
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI
1 BBenenue B crepeoMeTpuio 23 1 https://resh.edu.ru
B3anmMHOe pacrionoxxeHue npsMsIx B
2 HpOCTpAHCTBE 6 1 https://www.yaklass.ru/
[TapannenbHOCTb NPSIMBIX U IJIOCKOCTEH B .
3 HpOCTpAHCTBE 8 0 https://uchi.ru/
[IeprieHAMKYIAPHOCTH NPSIMBIX U INIOCKOCTEN )
4 B MPOCTPAHCTBE 25 0 https://uchi.ru/
5 Vbl U paccTostHUS 16 1 http://www.problems.ru/
6 MHororpasHHuKu 7 1 http://mathnet.spb.ru/
7 BekTopsbl B mpocTpaHCcTBE 12 0 http://mathnet.spb.ru/
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3ALIMS
8 —— 5 1 http://mathnet.spb.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102 5

11 KIIACC

Ne n/m

Ko/unuyecTBO 4acoB

HaunmeHoBaHMe pa3ie/10B H TeM

NPOrpaMMbl Bceero

KonTponbHbie
padoThI

DiieKTpOHHbIE (HU(POBbLIE)
o0pa3oBaTe/ibHbIE peCypchl



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://www.problems.ru/
http://www.problems.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/

1 AHanuTuyeckas reoMeTpus 15 http://mathnet.spb.ru/
[loBTOpEHUE, 00o01ieHne
2 CHCTeMATH3ALKSA 3HAHMH 15 http://mathnet.spb.ru/
3 O0BEM MHOTOTpaHHHKA 17 https://www.yaklass.ru/
4 Tena Bpamenus 24 https://www.yaklass.ru/
[Tnomaay moBepXHOCTH U 00BEMBI ) ot
5 KPYTITBIX TeT 9 https://uchebnik.mos.ru/catalogue?subject ids=44
6 JIBmxeHust 5 http://compscience.narod.ru/
[ToBTOpeHnue, 00001eHne _
7 CHCTEMATH3ALHS 3HAHUH 17 http://compscience.narod.ru/
OBUIEE KOJIMYECTBO YACOB IIO 102

[NTPOITPAMME



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
http://compscience.narod.ru/
http://compscience.narod.ru/
http://compscience.narod.ru/
http://compscience.narod.ru/




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe Hu(poBbIe

o0pa3oBarte/ibHbIE
[
Bcero
padoThI

OcHoBHbIE TIpaBWJIAa H300paKEHUsI Ha

1 PHUCYHKE  IIOCKOCTH,  MapaJlICIbHbIX 1 0 http://sbiryukova.narod.ru
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToHsTHS CTEpEOMETPUU: TOUKA, IPSMas,
IUIOCKOCTh, MPOCTPaHCcTBO. OCHOBHBIE

2 npaBuiia U300paKeHHs Ha PUCYHKE 1 0 http://www.kokch.kts.ru/cdo/
TUTOCKOCTH, TTAPAJIICITbHBIX TIPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka
[TonsTus: nepecexaromuecs miIoCKOCTH,

3 [IEPECCKAIOIINECS ITPsIMast U INIOCKOCTB; 1 0 http://sbiryukova.narod.ru
HOJIYTIPOCTPAHCTBO
[TonsTHs: nepecekarouecs mI0CKOCTH,

4 NepeceKaroIrecs NnpsiMasi U TIOCKOCTb; 1 0 hitp://www.math.ru
HOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHHe

5 MPOCTEHIINX MPOCTPAHCTBEHHBIX YUIYD, 1 0 http://www.tmn.fio.ru/works/
HECYIIECTBYIOINUX 00OBEKTOB
MHororpaHHuKH, H300paKeHne

6 MPOCTEHIINX POCTPAHCTBEHHBIX QUTYD, 1 0 http://www.tmn.fio.ru/works/

HECYIIECTBYIOIUX 00BEKTOB



http://sbiryukova.narod.ru/
http://www.kokch.kts.ru/cdo/
http://www.kokch.kts.ru/cdo/
http://sbiryukova.narod.ru/
http://www.math.ru/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/

AKCHOMBI CTEPEOMETPUH U NEPBBIE

http://www.math.ru

CJIICACTBHA U3 HUX

AKCHOMBI ~ CTEPEOMETpUM U IIEPBbBIE
CJIEICTBUSA U3 HUX

http://www.math.ru

AKCHOMBI ~ CTEPEOMETPUH U  TEpPBbBIC
cinencrteus n3 HuxX. CrocoOvl 3amaHus
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TJIOCKOCTEH

http://www.math.ru

10

N300paxkenune ceyeHuil nupamuabl, Kyda u
NpU3MBI, KOTOpBIE MPOXOIAT 4Yepe3 HuX
péopa. N3o0paxeHune MepeceYCHUS
MOJYYEeHHBIX MIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HbIMU [[BETAMU

http://www.tmn.fio.ru/works/

11

N300pakeHne ceuyeHud mupaMubl, Kyda u
NPU3MBI, KOTOpPHIE TIPOXOIAT 4Yepe3 WX
pEdpa. N3o0pakenune TepeceYCHUs
NOJYYCHHBIX TUIOCKOCTEH. PackpammBanue
MIOCTPOCHHBIX CEUCHHI Pa3HBIMH IIBETAMH

http://www.tmn.fio.ru/works/

12

N3o00pakeHne ceueHW MUpaMuIbl, KyOa u
NPU3MBI, KOTOpPHIE TPOXOIAT 4Yepe3 HX
pEopa. N3o0pakeHue MepPECCUCHUS
MOJYYCHHBIX TUIOCKOCTEH. PackpammBaHue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

http://www.tmn.fio.ru/works/
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13

N3006paxkenue ceuenuit nmupamupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 NX
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX MNIOCKOCTEN. PackpamBanue
IIOCTPOEHHBIX CEYEHUI Pa3HbIMU LIBETAMU

http://www.tmn.fio.ru/works/

14

Merton cnesoB ajist MOCTPOSHUS CEYCHHIA

http:// www.tmn.fio.ru/works/

15

Mertoz cienoB AJis TOCTPOSHUS CEUCHUM.
ColicTBa epeceyeHuil MPSIMbIX U
IUIOCKOCTEM

http://www.tmn.fio.ru/works/

16

Merton ciie1oB Jy1sl HOCTPOCHUS CEUCHUH.
CBolicTBa epeceyeHri MPSIMbIX U
IUIOCKOCTEH

http://www.tmn.fio.ru/works/

17

[TocTpoenue ceyeHuit B mupamMue, Kyoe mo
TpéM Toukam Ha pé6pax. Coszmanue
BBIHOCHBIX YepTeXeil U 3aluch IIaroB
MOCTPOCHHUS

http://www.edu.ru/index.php

18

[TocTpoenne ceuenuit B mupamuie, Kyoe mo
TpéM Toukam Ha pé6pax. Coszmanue
BBIHOCHBIX YEpPTEKEM MW 3amuch IIaroB
MIOCTPOCHHUS

http://www.edu.ru/index.php

19

[Toctpoenue ceuenuit B nupamuiae, Kyoe mo
TpéM Toukam Ha pé6pax. Coszmanue
BBIHOCHBIX YEpPTEKEM W 3aluch I1aroB
MOCTPOCHUS

http://www.edu.ru/index.php



http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.edu.ru/index.php
http://www.edu.ru/index.php
http://www.edu.ru/index.php

