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MNOACHUTEJBHAA 3AIINCKA

['eomeTpust siBAsieTCsl OJHUM U3 0a30BBIX KYypCOB HA YPOBHE CpEIHErO
o011ero oOpa3zoBaHus, Tak Kak 00€CIeYMBAET BO3MOXKHOCTh U3YUYEHUS JUCIUILIUH
€CTECTBCHHO-HAYYHOM HAMNPABIECHHOCTH MW IIPEAMETOB T'yMaHUTApHOIO LMKIIA.
[lockonbKy  JIOrMueckoe  MbllIUieHHe,  (GOpMUpPYEeMOe  NpU  HU3YUYEHUH
00yyYaroUMMUCs MOHATUMHBIX OCHOB T€OMETPHUH, NMPH J0Ka3aTeNbCTBE TEOPEM HU
IIOCTPOEHUM LIETIOYKU JIOTUYECKUX YTBEPKICHUW NPU PEIICHUH IN€OMETPUYECKUX
3aJa4, yMEHHME BBIJBUIaTb W ONPOBEPrarb TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPU PELICHUHU 3a7a4 €CTECTBEHHO-HAay4YHOI'O LIMKJIA, B YAaCTHOCTHU
¢uznueckux 3aaad.

[lenb ocBoeHUs mporpamMmbl yueOHOTo Kypca «I'eomeTpusi» Ha yriyOJiEHHOM
YPOBHE — pa3BUTHE WHAMBUAYAIBHBIX CHOCOOHOCTEH O0OyYaroluxcs MpH
U3y4YEHUU F€OMETPHUH, KaK COCTAaBJAIONIIEN mpeaMeTHol obiiactu «MartemaTuka u
uHpopMaTuka»  depe3  oOecrieueHHe  BO3MOXKHOCTH  TPUOOpETEeHUs U
UCMOJIb30BaHUA Oojiee TIyOOKMX TEeOMETPUYECKUX 3HAHUM U JICUCTBHUIA,
creuu(pUIHBIX T€OMETPUM, U HEOOXOIUMBIX JJIS YCHEIHOro Npo(decCHOHATBHOTO
00pa3oBaHusl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MAaTEMAaTHKH.

[IpuopuTteTHbIMU 3aJa4yaMU Kypca T€OMETpUM Ha YIIIyOJIEHHOM YPOBHE,
PaCIIMPSIOIIMMHU U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SABIISIOTCS:

paclIMpeHne MPEACTAaBICHUSI O T€OMETPUN KaK YacTh MUPOBOU KYJIBTYpPhI U
(opMHUpOBaHUE OCO3HAHMS B3aMMOCBSI3U FEOMETPUH C OKPYIKAIOLIUM MHPOM;

(GopMHUpOBaHUE TPEJICTaBICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJEIAX, IMO3BOJAIOLNIMX ONMUCHIBATH U U3y4aThb
pa3HbIC SABJICHUS OKPYIKAIOIIET0 MHUpPA, 3HAHWE MOHATUIHOTO amnmapara o pasaeiny
«CrepeoMeTpusi» yueOHOTo Kypca reoMeTpHH;

dbopmupoBanue YMEHUS BJIAJICTh OCHOBHBIMHU MOHATUAMHA 0
NPOCTPAHCTBEHHBIX (UrypaX M HX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMyT U yMEHHE UX MPUMEHSATb, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOAUTH
HECTaHJapTHBIE CHOCOOBI pElIeHNUs 3a/1ay;

dbopMupoBaHrEe YMEHHS PAcHO3HABATh HAa YEPTEk,axX, MOJEISAX U B pEaIbHOM
MHpE€ MHOTOTPAaHHMKM M Tejla BpalleHUs, KOHCTPYHPOBATb I'€OMETPUYECKUE
MOJIEIIY;

(GopMHUpOBaHHE MOHUMAHUS BO3MOXHOCTU AKCMOMATUYECKOTO MOCTPOEHUS
MaTeMaTUYeCKUX Teopui, (GOPMUpPOBAHHWE NOHUMAHUS POJIM AKCHOMATHKU MpPH
IIPOBEJECHUN PACCYKIACHUN;

dbopMupoBaHUE yMEHUs BIaJeTh METOJAAMH J0Ka3aTelbCTB M aJITOPUTMOB
pEILICHNs, YMEHHUs HMX NPUMEHATb, NPOBOJUTH JOKA3aTEIbHBIC PACCYXKICHUS B
XOJ€ peLICHUs] CTEPEOMETPUUECKUX 3a7a4 U 3a1a4 C PAKTUYECKUM COJEPIKAHUEM,
(opMHUpOBaHHME  TPEACTaBICHUA O HEOOXOJAMMOCTHM  JIOKa3aTelNbCTB  INpHU



000CHOBaHMM MATEeMaTHUYECKUX YTBEPKICHUN M POJU aKCUOMATHUKH B TIPOBEACHHUU
JeAyKTUBHBIX PacCyKJICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWUE HHTEIUIEKTYalbHBIX M  TBOPYECKUX
crocoOHOCTel 00ydJaronuxcsi, Mo3HaBaTeIbHOM aKTUBHOCTH, HMCCIEI0BATEIhCKUX
YMEHUH, KPUTUYHOCTU MBIIIJICHUS, THTEpECca K U3YUEHHUI0 T€OMETPUH;

dbopMupoBaHrue (QPYHKIMOHATIBHOW TpaMOTHOCTH, PEIEBAHTHON TIe€OMETPUM:
YMEHHUSI pacClo3HaBaTh MPOSABIEHUS TE€OMETPUYECKUX TMOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEW B peaTbHbIX XKU3HEHHBIX CUTYaAIUSX U TPH U3YYEHUH JIPYTHX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUS peaJbHbIX CHUTYyalluid, MCCIEAOBAaHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIPETALUU MOTYyUYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMHU COJIEpKATEIIbHBIMH JIMHUSAMHU y4eOHOTO Kypca «I'eomerpus» B
10-11 xmaccax sBastorcs:  «lIpsiMble W IUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpannukn», «Tena  Bpamenus», «BekTopsl W KOOpAMHATHI B
NPOCTPAHCTBE», «JIBMKEHUS B MMPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
HNOHATUSIMI, PEJICBAHTHBIMU TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE OOyYEeHHs B
10—11 kmaccax, OTHOCUTCS KO BCEM COJEp>KAaTeNbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHME  JIOTMUECKMX YMEHHM  pacmpenensiercs He  TOJbKO  TI0
CoJiepKaTelbHbIM JIMHUSAM, HO M MO roaaMm oOyuenusi. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaraM ocBoeHus DenepanbHoil paboueit
IpOTpaMMBbl, PachpeNeiéHHbIM IO TrojJaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIMUAIBHBIM BOTIPOCAM 00YUaroluecs
oOpalanuch  HEOJHOKPATHO. TO  TMO3BOJSAET OPTraHU30BaTh  OBJIAJICHHE
r€OMETPUYECKUMH MOHATUSIMU U HaBbIKAMU MOCIEI0BATEIHLHO U TOCTYIATENLHO, C
COOJIIOICHUEM TPUHIMIA NPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOUIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTaBICHUN OOyYalolUXCsl, pacliupsist U yriyOssis
e€, o0pasyst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO0 TeOMETPUHU Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math  ychmoBust  ang  auddepeHnmanud  oO0ydeHHs, MOCTPOCHHUSA
UHAVBUAYAIbHBIX  O00pa30BaTENbHBIX MpOTpaMM, OOECHeYuTh YTiayOIEHHOE
U3y4YeHUE TeOMETPUH KaK COCTaBIISAIONIeH ydeOHoro npenmera «MaTemaTHKay;

NOATOTOBUTh OO0ydYaromIuXcsi K MNPOJOJKEHUIO H3YYEHHS MaTEMaTUKH C
yuétoMm BbIOOpa Oyaymiei mpodeccuu, obOecriedyuBas MPEEMCTBEHHOCTh MEXIY
001TUM 1 PO EeCCHOHATBLHBIM 00pa30BaHHUEM.

Ha wusyuenne yueOHOro kypca «l'eomerpus» Ha yriayOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 xiacce — 102 gaca (3 gyaca B Henenio), B 11 kimacce — 102
yaca (3 yaca B HEJIeI0).



COILEP KXAHUE OBYUYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMHOe pacnonoxeHue IMpsAMBIX B IPOCTPAHCTBE: IIEPECEKAOIIUECS,
napajuieNbHbBIE W CKpEIIMBAaroImuecs npsMble. [IpU3HAKM CKpEIIMBAIOLIUXCS
npsMeIX. [lapannenbHOCTh NPAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: MapaJliIeNIbHbIE
MPSAMBIE B IPOCTPAHCTBE, MAPALIETBHOCTD TPEX MPAMBIX, MAPALIETBHOCTh NPSIMOU
U 1miockoct. [lapannensHoe M UEHTpaIbHOE MPOEKTHPOBAHUE, M300paKeHHE
¢uryp. OCHOBHbIE CBOWCTBAa MapajjeIbHOTO NpoekTUpoBaHus. WM3o00paxkenue
buryp B mapamieibHON NPOEKIHMU. YTIbI C COHAMPaBIECHHBIMH CTOPOHAMH, YTOJ
MEX]y NMPSIMBIMH B IPOCTpaHCTBE. [lapajuienbHOCTh IIOCKOCTEN: MapajlyIeNIbHbIE
IJIOCKOCTH, CBOICTBA MapajuIeIbHBIX IJIOCKOCTEH. [Ipocrelimue
NPOCTPAHCTBEHHbIE  (UTyphl HA IUIOCKOCTU: TETpadJp, Napajieienunen,
MIOCTPOCHUE CEYCHHU.

[lepnieHINKYISPHOCTh NMPSIMOU M IUIOCKOCTH: NMEPIECHIUKYJISPHBIE MPSIMBIE B
NIPOCTPAHCTBE, NPSMbIE NAPAUIENbHBIE W NEPHEHAUKYIAPHBbIE K IJIOCKOCTH,
NPU3HAK NEPHNEHAUKYJISIPHOCTH NPSAMOM UM IUIOCKOCTH, TE€OpeMa O NpsMOi
NEPIEHAUKYJISIPHON IUIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[lepnieHIMKYISAp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKHU O IJIOCKOCTH, PACCTOSHHE
OT  TOpsMOW  J1I0  IUIOCKOCTH,  MpoeKuus  ¢GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEM:  IIPU3HAK  NEPIECHIMKYJSIPHOCTH  JABYX
miockocTen. Teopema o TpEX NEpPIEHIUKYIApax.

VYriiel B NPOCTPAHCTBE: yIroJI MEXAY INPSMOM M IUIOCKOCTBIO, JIBYTPAHHBIN
yIroJ, JUHEUHBIA YToJl JIBYTPAHHOrO yriia. TpEXrpaHHbId MU MHOTOTPAHHBIC YTJIBL
CBolicTBa IUIOCKMX yIJIOB MHOTOrpaHHoro ymia. CBoOWCTBa IJIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOIO YTJIA.

