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HOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErOo
oOpa3oBaHMs, TaKk KaK OOECIEeYMBAET BO3MOKHOCTb HW3YUYEHHS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILUICHUE, (POpMHUpYyEeMOe MPU U3yUYEHUHU 00YyHarOIIUMHUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPHM JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
LIECIIOYKY JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUIECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPraTb T'MIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIOTCS IpHU
pellleHny 3a]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PU3UUYECKUX 3a/a4.

Llenb ocBoeHus nmporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
r€OMETPUH, KaK COCTaBJSIONICH TMpeaMeTHoW objacth «MaremaTtuka U
uHbOpMaTUKa» yepes oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCTIOJIb30BAHUS
0osee riIyOOKMX reOMETPUYECKUX 3HAHUM U IeUCTBUMN, CrIeU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(ecCHOHAIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKHU.

ITpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pacCIIMPSIONIMMH U YCUJIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclMpeHue NMpPeaCcTaBIeHUsl O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISAX, MO3BOJLIIOLIMX ONMUCHIBATH M HM3ydaThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKA3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHUpPE MHOTOTPaHHUKHM M Te€ja BpallCHUs, KOHCTPYHMPOBATH I'€OMETPUUYECKUE
MOJCIIN;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OPMUPOBAHHUE MOHMMAHHUS POJU AKCHUOMATHKH MpU
IIPOBEJICHUM PACCYKICHUH;

(opMHUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJAUTH JOKA3aTEIIbHBIC PACCYKICHUS B XOAC
pelmeHnss CTepEeOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
¢opMupOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBaHMH MAaTEeMATHYECKUX YTBEPKICHUIN M POJIM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusaworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPHUH Ha YIIIYyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEIbHbIM JIMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacrlpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaibHON paboueii
NpOTrpaMMBbl, paclpefeEHHbIM 0 TOoJaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY F'€OMETPUUYECKUX TMPEACTABICHUN O00yYaromuXcsl, pacIupsis U yriryOssis
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» Ha yriyOJEHHOM ypOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hezento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



MecTo Y4e0HOro npeaMera B y4eOHOM IJIAHE HIKOJIbI:

B cootBercTBUU C KaneHaapHBIM yueOHbIM rpadukomM MBOY denoceeBckoii
COL nm.B.M.Bepéxuna Ha 2025-2026 y4eOHBIH IO/ ¥ IIKOJIbHBIM PACIIMCAHUEM
(ypoku reometpun B 11 Kitacce mpoBOAATCS MO MOHEACTLHUKAM, CpeJiaM |
nATHUIIAM), (PaKTUYECKH pa3paboTaHHas MHOO padodasi mporpaMma
npelycMaTpuBaeT U3yueHue npeameTa B koauuectse 98 uacos. [Iporpamma Oyzaer
BBHITIOJIHEHA B MOJTHOM 00BEME 3a CUET YPOKOB MIOBTOPEHHUSI.




COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  CcTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
IapajulesIbHble M CKpeluMBaromuecss npsMmble. [Ipu3Hakum CckpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD PAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcCHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPbl Ha IUIOCKOCTU: TETpajdlap, NapajuleJenumne],
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O MNpsIMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MMPOEKIMS (PUTyphl HA TUIOCKOCTb. IleprneHnuKynsapHoCTh
TUIOCKOCTEMN: MPHU3HAK MEPIECHAUKYISPHOCTU JIBYX IJIOCKOCTEN. Teopema o TpEx
NIEPIICHIUKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yriia. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOIO YIIA.

MHororpaHHuKHU

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, psiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaienenune 1, TpsMOYTOJIbHbBIN MapaJICTIEIUNE] U €ro cBoiicTBa. KpaTualiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronpHasi nupamua, NpaBuiIbHas U yCEUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHEd MPABHIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPAHHUKH: NpPaBWJIbHAS NpPHU3Ma W IpaBWIbHAsA MHPaMHIA,



paBUJIbHAS TPEYTOJIbHAS TMPAaMU/IA U TPABUIILHBIN TETpadip, Kyo. [Ipencrasienue
O IPAaBWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJICKASIP U UKOCAIP.

Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
TJI0IIIa/1b OCHOBAHUM, TEOpeMa 0 O0KOBOM MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lnomans
OOKOBOW TMOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
IJTOIIA YCEUYEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANpPABJIEHHbIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHsATHE KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. TeopemMa O Pa3lOKECHUHM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsi3b MEXIYy KOOpPJAMHATAMHU BEKTOpa U
KOOpJIMHATAMHM TOYEK. YTOJ MeXay Bekropamu. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesa Bpalmenus

[TonsiTvs: IMUIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymoollue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue cheps
U TJIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe. M300paxkenue Ten BpalleHUs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O06bEM. OcHOBHBIE CBOHMCTBa 00BEMOB Teil. TeopemMa 00 o00bEME
IpSIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. O0bEM mpsMod U
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUAbl U KoHyca. O0bEM mapa U IapoBOro
CETMEHTA.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
IWIMHIpP, ONHCaHHAas okojio uwiuHapa. Ilepeceuenue chepsr u 1mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAaHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHyCA, TUIOMAaAh chephl U e€ yacTel.
[Tomo6ue B mpoctpanctBe. OTHOIIEHWE OO0BEMOB, TMIOMANAEH TMOBEPXHOCTEH
nonoOHbIx ¢uryp. IIpeoOpa3zoBanue momobus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS IIMIIMH]IPA
(mapayyienbHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEYEHHUS 1Iapa, METOJIbI MOCTPOEHUS
CEUYEeHMIl: METOJ| CJEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TITOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpanctBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cucrTema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoskeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBII METO/] TP PELICHUH T€OMETPUUECKUX 3a/au.