20

[TocTpoenue ceuenuit B mupamuje, Kyoe mo
TpéM Toukam Ha péOpax. Coszmanue
BBIHOCHBIX YEPTEXKEW W 3amuch IIaroB
MOCTPOCHUS

http://www.edu.ru/index.php

21

[ToBTopenune mnanumerpun: Teopema o
IPOMOPLUOHANIBHBIX OTpe3kax. [logobue
TPEyroJIbHUKOB

http://www.edu.ru/

22

IToBTopenne  mianumerpuu: Teopema
Menenas. PacueTel B CeUEHHMSIX Ha
BBIHOCHBIX 4epTexkax. VMcropus pazButus
TUIAHUMETPHUH U CTEPEOMETPUH

http://www.edu.ru/

23

KonTpoasnas padora Nel "Axcuombl
crepeomerpuu. Ceuenus"

http:// www.edu.ru/

24

B3anMHOE pacnosiokeHUe NpsIMbIX B
npoctpaHcTBe. CKpeluBaromuecs npsMole.
[Tpr3Haky CKpelUBaOIUXCs IPSIMBbIX.
[TapannenbHble IpsiMblE B IPOCTPAHCTBE

http://mathege.ru

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAaHHOU TIPSIMOM, TPOXOSAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKaIleH Ha TaHHOU
npsiMoid. Jlemma o nmepeceyeHun
napauIeNbHBIX MPSIMBIX IIJIOCKOCTHIO

http://mathege.ru
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26

[TapamiensHOCTE Tpex NpsMbIX. Teopema o
TpEX NapaJIeNbHBIX INpsAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX

http://mathege.ru

27

[TapannensHoe MPOEKTUPOBAHUE.
OCHOBHBIE ~ CBOWCTBA  MapaJlICIBHOTO
npoekTupoBanus. M3o0pakeHne pasHBIX
buryp B napajiesIbHON NPOSKIUU

http://mathege.ru

28

enTpanpHas nmpoekuus. Yroi ¢
COHAIpPaBJIEHHBIMU CTOPOHAMHU. YTOI
MEXIY IPSAMBIMU

http://mathege.ru

29

3ajgauu Ha JOKA3aTeabCTBO U UCCIIEA0BAHUE,
CBSI3aHHBIC C
PAaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

http://mathege.ru

30

[TonATHA: mapamienbHOCTh NPSAMON U
IUIOCKOCTH B npocTpaHcTe. [Ipu3Hak
HapajyIeIbHOCTU IPSAMOU U MIJIOCKOCTH.
CaoiicTBa napayuieaIbHOCTH IPSIMON U

http://www.tmn.fio.ru/works/

IIJIOCKOCTHU

31

['eomeTpuueckue 3aa4un Ha BEIYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTHIO IPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

http://www.tmn.fio.ru/works/
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32

IToctpoenune ceuenust, TPOXOIAILIETO YEPE3
JIAHHYIO TIPSMYIO Ha YEPTEXKE U
MapajuiebHOTO JpYyrou npsamoi. Pacuér
OTHOILICHHUI

http:// www.tmn.fio.ru/works/

33

[MapannenbHast MpOEKIUs, MPUMEHEHUE /IS
IIOCTPOEHUS CeueHui Ky0a U
napaJuiesienumneaa. CaoiicTBa
napauieNienure1a ¥ Mpu3Mbl

http://www.tmn.fio.ru/works/

34

[Tapannenbuble miockoctu. [Ipuznaku
NapajuIeIbHOCTH JABYX IIOCKOCTEH

http:// www.tmn.fio.ru/works/

35

Teopema 0 IapaJuIEIbHOCTH u
CAUHCTBCHHOCTHU IINIOCKOCTH, HpOXO[[HHICfI
yepe3 TOUKY, HE MPUHAUICKANIYO TaHHOMN
IUIOCKOCTH Y CIEACTBHS U3 HEE

http://www.tmn.fio.ru/works/

36

CBolicTBa MNapajuIebHBIX IUIOCKOCTEH: O
NapajuIeIbHOCTU MPSIMBIX HepecedeHus Mpu
nepeceyeHnu JIBYX napayienbHbIX
IJIOCKOCTEH TpeThei

http:// www.tmn.fio.ru/works/

37

CBoiicTBa mapayieNbHBIX IIOCKOCTEH: 00
OTpe3Kax napauieNbHbIX MPSIMBIX,
3aKIIOUEHHBIX MEXAy NapauieIbHbIMU
IUIOCKOCTSIMHU; O TEPECEUYeHUU MPsIMOU ¢
JBYMSI TApaJIEIbHBIMU TIOCKOCTSIMH

http://www.tmn.fio.ru/works/

38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

http://www.tmn.fio.ru/works/
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[ToBTOpEHUE: TPUTOHOMETPHS

39 HPSIMOYTOTBHOTO TPEYTOBHHKA http://www.tmn.fio.ru/works/
4 CaotiicTBa Ky0a U IPSIMOYTOJIBHOTO
0 MapaieNen ea http://www.tmn.fio.ru/works/

Boluncienne UIMH OTpPe3KOB B Ky0Oe W

41 HPAMOYTOBHOM TAPAUIETETTHIIENE http://www.tmn.fio.ru/works/
[IeprieHAUKYIAPHOCTD IIPSIMOM U IIJIOCKOCTH.

42 [Tpu3Hak neprneH UKy IIPHOCTH MPSIMON U http://www.tmn.fio.ru/works/
IUIOCKOCTH
[IeprieHAMKYIAPHOCTH IPSIMOM U IIJIOCKOCTH.

43 [Tpu3Hak MepreH UKy ISIPHOCTH PSIMON 1 http://www.tmn.fio.ru/works/
IUIOCKOCTH
Teopema 0 CyILLIECTBOBaHUU 51
€IMHCTBEHHOCTH MPAMOM, NPOXOASUIEN

44 yepes TOUKy MPOCTpaHCTBA - http://www.tmn.fio.ru/works/
NEePHEHANKYJISIPHON K IMJIOCKOCTH
[InockocTy U neprneHuKyIspHbIE UM

45 HpSIMBIE B MHOTOTPAHHHKAX http://www.tmn.fio.ru/works/
[InockocTy U neprneHIuKyIsipHbIE UM

46 MpSMbIE B MHOTOTPAHHHKAX http://www.tmn.fio.ru/works/
[InockocTy U neprneHuKyIsipHbIE UM

47 MpSIMBIE B MHOTOTPAHHHKAX http:/www.tmn.fio.ru/works/
[Tepnenaukymnsp u HakioHHas. [locTpoenue

48 http:/www.tmn.fio.ru/works/

NEPIECHIUKYIIApa U3 TOYKU Ha MPSAMYIO



http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/
http://www.tmn.fio.ru/works/

[Iepnenqukynsp u HaknoHHas. [loctpoenune

49 MePIICHINKYIIAPA U3 TOYKH Ha TPIMYEO http://www.tmn.fio.ru/works/
Teopema o Tpéx neprneHuKkysipax (nmpsmas

50 i oGpatHas) http://www.math.ru
Teopema o Tpéx neprneHuKkyspax (npsmas

51 i oGpatHas) http://www.math.ru
VYroa Mexay CKpelUBaIoIUMUCS IPSIMbIMU

52 http://www.math.ru
[Touck neprneHaANKYISIPHBIX NPSIMBIX C

53 MOMOIUIbIO NEPIEHIUKYIISIPHBIX IIII0CKOCTEHN http://www.math.ru

54 OpToroHanbHOE IPOEKTUPOBAHHE http://www.math.ru
[locTpoenue ceuenuil kyOa, NMPU3MBI,

55 IPAaBWIBHOM MNHpPaMUIbl C IOMOIIBIO http://www.math.ru
OPTOTrOHAJIBHOM IPOEKIINU
[locTpoenue ceueHuit kyba, MpPU3MBI,

56 IPAaBWIBHOM MNHpPaMUIbl C IOMOIIBIO http://www.math.ru
OPTOTOHAJILHOMN IPOEKIINU
CumMeTpHsi B IPOCTPAHCTBE OTHOCUTEIBHO

57 wiockoctd. Ilnmockoctn  cummerpuii B http://www.math.ru
MHOTOIpaHHUKaX
CumMeTpHsi B IPOCTPAHCTBE OTHOCUTEIBHO

58 wiockoctd. Ilnmockoctn  cummerpuii B http://www.math.ru
MHOTOI'paHHUKaX
[Ipu3Hak neprneHuKyIspHOCTH IPSIMOU U

59 http://www.math.ru

IIJIOCKOCTH KaK CJICACTBHC CUMMETPUU
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[IpaBunbHbBIE MHOI'OTPaHHUKH. Pacuér

60 PacCTOSIHUN OT TOYKH JI0 IJIOCKOCTH http://www.math.ru
[IpaBunbHbBIE MHOTI'OTPaHHUKH. Pacuér

61 PacCTOSIHUN OT TOYKH JI0 IJIOCKOCTH http://www.math.ru

62 CrniocoObl OMyCTUTH NEPIEHIUKYJISPHI: http://www.math.ru
CUMMETPHS, CIBUT TOUYKH I10 ITApaJIEIbHON
psIMOi
CoBur mo  HemapaJUleNbHOW — IPSMOI,

63 W3MEHEHHME PACCTOAHMiA http://www.math.ru
KonTpoasnast padora Ne2'"Bzaumnoe

64 pacnosio:keHue NMPSIMbIX U IUIOCKOCTel B http://www.math.ru
npocrpancrse’
[ToBTOpEHME: Yoy MEK Iy IPSMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS B

65 IPOHM3BOJIBHOM TPEYTOJBHHUKE, TEOPEMA http://znanika.ru/
KOCHHYCOB
[ToBTOpEHME: yroJ MEXKTY

66 CKPCIIUBAIOIUMHUCA  TIPAMBIMA - B http://znanika.ru/
IIPOCTPAHCTBE

. ['eomeTpryeckue METOBI BEIUNCICHUS yIila .

p: .