MHoOTrorpaHHMKH

Buabsl MHOTOTpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, mpsiMasi U HaKJIOHHAsl MPU3MBbI, OOKOBasi U MOJIHAS MOBEPXHOCTh MPU3MBIL.
[Tapayutenenunen, NOpsAMOYIOJbHBIM — MAapajUIeNIeNMIIE] W €r0  CBOWCTBA.
Kparvailie mnytTy Ha MOBEpXHOCTM MHOrOrpaHHHKa. Teopema Oinepa.
[IpoctpancrBennast teopema Iludaropa. Ilupammpma: n-yrosibHas nupamuza,
npaBwibHas U yceu€HHas mmpamunbl. CBoiicTBa péOep U OOKOBBIX TIpaHe
npaBWibHOW mupamuabl. [IpaBunbHbIE MHOTOTpAHHUKHW: TMpaBWIbHAsA MpU3Ma U



npaBWibHAs MHUpaMUAa, NpaBUIbHAs TPEYroJibHAsg NUpaMuIa U TPaABWIbHBIN
tetpadap, KkyO. IIpencraBieHne O TNPaBWIBHBIX MHOTOTPAHHHMKAX: OKTadap,
JOJEKAIP U UKOCAMP.

Boruucrnienne »1eMEHTOB MHOTOTPAaHHHMKOB: péEOpa, [OMaroHainu, YIJIbL
[Inomans OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSAMON NPUZMBI,
IUIOIIAAb OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTU TMPAMON TMPHU3MBI.
[Imomans OOKOBOW TIOBEPXHOCTH U TMOBEPXHOCTH TNPABUIBHOM MHUpPaMUIbI,
TEOpeEMa O TUIOLIAAN yCEUEHHON MUPAMHU/IBI.

Cummerpus B MNPOCTPAHCTBE.  DJIEMEHTHl CUMMETPUU  MPABWIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUS B NPAaBWJIbHOM MHOTOTPAaHHUKE: CHMMETPHUS
napajuieNenunena, CHUMMETPHUsS NPaBWIbHBIX IPHU3M, CHMMETPUS NPaBUIBHOUN
MUpPaMHUJIbL.

BekTOpbl M KOOPAMHATHI B MPOCTPAHCTBE

[ToHsTHSI: BEKTOpP B MPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApHbIC, COHANPABJIEHHbIE U MPOTUBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPbL. PABEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yyuciio. CBoMcTBa ClI0KEHHU BEKTOpOB. CBOICTBA YMHOKEHHUSI BEKTOpPA Ha YMCIIO.
[TonsTue KomIUIaHapHbIE BEKTOpPHL [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuio mapannenenunena. Teopema O pasjgoKEHUUM BEKTOpa II0 TPEM
HEKOMIUIAaHApHbIM  BekTOopaMm. IIpsMoyronpHas  cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bekrtopa. CBsizb MEXIYy KOOpPAMHATAMHM BEKTOpA U
KOOpAMHATAMU TOYEK. YroJl Mexay Bekropamu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHA: UWIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAss MOBEPXHOCTb,
chepuueckass TIOBEPXHOCThb, oOOpaszyloliue ToBepxXHOCTeW. Tema BpalieHus:
WINHIP, KOHYC, YCEU€HHBbIM KOHYC, cdepa, map. BsanmHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obOpaxkenue Tten
BpallleHUsI Ha TUIOCKOCTU. Pa3BépTka uunuHapa U KoHyca. Cummerpus cdepsl U
mapa.

O6véM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajjenenunena U cieacrBuss u3 He€. OO0bEM mpsiMOM u
HAKJIOHHOW MPU3MBL, UWIMHAPA, NUpaMuAbl U KoHyca. O0BEM IIapa ¥ 1mapoBOTO
CEerMeHTa.

KoMmOuHanmu Ten BpallleHus W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
WINHIP, ONHUCaHHas oOKoJio uwiuHApa. llepecedyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepbl miockocTeio. [loHsATHE MHOTOTpaHHUKA,



OTIMCAaHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WIH TEJO
BpAILICHUS.

[Tmomaas MOBEPXHOCTH IWIMHIPA, KOHYca, TUIOmans chepbl U e€ yacTeil.
[Tomobue B mnpocrpanctBe. OTHOmIEHHE OOBEMOB, IUIOMIAICH TMOBEPXHOCTEH
nogoOHeIx Quryp. IIpeoOpazoBanme momobusi, romoreTus. PerieHue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHne ceyeHrii MHOTOTPAHHUKOB M TEJ BpallCHUs: CEYCHHS LWJIHHAPA
(mapanienbHO U TEPHNEeHIUKYJISIPHO OCH), CEUYCHHMS KOHyca (MapajuielibHbIe
OCHOBAHMIO U MIPOXOJSIINE Yepe3 BEPIIHUHY), CEUYCHUS I1apa, METOIbl IOCTPOCHUSA
CEYEHUM: METOJ CJIEAO0B, METOJ BHYTPEHHETO NPOEKTUPOBAHUS, METOJ MEpeHOoca
CEKYIEN TIOCKOCTH.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepanuu Haa — BeKTopaMH. BektopHoe
YMHOXKEHHE BEKTOpOB. (CBOHCTBA BEKTOPHOTO YMHOXeEHUs. [IpsiMoyrosibpHas
CUCTEMA KOOpAWHAT B npocTtpancTBe. KoopauHatel BekTopa. PaszinoxxeHue BeKTopa
no Oasucy. KoopaMHAaTHO-BEKTOPHBIA METOJ TMPHU PEHICHUU TeCOMETPUUECKUX
3a7a4.

JABHKEHUs] B IPOCTPAHCTBE

JIBwxkenus: mpoctpancTBa. OToOpakeHusi. J[BWKeHHST W paBEHCTBO (UTYD.
OOmmue cBo¥cTBa JBW)XEHUN. BuIbl JIBWKEHUI: TMapaljenbHbIA TEPEHOC,
LUEHTPaJIbHAsI CUMMETpPUS, 3€pKajbHasi CHMMETPHA, HOBOPOT BOKPYTL MPSIMOIL.
[Ipeo6pazoBanus nomobus. [Ipsimas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxpaHcKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOUN MO3ZHUIIMUA 00YYArONIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIEHa  POCCHUMCKOTO  OOINecTBa,  MPEACTAaBICHHE O
MaTeMaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeNyp TpaxIaHCKoro ooOmiectBa (BBIOOpPHI, OMPOCHI U JPYroe), yMEHHe
B3aUMO/JICCTBOBATh C COIMAIbHBIMU HWHCTUTYyTaMU B COOTBETCTBUM C MX
GYHKIMSIMU 1 Ha3HAYCHHUEM;

2) maTpuoTHYEeCKOEe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPaKIAHCKOW HMICHTHUYHOCTH, YBaKCHUS K
NPOILLJIOMY M HACTOAIIEMY POCCHICKON MaTeMaTWKH, IEHHOCTHOE OTHOULIEHHE K
TOCTHXKEHUSAM POCCHUMCKUX MATEMATHKOB M POCCHUHMCKOW MaTeMaTUYECKOW IIKOJIBI,
UCTOJIb30BAHUE JTUX JIOCTHXKEHUH B JPYTrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHY;

3) AYXOBHO-HPaBCTBEHHOE BOCIHTAHHUE:

OCO3HAaHUE TYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, chopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3THUYECKOTO IOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTWKEHUN HAyKHM U JESITENIbHOCTbIO YUYEHOrO, OCO3HAHHE
JUYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OYyIyIIEro;

4) acTeTYecKOe BOCIIMTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYasg 3CTETUKY MAaTeMaTU4YeCKUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3a/lay, PELICHH, pacCy>XJIeHU, BOCIIPUUMYNUBOCTD
K MaTeMaTHYeCKUM acleKTaM Pa3jIW4YHbIX BUAOB UCKYCCTBA;

5) pusnuyeckoe BocnUTAHME:

chOPMHUPOBAHHOCTh, YMEHHSI TPHUMEHITH MaTeMaTHYeCKUe 3HAaHUSA B
MHTEpecax 3I0pOBOro M 6e30MmacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (30pPOBOE MHUTaHHE, COATAHCHUPOBAHHBIM PEXUM 3aHATUN H
OTAbIXa, peryispHas puznueckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUAX CHOPTUBHO-030POBUTENBHON 1€ATENbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TpPYJy, OCO3HAaHUE IIEHHOCTH TPYIOJtO0Us, HHTEpPEC K
pa3nuuHbIM  cpepaM  NpOoQPEcCHOHATbHOW  ACSATENbHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOM M €€ NPUIIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mpodeccud H peaTu30BbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh W CHOCOOHOCTh K  MareMaTH4YecKOMY  OO0pa3oBaHHIO U



caM000pa30BaHUI0O HAa TPOTSHKEHUM BCEW JKW3HMU, TOTOBHOCTH K aKTUBHOMY
Y4aCTHIO B PEIICHUHU MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKON HampaBJICHHOCTH;

7) 3K0JI0TH4YECKOEe BOCIIUTAHME:

cOpPMHUPOBAHHOCTh  JKOJOTHYECKOW KYyJbTYpbl, TMOHUMAaHUE BIIUSHUS
COITMATbHO-2KOHOMHMYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHOU U COLMATIBHOM
Cpenpl, OCO3HaHHUE MIOOATBHOTO XapaKTepa IKOJIOTHICCKUX MPOOIeM, OpHECHTAIUS
Ha TPUMCHCHHE MAaTeMaTHYCCKUX 3HAHWW [JI1 PpEIICHHs 3a7ad B 00JIacTH
OKpyXarolei cpeapl, IUIAaHUPOBAHHE IIOCTYNKOB U OICHKM HMX BO3MOKHBIX
MOCIIEJICTBHM JIJIs1 OKPY>KAIOIIEH CPEeIbL;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

chOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAyKH W OONICCTBEHHOW  MPAKTUKH, TOHUMAaHHE
MaTeMaTU4eCKOl HayKh Kak cdepbl 4YeT0BEYECKOW MesTEeThLHOCTH, JTaloB ¢
pa3BUTUS W 3HAYUMOCTH IS Pa3BUTHUA IUBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOW KyJbTypOod KakK CpEJACTBOM TIO3HAHUS MHpA,
TOTOBHOCTH OCYIIECTBJISITh TPOEKTHYIO W HCCIIEIOBATEIBCKYIO JEATCIbHOCTD
WHIVBUAYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eliCTBUS

ba3oBrblie Jornyeckue aeicTBUA:

BBIIBJISITH M XApPaKTEPU30BATH CYILIECTBEHHBIE NPU3HAKKM MaTEMaTHYECKUX
00OBEKTOB, TMOHATHHA, OTHONICHUH MEXKIy TMOHATUSAIMH, (POPMYIUPOBATH
OTpe/ieNIeHUs] TIOHSITHM, yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(DUKAIIH,
OCHOBaHUS 11 000O0IIEHUS] U CPaBHEHUS, KPUTEPUU MPOBOJAUMOTO aHAIN3A,;

BOCIIpUHUMATh,  (QOpMyJIHpoOBaTh U  NPeoOpPa3oOBbIBATH  CYXKIACHHUS:
YTBEPIAUTEIbHBIE U OTPULIATEIbHBIE, €IMHUYHbIEC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, NMaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX, MpeJiaratb KPUTEPUH IS
BBIABJICHUS] 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

JIeJ1aTh BBIBOJABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIIOUCHUH, YMO3AKIFOUCHHUI N0 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOSITENIBHO J0KAa3aTENIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIC CY>KJIEHUSI U BHIBOJIBI;

BBIOMpATh C€rmoco0 pelleHus y4yeOHOMl 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIlEHUsA, BbHIOUpaTh  HaumOoJiee  MOAXOIAIMA €  YU4ETOM
CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUER).