JABHKEHUA B IPOCTPAHCTBE

JlBwxenus mpoctpancTBa. OtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXECHHWN. BuIbl JIBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBJICHHUH, TIPOIETYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHON IEATENbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHHUE BJIUSHUS
COLMAIbHO-?KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpYXaIoIIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXHBIX
TOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIA3ALIMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKHW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKK MaTEMaTHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHUSIMH, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HAanOO0JIee MOIXOAAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUOB U (OPM
IpEeCTaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y peH_IeHI/IH 3aJa4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa TN U YCIOBUSAM, OOBSICHATH TPUYUHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, NPUHUMATh II€1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpenciiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (00CyxkaeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJABl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, NPSIMOYTOBHBIN Mapauiesenunes, Kyo0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

e BBITIOJHSATH napaiebHOE, IIEHTPATILHOE u OpTOTOHAJIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BBIMOJIHATH H300pakeHus: PUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTyp:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh U TFIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CUMMETPHH (QUTYPHI;

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pelaTh 3aJa4d HAa JO0KAa3aTEIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HaXOXKJEHNE TECOMETPUUECKHUX BEIMYUH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pEelIeHUM MaTeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIlIME NPOTrPaMMHBIE CPEACTBA M  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e W3BJECKaTh, MNPeoOpPa3OBHIBATH M HWHTEPIPETUPOBATH WHEOOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
yepTexax U pUuCyHKax;

e TMPUMEHATH TIONYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlNH, MPUMEHSTh U3YYCHHBIC MOHSATHS B
mpolecce IMOWCKA  pEeNIeHUsS MaTeMaTU4ecKd  COpMYITHMPOBAHHON
npoOemMbl, MOJAEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peraTh MPaKTUYECKHE 3a/1ayd,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYMNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOZHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil TMOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TENl
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh reOMETPUUECKUE 3a/1a4H HA BBIYMCIEHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 0 IJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE Yepe3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, NPEANONArarollnX HECKOJbKO IIAaroB pEHIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PELUIEHNUH CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSITH ITOJy4YCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallMH, NPUMEHSATHh H3YyYEHHBIE MOHATHUSA,
TEOPEMBbI, CBOMCTBA B TMPOLECCE IOWCKA PEUICHUS MaTeMaTUYECKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATbHBIC CUTyaIllud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOpeM, arrmapata anreOpbl, peuaTh
MIPAKTUYECKNUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuro 23 1
) B3auMHOe pacnonoxeHue npsmbIX B 6 |
MIPOCTPAHCTBE
3 [TapayuienpHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'IﬂpHOCTI) HNPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
Bexkrtops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTEeMaTHu3alus 3HAaHU I
O0BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 13 )
CUCTEeMaTHu3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 98 8 0




IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBuja U300pakeHUs Ha
PUCYHKE TIJIOCKOCTH, MapauieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTh, POCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakKEeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJIJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi | MIOCKOCTB;
MOJTYITPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIePeCceKarOINecs MpsiMasi v MIIOCKOCTB;
MOJTYTTPOCTPAHCTBO

MHororpaHHUKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIMNUX O0HEKTOB




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEZICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBHIC
cnencTBus U3 HUX. CriocoObl 3a1aHus
HPSMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O003HaueHUS MPSAMBIX U TIOCKOCTEH

10

N3o0pakeHue ceueHnii mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX MIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYCHUN
pa3HBIMH [IBETaMU

11

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NOCTPOEHHBIX CEYECHUN
pa3HBIMU IIBETaMU

12

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
U TIPU3MBI, KOTOPbIE TPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHne nepecedeHus
[IOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

13

N300pakeHne ceueHuil nmupaMubl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOAAT YEPE3 UX
pEbpa. N3o0pakeHne nepecedeHus




[IOJIy4E€HHBIX IIJIOCKOCTEM.
PackpaivBanye mocTpOCHHBIX CEYEHUM
pa3HbIMH LIBETaMU

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I

15

Merton cnenoB 1yisi HOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEHN

16

Merton cnenoB 1yisi TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHnid MPSMbIX U
IIOCKOCTEN

17

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

18

[TocTpoenue ceuenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MTOCTPOEHUS

19

[Toctpoenue ceuenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcel‘i U 3aIlliCh HI1aroB
MOCTPOEHUS




21

[ToBTOpenue nnanumerpun: Teopema o
MIPOIMOPLMOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUEeHHUIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpenBaronecs
npsimble. [Ipu3Haku cKpemuBaonmxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JAHHOW MPSIMOM, TPOXOAAIIEH Yepes3
TOYKY IIPOCTPAHCTBA U HE JIeXKalllel Ha
JaHHOM npsmoi. Jlemma o nepeceyenuun
MapajvieIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsAMbIX. Teopema
0 TpE€X mapauIeNIbHBIX NPAMBIX. Teopema
0 CKpELIMBAOIINXCS MPSIMBIX

27

[TapannensHOe MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaIeIbHOTO
npoekTupoBanus. M300paxkeHue pa3HbIX
¢buryp B mapayuieaIbHON MPOEKIINN




28

[MenTpanbsHas nmpoekuus. YTomi ¢
COHAIPaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIC C
pacnonomeHHeM HpSIMBIX B
MIPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPSAMON U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hax
MapaJUIEIbHOCTH IIPSIMOU U IJIOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMON U
IJIOCKOCTH

31

I'eomerpuyeckue 3a1a4n Ha BBIYUCIICHUE
U JJ0KA3aTelIbCTBO, CBA3AHHBIC C
[apaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHune cedueHns, MPOXOIAILIETO
4yepes JAHHYIO MPSIMYIO Ha 4epTexke U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
JUISL IOCTPOCHHSI CEYCHHM KyOa U
napauienenumnena. CeoncTaa
napajijiejicnmiicaa U Npu3mabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX TIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOISIICH Yepe3 TOUKY, HE




MIPUHAJICIKALLYIO TAHHOM IIJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IIEPECEUECHUS
IIPU NIEPECEUEHUN JIBYX MapaJlJIeNIbHbBIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa MapajIeIbHBIX TNIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY NnapalyICIbHbBIMUA
IIJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA

38

[ToBTopenue: Teopema [Tudaropa na
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunesa

41

Brruncnenue MH OTpe3KOB B KyOe 1
IIPSIMOYTOJIBHOM TIapajuleIenuneie

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
IJI0CKOCTH

43

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH




Teopema 0 CyIlIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH

4 yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISAPHON K IIIOCKOCTH

45 [InockoCcTH U NepeHIUKYISPHBIE UM
MpsIMbIE B MHOTOT'PAHHHUKAX

46 [11n0ckoCTH ¥ IepIEHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepnieHIuKyNsIp ¥ HAKIOHHAS.