MEXly IPSIMBIMM B MHOTOI'PaHHUKAX http://znanika.ru/
JIByrpannbiii yroi. CBOWCTBO JIMHEHHBIX _

68 YIJIOB IBYFPAHHOTO YA http://znanika.ru/
[Tepnienaukymnsipuble mIockocTH. CBOMCTBA .

69 http://znanika.ru/

B3aMMHO NEPIIEHINKYISIPHBIX MIOCKOCTEN
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[Ipu3Hak nepneHuKyIpHOCTH INIOCKOCTEN;
TeopeMa O IPSIMOM MEPECEUEHUs IBYX

70 IUIOCKOCTEN MEPIIEHAMKYIISIPHBIX TPEThEH http://znanika.ru/
TUTOCKOCTH
[IpssmoyrosibpHbIi Napaiuienenunen; Kyo;

71 U3MEPEHUs,, CBOWCTBA MPSIMOYTOJIBHOTO http://znanika.ru/
napasuiesienumnes1a

72 Teopema 0 [uaroHany nNpsIMOYTOJIBHOIO http://www.kokch.kts.ru/cdo/
napaJesienunea u clieICTBUE U3 Heé
CrepeomeTpuueckue U  TMPUKIAIHBIC

73 3a/laqu,  CBA3AHHBIC — CO  B3aMMHBIM http://www.kokch kts.ru/cdo/
PacIIoI0KEHUEM MPSIMBIX U THIOCKOCTH
[ToBTOpEHUE: CKpEMMBAONINECS PSIMBIE,

74 napajuieNIbHbIe TUIOCKOCTH B CTaHIapPTHBIX http:/www.kokch kts.ru/cdo/
MHOTOTpaHHHKaX
[lapa mapauieNnbHBIX IUIOCKOCTEH Ha
CKPCIIMBAIOIINXCSA TPSMBIX, PACCTOSHHE

75 MEXIY CKPENIMBAIOMUMUCS MPAMBIMH B http://alexlarin.net
IPOCTBIX CHUTYaIHsIX

26 PaccTositHue OT TOYKH /10 TIIOCKOCTH, _
pAacCTOSHUE OT MPAMOiT JI0 TIIOCKOCTH hitp://alexlarin.net
Brruucnenne paccTostHuM MEXKY

77 CKPELMBAOILUMUCS MPSAMBIMU C HOMOILBIO http://alexlarin.net

NEPIECHIUKYISIPHON MII0CKOCTH
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TpéxrpaHHblid yroj, HEPaBeHCTBA AJIs
TpexrpaHHbIx yrioB. Teopema [Iudaropa,

78 TEOPEMBI KOCHHYCOB M CHHYCOB ISt http:/alexlarin.net
TPEXTPAHHOTO yIJIa
DneMeHTHI c(hepuIecKoi TeOMETPHH: '

79 http://alexlarin.net
reoJIe3NYECKUE JINHUU Ha 3emiie
KountpoabHnas padora Ne3 "Vribl u

80 paccrosmus" http://www.kokch.kts.ru/cdo/
CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U .

81 ero IeMEHTH" http://www.edu.ru/index.php
IInpamua. Buasl nupamun. [lpaBuinbHas _

82 http://www.edu.ru/index.php
nupamuia
[Tpuzma. [Ipsimas u HaKIIOHHAS IPU3MBI. _

83 TIpaBHIBHAs IPH3MA http://www.edu.ru/index.php
[Ipsamoii napaienenunesi, NpsMOoyroJibHbIN _

84 Mapasienerm e, ky6 http://alexlarin.net
Brinmykisie MHOTOrpanauku. Teopema N _ N

85 iinepa ttp://www.edu.ru/index.php
Brimykiible MHOrOrpanHuku. Teopema

86 Oiinepa. [IpaBuibHbIE U TOTYIPaBUIIBHBIE http://www.edu.ru/index.php
MHOTOTPaHHUKHU
KonTpoasnas padora Ned

87 http://www.kokch.kts.ru/cdo/

“MHOrorpaHHUKH”
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IlonsTue BCKTOpPA Ha IMJIOCKOCTH U B

88 HpOCTPAHCTBE 1 0 http://www.edu.ru/index.php

89 CyMmMa BEKTOpOB 1 0 http://www.edu.ru/index.php

90 Pa3nocTh BexkTOpOB 1 0 http://www.edu.ru/index.php

91 [IpaBusno napannenenunena 1 0 http://alexlarin.net

92 YMHOK€EHHE BEKTOpA Ha YUCIIO 1 0 http://www.edu.ru/index.php
Paznoxxenue Bektopa o 6azucy Tpéx http://www.ege-

93 BEKTOPOB, HE JIXKAIUX B OJTHOU TNIOCKOCTH 1 0 trener.ru/otveti_trig_upr.php#

94 CkansipHoe mpou3BeieHnE 1 0 w -

rener.ru/otveti_trig_upr.php#

Brruncnenue yria Mexay BEKTOpamu B http://www.ege-

95 HPOCTPAHCTBE 1 0 trener.ru/otveti_trig_upr.php#

96 [IpocTeiimue 3aaauu ¢ BEKTOpaMu 1 0 http://www.edu.ru/index.php

97 [Ipocreiiiune 3aa4u ¢ BEKTOpaMu 1 0 http://www.fipi.ru/

98 O0001IeHrEe ¥ cucTEMAaTU3alNA 3HAHNUI 1 0 http://www.fipi.ru/

99 O0001IeHne 1 cucTeMaTU3alisa 3HAHUI 1 0 http://www.fipi.ru/

100 HroroBast KOHTpOJbHAs paboTa 1 0 http://www.fipi.ru/

101 Hrorosas koHTpOIbHAA padoTa NeS 1 1 http://www.fipi.ru/

102 O0600611eHre U cucTeMaTH3alus 3HaHUN 1 0 http://www.fipi.ru/

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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11 KVIACC

KoanuyecTBO 4acos

DJIeKTpOHHbIe HU(poBbIE

N o T o0pa3oBaTe/ibHbIE
en €Ma ypoka KontposabHbie
Bcero P pecypeel
padoThbI

[ToBTOpenue Tems! "KoopanHaThl BEeKTOpa _

1 Ha IUIOCKOCTH U B IPOCTpaHCTBE" 1 0 hitp://orww.fipl.ru/
IToBTOpeHune TEMBI "CxansipHoe _

2 NPON3BEIEHHE BEKTOPOB" 1 0 http://www.fipi.ru/
[ToBropenue Tembl "Bbluncnenue yria

3 MEKTy BEKTOPAMH B IPOCTPAHCTBE" 1 0 http://www.ege.edu.ru/
[ToBTOpeHue Tembl "YpaBHEHHE MPSIMOH,

4 MPOXOIIIEH Uepe3 ABe TouKH" 1 0 http://www.ege.edu.ru/
VYpaBHEHHE MJIOCKOCTH, HOPMAJIb, . .

5 YpABHEHHE MITOCKOCTH B OTPE3KAX 0 http://www.edu.ru/index.php
YpaBHEHHE IOCKOCTH, HOPMAJIb, .

6 YpaBHEHHUE IUIOCKOCTH B OTPE3KaxX I 0 http:/fww fipi./

7 BexTopHoe npousseneHue 1 0 http://www.ege.edu.ru/
JIuHeliHbIe HEPaBEHCTBA, IMHEHHOE _

8 HPOrPAMMHPOBAHHE 1 0 http://www.edu.ru/index.php
JIuneliHbIe HEPaBEHCTBA, IMHEHHOE .

p: .edu. php

9 HPOrPAMMHPOBAHIE 1 0 http://www.edu.ru/index.ph
AHanuTudeckue MeToIbpl pacuéra yria

10 1 0 http://www kokch.kts.ru/cdo/

MEXIy NPSMBIMU B MHOI'OTPaHHUKAX
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AHanuTHUeCKHe METONbl pacuéra yria