Bba3oBble uccienoBaTe/ibCKue AeiicTBUS:



UCTOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUN WHCTPYMEHT IO3HAHMUS,
dopmynupoBaTh  BOMPOCH,,  (QUKCHpYIOLIME  MPOTHUBOpeuYUe,  mpoliemy,
yCTaHABJIUBAaTh HCKOMOE W JaHHOe, (HOPMHpPOBATH THUIOTE3Yy, apTyMEHTUPOBATH
CBOIO MMO3UIINI0, MHEHUE;

NPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HUCCIEAOBaHUE
10 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, sIBJICHHS, MpoIlecca,
BBISIBJICHHUIO 3aBUCHMOCTEH MEXy 00bEKTaMH, SBICHUSMH, TPOIECCAMU;

CaMOCTOSITETLHO (POPMYJIUPOBATH 00O0OIIEHUS U BBIBOJBI MO pe3yjbTaTaM
NpoBeAEHHOTO  HAOMIOJICHUSI,  WCCJIEAOBaHUS,  OLIEHUBATH  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yJbTaTOB, BBIBOJOB U 0000IICHHUN;

NPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpoIlecca, a TaKXKe BbIABUTATH
MPEANOI0XKEHUSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c ungopmaunmeii:

BBISIBIISITh J1ePUIMTHI MH(GOPMALIUY, JTAHHBIX, HEOOXOJAUMBIX JIsi OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a/1a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3UYHBIX THUIOB, aHATM3UPOBATH,
CHUCTEMAaTU3UPOBaTh W WHTEPIPETHPOBATh HHGOPMAIMIO Pa3IUIHBIX BHUIOB U
dbopm mpeacTaBIeHUS;

CTPYKTYpHUpOBaTh HH(OpMAIHIO, MPEACTABIATh €€ B Pa3IudyHBIX (Qopmax,
WLIIOCTPUPOBATh rpaduuecky;

OIICHUBATh HaAEKHOCTD uHbopMaluu o CaMOCTOSITEILHO
chOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

OO0mmenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
nessiMu  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOK TOYKY 3pEHHS B
YCTHBIX U THCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHs MO XOJy pEUIECHUs 3aJayd,
KOMMEHTHPOBATh MOJYYECHHBIN PE3yJIbTarT;

B XOJie 00CYyXJIeHHs 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1aeMOW TEMBI,
npoOsieMbl, peraeMoi 3aJadyu, BBICKa3bIBaTh WJIEU, HAICJICHHbIE Ha TMOUCK
pEIlEeHUsI, COIMOCTaBJISITh CBOM CYXJCHUSA C CYXICHUSIMH JPYyTHMX YYacCTHUKOB
auanora, oOHApy»XUBaTh Pa3IMuKMe U CXOJCTBO MO3UIMMA, B KOPPEKTHOU (dopme
dbopMyaupOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEACTABIISITh PE3YJIbTAaThl PELICHUs 3a/aul, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOUpATh (opMaT BBICTYIUIEHHS C Y4€TOM 3aaad
npe3eHTaIlM U 0COOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIEe YHUBepcaJbHbIe yueOHbIE AelCTBUS
Camoopranusanus:



COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUPATh CIOCOO PEIICHHS C
y4ETOM HMMEIOIIUXCSI PECypPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YU€TOM HOBOW MH(OpMAITHH.

CaMOKOHTPOJIb, SMOUMOHAJILHBII HHTEJLJIEKT:

BIIaJIeTh  HABbIKAMU  TO3HABaTEIbHOM  pedieKcuH  Kak  OCO3HAHUS
COBEpIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJbTATOB, BIAJETh
cnoco0aMu CaMOINpPOBEPKHU, CAMOKOHTPOJISI Mpolecca U pe3yJsibTaTa pEelIeHUs
MaTeMaTU4ecKOu 3ajlauu;

NPEABUACTh TPYAHOCTH, KOTOPBhIE MOTYT BO3HUKHYTh NPHU PEIICHUM 3aa4H,
BHOCUTH KOPPEKTUBBI B JACSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX,
HalICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBUAM, OOBSICHATh IPUUHHBI
JTOCTW)KCHUS WM HEAOCTIDKCHUS PEe3yJIbTaTOB JEATEIbHOCTU, HAXOJIUTh OIIHUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

NOHUMAaTh M HUCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOM M WMHAUBUAYAIbHOMN
paboThl TpU peleHuH YueOHbIX 3a7a4, NPUHUMATh LeJb COBMECTHOM
NeSTeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW palOThI, pacmnpeneisiTh
BUIbI paboOT, JOTOBApUBATHCS, OOCYXKJIAaTh TMPOLECC M pe3yJbTaT padOTHI,
00001aTh MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYyNMHoOBBIX ¢Gopmax padboTsl (0OCykaeHusi, 0OMEeH MHEHUM,
«MO3TOBbIE IITYpMBD» W HHBIC), BBINOJHATH CBOK 4YacThb pabOTBHl W
KOOPAMHUPOBATh CBOM JACHCTBUS C JAPYTMMHU 4WIEHAMH KOMAaHIbL, OLEHUBATh
KayeCTBO CBOET0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIIHPOBAHHBIM
y4aCTHUKAMU B3aUMOJCHCTBUSI.

IHNPEAMETHBIE PE3YJIbTATHI

K koniy 10 kiaacca oOydaromuiics HAyYUTCS

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TIOHSITHSIMH CTEPEOMETPUU TPHU
pelIeHnH 3aa4 U MPOBEJICHUU MaTEMaTUYECKUX PaCCYKJICHUH;

e TMPUMEHSITh AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPHU pPEIICHUU
reOMEeTPUUYECKUX 3a/1a4;

e KJIacCHUIMPOBATH B3aWMHOE PACIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEHN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TOHITUSMH, CBSI3aHHBIMM C yIJlaMH B
MPOCTPAHCTBE: MEXY MPSIMBIMU B MPOCTPAHCTBE, MEXAY NPSIMOU H
IUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJIBl MHOTOTPAHHUKOB (TMpHU3Ma,
nupamuza, NpsSIMOYTOJIbHBIA Napajuiesienures, Kyo);

e KJacCU(pUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JUIst
KJIacCU(pUKAIIHH,

e CBOOOJHO ONEpUPOBATH  TOHITUSIMH, CBSI3AHHBIMU C  CEUCHUEM
MHOTOTPaHHUKOB ILIOCKOCThIO;

e BBINOJHSATH napajuieJIbHOE, LEHTPaAIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBaHUE (DUTYp HA TJIOCKOCTh, BBIMOJHATH U300pakeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IWYHBIMH METOJIaMH, BBIIOJHATDH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH  IUIOMIAJA  TOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (TIpH3Ma,
nupamuza), FTEOMETPUYECKUX Tl C IPUMEHEHUEM (pOopMYyI;

e CBOOOJHO OMEPUPOBATh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCb M IUIOCKOCTh CHUMMETPHH, LEHTP, OCb M IJIOCKOCTh CHUMMETPHUH
urypsr,

e CBOOOJHO OINEPUPOBATh MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJWHATaM B MPOCTPAHCTRBE;

e BBINOJHATH ICUCTBHS HAJl BEKTOPaMU;

e pelmarh 3aJayd Ha J0Ka3aTelIbCTBO MAaTeMaTHUYE€CKHMX OTHOILIECHUH U
HaXOXXJICHHE TEOMETPUYECKUX BEIWYUH, MPUMEHSS H3BECTHBIC METO/IbI
IIPU pPElIEHUH MaTeMaTUYECKUX 3a/ad MOBBILIEHHOTO U BBHICOKOTO YPOBHS
CJIO3KHOCTH;

e TMPUMEHITH TMPOCTEHUIIME TPOTPaMMHBIE CPEICTBA H  DIJIEKTPOHHO-
KOMMYHUKAllMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJEKAaTh, MpPeoOpa30BbIBAaTh U HMHTEPIPETUPOBATH HUHGPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Purypax, NpPEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHSTh TOJYUYEHHblE 3HAHMS HA [PaKTUKE: CpaBHUBaTh W
aHAJIM3UPOBATh pEATbHBIE CUTYyallMH, NMPUMEHATh W3yUYEHHbIC MOHITHUS B
mpolecce  MOWCKAa  PEIIeHUST  MareMaTH4ecku  chOpMyJIHPOBAHHON
npoOJieMbl, MOJEIHPOBATh pEAIbHbIE CHUTYallUd Ha SI3bIKE TE€OMETPUH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJENIU C MCIOJIb30BAHUEM TI'€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara anreOpbl, perniaTh MPaKTUYECKUE 3aauH,
CBSI3aHHBIEC C HAXO0/JIEHHEM I'€OMETPUUYECKUX BEJIUYUH;

e UMETh NpEACTaBIeHHS OO0 OCHOBHBIX JTalax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acT (PyHIaMEHTa pPa3BUTUS TEXHOJIOTHIA.

K koniy 11 kiaacca o0ydaromuiicss HAyUYHUTCS



CBOOOJHO OINEPUPOBATh TMOHSATUSMH, CBSI3aHHBIMH C UWIUHAPUYECKOM,
KOHMYECKOW U c(hepudeckoil TOBEPXHOCTSIMHU, OOBSICHATH CHOCOOBI
MOJTYUCHUS,

OTIEpUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C TEJIIAMU BpAIICHUS: IIMIHHIPOM,
KOHyCOM, chepoii u mapom;

pacro3HaBaTh Teja BpamleHus ([WIMHAP, KOHYC, cdepa HU 1Iap) U
0OBSICHATH CIIOCOOBI OJIYUEHHS TEJ BpAIllCHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIOCKOCTH;
BBIYHCIISITh BEITUYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TeJ BpalllCHUS,
00BbEMBI UM IJIONIAAM MOBEPXHOCTEH MHOTOIPAHHUKOB M TENl BpAILEHUS,
reOMETPUYECKHUX TN C IPUMEHEHHEM (POpPMYIT;

CBOOOJHO OIEPUPOBATH TMOHSATUAMH, CBSI3aHHBIMH C KOMOUWHAIMSIMU TEJ
BpallleHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIM B chepy H
OTIMCAaHHBIN OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUSI;

BBIYMCIISITh COOTHOILICHUSI MEXY IUIOLIAAIMU MOBEPXHOCTEN U 00BEMaMHU
Mo JOOHEBIX TEN;

n3o0paxarb wu3ydaemble (QUryphl, BBIIOITHATH (BBIHOCHBIE) TUIOCKHE
YEepPTEKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUEHUSI TEJ BPAICHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(MOpMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, TpEACTaBICHHYIO Ha
YEpTEKAX U PUCYHKAX;

CBOOOHO ONEpPUPOBAThH MOHATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTIEpAIMU HAJ BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;
peniaTh reOMETPUYECKUE 3a/1a4l HAa BBIUMCIICHUE YIJIOB MEXKAY MPSIMbIMHU
U TUIOCKOCTSIMU, BBIYMCIICHHE DPACCTOSIHMM OT TOYKU JO IUIOCKOCTH, B
1IEJIOM, Ha TIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia TIPH PEIICHUY;
CBOOOJHO ONEpHUPOBATh MOHSATUSAMH, CBSI3aHHBIMM C JBIKEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBUKCHUU;