47 [TocTpoenue nepneHauKyIsipa u3 TOUKU
Ha IPSIMYIO
[lepnenquKkynsip U HaKJIOHHASL.

48 [TocTpoenue nepneHauKyIsipa U3 TOUKU
Ha IPSIMYIO

49 Teopema o TpEX mepneHIUKYISIpax
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx mepreHauKyaspax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS
MPSIMBIMU
[Touck nepreHIMKyIIPHBIX MPSMBIX C

52 MOMOIIIbIO EPIEHANKYISIPHBIX
IJIOCKOCTEMN

53 OpToroHaJIbHOE TPOECKTUPOBAHKE
[TocTpoenue ceueHuit Kyoa, IpU3MBbI,

54 MPaBWILHON MTUPAMHUJIBI C IOMOIIBIO

OPTOTOHAJIBLHON MPOEKIIUU




55

[TocTpoenue ceueHuit kyoa, IpU3MBbI,
MPaBWJIbHON MHPaMUIbI C TTOMOILBIO
OPTOTOHAJIBLHOW MPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO II0ckocTu. [lnockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHauKyJISIPHOCTH PSAMOU
1 IJIOCKOCTH KaK CIICACTBUC CUMMCTPUN

58

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHU OT TOUKH JI0 MIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIEHAUKYIISAPBIL:
CUMMETpPHUS, CABUT TOYKHU 110
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IpsMOH,
W3MEHEHUE PACCTOSHUI

62

KonrtponsHas padora "B3anmuoe
PAaCIIOJIOKCHHUC MTPAMBIX U IIOCKOCTEH B
npoctpaHcTae"

63

IToBTOpEHME: Yroa MexXAy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE




65

['eomeTpuueckre METOIbI BBIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnieHIuKyNsIpHBIE MJIOCKOCTH.
CgolicTBa B3aUMHO MEPIECHANKYISPHBIX
IJIOCKOCTEMN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMoi
MEepECEeUCHMs IBYX MIIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEN IIOCKOCTH

69

[IpssMOyTONBHBIN MapasuIeNenuIe; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefienumneaa

70

Teopema o auaroHanu NpsIMOYIrOJIbHOIO
napajuleJIenuIe a U CIEICTBUE U3 HEE

71

CrepeoMeTpuuecKre U MpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napajuieNbHbIe MJIOCKOCTH B
CTaH/IaPTHBIX MHOTOIpaHHUKAX

73

[Tapa mapannenbHBIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX




74

PaccrosiHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYJISIPHON
IIJIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Y1l u
paccrosaHus"

79

Cucremaru3zauus 3HaHUU
"MHOrorpaHHuK U €ro 3JeMEHThI"

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamMuIa

81

IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.
[IpaBunbHas npuzma

82

[IpsiMolt napasenenumnen,
IPSIMOYTOJIBHBIN Mapajuienenumnea, Kyo

83

Brinmykisie MHOTOrpanHuku. Teopema
Ditnepa

84

Beintykieie MHOrorpanHuku. Teopema
Oiinepa. [IpaBuibHbIE U
MOJIYTPAaBUIIbHBIE MHOTOTPaHHUKHU

85

KonTpomnpHas padora "MHuororpaHHUKH"




IlonsTue BCKTOpA HaA IMJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 0azucy Tpéx
91 BEKTOPOB, HE JIEXKAIIHUX B OJJHOU 1
TJIOCKOCTH
92 CxansapHoe Npou3BeICHHE 1
93 Brruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimue 3aa4u ¢ BEKTOpaMU 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimue 3aa4u ¢ BEKTOpaMU 1
98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
99 O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI 1
100 HToroBasi KOHTpOJbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
IToTOpenue Tembl "KooparHaTel
1 1
BEKTOpa Ha nn'(‘)cxocm U B 01.09.2025
IIPOCTPAHCTBE
) [ToTOpenue Temel "CkansipHoe 1
MPOU3BEJECHNUE BEKTOPOB" 03.09.2025
[ToBTOpenue Tems! "Boruncienue yria
3 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE" 05.09.2025
[ToBTOpeHue Tembl "YpaBHEHHE
4 - . 1
IPSIMOM, IPOXOASAIIEN Yepe3 ABE TOUKHU" 08.09.2025
YpaBHEHHE MIOCKOCTH, HOPMaJb,
5 1
ypaBHEHUE MJIOCKOCTH B OTPE3KaX 10.09.2025
YpaBHEHHE MIOCKOCTH, HOPMaJb,
6 1
YPaBHEHHUE IJIOCKOCTH B OTPE3KaxX 12.09.2025
7 B 1
€KTOPHOE MPOU3BEACHUE 15.09.2025
g JIuHeitHbIe HEpaBEHCTBA, TUHEITHOE 1
MPOrPaMMHUPOBAHUE 17.09.2025
9 JInHeliHbIC HEPABEHCTBA, JIMHEHOE 1
IPOrpaMMHUPOBAHUE 19.09.2025
AHaMTHYECKHE METO/IbI pacyéTa yria
10 1
MEX1y TPSIMBIMA B MHOT'OTPaHHUKAaX 22.09.2025