11 MEK/TY TUIOCKOCTAMH B MHOTOPAHHHKAX http://www.edu.ru/index.php
12 ®opmya paccTOSIHUS OT TOYKH J0 http://www.edu.ru/index.php
IJIOCKOCTH B KOOPJIMHATAX
: Haxoxxnenne paccTOSsHUM OT TOYKM IO .
3 IITOCKOCTH B Ky6e http://www.edu.ru/index.php
HaxoxaeHne paccToIHUI OT TOYKH 10 '
14 IJIOCKOCTH B NIPABUIIBHOM IIHpaMuIe http://www.edu.ru/index.php
5 KonTpoabnast padora Nel .y Fokeh ks ru/edo
ttp://www.kokch.kts.ru/cdo
"AHanuTn4yeckasi reomerpus''
16 CeueHnst MHOTOTPaHHHUKOB: CTaHIapTHBIE '
MHOTOTPAHHUKH http://www.edu.ru/index.php
17 CedeHust MHOTOTPaHHUKOB: METOJ] CJICZOB http://www.fipi.ru/
CedeHust MHOTOTPaHHHUKOB: CTaHIapTHBIE
18 IJIOCKOCTH, NEPCCCUCHUA TIPAMBIX U http://www.tmn.fio.ru/works/
IUIOCKOCTEH
19 [TapanenbHble IPSMBIE U MJIOCKOCTH:
http: .edu.ru/index.ph
TnapaJuieNbHbIE CeUeHNUs p//vrarvi.edu.ny/index.php
[TapannenbHble IPSIMBIE U TIIIOCKOCTH:
20 .. o http://www.tmn.fio.ru/works/
pacy€r OTHOLIEHUI
[TapannenpHbIE TPSAMBIE U TIIIOCKOCTH:
21 YTJIBI MEXIY CKPECITUBAOIUMUCS TIPSIMBIMA http://www.edu.ru/index.php
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22

IlepnenaukynsapHsie IIpsIMbIE "
IUIOCKOCTH: CTaHJapTHbIE apsl
NEPNEHANKYJSIPHBIX ~ IJIOCKOCTEN U
MPSIMBIX, CHMMETPUN MHOTOIPAHHUKOB

http://www.edu.ru/index.php

23

IlepnenaukynspHsle OpsIMBIE U
IUIOCKOCTH: TeopemMa O Tpex
MEPIECHIUKYIISIpax

http://www.fipi.ru/

24

IlepnenaukynspHbIC IPSIMBbIE U

http://www.tmn.fio.ru/works/

IIJIOCKOCTH: BBIYUCJICHUS JJIUH B
MHOT'OT'paHHHUKaxX

25

HOBTOpeHI/IeI mIomaanu MHOT'OYT'OJIbHUKOB,

bopMyIIBI 1715 TUTOIIAEH, COOOpaKEeHUS
og00ust

http://www.edu.ru/index.php

26

[ToBTOpEHME: MIOIIAAN MHOTOYTOJIbHUKOB,

bopMyITBI 1715 TUTOIIAEH, COOOpaKEeHUS
moa00ust

http://www.ege.edu.ru/

27

HOBTOpCHI/IGI IIomaanu MHOT'OYyTrOJIbHUKOB,

bopMyITBI 1715 TUTOIIAEH, COOOpaKEHUS
og00Mst

http://www.edu.ru/index.php

28

[Tnomanu cedeHWd MHOTOTPAHHUKOB:
IUTOINAAH MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS TTIO00US

http://www.edu.ru/index.php

29

[Tnomanu ce4eHWd MHOTOTPAHHUKOB:
IUIOINAM MOBEPXHOCTEH, pa3pe3aHus Ha
YacCTH, COOOPaKEHUS 1O 100U

http:/www.tmn.fio.ru/works/
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KonTpoabnasi padora Ne2 "TlosTopeHue:

30 MHOTOrpaHHUKH, CEUCHUS http://www.edu.ru/index.php
MHOTOTPAHHUKOB''

31 O0béM Tena. OO6beM MPSIMOYTOIBHOTO N ) N
MapaiTeenHena ttp://www.edu.ru/index.php

10 3anaun 00 yaBoeHHUU Ky0a, 0 KBaIpaType N . N
Ky6a; 0 TPHCEKIIHH YTia ttp://www.edu.ru/index.php
CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C

33 00BEMOM TPAMOYTOJTLHOTO http://www.edu.ru/index.php
napauiesenumnena

34 IIpukiagueie 3a1a4u, CBA3aHHBIC C http:/www.ege.edu.ru/
BbIUHCIICHHEM 00bEMA MPSIMOYTOJILHOTO
napasJiesienumnesia

35 O0BbEM MPSIMOI IPU3MBI http://www.edu.ru/index.php
CrepeoMeTpHUeCKHE 3aJlauM, CBS3aHHBIC C

36 BBIYHCIICHHEM 00bEMOB TIPSIMOK TIPU3MBI hitp://www kokeh.kis.ru/edo/
[TpukramHbIe 3a1a9H, CBSI3aHHBIE C ,

37 OOBEMOM MPSMOi TTPH3MBI http://www.edu.ru/index.php
Brruncnenne 06bEMOB TeNl C MOMOIIBIO

38 onpeenéuHoro  mHTerpana.  O6BEM http://www.edu.ru/index.php
HaKJIOHHOM IPU3MBI
Brruucnenne o0BEMOB TN ¢ MOMOIIBIO

39 onpesenéuHoro  uuterpana.  O6BEM http://www.edu.ru/index.php

IMUpaMHu bl
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®opmyna 00béMa nupamuipl. OTHOIIEHHE

40 0BBEMOB MHPAMU ¢ OGIIAM YTIIOM http://www.edu.ru/index.php
®dopmyna 06béMa mupamuapl. OTHOIIIEHUE _

41 0BBEMOB THPAMH ¢ OGIIIM YIIOM http://www.edu.ru/index.php
CrepeoMeTpuiecKue 3aJa4yi, CBSI3aHHBIC C .

42 0GBEMAMH HAKITOHHO TIPH3MBI http://www.edu.ru/index.php
CrepeomMeTpUYECKHUE 3aJlaud, CBSI3AHHBIE C '

43 OOBEMAMI TTHPAMHITBT http://alexlarin.net
[Ipuknagasie 3ama4un mo TeMe "OOBEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIIOHHOU http://www.kokch kts.ru/cdo/
MIPU3MBI
[Tpuknagaeie 3amaun 1o Teme "O0BEMBI _

45 Ten", CBA3aHHBIE C 00HEMOM THPAMH/IBI http://www.edu.ru/index.php
IIpumenenue 00BEMOB. Beruunciienne .

46 PACCTOSIHHSE JI0 TIOCKOCTH http://www.edu.ru/index.php

4 KonTpoasnas padora Ne3 "O0bém .

. .
7 MHOTOrpaHHHKa" http://alexlarin.net

Hunuuaapudeckas MMOBEPXHOCTb,

48 00pa3yrolue HUIHHIPUIECKOM http://alexlarin.net
MMOBEPXHOCTH
Hunuuap. [Ipsamoii KpyroBoil HUIMHAP.

49 http://www.kokch.kts.ru/cdo/
[1momaas MOBEpXHOCTH UIIMHIPA
Konunyeckass MOBEpXHOCTh, 0Opa3yroIue _

50 http://www.edu.ru/index.php

KOHUYECKOW nmoBepxHocTH. Konyc



http://www.edu.ru/index.php
http://www.edu.ru/index.php
http://www.edu.ru/index.php
http://alexlarin.net/
http://alexlarin.net/
http://www.kokch.kts.ru/cdo/
http://www.kokch.kts.ru/cdo/
http://www.edu.ru/index.php
http://www.edu.ru/index.php
http://alexlarin.net/
http://alexlarin.net/
http://alexlarin.net/
http://alexlarin.net/
http://www.kokch.kts.ru/cdo/
http://www.kokch.kts.ru/cdo/
http://www.edu.ru/index.php

CeueHune KOHyca MIOCKOCTBIO,

51 napauiebHOM I0CKOCTH OCHOBAHHUS http://www.edu.ru/index. php

5 Y ceuénnblii KoHYyC. M300paxkeHne KOHYCOB .
1 YCEUSHHBIX KOHYCOB http://www.edu.ru/index.php
[Tnomaas OOKOBOI MOBEPXHOCTH U TOJHOM .