BBITIOJIHATh W300paXeHWsI MHOTOTPAHHWKOB H TeJI BpalleHUs TpH
MapaJUIeIbHOM  MEPEHOCe, ILEHTPAaJbHOM CHUMMETPUH, 3€PKAUTBHOU
CUMMETpPUH, MPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus MOJ00uS;
CTPOUTH CEUYEHHsS]I MHOTOTPAHHUKOB W TEJl BPAILCHUS: CEUEHUS IWINHIpA
(mapayienbHO U MEPIEeHIUKYJISIPHO OCH), CEUYCeHUs KOoHyca (mapasjieabHbie
OCHOBAHMIO U MPOXOJAIINE YEPE3 BEPIINHY ), CEUCHHUS 11apa;
UCIOJIb30BaTh METOJIbl TOCTPOEHUSI CEUEHHUH: METOJ CIJIeIOB, METO]
BHYTPEHHETO MPOCKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JI0OKa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHUS,
MPUMEHSATh TeOMETpUYecKue (akThl IJIs PEUICHUS CTEPEOMETPUUECKUX
3a7a4, NPEAIOJIAralolIMXx HECKOJBKO IIAroB PEUICHHs, €CIIH YCIOBUS
MIPUMEHEHHS 3a/I1aHbl B SIBHOW M HESIBHOU (hopme;

pemarb 3aJa4yd HAa J10KA3aTeIbCTBO MATEMATHUYECKUX OTHOIIEHUU |
Hax0XJICHUE TEOMETPUUYECKUX BEIUYHH;

MPUMEHATh MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI MPU PEIIEHUN CTEPEOMETPUUECKUX 3ajay;

MPUMEHATh  TIOJIYYEHHbIE  3HAHMS  HA  IPAKTUKE:  CPABHUBATh,
AHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYallMH, IPUMEHATh U3Y4YECHHBIC
MOHATUSI, TEOPEMBI, CBOWCTBA B  MPOLECCE TOUCKA  PEIICHUA
MaTeMaTU4YECKU chOpMyIUPOBAHHON  TIPOOJIEMBI, MOJIETUPOBATh
pEAIbHBIE CUTyallMd Ha $S3bIKE T€OMETPHH, HCCIEIOBAaTh ITOCTPOCHHBIC
MOJIEJIM C UCIHOJIb30BAHHEM TI'E€OMETPUYECKAX IOHSITHM U TEOPEM,
anmapaTta anreOphl, pemarb NpakTHYEeCKHWEe 3aJauyd, CBS3aHHBIE C
HaXO0XJICHUEM F€OMETPUUYECKUX BEIIUYUH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUHU Kak
COCTaBHOU 4acT ()yHIaMEHTa Pa3BUTUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosm4yecTBO 4acoB JJIeKTPOHHbBIE
Ne HauMeHnoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMmbl Bcero Koutpoabusie | Hpakruseckue oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
1 Benenue B ctepeoMeTpHIO 23 1
5 B3anmHoe pacnonoxeHue npsiMbIX B 6
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSIMBIX U MJIOCKOCTEH B 2 |
MPOCTPAHCTBE
4 HepneHﬂmiynﬁpHocm MPSIMBIX U 25 1
IJIOCKOCTEN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUSA 16 1
MHororpanHuKU 7
BekTopsl B mpocTpaHCTBE 12
2 HOBTOE)GHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 5 0




11 KJIIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HaumMeHnoBaHuUe pa3iesoB U TeM (uudposbie)
Ne i/m Kourpoabusie | IlpakTnyeckue
NporpaMmal Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypesi
1 AHaJIMTHYECKAsI TEOMETPUS 15 1
) [ToBTOpenue, 0600mEeHNE U 15 1
CUCTeMaTH3aIus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tomany MoBEpXHOCTH U 00BEMBI 9 i
KPYTJIBIX TEJ
6 JBro>keHust 5
. [ToBTrOpenue, 06001IEHNE U 17 |
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




NOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonnvecTBo yacoB
) DJIeKTPOHHbIE
Ne v = o p
2 % undgposbie
n/ Tema ypoka 2 9 JlaTta u3yveHus P
= - o0pa3oBare/ibHbIC
1 e = E =
° o g & pecypebl
=~ - =3 I~ =)
v o (=] =% ©
< < ]
2 2 al E a
OcHoBHBIE MpaBuia H300paKEHHS HA PUCYHKE TUIOCKOCTH, | 01-05.09.25
napauieNbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToHaTHSs CTEpEOMETPUHN: TOUKA, MPsIMas, MJIOCKOCTb, 01-05.09.25
npocTpaHcTBO. OCHOBHBIE MpaBuia H300paKeHHS HA |
PUCYHKE IIJIOCKOCTH, NapaJlIeNIbHBIX IPSIMBIX (OTPE3KOB),
CepellMHbI OTpe3Ka
[lonaTus: nepecekaronyecs MIOCKOCTH, IEPECEKAOIIHNECS | 01-05.09.25
IpsiMasi ¥ TWIOCKOCTB; MOJIyIIPOCTPAHCTBO
[TonaTusi: nepeceKkarnmecs MmIOCKOCTH, MEPECEKAIOIINECS | 08-12.09.25
npsiMasi ¥ MIIOCKOCTh; OTYyIPOCTPAHCTBO
MHororpanHuK#, U300pakeHHE MPOCTEUIINX | 08-12.09.25
IPOCTPAHCTBEHHBIX (PUTYP, HECYILECTBYIOIINX OOBEKTOB
MHororpaHHUKH, 1300pa’KeHUE MPOCTEHIINX | 08-12.09.25
MIPOCTPAHCTBEHHBIX (DUTYP, HECYLIECTBYIOINX 00BEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 1 15-19.09.25
AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIECACTBUSA U3 HUX 1 15-19.09.25
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEJCTBUS U3 HUX. | 15-19.09.25
CrniocoOblI 3a1aHUs TPAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.




O603HaYeHUS NIPSAMBIX U TUIOCKOCTEH

10.

N3o6paxenue ceuennit nupaMu/ipl, Kyoa u mpuU3Mbl,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenue
IepecevyeHursl MOJIYYEHHBIX INIOCKOCTEN. PackpammBanue
HOCTPOEHHBIX CEYEHUH pa3HbIMU 1[BETAMU

22-26.09.25

11.

N300paxkeHne ceueHui mupaMu/ipl, Kyoa u mpu3Mbl,
KOTOpPHIE MTPOXOJIAT uepe3 ux péopa. MzobpaxkeHue
NepecevyeHurs MOJYYEHHBIX IIIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMHU

22-26.09.25

12.

N3o0paxenue cedeHnit mupaMu/ipl, Kyoa U PU3MBI,
KOTOPBIE TPOXOAT uepe3 ux péopa. Mzobpakenue
NepecevyeHurs MOJYYEHHBIX TIIOCKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHui Pa3sHbBIMH LBECTAMU

22-26.09.25

13.

N300paxkeHne ceyeHuit mupamMmuapl, Kyoa v Mpu3MBl,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3obpaxenue
nepeceyeHns MOTyYeHHBIX TI0CKocTel. PackpammBanue
MOCTPOCHHBIX CEYCHUI pa3HBIMH LBETAMU

29.09.-03.10.25

14.

MeTtona ciieioB sl TOCTPOEHUS CEYEHUI

29.09.-03.10.25

15.

Merton cienoB asist mocTpoeHus ceueHuid. CBoiicTBa
nepeceueHui MPSMBIX U MIIOCKOCTEN

29.09.-03.10.25

16.

Merton cienoB A nOoCTpoeHus ceueHuid. CBolicTBa
IIEpECEYEHNN NMPAMBIX U IUIOCKOCTEN

13.10. - 17.10.25

17.

[MocTpoenue ceuenuii B nupamue, Kyoe mo TpéM TouKam
Ha pé6pax. Co3maHue BHIHOCHBIX YepTeXKel U 3aruch
I1aroB MOCTPOEHHUS

13.10. - 17.10.25

18.

[TocTpoenue ceueHuit B mupamuje, Kyoe mno Tpém ToUKkam
Ha péOpax. Co3maHMe BEHIHOCHBIX YePTEXKeEH U 3aIUCh
1aroB MOCTPOCHUS

13.10. - 17.10.25




19.

[loctpoenue ceuenunii B nupamuje, Kyoe no TpéM ToUkam
Ha pébpax. Co3zaHne BHIHOCHBIX YEPTEKEH U 3aMHUCh
I1aroB MOCTPOEHUS

20.10 - 24.10.25

20.

[ocTpoenue ceyenuii B nupamuie, Kyoe o TpéM ToUKam
Ha pébpax. Co3/laHue BEIHOCHBIX YEPTEXKEN U 3aIIUCh
111aroB MOCTPOCHHUS

20.10 - 24.10.25

21.

[ToBrOpenue nmnanumerpuu: Teopema o
MPOTMOPIUOHANIBHBIX O0Tpe3kax. [logodue TpeyroasHUKOB

20.10 -24.10.25

22.

[ToBrOopenue nmnanumerpuu: Teopema Menenas. PacueTsl B
CEUCHMSIX Ha BBIHOCHBIX uepTexax. Mcropus pazBurtus
MJIAHUMETPUU U CTEPEOMETPUM

27.10.-31.10.25

23.

KonTtponbnas padota Nel mo Teme "AKcHOMBI
crepeomerpuu. Ceuenus"

27.10. -31.10.25

24.

B3aumHoe pacrnosioxxeHue npsMbIX B IPOCTPAHCTBE.
CkpenmBaromuecs npsamele. llpusHaky ckpenmBarommxcs
npsMbIx. [lapasienbHble IpsiMble B IPOCTPAHCTBE

27.10.-31.10.25

25.

Teopema 0 CyneCTBOBAHUU U €AUHCTBEHHOCTH MPAMOIL
MapajiyIeIbHON TaHHOW NMPAMOi, TPOXOISAIIEH YEpPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH Ha JAaHHOU ITpsMou. Jlemma o
NEPECEUEHNH MapalyIebHbIX MPSAMBIX IJIOCKOCTHIO

03.11.-7.11.25

26.

[TapamnensHOCTB TpEX NpAMBIX. Teopema o TpEX
HapaJljIeNIbHBIX IPSIMBIX. TeopemMa 0 CKpelBatoIMXCs
HPSIMBIX

03.11.-7.11.25

27.

[TapannensHoe mpoekTupoBanue. OCHOBHBIE CBOMCTBA
napajieIbHOTO MPOeKTUpOBaHUs. M300paskeHne pa3HbIX
¢uryp B mapayiensHONU MPOEKIUU

03.11.-7.11.25

28.

L[eHTpaJ'IBHaH IMpOoCKIUI. Vromc COHaAIIPaBJICHHBIMH
CTOpOHaMH. Vron MCIKAY PAMBIMU

10.11. - 14.11.25




29.

3ajauu Ha 10Ka3aTeJIbCTBO U MCCIIE0BAHNE, CBI3aHHBIE C
PAaCIIONIOKEHUEM MPSMBIX B IPOCTPAHCTBE

10.11. - 14.11.25

30.

[TonsATHS: MapaIeTbHOCTh NPSMOM U MIJIOCKOCTHU B
npocrpancTse. lIpusHak napajuieIbHOCTH MIPSMOU U
mIockocTu. CBOMCTBA MapauieIbHOCTH MPSIMOK U
IUIOCKOCTH

10.11. - 14.11.25

31.