AHaMTUYECKHE METO/IbI pacyéTa yria

11
MEXy TJIOCKOCTSIMH B 24.09.2025
MHOTOTpaHHHKaX
12 ®opmysa pacCTOSIHUSI OT TOUKH J10
IUIOCKOCTH B KOOpJAMHATaX 26.09.2025
13 HaxoxaeHnne paccTosiHUNA OT TOYKHU 10
MJIOCKOCTH B KyOe 29.09.2025
HaxoxaeHnne paccTosiHuNA OT TOYKHU 10
14 .
MJIOCKOCTH B TPABWJIBHOM MUPaMU/Ie 01.10.2025
15 KonTtponbHas pabora "AHanutuueckas
reoMeTrpus" 03.10.2025
16 CeueHust MHOTOTPAHHUKOB:
CTaHIApTHBIE MHOTOTPAHHUKH 06.10.2025
17 CeueHnst MHOTOTPAaHHHUKOB: METO]T
CIIEJIOB 08.10.2025
CeueHust MHOTOTPAaHHUKOB:
18
CTaH/apTHbIE HHOCKOSTI/I, IepeceyeHus 10.10.2025
IPSIMBIX U IIJIOCKOCTEMN
19 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
napaJuleIbHbIE CEUEHUS 13.10.2025
20 [TapannenbHble TPsIMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHMI 15.10.2025
[TapannenbHble NpsIMBbIE U IIOCKOCTH:
21
YIIIbI MEXKY CKPELMBAIOIUMUCS 17.10.2025
PSIMBIMU
[leprienquKyngpHbIE TIPSIMbIE U
22
IUIOCKOCTH: CTaHJApTHBIE Mapbl 20.10.2025




NEPHEHAUKYIISPHBIX IUNIOCKOCTEN U
IPSAMBIX, CHMMETPUH MHOTOIPAHHUKOB

23

[IepnieHauKyIsIpHBIE MIPSMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHAUKYIIApAx

22.10.2025

24

[leprienquKynsgpHbIE TIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS UTUH B
MHOTOIPaHHHUKAX

24.10.2025

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIBLHUKOB, (POPMYJIIBI IS
TJI0AJIEH, COOOpaKEHUSI TTOI00MS

05.11.2025

26

IToBTOpenue: miomanu
MHOTOYTOJIBLHUKOB, (POPMYJIIBI IJIS
TJI0AJIEH, COOOpaKEHUSI TTOI00MS

07.11.2025

27

IToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (hOPMYJIBI JIJIs1
Ionanel, cooopakeHus moao0us

10.11.2025

28

[Tmomaan ceyeHnii MHOTOrPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

12.11.2025

29

[Imomaan cedyeHnii MHOTOIPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

14.11.2025

30

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

17.11.2025

31

O61ém Tena. O0BeM MPSIMOYTOIBLHOTO
napaJuieenueaa

19.11.2025




32

3amaun 06 yaBoeHUHU Kyda, 0
KBajipatype Ky0a; 0 TPHCEKIIUH yriia

21.11.2025

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE
¢ 00bEMOM IIPSAMOYTOIBHOTO
napaJuieenueaa

24.11.2025

34

[TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
BBIUKCJIEHHEM 00bEMA MPSIMOYTOJILHOTO
napajuiejenumnena

26.11.2025

35

O0BEM TIPSIMOI IPU3MBI

28.11.2025

36

CrepeomeTpUyeCcKHe 3a1a4U, CBA3aHHbIC
C BBIYHCIICHUEM 00BEMOB MPSIMOI
IIPU3MBI

01.12.2025

37

[MpuknagHble 3a7a4K, CBSI3aHHBIC C
00BEMOM MIPSIMOI TPU3MBI

05.12.2025

38

Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaterpaiga. Oobém
HaKJIOHHOM TIPU3MBI

08.12.2025

39

Brruncnenne 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oopém
TUPaMUIBI

10.12.2025

40

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHue 06beMOB MUPAMUJL C
001IM yTIIOM

12.12.2025

41

dopmyna 00bEMa MUPaMHIBL.
OTtHomIeHue 06beMOB MUPAMUJL C
OOIIUM YTIIOM

15.12.2025




CrepeoMeTrpuueckue 3aJaun, CBI3aHHbIE

42
¢ 00bEMaMu HaKJIOHHOW TTPU3MBI 17.12.2025
13 CrepeoMeTrpuueckue 3aJauu, CBAI3aHHbIE
¢ 00bEMaMU TUPAMHUIBI 19.12.2025
[Tpuknagueie 3agaun mo Teme "OOBbEMBI
44 " 0bé i
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKIIOHHON 22 12,2025
IPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBSA3aHHBIE C 00BEMOM MUPAMHUIBI 24.12.2025
46 [Tpumenenne 00bEMOB. Brruncienne
paccTosiHUSA 10 TIJIOCKOCTH 26.12.2025
47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA" 29.12.2025
Hunuuapuyeckasi HOBEPXHOCTb,
48 00pa3yroue MHUIHHIPUIECKON 12.01.2026
MOBEPXHOCTHU
Hunuanp. [psamoi KpyroBou HUIUHAD.
49
[Inomans MoBEpXHOCTH LIWIIMHPA 14.01.2026
Konunyeckas moBepxXHOCTb,
50 o0pa3yronime KOHUIeCKOM 16.01.2026
nosepxHoctu. Konyc
CedeHue KOHyca MIOCKOCTHIO,
51 .
napasuieIbHON MII0OCKOCTH OCHOBAHUS 19.01.2026
Yceuénnplii konyc. M3o00paxenue
52 N
KOHYCOB U YCE€YEHHBIX KOHYCOB 21.01.2026
[Tnomaas 60KOBOM MOBEPXHOCTH H
53 .
IIOJIHOM ITOBEPXHOCTH KOHYCa 23.01.2026




54

[Tnomans 60KOBOI MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCa

26.01.2026

55

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
MIOCTPOEHUEM CEUYCHUI LUIIMH]IPA,
KOHYCa

28.01.2026

56

CrepeoMerpuueckre 3aJa4n Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHyCa

30.01.2026

57

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
MATUHAPOM

02.02.2026

58

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

04.02.2026

59

Cdepa u map

06.02.2026

60

[Tepeceuenue cdeps! u mapa ¢
TiockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