53 MOBEPXHOCTH KOHYCA http://www.edu.ru/index.php

A [Tnomans 60KOBOM MOBEPXHOCTHU M MOJIHON .

5 MOBEPXHOCTH KOHYCA http://www.edu.ru/index.php
CrepeomeTpuyueckue 3aj1auu Ha

55 A0Ka3aTCJILCTBO U BHITHCIICHHC, http://www.kokch.kts.ru/cdo/
MOCTPOCHUEM CEUEHUH UITMH/PA, KOHyCa
CrepeomeTpuueckue 3aj1auu Ha

56 JI0Ka3aTeIbCTBO U BBIYUCIICHHE, http:/alexlarin.net
MOCTPOCHUEM CEUEHUH IMIMHPA, KOHyCa

57 [TpuknaaHbie 321241, CBA3aHHBIE C ,
LHITHHAPOM http://www.edu.ru/index.php

53 [NpukinagHbie 3a1a9u, CBSI3aHHBIE C
LITHHIPOM

59 Cdepa u map http://www.kokch.kts.ru/cdo/
[Tepeceuenue cdepsl U 11apa ¢ IIOCKOCTHIO.

60 Kacanue mapa u C(bepLI IUIOCKOCThIO. Bup http://www.edu.ru/index.php
U M300pakeHue mapa
[Tepeceuenue cdepsl U m1apa ¢ IIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockoctsio. Bua http://alexlarin.net

U M300pakeHne mapa
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Ypasuenue chepsl. [Tnomans chepsl u eé

62 qacTeit http://www.edu.ru/index.php
63 Cummetpus cdepsl U mapa http://www.kokch.kts.ru/cdo/
CrepeomMeTpuieckue 3a/1a9u Ha
JI0Ka3aTeIbCTBO " BBIUUCIICHHE,
64 CcBA3aHHBIE co  chepoil W mapom, http://www.edu.ru/index.php
MIOCTPOCHUEM UX CEYEHMI MIIOCKOCTHIO
CrepeomeTpuieckue 3a/1a9u Ha
JI0Ka3aTeIbCTBO " BBIUHUCIICHHE,
65 cBs3aHHble cO  chepoil M wiapom, http://www.edu.ru/index.php
MOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO
66 [Tpuxnanueie 3a7a4uu, CBsI3aHHBIE CO chepoii _
1 MapoM http://alexlarin.net
[ToBTOpEHME: OKPYKHOCTH HA IIOCKOCTH,
67 BBIUHCIICHHSI B OKPY>KHOCTH, CTaHAApTHBIC http://www .kokch.kts.ru/edo/
o000
PazniuHble KOMOMHAIIMY TEJ BPAICHHS 1 '
68 MHOTOrPAHHIKOB http://www.edu.ru/index.php
6 3anaun o teme "Tena u MOBEPXHOCTH '
BpareHus” http://www.edu.ru/index.php
0 3amaun no Teme "Tena ¥ MOBEPXHOCTH .
pparmenns” http://alexlarin.net
KonTponbnass paGora Ned "Tena m .
71 http://www.edu.ru/index.php

NOBEPXHOCTH BpameHus"
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72

O0bém mwmHApa. Teopema 00 00BEME
MMpAMOIo mUuJInHApa

http://www.edu.ru/index.php

73

Brraucnenue 00bEMOB TEJ ¢ TTOMOIIIBIO
onpenenéuHoro narerpaia. O6bEM KOHyca

http://www.edu.ru/index.php

74

[Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH
KOHYycCa

http://www.edu.ru/index.php

75

CrepeoMeTpHuuecKUe 3a1aul, CBI3aHHBIE C
BBIYHCIICHHEM 00hEMOB IIUITUH/IPA, KOHYCa

76

[Tpuknagueie 3a1auun no Teme "OO0bEMBI U
TJIOIIA M TTIOBEPXHOCTEHN Ten"

http://www .kokch.kts.ru/cdo/

77

O06BEéM mapa 1 mapoBOro CEKTOpa.
Teopema 06 06bEme mapa. [1nomans
cdepsl. CTepeoMeTpuUecKe 3a1a4H,
CBSI3aHHBIE C BHIYMCIICHHEM 00BEMOB 11apa,
IIaPOBOT0 CErMEHTA U IIapOBOI0 CEKTOpa

http://www.edu.ru/index.php

78

[Tpukmanueie 3agaun mo Teme "OO0BEMBI
Ten", CBSA3aHHbIE C O0O0BEMOM Iapa MU
wionmaaeio chepsl. COOTHOMICHUST MEKITY
IUTOINAASIMA TIOBEPXHOCTEH W 00BEMamu
MOJOOHBIX TENI

http://www.edu.ru/index.php

79

[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEMa npu mogo0ouu.
CrepeoMeTprUeCcKHe 3a/1a9H, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Tell U IUIOMIAeH
MMOBEPXHOCTEN

http://www.edu.ru/index.php
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80

Koutposbnasi padora NeS '"Ilnomaau
NMOBEPXHOCTH M 00bEMBI KPYIJIBIX TeJ'

81

JBuxenus npoctpancTBa. OToOpaXkeHusl.
JBmwxeHus u paBeHCTBO puryp. O0mue
CBOMCTBA JIBIKEHUH

http://www.tmn.fio.ru/works/

82

Buasl ABrKeHUE: mapaJuieabHbIA NEPEHOC,
LEHTpAJIbHAsl CAMMETPUS, 3€pKajJbHAs
CUMMETPHUS, TIOBOPOT BOKPYT MPSIMOMH

http://www.edu.ru/index.php

83

[IpeobpazoBanust momobus. Ilpsmas wu
chepa Ditnepa

http://www.tmn.fio.ru/works/

84

I'eomeTpuyeckue 3aauu Ha IPUMEHEHNE
JBHMXKCHUA

http:// www.tmn.fio.ru/works/

85

KonTpoabnasi padora Ne6 '""BexTopsl B
npocrpaHcrse"

http:/www.ege.edu.ru/

86

Ob6o6maromee noBropenne 11 moHsATHI U
MeTOoJI0B Kypca reomeTpun 10-11 kmnaccos,
CHUCTEMAaTH3aLMs 3HAHUH:
"TTapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B
npocTpaHcTae”

http:/www.ege.edu.ru/

87

Ob6o6maromee mosropenue 11 nmoHsATHH U
MeToJ10B Kypca reomeTpun 10—11 knaccos,
cuctemMarusanus 3HaHuii: "BekTopsl B
nmpocTpancTse”

http:/www.ege.edu.ru/
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88

O6o0matomiee moBropeHue 11 moHsTHii u
MeToJ10B Kypca reomeTpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "BekTopsl B
MpocTpaHcTBe"

http://www.edu.ru/index.php

89

O6o061maromiee nopropenue 11 nonsatuit u

http:/www.ege.edu.ru/

MEeTOJI0B Kypca reometpun 10—11 knaccos,
cucremaru3aiys 3HaHui: "O0beM
MHOTOTpaHHUKA"

90

O6o06matomee moBTopeHue 11 moHATHit 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucremarusanus 3Hanuii: "O0bem
MHOTOTrpaHHUKa"

http:// www.ege.edu.ru/

91

O6o06matomee moBTopeHue 11 moHsTHit 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucrteMartusanys 3Hagui: "Thiomaau
MMOBEPXHOCTH U 0O0BEMBI KPYTJIBIX Ten"

http:// www.ege.edu.ru/

92

O6o06matomee moBropeHue 11 moHsTHiA 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cucteMartusanys 3Hagui: "Thiomaau
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX TET"

http:// www.ege.edu.ru/

93

Hrorosasi KoHTpOILHAsA padoTa

http:// www.ege.edu.ru/

94

Hrorosasi koHTpoibHAs padoTa Ne7

http://www.ege.edu.ru/

95

[ToBTOpEHME, 0000111eH1E
CUCTeMaTu3alus 3HaHu!