FGOMeTpI/I‘IGCKI/Ie 3aJa41 Ha BBIYUCJICHHUC U
JA0Ka3aTCJIbCTBO, CBA3AHHBIC C NAPAJJICIIBHOCTBIO ITPSAMBIX
1 IJIOCKOCTEH B IMPOCTPAaHCTBC

24.11.-28.11.25

32.

[TocTpoenue ceueHus, TPOXOASIIETO YEPE3 JaHHYIO
MPAMYIO Ha YEPTEKE U MapAIJIETBLHOIO IPYTOM MPSIMOM.
Pacuér oTHOmIEHUI

24.11.-28.11.25

33.

[MapannensHas mpOeKIUs, MPUMEHEHHE JUISl IOCTPOCHUS
ceueHuii Kyba u nmapamienenunena. ConcTa
napaJiesienune1a ¥ Ipu3Mbl

24.11.-28.11.25

34.

[TapannensHble mockocTH. [Ipu3Haku napamienbHOCTH
JIBYX TIOCKOCTEN

01.12.-05.12.25

35.

TeopeMa o nmapayuIeIbHOCTH U €JUHCTBEHHOCTH
IJIOCKOCTH, IPOXOAIIEH Yepe3 TOUKy, He
IpUHAAJIEXKAIIYI0 JaHHON IJIOCKOCTHU U CJIEJICTBUS U3 HEé

01.12.-05.12.25

36.

CpoiicTBa napasuleIbHBIX INIOCKOCTEM: O MapajuIebHOCTU
IPSIMBIX [IEPECEUCHUS IPU NIEPECECUECHUHN JIBYX
IapajuIeNIbHBIX INIOCKOCTEW TPEThen

01.12.-05.12.25

37.

CBolicTBa mapayiiebHBIX TIJIOCKOCTEN: 00 OTpe3Kax
[IapajuIeIIbHBIX MIPSMBIX, 3aKJIFOUEHHBIX MEXKIY
napaiyICIbHBIMU ITIJIOCKOCTAMU; O IICPCCCUCHUU HpSIMOfI C
JIBYMSI TIApAJIJICIIbHBIMU TUIOCKOCTSIMU

08.12.-12.12.25

38.

[ToBropenue: Teopema [ludaropa Ha mIockocTH

08.12.-12.12.25




[ToBTOpEHME: TPUTOHOMETPHS PSIMOYTOJIBHOTO

08.12. -12.12.25

39.
TpPEeYroJbHUKA

40. CpoiicTBa Ky0a U IPSIMOYTOJIBHOTO TIapaJiieNenumeia 15.12.-19.12.25

AL Bbruncnenue 1MH OTPE3KOB B KyOe U MPsIMOYTOJIbHOM 15.12. - 19.12.25
napasiesenumnesie

4. [lepnenuKyIApHOCTH IPAMOM U NIIOCKOCTH. [Ipr3Hak 15.12.-19.12.25
HNEPHEHAUKYIIPHOCTH MPSAMOM U IIIOCKOCTH

43, [leprieH IUKYISIPHOCTD MPAMON U TTOCKOCTH. [Ipu3Hak 22.12.-26.12.25
NEPHEHAUKYIIIPHOCTH MPSAMOM U TNIOCKOCTH
Teopema 0 CyneCTBOBAHUHU U €AMHCTBEHHOCTH MPSMOW, 22.12.-26.12.25

44. MPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEePHEeHAUKYISIPHON K MIIOCKOCTH

45 [ImockocTH 1 nepneHIUKyISIPHbIE UM MPSIMBIE B 22.12.-26.12.25
MHOTOIpaHHUKAaX

46, [InockocTy U NMepHeHIUKYIISPHBIE UM IIPSAMBIEC B 09.01.26
MHOTOTpaHHUKaX

47 [Tepnienqukynsp u HakinonHad. [loctpoenne 12.01.-16.01.26
NEpHEeHAUKYJIIpa U3 TOUKH Ha MPSAMYIO

438, [lepnenaukysnsp u HaknoHHas. [loctpoenune 12.01.-16.01.26
NEepHeHAUKYIIApa U3 TOYKHU Ha MPAMYIO

49. Teopema o Tpéx mepneHaAuKyIsipax (mpsmasi 1 oopaTHast) 12.01.-16.01.26

50. Teopema o Tpéx nepneHaAuKyIspax (mpsmMas 1 oopaTHast) 19.01. -23.01.26

51. VYros Mexay CKpelrBaromUMUCs TPSIMbIMU 19.01.-23.01.26

50 [Touck nepneHAuKyJISIpHBIX MPSMBIX C TOMOIIBIO 19.01.-23.01.26

NEPpUCHAUKYIISIPHBIX IJIOCKOCTEH




53. OpToroHanbHOE MPOEKTUPOBAHNE 26.01.-30.01.26

54, [TocTpoenue ceuennii kyba, mpu3Mbl, PaBHIIbHOM 26.01.-30.01.26
NUPAMHUJIBI C TIOMOLIBI0 OPTOTOHATIBHON MPOCKIIUU

55, [TocTpoenue cedyenuit kyba, MpU3MBbI, vaaBI/IJILHofI 26.01.-30.01.26
HNUPAMHUJIBI C TOMOLIBIO OPTOTOHAIBHON IPOEKIIUU

56. CuMMeTpus B IPOCTPAHCTBE OTHOCUTENIBHO TIIOCKOCTH. 02.02.-06.02.26
[TnockocTr cuMMeTpUil B MHOTOIpaHHHUKAX

57 [Ipu3Hak neprneHauKyIApHOCTH NPSIMOU U INIOCKOCTH KaK 02.02.-06.02.26
CJIEJICTBUE CUMMETPUHU

52, [TpaBusIbHBIE MHOTOTPAHHUKH. Pacy€r paccTosiHuid OT 02.02. -06.02.26
TOYKH JI0 TUIOCKOCTH

50. CrniocoObl OIyCTUTD NEPIEHANKYIISPBL: CHMMETPHSI, CABUT 09.02. -13.02.26
TOYKH I10 MapajuIeIbHON NPAMON

60. Cnsur no }ienapanneanoﬁ IPSAMOU, U3BMEHEHUE 09.02. -13.02.26
paccTosiHUM

6L Kontponbnas padorta Ne2 mo teme "B3anmuoe 09.02.-13.02.26
pacnoioKeHHE NMPSMBIX U TUIOCKOCTEN B IPOCTpaHCTBE"
[loBTOpenue: yroa Mexay NpsMbIMU Ha TUIOCKOCTH, 16.02. -20.02.26

62. TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

63. [loBTOpenue: yroa Mexay CKpeIMBalOLMMUCS TPSIMbIMU 16.02. -20.02.26
B IIPOCTPAHCTBE

6. ['eomeTpuueckre METOAbI BBIUUCIEHUS YIIIa MEKIY 16.02. -20.02.26
NPSIMBIMH B MHOTOTPaHHUKAX

6s. JByrpanubiii yroj. CBOMCTBO JMHEWHBIX YIJIOB 02.03. - 06.03.26

JIByTPAaHHOTO yTja




[lepnenaukynspHble MIO0CKOCTH. CBOWCTBA B3aMMHO

02.03. -06.03.26

06. MEePHEHANKYISPHBIX MIIOCKOCTEHN
[Ipu3Hak neprneHIuKyIIPHOCTH IUIOCKOCTEN; TEOpEMa O 02.03.-06.03.26
67. MPSAMON NIepeceueHus IBYyX MIOCKOCTEN
HEePIEeHUKYIISPHBIX TPEThEH MI0CKOCTH
68, [TpstMmOyTONBHBIN TTapauIeNeuIea; Kyo; U3MepeHus, 09.03.-13.03.26
CBOIMCTBA NPSAMOYTOJIBHOTO Mapaieenuneaa
Teopema o quaroHanu nNpsSMOYIroJIbHOTO Mapaieenuneaa 09.03.-13.03.26
69- ¥ CJIC/ICTBUE U3 Heé
CrepeoMeTpudecKre U IPUKIaJHbIE 3a/1a4H, CBSI3aHHBIE CO 09.03.-13.03.26
70- B3aUMHBIM PACIIOJIOKEHUEM IPSIMBIX U JIOCKOCTH
[ToBTOpEHUE: CKpEUTMBAIOIIMECS MPSAMBbIE, TapajjieIbHbIe 16.03. —20.03.26
7 IJIOCKOCTH B CTAHAAPTHBIX MHOTOTPaHHUKAX
[Tapa napannenbHbIX MJIOCKOCTEH HAa CKPELIMBAIOIIUXCS 16.03.-20.03.26
72. IPSIMBIX, PACCTOSTHUE MEXAY CKPELIMBAIOIMMHUCS
HOPSIMBIMH B IPOCTBIX CUTYaIUAX
7. PaCCTOfIHI/Ie OT TOYKH JI0 TIJIOCKOCTH, PACCTOSHUE OT 16.03. -20.03.26
IpSIMOH 10 MJIIOCKOCTH
4. Brruncnenue paccTossHUN MeXay CKpEIIrBalOIMMUCS 23.03.-27.03.26
HOPSIMBIMH C TIOMOIIIBIO TIEPIEHAUKYJIISIPHOM MIIOCKOCTH
TpéxrpanHplid yroj, HEPABEHCTBA JUIsl TPEXTPAHHBIX YIJIOB. 23.03.-27.03.26
75. Teopema [ludaropa, TeopemMbl KOCUHYCOB U CUHYCOB JJIS
TPEXIPAHHOIO yIJIa
6. DneMeHThI c(hepUUECKO TeOMETPUN: Te0Ie3NUECKHE 23.03.-27.03.26
JUHUM Ha 3emiie
77. KonTtponbnas padota Ne3 o Teme "VYrisl 1 paccTosTHUS" 30.03. - 03.04.26
78 CucremaTtu3aius 3HaHuH "MHOTOrpaHHUK U €ro 30.03. - 03.04.26

3JIEMEHTHI"




30.03

.- 03.04.26

79. [Impamupa. Bunel nupamua. [lpaBuibHas nupamuga

20, [Ipusma. Ilpssmas n HakioHHas npu3Mbl. [IpaBriibHas 13.04. - 17.04.26
npusMa

21 [TpsiMoii mapasuienenunen, NpsiMOyTroJIbHbIN 13.04. —17.04.26
napasuiesnenumnes, Kyo

82. Brimykinble MHOrorpanHuku. Teopema Jitnepa 13.04. - 17.04.26

83. KontponeHas pabota Ne4 o teme "MHororpaHHuku" 20.04. —24.04.26

84. [lonsiTHEe BEKTOpa HA INIOCKOCTHU U B IPOCTPAHCTBE 20.04. - 24.04.26

35 CyMMa BEKTOPOB 20.04. —24.04.26

86. Pa3nocTh BekTOpOB 27.04.-01.05.26

87. [IpaBuno mapannenenunena 27.04.-01.05.26

88. YMHOXXEHHE BEKTOpa Ha YHCIIO 27.04.-01.05.26

20, Paznoxenue BeKTvopa 1o 6a3ucy Tpéx BEKTOPOB, HE 04.05. - 08.09.26
JeKAIMX B OTHOM TUIOCKOCTH

90. CkansgpHoe Mpou3Be/ICHUE 04.05. - 08.09.26

91. Berancnenue yria Mexay BEKTOPaMU B IPOCTPAHCTBE 04.05. - 08.09.26

92. [Ipocreiimme 3axaun ¢ BEKTOpaMu 11.05.—-15.05.26

93. [Ipocreiimme 3agaun ¢ BEKTOpaMu 11.05. - 15.05.26

94, HToroBast KOHTpoOJIbHAs paboTa 11.05.-15.05.26
O0o01IeHNe ¥ cUCTEMATU3ALMs 3HAHU I 18.05. -22.05.26

95.