09.02.2026

61

[Tepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. B u m300pakeHue mapa

11.02.2026

62

VYpasnaenue chepsl. [Lnomans chepst u
e€ yacrei

13.02.2026

63

Cummerpus chepsl 1 mapa

16.02.2026

64

CrepeoMeTpHUecKHe 3aja9l Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,

18.02.2026




CBsI3aHHBIC CO c(hepoii U mapom,
MIOCTPOCHHEM MX CEUCHHH MIIOCKOCTHIO

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,

65 CBSI3aHHBIE CO CEPOH U Mapom, 20.02.2026
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO
66 [Tpuxnanueie 3a1a4u, CBA3aHHBIE CO
cdepoit u mapom 25.02.2026
IToBTOpEHME: OKPY>KHOCTH Ha
67 IIJIOCKOCTH, BBIYUCIIEHUS B OKPYKHOCTH
CTaH,I[apTHI:Ie noxoous P ’ 27.02.2026
68 Paznuunbie KOMOMHALINY TEI BpAIlEHUs
Y MHOTOTPAaHHUKOB 02.03.2026
69 3anaun o reme "Tena v MOBEPXHOCTH
BpanieHus" 04.03.2026
70 3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus" 06.03.2026
71 KonTtponshas padora "Tena u
IOBEPXHOCTH BpaleHus" 11.03.2026
7 O06béMm mnuHapa. Teopema 06 00bEMe
IPSIMOTO LMJIMHJIpa 13.03.2026
Boruncnenue 06bEMOB TeI ¢ TOMOIIbIO
73 onpenenéHHoro uaterpaiga. Oopém 16.03.2026
KOHYca
74 [Tnomaan 60KOBOM U MOTHOU
MOBEPXHOCTH KOHYCA 18.03.2026




75

CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC
C BBIYHCIICHUEM 00BEMOB IIMITHH/IPA,
KOHYycCa

20.03.2026

76

[Mpuknanueie 3axaun mo Teme "OObEMBI
Y TUIOLLAU OBEpXHOCTEH Ten"

23.03.2026

77

OO0BEM IIapa U MapoBOTrO CEKTOPA.
Teopema 06 06BEMe mrapa. [Tnomans
cdepsl. CTepeoMeTpUUIeCKre 3aa49u,
CBA3AHHBIC C BBIYNMCIICHUEM O6’béMOB
nrapa, mapoBOT0 CETMEHTA U IapOBOTO
CeKTopa

25.03.2026

78

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
wiomaneio ceprr. COOTHOIICHUS
MEXy TUIOIIAISIMUA TOBEPXHOCTEH U
00BEéMaMH TOAOOHBIX TEI

27.03.2026

79

[TogoGHBIC TENa B TPOCTPAHCTBE.
N3menenne 06bEMa pu mo100Uu.
CrepeoMeTrpuueckue 3aJauu, CBI3aHHbIE
C BBIYUCIICHHEM 00BEMOB TE U
IJIOMIAIEN TOBEPXHOCTEN

06.04.2026

80

KonTtponsHas padora "[1nomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

08.04.2026

81

JIBM>KEHUsI MPOCTPAHCTBA.
Otobpaxxenus. [IBUKeHUs U PaBEHCTBO
¢buryp. O6mme cBOMCTBa ABUKCHUH

10.04.2026

82

Buael n1BukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,

13.04.2026




3epKajabHas CHMMETpPU, IOBOPOT
BOKPYT MIPSMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cdepa Ditnepa

15.04.2026

84

['eomeTpuyeckue 3a1auu Ha
MIPUMEHEHUE JTBUKCHUS

17.04.2026

85

KonTtponpHas padora "BekTops! B
npocTtpaHcTse"

20.04.2026

86

Ob6o6maromee noropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"ITapanienpHOCTb NPSAMBIX U
IJIOCKOCTEH B IpOCTpaHCTBE"

22.04.2026

87

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTHU3alINs 3HAHWI:
"BexTops! B IpocTpaHcTBe"

24.04.2026

88

O6o06matomee moropenue 11 monsTHI
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"BexTops! B IpocTpaHcTBe"

27.04.2026

&9

O6o06matomee moropenue 11 monsTHI
1 METOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CHCTEMAaTH3allus 3HAHUIA:
"O6BpeM MHOTOTrpaHHUKA"

29.04.2026

90

O6o6matomee moropenue 11 monsTHit
1 METOJI0B Kypca reometrpun 10—-11

04.05.2026




KJIaCCOB, CUCTEMaTH3allis 3HAaHUH:
"OO6BeM MHOTOTpaHHUKA"

91

Ob6o6maromee nopropenue 11 nmonsTuii
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTHU3alI1s 3HAHWI:
"Tlnomaan moBEepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

06.05.2026

92

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTHU3alIHs 3HAHUIA:
"Tlnomaan moBEepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

08.05.2026

93

Hrorosast KoHTpoJbHASA paboTa

13.05.2026

94

HroroBast koHTpoIbHAs paboTa

15.05.2026

95

[ToBTOpeHue, 0600IIEeHNE U
cUCTeMaTH3alus 3HaHU!

18.05.2026

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05.2026

97

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B PA3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

22.05.2026

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHU

25.05.2026




COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

98




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

7

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHETO oﬁmero OﬁpaBOBaHI/IH

I'eomerpus

7.1

OnepupoBath MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTh

7.2

[IpuMeHATh aKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PELICHUU
TeOMETPUUYECKUX 3a1a4

7.3

OnepupoBaTh MOHATUSAMHU: MAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTD
MPSAMBIX U TIIOCKOCTEH

7.4

KnaccudunupoBaTh B3aMMHOE pacroNOKEHUE MPSIMBIX U IMJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JBYTPaHHBIN yroJl, TpaHU ABYTPAHHOIO yIJa,
peOpo ABYrpaHHOTO yria, TMHEHHBIM YToJl IBYTPaHHOTO YyIiia, TpaaycHas
Mepa IBYTPaHHOTO yria

7.6

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIMYKJIbIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK

7.7

Pacrmio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHHUKOB (TIHpammuja, TpU3Ma,
MPSIMOYTOJIBHBIN TTapajuIeenume;], Ky0)