http://www.ege.edu.ru/
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96

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

http://www.ege.edu.ru/
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Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH
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Hcropust pa3BUTHS CTEPEOMETPUH KaK
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HayKd U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX u KOMITbIOTEPHBIX
TEXHOJIOTUN
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Uctopus pa3BUTHs CTEpEOMETPUU KaK
HayKHU U €€ poJib B pa3BUTUU COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

http://www.ege.edu.ru/
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Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

http://www.ege.edu.ru/
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Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

http://www.ege.edu.ru/
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUAA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KUIACC

Kox
NMPoBEPSIEMOro
pe3yJabTara

7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMBbl CpeIHero 001ero oopa3oBaHmsi

['eomeTpus

7.1

Ol'IepI/IpOBaTB IIOHATUAMMU: TOUKA, ITpAMasd, IMIOCKOCTh

7.2

IIpuMEHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IPHU PEIICHHUH
reOMETPUYECKUX 3a/1a4

7.3

OnepupoBaTb MNOHATHAMM: MAPAJUIETBHOCTh UM NEPHEHAUKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEN

7.4

KnaccudumnmpoBaTh B3aUMHOE PACIOIOKECHUE MPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh HOHATHSAMH: JBYTPAaHHBIA YroJl, TPaHU JIBYTPAHHOTO YIJIA,
peOpo BYTpaHHOTO yria, JIMHEHHBIN yrojl JABYTPaHHOTO yria, TpaxycHas
Mepa JABYTPaHHOTO yria

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOTOI'PAHHUK, BBIHYKHBIfI u HeBBIHYKHBIﬁ
MHOTI'OI'paHHHMK, 3JICMCHTBI MHOT'OI'PAHHHKA, HpaBI/IHLHHﬁ MHOTI'OI'paHHHUK

7.7

Pacno3naBaTte OCHOBHBIE BHUABI MHOIOIPAaHHMKOB (IUpamMuaa, HOpU3Ma,
IPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo)

7.8

KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHS IS
KJaccu(uKauy (BBITYKIble U HEBBIIYKIIbIE MHOIOIPAaHHHUKH, [TPABUIIbHBIC
MHOTOTPaHHMKH, PSIMbIE U HAKJIOHHBIE IPU3MBI, apaJljIesICUIeab])

7.9

OHepI/IpOBaTB MNOHATHAMM: CCKYIIasd IMMIOCKOCTh, CCUCHHUC MHOT'OI'PAHHHUKOB

7.10

OOBSACHATh MPUHILIMIBI TOCTPOCHUS] CEYEHUN MHOTOTPAaHHUKOB, HCHOJbB3YS
METO/I CIIEIOB

7.11

CTpouTh CEYCHHST MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBINOJHAThH
(BBIHOCHBIE) TIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/] CBEpPXY, COOKY, CHU3Y

7.12

Pemrats 3ala4Yi Ha HAXOXIACHUC TCOMETPHUUYCCKUX BCIUYHUH II0 06pa3uaM
UK aJroputMam, HIPpUMCHAA H3BCCTHBIC AHAJIUTUYCCKHUC MCTOAbI IIPpU
pPEeIICHNN CTaHJApPTHBIX MAaTEMAaTHYICCKUX 3aaa4 Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMU, OT TOYKH OO HpﬂMOﬁ, OT TOYKHIO
IJIOCKOCTH, MEXKAY CKPCHIUBAOINUMUCA ITPAMBIMUA

7.13

Pemats 3ala4YM Ha HAXOXKIACHUC TCOMETPUUYCCKUX BCIUYHUH I10 06pa3uaM
I  aJITOPUTMaM, IIPUMCHAA M3BCCTHBIC AHAJIUTHYCCKHC MCTOJbI IIpH
PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYMCIICHHUC YIJIOB
MCKAY CKPCIINBAIOMIUMHUCA IPSAMBIMU, MCEKIAY HpHMOﬁ H ITIIIOCKOCTHIO,
MCKAY IJIOCKOCTAMU, JBYT'PAHHBIX YIJIOB

7.14

Brruncnsate 00bEMBI U IJIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMua) ¢ MpUMEHEHUEM (QOpMYJ, BBIYHCISATH COOTHOIICHHUS MEXKIY
TUTOMIAISIMU TTOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAaHHUKOB




OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U

7.15 IJIOCKOCTh CUMMETPHH, IIEHTP, OCh M INIOCKOCTh CUMMETPHUHU (DUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UTYypax, MPEACTAaBICHHYIO Ha
YEpTEIKaX U PUCYHKAX
[IpumeHaATh TeoMeTpuuecKkrue (aKThl JIA PEHICHUS CTEPEOMETPHUECKHUX
7.17 3a/a4, MPEANONAralIuX HECKOIbKO IAaroB pELIEHUs, €CIH YCIOBHS
MIPUMEHEHUS 3a/1aHbl B SBHOU popme
718 [IpuMeHATh TpOCTEHIIMEe TPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI MIPH PEIICHUU CTEPEOMETPUUYSCKHUX 3aJ1a4
719 [IpuBOoUTE MpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MpUPOIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHATh MOTy4YeHHBbIE 3HAHUS HA MPAKTHKE: aHATW3UPOBATH pPEabHBIC
CUTYallUd ¥ MPUMEHSITh U3yUYeHHBIC TTOHITHS B MPOLIECCE TIOUCKA PeIleHuUs
MaTeMaTU4eckKu C(HOpPMYJIUPOBAHHON MPOOJIEMBI, MOICTUPOBATh PEATbHBIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUH, HMCCIENOBAaTh IOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM T€OMETPUUECKUX TIOHSITHI M TEOpEM, armapara ajareOpsi,
pemiate ~ MpakTUYeCKHe  3a7aud, CBA3aHHBIE C  HAXO0XJICHUEM
T€OMETPUUYECKUX BEIMYUH
11 KJIACC
Kon .
e EOa IIpoBepsiembie HPBI{MCTHHC pe3yabTaThbl 0CBOEHHsI OCHOBHOIM
00pa3oBaTe/ibHOI MPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHusA
pe3yJabTaTa
6 ['eomeTpus
OnepupoBaTh MOHATHAMH: LUJIHMHAPUYECKas MOBEPXHOCTh, OOpa3yroIne
6.1 HWIUHAPUYECKOW TIOBEPXHOCTH, IWIMHAP, KOHHMYECKash TIOBEPXHOCTD,
00pa3ymlre KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 Pacmo3naBaTh Tena BpamieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATD CITOCOOBI OJYYCHHS TEJI BpaIleHUS
6.4 KnaccuduimpoBarh B3auMHOE pactoioKeHHe chephl U IIIOCKOCTH
OrnepupoBaTh MOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CEerMeHTa, IIapOBOM CJIOM, OCHOBAHME LIAPOBOrO CIIOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Beruucnsate  00BEMBI W IUTOMIAAM  TOBEPXHOCTEH TEN  BpAIICHUS,
) TEOMETPHYECKHUX TEJ C MPUMEHEHHEM (hOpPMYJI
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHUCAaHHBIH B chepy u
6.7 OIMCAHHBIN OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIlcHUs
6.3 BBIYuCIATE COOTHOIICHUS MEXAY IUIONIAIIMH TTOBEPXHOCTEH M 00BEMaMu
) MOJOOHBIX TEN
6.9 H30§pa>KaTb n3ydaemble (UTYPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BrImoHATE  (BBIHOCHBIE) TUIOCKHE YEPTEeKHW M3 PUCYHKOB IPOCTHIX

00BEMHBIX (Quryp: BUI CBepXy, COOKy, CHHU3Y; CTPOUTh CEUCHHUsS Tell




BpaILICHHUSI

6.11

W3Bnekatb, HWHTEPIPETHPOBaTH M MpeoOpa3oBbIBATh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax

6.12

[IpumensTe reomerpudeckre (aKThl JUIS PEIICHHS CTEPEOMETPHUYECKUX
3a/1a4, MPEAIOJIararolluX HECKOJBKO IIAaroB pEUICHUs, €CIM YCIIOBUSA
IpUMEHEHHUS 33J1aHbl B SBHOH (popme

6.13

OrniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbINONHATE JEHCTBUS CIIOKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIIO, OOBSCHATH, KAKUMH CBOWCTBAMH OHHU
o0JagaroT