96 O0001IeHrE ¥ CUCTEMAaTU3AIAI 3HAHUH

18.05. —22.05.26

97. O06o001IeHNE U cCTeMaTU3alHs 3HAHUT 1 18.05. -22.05.26

98. 0O0001IeHNE ¥ CUCTEMAaTU3AIM 3HAHU N 1 25.05.-26.05.26

99. O0o0mIeHue 1 cucTeMaTH3anus 3HaHUH 1 25.05.-26.05.26

100. | Pe3sepBHbIi ypok 1 27.05.-29.05.26

101. PesepBHbIit ypok 1 27.05.—-29.05.26

102. PesepBHbIii ypok 1 27.05.-29.05.26
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIIACC
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[ToBTOpenue Tembl "KoopanHaTsl BEKTOpa Ha MIOCKOCTHU U B
1. " 1 01-05.09.25
MPOCTPAHCTBE
2. [ToBropenue TeMsl "CkansipHOE TPOU3BEJACHUE BEKTOPOB" 1 01-05.09.25
3 [ToBTOpenue Tembl "Bounciienue yria Mexay BEKTOpaMu B | 01-05.09.25
npocTtpaHcTse"
IToBTOpenue Tembl "YpaBHeHHE NPAMON, IIPOXOISIICH Yepe3
4. pet P P P P 1 08-12.09.25
JIBE TOYKHU
5 YpaBHeHHE MIOCKOCTH, HOPMaJlb, ypaBHEHUE MIJIOCKOCTH B 1 08-12.09.25
OTpe3Kax
6 VYpaBHeHHE MIOCKOCTH, HOPMaJlb, ypaBHEHUE MJIOCKOCTHU B ! 08-12.09.25
' OTpe3Kax
7. BekropHoe npousseneHue 1 15-19.09.25
8. JInHeiiHbIe HEPAaBEHCTBA, JIMHEHHOE IPOIPaMMHUPOBAHUE 1 15-19.09.25
9. JIuHeliHbIe HEPABEHCTBA, JUHEHHOE MPOrpaMMHUPOBAHHUE 1 15-19.09.25
AHaNnmMTUYECKHE METO/IbI pacyéTa yria MexIay MpsSMbIMU B
10, P Y v P 1 22-26.09.25
MHOTOTPaHHUKaX
1 AHaTUTHYECKUE METO/IBI pacuéTa yriia MexIy MIOCKOCTSIMH B | 22-26.09.25
' MHOTOTpaHHUKaX




22-26.09.25

12. ®opMmyiia pacCTOSHUS OT TOUYKHU J0 IJIOCKOCTH B KOOpAMHATAaX
13. HaxosxneHue paccTOsHUM OT TOUKH JI0 TUIOCKOCTH B Ky0e 29.09.-03.10.25
14 HaxoxneHnue pacCTOSIHUIM OT TOYKH JI0 IIJIOCKOCTH B 29.09.-03.10.25
' MPaBUJIbHON MUpaMuIe
15 KonTponbHas pabora Nel no reme "AHanurudeckas 29.09.-03.10.25
' reomeTpus"
16. CeueHHst MHOTOTPaHHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 13.10. - 17.10.25
17. CeueHns MHOTOTPAHHUKOB: METOJI CJIEIOB 13.10. - 17.10.25
18 CeueHust MHOTOTPAaHHUKOB: CTaHJAPTHBIE IIJIOCKOCTH, 13.10.-17.10.25
' NepeceueHns MPsIMBIX U IJIOCKOCTEN
19. [TapaynenpHble MPSMbIC U TIJIOCKOCTH: MapaJlJIeIbHbIC CEUSHUS 20.10 —24.10.25
20. [lapannenbHble psMbIE U IIOCKOCTU: pac4€T OTHOLLEHUMN 20.10-24.10.25
21 [TapannenbHble PsSMbIE U TIOCKOCTU: YTIIbI MEXIY 20.10 — 24.10.25
' CKPEIIMBAIOIIUMHUCS MPSIMBIMH
[lepnienauKysipHBIE TPSIMbIE U TNIOCKOCTH: CTaHIAAPTHBIE Maphl
22. MEePIEHIUKYISIPHBIX TIJIOCKOCTEN U MPSIMBIX, CHAMMETPUHU 27.10.-31.10.25
MHOTOIPaHHUKOB
2 [lepnenauKyspHBIE NPSAMBIE U INIOCKOCTH: TEOPEMA O TPEX 27.10. -31.10.25
' HNepHeHAUKYJIIspax
24 [lepnienauKyIpHBIE TPSIMbIE U MNIOCKOCTH: BBIYUCICHUS UTUH 27.10. — 31.10.25
' B MHOTOIPaHHHKAX
[ToBTOpeHue: IO MHOTOYTOJIBHUKOB, (OPMYJIbI IS
25, pert T Y doprysi 2 03.11.—7.11.25
TIomIaied, CooOpakeHus Mo00us
%6 [loBTOpeHMe: TIOMAAN MHOTOYTOIBHUKOB, (DOPMYJIIBI TS 03.11. -7.11.25

MJI0IIAICH, COOOpaKEHUS TTOI00MS




[ToBTOpeHME: TIIONIAIM MHOTOYTOJILHUKOB, (DOPMYITBI JIISI

03.11.-7.11.25

27. .
TTOIAIeH, COOOpakeHU S TTO00H S

2| paspesain st cootpemir oo 1011, 141125

2. [Tnomaay ceyeHnit MHOTOTPaHHUKOB: TIJIOIIA/IN TOBEPXHOCTEH, 10.11. - 14.11.25
paspe3aHusi Ha 4acTH, COOOpa>KeHUsI MOA00U

30. KontponbHas padora Ne2 o reme "[loBTOpeHnue: 10.11. - 14.11.25
MHOTOTPaHHUKH, CEYCHUSI MHOTOTPAaHHUKOB"

31. O06BeM Tema. OO6BeM TPSIMOYTOJIBHOTO TIapajuieNenuiea 24.11.—-28.11.25

1. 3amaun 00 yaBoeHNH Ky0a, 0 KBaJpaType Kyoa; 0 TPUCEKIIHHI 24.11.-28.11.25
yria

1. CrepeoMeTprudecKre 3a/1a4u, CBI3aHHBIE C 00BEMOM 24.11.-28.11.25
NPSIMOYTOJILHOTO MapaJijiesienuIeia
[TpuknanHble 3a1a4u, CBsI3aHHBIEC C BEIYUCICHHEM 00bEMa

34 HIPsAMOYTOJIBHOIO ITapaJUIeIeNUIIeaa 01.12.-05.12.25

35. OO0BEM TpsIMOI TPU3MBI 01.12.-05.12.25

16. CrepeoMeTpruecKue 3a/lauu, CBI3aHHbIE C BHIYMCICHUEM 01.12. — 05.12.25
00BEMOB MPSAMON TPU3MBI

37. [TpuknagHbie 30291, CBI3aHHBIE C 00BEMOM TIPSAMOI TTPU3MBI 08.12.—-12.12.25

33, Berunciienue 00bEMOB TeI ¢ TOMOILBIO ONPEIEIEHHOTO 08.12. —12.12.25
uHTerpana. O0bEM HaKJIOHHOM MPU3MBI

39, Brruncnenue o0bEMOB TEN ¢ TOMOIIBIO ONPEACIEHHOTO 08.12. — 12.12.25
uHTterpana. O0bEM MUPaMU/IBI

40, iﬁrgn;;i;éMa nupamuapl. OTHOIIEHHE 0O0BEMOB IMMUPAMU]L C 1512, — 19.12.5

e ®opmyna 06béMa nupamuael. OTHOLIEHHE 00BEMOB ITUPAMUT C 15.12. — 19.12.25

0o0LIMM YIJIOM




CrepeoMeTprUUeCKUe 3a]Ia4H, CBI3aHHBIEC C 00bEMaMMU

15.12. - 19.12.25

42. .
HaAKJIOHHOH MPHU3MBI
CrepeoMeTpuuecKHe 3a/1a4H, CBA3aHHbIE C 00bEMAMU

43. HpAMITEL 22.12.-26.12.25

44 [Mpuknaanele 3agauun o teme "OO0BEMBI TeN", CBA3aHHBIE C 22.12.-26.12.25
00BEMOM HAKIIOHHOM MTPU3MBbI

45, Ipuknagusie 3agaun o teme "OOBEMBI TeN", CBI3aHHBIE C 22.12. —26.12.25
00BEMOM MUPAMU/TBI

46, ITpumeHeHne 00bEMOB. Beraucienne paccTosHus 10 09.01.26
IUIOCKOCTH

47. KonTtponbnas padota Ne3 mo teme "O0bEM MHOTOTpaHHHUKA" 12.01. - 16.01.26

438, [unuuapuyeckas MOBEPXHOCTh, 00pa3yoMe 12.01. - 16.01.26
LUJIMHPUYECKON TOBEPXHOCTH