7.8

KnaccudunupoBaTb ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHUS  JJIS
Kinaccuukanuy  (BBIMYKIBIE W HEBBITYKJIblE  MHOTOTPAaHHUKH,
IMPpaBUJIbHBIC MHOT'OT'paHHUKH, MMpAMBIC n HAaKJIOHHBIC IMPU3MBI,
napaieIeTunebl)

7.9

OnepupoBatb MTOHATUSIMH: ceKymas IIJIOCKOCTB, cedyeHue
MHOT'OI'PAHHUKOB

7.10

OOBSICHATH  MPUHLMIIBI  [OCTPOCHHMS]  CEYEHMH  MHOTOTPaHHHKOB,
UCIIOJIB3YSI METOJ] CIE/I0B

7.11

Ctpouth cedeHHs] MHOTOTPAHHUKOB METOJOM CJICJIOB, BBIMOTHSITH
(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HaXOXKACHHE TCOMETPHUECKUX BEIMYUH 1O oOpas3iam
WM aJropuTMaM, MPUMEHSSI W3BECTHbIE AHATUTHUYECKUE METOJbl TP
peUIeHUN CTaHJApTHBIX MaTEMaTHYECKUX 3aJad Ha BBIUKCICHUE
pacCTOSTHUN MEXIY NBYMsI TOYKaAMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemarn 3ala4i Ha HAXOXKIACHUC I'COMCTPUUCCKUX BCIIMYUH I10 06pa3uaM
HWJIn aJIroputMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOJbI IIPpU




pEUIEHUN CTAHAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha BBIYUCIICHHE YTJIOB
MEXJly CKPEIIMBAIOIIKUMHUCSA TPSMBIMH, MEXKIY MPSAMOM M IUIOCKOCTHIO,
MEXy TJIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Bobruucnare 00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuia) ¢ MpUMEHEHUEM (HOPMYIT, BBIYUCIATH COOTHOLICHUS

7.14 MEXIY IUIOIAAIMU MOBEPXHOCTEH, 00BéMamu IOOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSIMU: CHUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CAHMMETPUU (PUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTypax, NPEICTABICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reomerpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPENOJaralluX HECKOJIbKO IIaroB pEIICHHS, €CIU YCIOBHS
MPUMEHEHHUS 3a/laHbl B ABHOU (hopme
718 IIpuMeHATH MNpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBOIUTE MpUMEPHl MATEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U
' JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOoTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTYallu U IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTuyecku  cHOpMynHpOBaHHOW  MpOOJEMBbI,  MOJEIHUPOBATH
7.20 peaJbHbIE CUTYAllMM Ha SI3bIKE T'€OMETPHH, HMCCIIENOBATh MOCTPOCHHBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUH U TEOpEM, ammnapara
anreOphl, pemiaTh MPAKTUYECKHE 3aadd, CBSI3aHHBIE C HaXOXKICHHEM
r€OMETPUUYECKHUX BEJIMYUH
11 KITACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTaThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATUSMU: WIHHIPHYECKAs MOBEPXHOCTH, 00pa3yIoIIue
6.1 UUJTUHAPUYECKOW MOBEPXHOCTH, IWJIMHIAP, KOHMYECKAash MOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpAIlCHUS
6.4 KrnaccudunupoBars B3aMHOE pacioyiokeHue chepbl U MIOCKOCTH




6.5

OnepupoBath MOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJIOS, IAPOBOW CEKTOP

6.6

Boeruncnsate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TeNm BpalleHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYIT

6.7

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy Hu
OTNMCAaHHBIN 0KO0JIO chepsl, cepa, BMCaHHAS B MHOTOIPAaHHUK WJIH TEJO
BpalleHus

6.8

BBIYHCIATE COOTHOMIEHUS MEXKTY TUTOIIAIIMU IIOBEPXHOCTEH M 00BEMaMHU
IMOOOOHBIX TEI

6.9

N3obpaxkath u3ydaemble (UTYpHI OT PYKH M C IPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHM3Y; CTPOUTH CEUCHHS TeI
BpaLICHUS

6.11

W3Bnekatb, UHTEPIPETHPOBATH M MPEoOpa3oBbIBaTH HHGOPMAILUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCyHKaxX

6.12

[IpumensTh reomerpudeckue (HaKThl Ul PEUICHUS CTEPEOMETPUUECKUX
3aJa4, IPEINOJIAraloIluX HECKOJBKO INAroB PEIIECHUS, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH Gopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE JICHCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOKEHHUSI BEKTOpPAa Ha YHCIIO, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0JagaroT

6.15

[TpuMeHsTH paBUIIO Napaslieienurnena Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMH: AEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXAY BEKTOpPaMH, CKaJIPHOE IIPOU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaxomuTe cymMMy BEKTOPOB U NPOM3BEACHHE BEKTOpAa HAa YHUCIO, YIOJ
MEXy BEKTOPAMHU, CKAJISIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOPIUHAT

6.19

Pemate HpOCTGﬁHIHG TCOMCTPHUYCCKUC 3aJa4 HAa TPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

PemraTs 3aJa4d Ha J0Ka3aTCjIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUH U
HaXOXXIACHUC TCOMCTPUYCCKUX BCIMYUH I10 06pa3uaM WK aJIrTOpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOABI npu peHICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3a1a4




6.21

[IpuMeHATH MNpoOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOaUTE TIpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh pealibHbIC
CUTYallUu U IPUMEHATh U3yYEHHbIE MOHATHUS B IIPOLIECCE MMOMCKA PEIICHUS
MaTeMaTuyecku  cHOopMynHpOBaHHOW  MpOOJEMBbI,  MOJEIUPOBATH
peaibHble CUTYyallud Ha SA3bIKE T'€OMETPHUH, UCCIEAOBATH MOCTPOCHHbBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHITUH U TEOpEM, ammnapara
anreOphl, peliaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTrpus

7.1

OcHoBHblE TOHATHA cTepeomMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[TonaTHE 06 aKCMOMATHYECKOM MIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUN
U CJIIECTBUS U3 HUX