6.15

HpI/IMeHﬂTB IIpaBUJIO MapaJLUICICIIMIICAa IIPpU CJI0KCHUHU BCKTOPOB

6.16

OHepI/IpOBaTL IMOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpPA, PaBECHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOPAMH, CKAIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJIAaHAPHBIC BEKTOPELI

6.17

Haxomute cymMmMy BEKTOPOB M NPOM3BEJCHHE BEKTOpa Ha 4YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJIIpHOE MPOU3BEJIECHHE, PACKIaJbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTB IJIOCKOCTh YPaBHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats mpocreiiiine reoMeTpuyeckre 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOJa

6.20

PemraTs 3aa4d Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKHX OTHOIICHHUUA U
HaXOXKACHUC TCOMCECTPUYCCKUX BCIIMYUH 110 06pa3uaM WK aJIrOpuTMam,
IMPUMCHSA HN3BECTHBIC METObI npu pEIICHUN CTaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJ4a4

6.21

HpI/IMeHﬂTB HpOCTefIIHI/IC nporpaMMHbBIC CpEeACTBA U  JJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBEI ITPHU PCHICHUHN CTCPECOMCTPHUICCKHUX 3a1a4

6.22

IIpuBoauTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE H
JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONy4eHHbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYyalluu ¥ MPUMEHITh U3yUCHHBIC MOHSATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu cPOPMYITUPOBAHHON MPOOIEMbI, MOJECIUPOBATh peabHbIC
CUTyallUd Ha $S3bIKE TE€OMETPUH, HMCCIIEIOBATh IMOCTPOCHHBIE MOJCIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapaTa anreOpsl,
pemiatTh  MpPaKTHYECKWE  3aJaud,  CBS3aHHBIE C  HAXOXKJICHHEM
FeOMETPUUECKUX BEJIUYUH




HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

['eomerpus

7.1

OcCHOBHBIE TIOHSATHS CTEpeOMETpUH. Touka, mpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHE 006 AKCMOMAaTUYECKOM MOCTPOSHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEACTBHS U3 HUX

7.2

B3anMHOe pacnonoxeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, TapalIe/IbHbIE
U cKpemuBawouecs mpsMble. [lapamnensHOCTs OpSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE: MapajlieNIbHble MpsMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
OpSMBIX, MApAIEIBHOCTh NPAMOM M IJIOCKOCTHU. YTJBIC COHANpPaBICHHBIMU
CTOpPOHAaMH, YroJl MEXKIy IpsMBIMU B IIpocTpaHCTBE. [lapamnesnbHOCTh IUIOCKOCTEH:
napajjelbHble IUIOCKOCTH, CBOMCTBAa HapajielbHbIX Iutockocted. Ilpocreiimme
IIPOCTPAaHCTBEHHbIE (UTYyphl Ha IUIOCKOCTH: TETpasAp, KyO, mapajulesenunes,
IOCTPOEHUE CEUCHUN

7.3

[lepneHaAUKyISPHOCTh MNPSMOM W IUIOCKOCTH: MMEPHNEHIAUKYJSPHbIE MpsSMBIE B
IIPOCTPAHCTBE, NMpPSMBIE NapajuieabHble U NEPIEHIUKYJIIPHbIE K MJIOCKOCTH, MPU3HAK
MEPIECHANKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMON MEePIEeHANKYISIPHON
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJ MEXKIY MPSAMOU U IUNIOCKOCTBIO, IBYTPaHHBIN
YIOJ1, TUHEHHBIN yroa IBYrpaHHOro yria. [leprneHaIuKyasp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 IMIIOCKOCTH, MPOEKLus (pUrypsl Ha
II0CKOCTh. [lepreHauKyIsIpHOCTh MJIOCKOCTEN: MPHU3HAK MEPHNEHIUKYISPHOCTH IABYX
mockocrei. Teopema 0 TpEX nepneHIuKyIsipax

7.4

[lonsiTie MHOrorpaHHMKa, OCHOBHBIE DJJIEMEHTbl MHOIOI'DAaHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yronapHas
npu3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, NpsMas U HAKIOHHAs MpPU3MbI, OOKOBas W
MOJIHAS TIOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsiMOYTroibHBIN Mapajiesnenumnes] u
ero csoiictBa. Ilupamupa: n-yronpHas nupamuza, TpaHM U OCHOBAaHUE IHUPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMU[bI, MpPaBUJIbHAS U YCEUEHHAs] MUpaMUA.
OnemMeHTsl Npu3Mbl M nupaMmuibpl. [IpaBuiibHBIE MHOTOIpaHHUKHU: IIOHATHE
IPaBWJIBHOTO MHOTOIPAaHHMKA, IMpaBWIbHAsg MpU3Ma M MpaBWiIbHAas MHpPaAMUAA,
npaBUiIbHAs TPEYTrojibHas MUpaMHJa U MPaBUIIbHBINA TeTpasp, KyO. IlpeacraBinenue o
NPAaBWIbHBIX MHOTOTpAaHHUKAxX: OKTajap, MAoAeKa’ap u ukocayapyrue CeueHus
IPU3MBI U TUPAMUJBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOP’I, IIIIOCKOCTH.
DJeMEeHTEI CUMMCTPUU B nmupamMmuaax, napauicjicnmicaax, IMpaBUJIbHBIX
MHOT'OI'paHHHKax

7.6

Bbluuciienue »1€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriael. I[lmomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOLIa/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsAMOM mpu3Msbl. [101maas 00K0BOM MOBEPXHOCTH U
NOBEPXHOCTU IPaBWIBHOM IMHpaMHJbl, TEOPEMa O IUIOIIAIU YCEUEHHOM NUpPaMUJIBI.
[Tonsitue 06 00bpéMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[Togo6HbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEKIY TUIOMAAIMU IMOBEPXHOCTEH,
00BpEMaMu IO0OHBIX TEN




11 KIIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

['eomerpus

6.1

[unuaapudeckast MOBEPXHOCTh, 00pa3ymoIIKe IMIMHIPUYECKON MOBEPXHOCTH, OCh
HATUHAPUYECKOW TOBepXHOCTU. [{ummHAp: ocHOBaHUs W OOKOBask MOBEPXHOCTH,
oOpasyromas 1 0Ch, IIIONaah O0KOBOW W MOJIHOW MTOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronine KOHNYECKON MOBEPXHOCTH, OCh U BepUINHA
KOHMYECKOW MoBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, O00Opasyromas U OCh,
wionaab OOKOBOW M TONHON MOBEPXHOCTU. YCEUEHHBIM KOHYyC: 00Opasylomue H
BBICOTA, OCHOBaHUS U OOKOBasi MOBEPXHOCTh

6.3

Ccdepa u map: HmeHTp, paguyc, AuamerTp, IJIouiap NoBepXHOCTH cdeprl. B3anmHoe
pacnonioxkeHue cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIIOmaab

cdepbl

6.4

N300paxkeHue Te BpalleHus Ha MI0CKOCTH. Pa3BépTka muimuHApa U KOHyca

6.5

KoMOuHammu ten BpaieHus: ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, cepa, BMcaHHAs] B MHOTOTPAHHUK, WJIA TEJIO BpaIlleHUs

6.6

[TonsitTne 006 00BEMe. OcHOBHBIC cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaieNienumesia u ciaeacTsusa u3 He€. O0bEM IIMIIMHIpa, KOHYCA.
O06béM 1apa u mIomaab chepol

6.7

[Tono6ublie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IJIOLAAsIMU IOBEPXHOCTEH,
00bEMaMHU ITOTOOHBIX TEN

6.8

Ceuenust nuiIMHApa (MapajjieIbHO W TMEPHEHIUKYJISIPHO OCH), CEYeHHs] KOHyca
(mapasnienbHOe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPUINHY ), CEUEHUs IIapa

6.9

Bekrop Ha mimockoctd M B mpocTtpaHcTBe. CIOXKEHHWE W BBIYMTAHHE BEKTOPOB.
YMHO)XeHue BeKTopa Ha 4ucio. PasnoxkeHue BekTopa Mo TpEM HEKOMIUIaHAPHBIM
BCKTOpPaM. HpaBI/IHO napajuieJacnuiicaa. Pemenue 3aaa4, CBA3aHHbBIX C IPUMCHCHHUECM
MpaBWI ICUCTBUI C BEKTOPAMH