49. Munmunap. Hpsamon kpyrosoi nunuaap. Ilnomans 12.01.-16.01.26
IIOBEPXHOCTH LIMIIMHPA

50. Konnyeckas HoBepXHOCTb, 00pa3yIoue KOHUYECKOH 19.01. — 23.01.26
nosepxHocTH. Konyc

51 Ceuenne KOHyca IJIOCKOCTHIO, TaPaJUIENIbHON TIIOCKOCTH 19.01. — 23.01.26
OCHOBAHHS

50 Yceuénnsiit KoHyC. M300paskeHne KOHYCOB U YCEYEHHBIX 19.01. —23.01.26
KOHYCOB

53, ITnomaas OOKOBOI MOBEPXHOCTH U MOJHOH OBEPXHOCTH 26.01. —30.01.26
KOHYCa

54, [Tnomans 60KOBOM MOBEPXHOCTHU M MOJHOM MOBEPXHOCTU 26.01. —30.01.26
KOHYyCa

55, CrepeomeTpuyecKue 3a1a4d Ha JJOKA3aTEIbLCTBO U 26.01. — 30.01.26

BBIYUCJIICHUEC, ITIOCTPOCHHUEM CEUCHUM OUJIMHIpPAa, KOHYyCa




CTGpGOMCTpI/ILIeCKI/Ie 3aJa4i Ha J0Ka3aTCJIbCTBO U

56. . 02.02. - 06.02.26
BBIYHMCIICHHE, TOCTPOCHUEM CEUCHHH IMIMH]IPA, KOHyCa
57. [IpuknagHele 3a1aun, CBA3aHHbBIE C LHJIMHIPOM 02.02. - 06.02.26
58. [TpuknagHele 3a/1a4u, CBSI3aHHBIE C WJIUHAPOM 02.02. - 06.02.26
59. Cdepa u map 09.02. —13.02.26
60 [lepeceuenue chepsl u mapa ¢ miaockoctoio. Kacanue mapa u 09.02. — 13.02.26
' cepsl IIOCKOCTRI0. By u n3o0pakenue mapa
61 [Tepeceuenue ceprl u mapa c mwiockoctrio. Kacanue mapa u 09.02. — 13.02.26
' chepnl mIockocThio. Bun n n3obpaxkenue mapa
62. VYpasuenue chepsol. [Inomans chepsl u e€ yacreit 16.02. —20.02.26
63. Cummetpus cepsl 1 mapa 16.02. —20.02.26
CrepeoMeTpruecKue 3a/1a4u Ha JJOKA3aTEeIbCTBO U
64. BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U MapoM, IIOCTPOCHHEM UX 16.02. -20.02.26
CEYCHHI MIOCKOCTHIO
CrepeoMeTpudecKre 3a/1a4d Ha OKA3aTeIbCTBO U
65. BBIUMCIIEHHE, CBSI3aHHBIE CO C(hepoii U IapoM, MOCTPOSCHUEM HX 02.03. - 06.03.26
CEYEHMI MIIOCKOCTHIO
66. [TpuknamHbie 3a1a4u, CBsI3aHHBIC CO cPepoil U mapom 02.03. - 06.03.26
67 [ToBTOpEeHME: OKPYKHOCTH HA MIOCKOCTH, BEIYUCIICHUS B 02.03. — 06.03.26
' OKPYXKHOCTH, CTaHJIapPTHBIC ITO00MS
68. Paznmyabie koMOMHAIIMM TEJT BPAIICHUSI 1 MHOTOTPAaHHUKOB 09.03. —13.03.26
69. 3amauu 1o TeMe "Tena ¥ MOBEPXHOCTH BpalieHUs " 09.03. - 13.03.26
70. 3amauu o Teme ""Tesa ¥ MOBEpXHOCTH BpalieHus " 09.03. - 13.03.26
71. KonTponbsnas padora Ned o reme "Tena u moBepxHocTu 16.03. -20.03.26




BparieHus"

72. O6wém unuHapa. Teopema 06 00BEME MPSIMOTO UIHHAPA 16.03. -20.03.26

7. Boruncnenue o0bEMOB TeI ¢ TOMOIIBIO ONPEEIEHHOTO 16.03. —20.03.26
unTerpaia. O6bpEM KoHyca

74. [Tnomamu GOKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA 23.03.-27.03.26

75, CrepeoMeTpuyecKue 3a/1auu, CBI3aHHBIE C BIUUCIECHUEM 23.03. —27.03.26
00BbEMOB LIMIIMH/IPa, KOHYCa

76, INpuxnannsle 3anauu 110 TeMe "OOBEMBI U MIIOIIAH 23.03. —27.03.26
noBepxHocTe Ten"
O0BéM mapa u mapoBoro cekropa. Teopema 006 00bEMe T1apa.

77 [Tnomane chepsr. ?TCpGOMeTpI/I‘-IeCKI/IC 3a/1a4uM, CBSI3aHHBIE C 30.03. - 03.04.26
BBIYHCIICHHEM 00BEMOB IIapa, MapoBOro CErMEHTa M IIapOBOTO
CeKTopa
[Tpuxknaaneie 3agauu o TeMe "OOBEMBI TeN", CBI3aHHBIE C

78. 00BEMOM M1apa u miIonaabo chepbl. COOTHOIMICHUS MEKTY 30.03. - 03.04.26
TUTOIIA/IIMH TIOBEPXHOCTEN U 00bEMaMU TTOJOOHBIX TEJ
[Tono6HbIe Tena B mpocTpancTBe. 3MeHeHne 00béMa rpu

79. nonobun. CTepeoMeTpuyYeCKUe 3a/1a49M, CBI3aHHBIC C 30.03. - 03.04.26
BBIYHMCIICHHEM 00BEMOB Tell U IUIONIA/IeH TOBEpXHOCTEN

20. KOH"Tpom,Haﬂ pabota Ne5 no Teme "Ilnomanm noBepxHOCTU U 13.04. — 17.04.26
00BEMBI KpYyTIIbIX TEN"

81 JBrxenus npoctpancTsa. OrodpaxeHus. [IBHKEHHU U 13.04. — 17.04.26
paBeHcTBO puryp. OO1e cBOMCTBA ABUKECHHI

2. Buael aABMKEeHUN: apaulesibHbIA IEPEHOC, LIEHTpalibHAs ) 13.04. — 17.04.26
CUMMETpHUS, 3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOM

83. [IpeobpazoBanus mogobus. [psmas u chepa Diinepa 20.04. — 24.04.26




20.04. —24.04.26

84. ['eomerpuueckue 3a1a4n Ha IPUMEHEHHE IBUKECHUS
Oo6o0maromiee noropenue 11 MOHATHI U METOIOB Kypca

85. reomeTpuu 10—11 kinaccoB, cucremaTu3anus 3HaHUI: 20.04. —24.04.26
"[TapanneabHOCTh OPSAMBIX U TIJIOCKOCTEHN B IPOCTpaHCTBE"
O6o6maromee moTopeHue 11 MOHATHI 1 METOIOB Kypca

86. reomeTpuu 10—11 kimaccoB, cucremaTu3anus 3HaHUI: 27.04.—01.05.26
"TTapanmienbHOCTh NPSAMBIX U TUIOCKOCTEN B MPOCTpaHCTBE"
Oo6oOmaromiee noropeHue 11 MOHATHI 1 METOIOB Kypca

87. reomeTpuu 10—11 knaccoB, cucremaTu3anus 3HaHUI: 27.04. - 01.05.26
"BekTopsbl B mpocTpaHcTBe"

88. Hrorosast KoHTpOIBHAS paboTa 27.04.-01.05.26
O6o6maroriee moTopeHue 11 MOHATHI 1 METOIOB Kypca

89. reometpuu 10-11 kiaccos, cuctematusanus 3Hanuii: "Oobem 04.05. — 08.09.26
MHOTOTpaHHUKa"
O6o6maromiee moTopeHue 11 MOHATHI 1 METOIOB Kypca

90. reometpuu 10—11 kmaccos, cuctematuzanus 3HaHUH: "OOBEM 04.05. - 08.09.26
MHOTOTpaHHUKaA"
Ob6o6maroniee nopropenue 11 moHATUI U METOIOB Kypca

91. reometrpun 10—11 kiaccoB, cucremaru3aius 3HaHUMN: 04.05. - 08.09.26
"ITnomany moBEpXHOCTH U 0OBEMBI KPYTJIbIX TET"
O6o6m1aromiee moropenue 11 moHATHI U METOIOB Kypca

92. reoMerpun 10-11 xnaccos, cuctemaTu3anys 3HaHUN: 11.05.-15.05.26
"Tlnouaau MOBEpXHOCTH U 00BEMBI KPYTIIBIX Tl
HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B

93. Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX M KOMIBIOTEPHBIX 11.05. —15.05.26

TEXHOJOTHH




Hcropus pa3BuTHsS CTEPEOMETPHUM KaK HAYKH U €€ poJib B

94. Pa3BUTHH COBPEMEHHBIX HH)KCHEPHBIX M KOMITBIOTEPHBIX 1 11.05. -15.05.26
TEXHOJIOTU I
95. PesepBHbIil ypok 1 18.05. —22.05.26
96. Pe3epBHbIil ypok 1 18.05. -22.05.26
97. PesepBHbIit ypok 1 18.05. —22.05.26
98. PesepaHbiil ypok 1 25.05. - 26.05.26
99. Peseprbiit ypox 1 25.05. - 26.05.26
100. Pe3epBHbIil ypok 1 27.05.—-29.05.26
101 PesepBHbIit ypox 1 27.05.—-29.05.26
102. PesepBHbIii ypok 1 27.05. -29.05.26
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMmble MpeMeTHBIE Pe3yJILTATHI 0CBOEHH S OCHOBHOM
NPOBEPsAEMOro .
o0pa3oBaTeIbHON MPOrpaMMBbl Cpe/IHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSMHU: TOUKA, MPsIMasi, IIIOCKOCTh
79 [IpuMeHsATh aKCHUOMBI CTEPEOMETPUU U CIEACTBHUS M3 HUX MPU PEUICHUH
' TeOMETPUYECKUX 3a7a4
73 OnepupoBarh MOHATHSIMH: TAPALICIFHOCTD M NEPIEHIUKYISIPHOCTD
' MPSIMBIX U TUTIOCKOCTEH
74 KnaccudunupoBath B3aMMHOE pacHONOKEHHE MPSAMBIX MU TIJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHSTHUSIMH: JBYTPaHHBIA YTrojl, TpaHU ABYTPAHHOIO YIJa,
7.5 pebpo NIBYrpaHHOTO yria, JIMHEWHBINH yroi ABYTpaHHOTO yTja, IpaaycHas
Mepa JBYTpaHHOTO yriia
76 OnepupoBaTh TOHATHSAMHU: MHOTOTPAaHHUK, BBIMYKIJIBIA U HEBBITYKJIbIHA
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (MTUpaMHIa, IMPH3Ma,
' MPSIMOYTOJIBHBIN MapajijIesIeTune], Kyo)
KnaccupuuupoBath ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHS IS
7.8 kiaccuukanuu (BBITYKIIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIE
MHOTOTPaHHUKH, MPSMbIE U HaKJIOHHBIE TPU3MBbI, TapajieeTIeabl)
7.9 OnepupoBaTh NOHATUSAMM: CEKYIIasA INIOCKOCTh, CEUEHNE MHOTOITPAHHUKOB
710 OOBSICHATH TPUHITUIBI TOCTPOCHUSI CEUCHUI MHOTOTPAaHHUKOB, HCIIOIB3YSI
' METOJI CTIeIOB
CrpouTh ceueHHUs MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemrate 3a7aum Ha HAXOXKACHHWE T€OMETPUUYECKUX BEIMYUH MO 00pas3mam
WU alrOpUTMaM, NPUMEHSS W3BECTHBIC AHATUTHYECKUE METOABl TPH
7.12 pEelIeHHH CTaHAAPTHBIX MAaTeMAaTHYeCKUX 3a7ad Ha BBIYHCICHUE
PacCTOSIHMM MEXIy ABYyMsS TOYKAMH, OT TOYKU JI0 MPSMOM, OT TOUKHUIO
MJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MPSAMBIMH
Pemrate 3a7aun Ha HAXOXKACHHWE T€OMETPUUYECKUX BEIMYUH MO 0o0Opasmam
WIH airopuTMaMm, MPHUMEHsSI HM3BECTHBIC AHAJUTHYECKHE METONBI IPH
7.13 pelIeHnH CTaHJAPTHHIX MaTEMaTUYeCKHUX 3a7ad Ha BBIYHUCICHUE YTJIOB

MEXKJY CKPELIMBAIOIUMUCA MPAMBIMH, MEXAY IPAMONH M IJIOCKOCTHIO,
MEXK]ly TUIOCKOCTSIMHU, IBYTPAaHHBIX yIIIOB




Boraucisats 00bEMBI U TIJIOMIAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma,