7.2

B3aumHoe  pacrnosnokeHue OpsMBIX B IIPOCTPAHCTBE:  MEPECEKAIOLIUECS,
napajuleJibHble M CKpeluBarouiecss mnpsMble. [lapamnensHOCTs OpSIMBIX U
IUIOCKOCTENl B IPOCTPAHCTBE: MapajlielbHbIE MpsAMbIE B  IPOCTPAHCTBE,
[apaJUIETIbHOCTh TPEX MPSAMBIX, IMAPALUIEIBHOCTh IPSIMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMA CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuielibHbIE MJIOCKOCTH, CBOMCTBA MapajljlebHbIX
mockocTei. [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA IUJIOCKOCTH: TETPadap,
KyO, mapaJuiesienumnes, NoCTPOCHUEe CeUeHUn

7.3

[lepneHUKYIAPHOCTE MPSIMOM M IIOCKOCTH: IEPHEHIUKYISIPHBIE IpPSAMbIE B
MIPOCTPAHCTBE, MPSIMbIE TTapajuiebHbIe U NEPIEHANKYISPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH NPAMON U TIJIOCKOCTH, TEOPEMA O MPSAMON NEPHEHIUKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YOI MEXAY IPSMOU U TIIOCKOCTHIO, IBYTPaHHbBIN
YTOJI, TUHEIHBIN yroJ1 IByrpaHHoro yria. [lepnenaukynsip v HakJIOHHbIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH, TPOEKIUS (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyIIpHOCTD IIIIOCKOCTEN: PU3HAK NEPIECHAUKYIIPHOCTH IBYX
mrockocreil. Teopema o TpEX NMepreHauKyIsIpax

7.4

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHMKA, BBINYKJIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHMKHM, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, TPaHH U OCHOBAHMS NPHU3MBI, IpsMas U HAKIOHHAs MpPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsAMOyroiabHbIN Mapaiesienume]
u ero coiictea. [Iupamuaa: n-yroyipHas nupaMmuja, TpaHd U OCHOBaHHME MUPAMUBI,
OOKOBast U IOJIHAS MMOBEPXHOCTb MHUPAMHJIBI, MPABHJIbHAS U yCeUEHHAs MUpaMHa.
OneMeHTbl npu3Mbl W nHUpaMuibl. [IpaBuibHBIE MHOTOTPaHHUKH: IOHSTHE
MPaBUJIBHOIO MHOTOTPAaHHUKA, MpPaBWIbHAs IpPU3Ma M NpaBUIbHAs NHPAMUJA,
MpaBWIbHAS TPEYroJibHasg MUpaMuja U NMpaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPaBUJIBHBIX MHOIOTPaHHUKAX: OKTAdJp, JOJAEKa’aAp M HKocayapyrue CedeHus
IIPU3MBI U TUPAMHU/IBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPSAMOH, MJIOCKOCTH.
DJeMeHThl CHUMMETPUM B  MNUpaMHaax, Mapajulefienunenax, IMpaBUIIbHbBIX
MHOTOTpaHHUKAX

7.6

Bbruucrnienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriuel. I[lnomansb
OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTHM NPSAMOM TNPU3MBI, IUIOMIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi mpu3Msl. [1omans 60koBoi
MOBEPXHOCTH U TIOBEPXHOCTH TMpPaBUWIBHOW NHpPaMUIbl, TeopemMa O IUIOIIaIu
yceu€HHou mupamuabl. [lonstae 06 00béMe. O0BEM TUPaMUIBI, TPU3MBI

7.7

[TomoGHbIe Tena B pocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMHA TOBEPXHOCTCH,
00bEMaMU ITOIOOHBIX TENT

11 KJTACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoine MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTU. LlmHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 0cb, TUIOIIAIb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckass mnoBepxHOCTh, 0Opa3yollde KOHUYECKOM TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOocTH. KOHyC: ocCHOBaHME U BeplnHa, 00pa3yromas
1 OCb, IUTOIIA/1b OOKOBOM ¥ TTOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolye
U BbICOTa, OCHOBAHUSI U OOKOBAs MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, IuameTp, IIIOMAAb MOBEpXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkeHune Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstre 06 06nEme. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TapajuieNienunena M cieActBus u3 He€. OO0bEM LWIMHIpA,
konyca. O0bEM mapa u rionaab chepsl

6.7

[TomoOuple Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIy  IUIOMIASIMU
MOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUsS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

BexTtop Ha miockocT U B mpocTpaHcTBe. CllOKEeHHE M BBIYUTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha yucio. Pa3noxkeHne BekTopa mo TpéM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBuno mapamnenenunena. Pemenuwe 3amay, CBA3aHHBIX €
MPUMEHEHUEM TTPaBUJI JEUCTBUI C BEKTOPAMHU

6.10

[IpsiMmoyronbHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopaumHaThl BeEKTOpA.
[Ipocrelimne 3amaun B KOOpAMHATaX. YToJ MeExXAy BekTopamu. CkalsspHOE
MPOM3BEICHNE BEKTOPOB. BbIuncieHue yrioB MeXAy NPSIMBIMH U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICJICTBHUE, CBOICTBO, MpHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
OPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TpPH pElICHHH 3ajad,
OLICHUBATh  JIOTHYECKYI0 MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpPUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpally Haj
MHO)XECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTejleM, CTENeHb C  JICHCTBUTENbHBIM
HoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HauMEHbIIee
ol1ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3ajad; 3HaKOMCTBO €
pa3MYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCICHHS; yYMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlMOHATIBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MNMOHATHUAMH: IIOCICAOBATCIBHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIE0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, hopma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeTb MPOHU3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTpuia 2x2 m 3x3,

OMpCACIIMTCIIb MAaTPHUILIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHATUSMHU: pallMOHAIbHBIC, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PEIIAThH
YPAaBHEHUs, HEPABEHCTBA MU CHCTEMBI C MapaMeTpoM; NPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIs PEIICHUS MaTEeMaTUYECKUX