6.10

[IpsmMoyronpHas cuctemMa KOOpAMHAT B HpocTpaHcTBe. KoopanmHatel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaxX. YTroid Mexay BekTopamu. CkaispHoe
IIPOU3BEJICHUE BEKTOPOB. BpIUMCIEHHE YITIOB MEXIy NPSIMBIMH U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN T€OMETPUYECKUX 3a/1a4




HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
NpPOBePsSIEeMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero
TpeOOBaHUS o0pa3oBaHust

Brnanenne MeTomamMu I0Ka3aTeNbCTB, AITOPUTMAMU PEICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJICTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYJIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
oOpaTHOE€ ¥ TPOTHBOIOJIOXHOE YTBEP)KACHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU;
IPOBOANTH JO0Ka3aTeIbHbIE PACCYKICHHS MPH PEIICHNH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXJIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXXECTBO, TTOJMHOXECTBO, OIEPAIlMd HaJ MHOXXECTBAMH;
YMEHHE UCIOJNB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  uis
OITMCAHUs PEATbHBIX MPOIECCOB M SBJICHUH M NPU PEIICHHUU 3a]ad, B TOM
qHcIie U3 IPYruX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PCUICHUHU 3a/1av

YMeHue onepupoBaTh MOHATUSAMH: HATYpaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTCIICHb C TCJIBIM IOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDL C
paloHaJIbHBIM MOKAa3aTeNleM, CTeNeHb C JACHCTBUTEIbHBIM IOKA3aTeIeM,
norapn(bM quciia, CHHYC, KOCHMHYC MW TAQHI'CHC IIPOU3BOJIbHOI'O 4YHCIIA,
OCTaTOK 10 MOAYJIIO, PAallMOHAIBbHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOXXCCTBa HATypaJbHbIX, NCJIbIX, pPallMOHAJIbHLIX, I[CflCTBHTGJIbHBIX
2 YHUCeN; yMEHUE UCIIOIb30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITUI 00N
JeTUTeNhb W HauUMEHbllee oflee KpaTHoe, anroput™ EBknmpa npu
pElIeHNH 33aa4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CHUCTEMaMHU
CUUCJICHUA; YMCHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUH U HpeO6pa30BaHI/I$I
BBIPD@XCHUI CO CTENEHSMU W Jiorapudmamu, MnpeoOpa3oBaHus IpOOHO-
palMOHAIBHBIX  BBIPDAKCHUM;  yMEHUE  OIEPUPOBATH  IOHATUAMM:

IOCIC10BATCIIBHOCTD, apI/I(l)MeTI/Iqe(:KaH nmporpeccusa, TreoMETpHUICCKasa




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 31eMEHT COAePKAHUSA
1 Yucna v BBIYUCIIEHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Panonanbheie uncia. OOBIKHOBEHHBIE M JECSITUYHbBIE IPOOU, MPOLEHTHI, OCCKOHEUHbIE
' MepUOANYECKHE TPOoH
13 ApubmeTnieckuii KOpeHb HAaTypaldbHOU cTeneHu. [leiicTBus ¢ apudMeTHUeCKUMHU KOPHSAMU
' HaTypajJbHOW CTENEHU
14 Crenens c 1enbIM nokasaresieM. CTeneHb ¢ pallMOHAIbHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
L5 CuHyC, KOCMHYC W TaHIE€HC YHCIOBOTO aprymeHTa. ApPKCHHYC, ApPKKOCUHYC, apKTaHI'€HC
YHCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. Jlecatnynbie U HaATypajbHbIE JorapudMbl
JleiicTBuTenbHble 4ucia. ApupMeTHYECKHe OIepaluu C JACHCTBUTEIbHBIMU YHUCIIAMHU.
1.7 [TpubnmkE€HHBIE BBIYMCICHUS, IpaBHJa OKPYIJICHUS, NPUKHIKA W OIEHKAa pe3ysbraTa
BBIYNCIICHUIN
1.8 [TpeoOpa3oBanue BoIpaKeHUN
1.9 KommekcHbie uucna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enpie 1 1poOHO-palIMOHATIBLHBIC YPaBHEHHUS
2.2 HppaunoHaibHbie ypaBHEHUS
2.3 TpuronHomeTpuyeckue ypaBHEHHUS
24 [TokazarenabHble U TIOTapU(PMUUECKHE YPABHEHUS
2.5 Iensle 1 1poOHO-palOHAIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBEHCTBA
2.9 CucremMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Martpuna cucTeMbl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHULbI
3 OyHKIMH U TpaduKu
3.1 OyHK1UA, crnocoOwl 3ananus GyHkmuu. ['paduk dyHkuun. BzaumHo oOpaTHbIE (QYHKIUU.




Yérublie u Heu€THbIe QPyHKIMU. [lepuoanueckue GyHKINN

OO6nacte ompeneneHus: U MHOXeCTBO 3HadeHUH QyHkumu. Hymm ¢ynxmuu. IpomexyTtku

3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIIMH. MaKCHUMyMbl W MHHHUMYMBI
¢byskuuu. HanGonpmee n HanMeHbIee 3HaueHNe QyHKIMHA Ha IPOMEXKYTKE

33 CrenenHas GyHKIMS C HaTypajdbHBIM M IIEJBIM IOKa3aTeneMm. EE cBoiicTBa u Tpaduk.
. CaoiicTBa 1 rpaduK KOpHS n-0¥ CTEIICHU

34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [Toka3zarenbHas u norapudmMudeckas GyHKIIMU, X CBOMCTBA U TPaPUKH

16 Touku paspeiBa. AcuMnToThl rpadukoB (yHkiwii. CBolicTBa (YHKIMHA, HENPEPHIBHBIX Ha
' OTpE3Ke

3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TOCIIE0BATEIbHOCTEH

3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmysa CI0KHbBIX TPOLIEHTOB
4 Hayana maTematuueckoro ananusa

4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbBIE 2JIeMEHTapHBIX (PYHKITUH

47 [IpumeHeHne MPOU3BOJHON K HMCCIEIOBAaHUIO (PYHKIMI HAa MOHOTOHHOCTb M J3KCTPEMYMBI.
' Haxoxnenne HauboIbIIero 1 HauMEHbIIEro 3HaYeHHsI PYHKIMU Ha OTPE3Ke

4.3 [TepBooGpasnas. MaTerpan
5 MHoOkecTBa U JJOTHKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaATUCTUKA

6.2 BepostHoCT

6.3 KombunaTtopuka
7 ['eomerpus

7.1 ®urypsl Ha MIIOCKOCTH

7.2 [IpsiMbI€e ¥ TIOCKOCTH B MPOCTPAHCTBE

7.3 MHOrorpaHHuKu

7.4 Tena v MOBEpPXHOCTH BPAILLEHUS

7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOJIUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O IPOHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJIS1 YHEHUKA

VYuebnuk: 'eometpus, 10 - 11/ JI.C. Aranacsin, B.®. Byty3o0s, C.b. Kagomiies,
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METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

& IIporpammel 0611e00pazoBaTeNbHbIX yupexaeHui. I'eomerpus. 10-11 kiacchb
/coct. T. A. Bypmuctpora — M. IIpocsemenne, 2011 - 127¢.

& Yuebnuk: 'eomerpus, 10 - 11/ JI.C. Aranacsn, B.®. byry3os, C.b.
Kanomres, JI.C. Kucenés, O.1". [lozusax/ M. IIpocsemienue, 2019r.

& N3yuenue reomerpun, 10- 11/ C.M. Caaksn, B.®. byty30s/M. [IpocsemieHue,
2009r.

& Ypoxu reometpun (nuddepeHtiupoBannbliii moaxon), 11 kmnace/ B.A.
SAposenko/ M. «kBAKO», 2011r.

& Hunaktuyeckue matepuasl no reomerpun ais 1 1kmacca/ b. I'. 3uB. — 7-¢
u3a.- M.: [Ipocsenienue, 2018.
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& OOyuaromue u mpoBepounbie 3aanus. ['eomerpus. 10 kmacc (Terpanp) /

Anemuna T. H. — M.: UnTeIUIeKT- IEHTP



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
& http://unimath.ru http://school-

collection.edu.ru  http://interneturok.ru
http:www.viku.rdf.ru. http:www.rusedu.ru.
& http://journal-bipt.info
http://www.yaklass.ru http://reshuege.ru
& http://gerat.jimdo.com - mepcoOHAIBHBIN
cait  http://uztest.ru www.festival.

lseptember.ru www. km.ru/ed
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