3a]a4 U 3a]]a4 U3 pa3IU4HbIX 00JacTeil HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas MpoU3BOAHAs (QYHKINHU, TEOMETPUIECKUI 1
¢u3uueckuif CMBICI TPOM3BOJIHON, TNEpBOOOpa3Hasi, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HAaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  NPOU3BOAHBIE CYMMBI, TPOU3BEIEHHS, YaCTHOTO H
KOMITO3UIMHN (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKLIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
yYMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIEIOBAaHHUS (YHKIHI,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKu MHOTOYJICHOB C HCIIOJIb30BAHUEM aIllapaTra MaTeMaTHYeCKOTro
aHanmu3a; MPUMEHATh MPOM3BOJIHYIO JJS HAXOXKICHHUS HAWITYYIIEero
pelieHnsl B NMPHUKIAAHBIX, B TOM YHCIIE COIMUAIBHO-SKOHOMHYECKHX H

buznuecKuX 3a7a4ax; HAXOAUTh MJIOMAAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaiga; MpuBOAUTH NPUMEPbI MATEMATHYCCKOIO0O MOJACIIMPOBAHUA C

noMoIbio AU depeHnnanbHbIX YpaBHEHU

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEHHAs (YHKIWS, KBaIpaTHIHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKUIMU, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTpOUTh TpaduKH HM3yUYECHHBIX (PYHKIIUH, BBITOJHATH MPEOoOpa3OBaHH
rpaduKoB QYHKIUH, UCIIOIB30BATh IPpaUKHU JJIS U3yUSHUS MTPOLIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 337134 U3 JAPYTUX Y4EOHBIX MPEAMETOB U
3a[a4 U3 pealbHOM KU3HM; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; HCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
yYpaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 O0JIACTH YIIPABICHUS JTHUYHBIMA U CEMEHHBIMU
(dbuHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHUS, HEPaBEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 3aJlay, MCCIIEIOBAaTh MOJYYEHHOE pEIIeHUuE M
OLICHMBATh IPaBAONOJ00HOCTh PE3YJIbTaTOB; YMEHHE MOJECIUPOBAThH
peaibHble CUTYallUd HA S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl II0 YCIIOBUIO 3ajaud,
UCCJEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHMEM arapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BIIEKATh, HHTEPIIPETHPOBATH
nH(popMaIrio, MPEACTaBICHHYIO B TA0IHIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA pPEANbHBIX MPOIIECCOB U SIBICHUI; TPEICTABIISTh
uHpOpMaIMi0O ¢ TIOMOIIBIO TaONWI W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadrudecKuxX
METO/IOB U AJIEKTPOHHBIX CPECTB; Tpa)UueCKU NCCIIEI0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUAarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuun




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOAOB; MPUMEHSThH
bOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMYITy MOITHOM
BeposiTHOCTH, popMyny bepHymm, komOuHaTopHbie PaKThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITHUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydaiiHasi BeJNMYMHA, pacHpeleeHne BEepOsITHOCTEH,
MaTE€MaTUYeCKoe OXXKHJIAHHUE, JUCIEPCUsi W CTaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BeNMYMHBI, (QYHKIMH paCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJBHOTO paclpeleieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeneiaeHuil s
pelIeHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX YHCEl,
METOIbl BBIOOPOUHBIX MCCIEIOBAaHUN; YMEHHE HPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETAaHWH, YMCIO MepecTaHoOBOK; OmHOM HprOTOHA; ymeHUe
NPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS JIJIsl pEIICHUS 3a/]1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOTYyYEHHBIH pe3yabTaT

YMeHne omnepupoBaTh IMOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYT'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS IpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY NPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTAMM; YMEHUE UCIIOJIb30BATh IIPU
peleHnn 3a7ad u3ydeHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHHUC MHOI'OI'paHHHKA,
Ky0, mapaienenunen, npusMa, NUpaMuaa, (Gurypa W IMOBEPXHOCTH
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MIOBEPXHOCTH THPAMHUJBI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, THPpaMUAbI, IPU3MbI, HUWIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTU, CEUECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
bopMynUpoOBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WM
OnpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuio ¢uryp 1o
pa3IMYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHSI
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YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3oBaHWe TMOA00MS, TOMO00HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOA00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, ApXHTEKType; HCIIOIB30BATh T'€OMETPUYECKUE OTHOIICHHUS
IIpu pCIICHUU 3a1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TIPH PEUISHUH 3a/1a4 U3 IPYTUX YIYEOHBIX MPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH I'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, o0BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cdephl; 00bEM Ky0a,
MMPpAMOYT'OJIBHOT'O IHapajliCiiCrvieaa, IMMUupaMu/bl, IMPU3MbI, OUJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MIOJJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKkTopa Mo Oasucy,
CKaJISIpHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, Yrol MEXIY
BEKTOPAMHU; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUISE pElIeHHUs TEeOMETPUYECKMX 3aJad M 3a7ad JPYruX Y4eOHBIX

MIPEMETOB
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YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHC  PACIIO3HABATH

IIPOSBJICHUEC 3aKOHOB MAaTCMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Parmonanbupie  uyucna. OOBIKHOBEHHBIE U JIECSATHYHBIE ApOOM, MPOIECHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 gyuciaaMy. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-paliOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HepaBeHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIOMsS C HATypaJbHBIM M II€JbIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnToTsl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKkas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOoblero 1 HAaMMEHbIIETo 3HaYeHUs GYHKIIMHN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

I'eomerpus 10-11. IIpoceemenne.2019. JI.C.Atanacsin, B.®.byty308B,

C.b.Kanmomiies u ip.

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1) ®enepanbHas 0Opa3oBaTebHAS MPOTPaMMa CPEIHETO O0IIEro 00pa3oBaHMs
no marematuke; 2)[[porpamMmmbl 00111€00pa30BaTENbHBIX YUPEKICHUH,
reometpus 10-11 kmacce» coctaButens: T.A. bypmuctpoBa, MockBsa,

«ITpocsemenue» 2018r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

workprogram.edsoo.ru (Enunoe conepskanue oopazoBanusi. KoHCTpyKTOp
pabounx nporpamm). bubamoreka [{OK; Pemy EI'D: https://math-

ege.sdamgia.ru/; Pacnieuaraii u pemu : https://www.time4math.ru/