7.14 nvpamuja) ¢ IpuUMeHEeHUueM (QOpMyJl, BBIUUCISATH COOTHOLIEHHUS MEXAY
IJIOIIASIMU [TOBEPXHOCTEH, 00BbEMaMU MOI0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHSAMHU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U
’ MJIOCKOCTh CHMMETPHUHU, HEHTP, OCh U IMIIOCKOCTh CUMMETPHUH (PUTYPbI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATh HHPOPMALHMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (urypax, mpeacTaBICHHYIO Ha
yepTexax U pUCyHKax
[lpuMeHnsATs reomerpuueckue (GaxkThl Ui PEIICHHS CTEPEOMETPUUYECKUX
7.17 3aja4, MpeINoJarallMX HECKOJbKO IIAroB pELICHUs, €CIH YCIOBHUS
MIPUMEHEHUS 3a/1aHbl B IBHOU Qopme
718 [IpuMenaTr mpocTElIMEe NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PELIEHUH CTEPEOMETPUUECKUX 33124
19 [IpuBoauTe IpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
7 KU3HH, pacrio3HaBaTh MPOSBICHHE 3aKOHOB FT€OMETPUHU B UCKYCCTBE
[IpuMeHATh MoJyuyeHHBbIE 3HAHMS Ha MPAKTHKE: aHAIU3UPOBATH PEATIbHbBIC
CUTYallUM U NPUMEHSTh U3YUCHHBIE NTOHATHUS B IIPOLECCE NTOMCKA PEIICHHUS
MaTeMaTH4ecKu c(HOpMyIMpOBaHHON MPOOIEMBI, MOJIEIMPOBAThH PeajIbHbBIC
7.20 CUTyallul Ha S3bIKE TI'€OMETPUH, MCCIENOBATh MOCTPOECHHBIE MOJEIH C
UCIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUH U TeopeM, anmnapara ajareopsl,
pemiatb ~ IpaKkTUYECKHE  3a/Jayd,  CBSI3aHHbIE C  HAaXOXKJICHUEM
TreOMETPUUYECKUX BETUYMH
11 KIIACC
Kon .
ITpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHuA
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMM: IWIMHIAPUYECKass MOBEPXHOCTh, 0Opasyrolye
6.1 UUITUHAPUYECKON TOBEPXHOCTH, UMJIUHIpP, KOHHMYECKas MOBEPXHOCTD,
oOpa3yroire KOHUYECKOH TOBEPXHOCTH, KOHYC, cpepruuecKasi IOBEPXHOCTh
6.2 Pacnio3naBatp Tena BparieHus (HHJIMHAP, KOHYC, cdepa u 1map)
6.3 OOBSICHATH CITOCOOBI MTOJTyUEHUS TEJ BpaIleHUS
6.4 KnaccuduuupoBaTb B3auMHOE PacIionoKeHune chepsl U MIOCKOCTH
OnepupoBath MOHATUSAMHU: IIAPOBOU CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
6.5 CErMEHTAa, IIApOBOM CIJIOM, OCHOBAaHME WIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbrumcnate  00bEMBI M IUIOIIAAM [TOBEPXHOCTEM Ten  BpalleHus,
' TFE€OMETPUYECKHUX TeJl C MPUMEHEHUEM (HOpMYT
6.7 OnepupoBaTh MNOHATHUSAMU: MHOTOIPAaHHUK, BIHCAaHHBIA B cdepy Hu




ONHCaHHBIA OKOJIO c(epbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEIO
BpalICHUS

6.8

BbuncnsaTh COOTHOLIEHUST MKy TUIOMIAIMU MOBEPXHOCTEN U 00bEMaMu
HOJI00HBIX Tell

6.9

N306paxaTth uzyyaemble (UTYphl OT PYKHM M C IPUMEHEHUEM IPOCTHIX
YEPTEKHBIX MHCTPYMEHTOB

6.10

BbIosiHATE  (BBIHOCHBIE) TIJIOCKHE YEPTEXH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BHI CBEpXy, COOKY, CHM3Y; CTPOUTH CEUYECHHUS Te
BpAILCHUS

6.11

W3pnekatb, WHTEPHIPETHPOBATH W MPeoOpa3oBbIBaTH HHGOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpencTaBIeHHYIO Ha
yepTexax U pUCyHKax

6.12

[IpumensTey reomeTpuueckue (aKThl AN PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJarallMX HECKOJbKO IIaroB pELICHUs, €CIU YCIOBHS
MpUMEHEHUs 3a7]aHbl B IBHOU (popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIMONHATE EHCTBUS CIIOKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa HAa YHCIO, OOBSCHATH, KaKMMH CBOWCTBAMU OHH
o0JagaroT

6.15

[IpumensaTH NpaBUiIo Mapaienenuneaa npu clI0XeHUU BEKTOPOB

6.16

OnepupoBaTb NOHATHUSAMHU: JEKAapTOBbl KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJl
MEXKJy BEKTOPAMU, CKaJSIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMILIaHAPHBIE BEKTOPbI

6.17

Haxoguth cymMMy BEKTOpOB M MPOU3BEACHHME BEKTOpa Ha YHCIO, Yroj
MEXKJIy BEKTOpaMH, CKAJIIPHOE MPOU3BEICHUE, PACKIAIbIBATH BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTDb YPABHCHUCM B ,HeKapTOBOﬁ CUCTEMC KOOpAMUHAT

6.19

PemraTe HpOCTCﬁH.IPIG reOMCTPUYCCKUC 3aJa4 Ha ITPUMCHCHHEC BCKTOPHO-
KOOPAUHATHOI'O METOAAa

6.20

Pemrate 3aa4u Ha A0Ka3aTCJIbCTBO MAaTEMATHUYCCKHUX OTHOIICHUN U
HaXO0XJICHHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WA aJiIroOpuTMam,
TIpUMCHSIA HN3BCCTHBIC MCTOObI npu peUIICHUN CTaHAAaPTHBIX
MaTEMAaTUYCCKHUX 3aJa4

6.21

[IpumensaTs mpocTeiie MNporpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAalITUOHHBIC CUCTCMBI ITPU PCHICHUU CTCPCOMCTPHUICCKHUX 3a1a4

6.22

[IpuBoauTh IIpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
YKU3HH, PaCIIO3HABaTh MPOSBICHUE 3aKOHOB FTEOMETPUHU B UCKYCCTBE

6.23

[IpuMeHATh MOMyYEeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pPeabHBIC
CUTYAIlMH U IPUMEHSATh U3YUYEHHBIC TOHATHUS B MPOLIECCE TOMCKA PELICHUS
MaTeMaTu4ecku cHopMyIHpPOBaHHON MPOOJIEMbI, MOJIETUPOBATH PEATbHBIC




CUTYyallMd Ha $3bIKE TE€OMETPUM, HMCCIEIOBATh IMOCTPOCHHBIE MOJIEIU C
HCTIOJIb30BAHMEM T€OMETPUUYECKUX MOHSATUN U TEOpEM, armapaTa ajareopsl,
pelmarb  MPaKTHUYECKUE  3aJayd,  CBA3AHHBIE C  HAXO0XICHUEM

TCOMETPUYICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblIii 3JIEMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TOHSTHS CcTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATHYECKOM ITOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX

7.2

B3anMHoOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapAJLICIIbHbIC
U cKpemmBaronmecs npsmble. IlapamienpHOCTh HpsAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE: MapajlieibHble MPsMbIE B IPOCTPAHCTBE, IAPAIUICIBHOCTh TPEX
NpsMBIX, NapALIEIBHOCTh IMPSAMOW M INIOCKOCTH. YIUIBIC COHAIPABICHHBIMU
CTOPOHAMH, YrOJl MEXAy IpPSMBIMH B IpOocTpaHCTBE. [lapayljesbBHOCTD IIOCKOCTEM:
Iapajule/IbHble IUIOCKOCTHM, CBOMCTBA IApaJUICNIbHBIX IUIOCKOCTEH. IIpocreiiime
NPOCTPAHCTBEHHbIE (QUTYyphl Ha TIJIOCKOCTH: TETpadap, KyO, mapaienenunesn,
MOCTPOCHUE CEUCHU N

7.3

[lepnieHAUKYIAPHOCTE MPAMOM M IUIOCKOCTH: TNEPIEHIUKYJSPHBIE MpSAMBIE B
IIPOCTPAHCTBE, NIPSMBIE MapaJlIeIbHbIE U MEPIEHAUKYISAPHBIE K IJIOCKOCTH, IIPU3HAK
MIEPIEHIUKYJISIPHOCTH NMPAMOW M IUIOCKOCTH, TEOPEMa O MPSIMOM MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY IPSAMON U NIOCKOCTBIO, ABYTPAHHBIA
yTOJ1, IMHEHHBIN yrojl AByTpaHHOro yria. llepnenaukymnsap U HaKJIOHHBIE: pACCTOSHUE
OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI 10 MIIOCKOCTH, IPOEKLUs (PUTYpPhI HA
IJIOCKOCTh. [IepreHInKyIIpHOCTD IIIOCKOCTEN: NPU3HAK MEPIEHIUKYIAPHOCTH JIBY X
wiockocTer. TeopeMa o TpEX nepneHuKyIspax

7.4

[loHsiTME MHOTOrpaHHUMKAa, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHMKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOI'DAaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TPaHd W OCHOBaHHUS NPU3MBI, NpsiMas U HAKJIOHHas NpPU3MBbI, OOKOBas U
IIOJIHAsl TIOBEPXHOCTH Npu3Msl. [lapamnenenumen, NpsMOyroJbHbIA Mapajuieenunes u
ero cpoiictBa. [lupamuga: n-yroipbHas nupamyia, TpaHd U OCHOBAHME MHPAMMJIBI,
OOKOBasi M MOJIHAsI MOBEPXHOCTh NMUpaMUbl, MpaBUIbHAS W yCEUEHHas MUpPaMHJA.
OneMeHTel TNpuU3Mbl W NHUpaMuibl. [IpaBUIIBHBIE MHOTOTpaHHUKM: IOHATHE
IIPaBWJIBHOIO MHOTOTPAaHHMKA, IIpaBWbHAs MpU3Ma U [paBUiIbHAs NUPAMMAA,
IpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U MPaBUIIbHBIN TeTpasrap, KyO. [Ipencrasinenue o
[IPaBWIBHBIX MHOTOIPDAaHHHKAaX: OKTaj’ap, IOAeKa’aAp M ukocadapyrue CedeHus
IIPU3MBI U TUPAMHUIBI

7.5

CuMMeTpus B IPOCTPAaHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOUKH, IIPSAMOM, TJIIOCKOCTH.
DjeMeHThl  CUMMETPUM B INHpaMUJax, MNapauielenunenax, IpaBHIIbHbBIX
MHOTOTpaHHUKaX

7.6

Bbrunicnienue 31€MEHTOB MHOTOTpPaHHUKOB: péOpa, auaroHanu, yriel. Ilnomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM IPU3MBI, IIJIOLIA/1b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM mpu3Mbl. [Lmo1maas 60KOBOM MOBEPXHOCTH U




MOBEPXHOCTH TPABHJILHOW MUPAMHJBL, TEOpEeMa O IUIOMAAM YCEYEHHON MUPaMHUIBL
[Tonsitue 06 06bEMe. O0BEM MUPaMUIbL, TPUIMBI

7.7

HO,[[O6HBIC TCJIa B IIPOCTPAHCTBC. CooTHolIeHUS MCKAY IIomaasaMu HOBerHOCTeﬁ,
00BEMaMu HO,Z[O6HBIX TCII

11 KJIJACC
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[umHapuyeckas TOBEPXHOCTh, 00pa3yOIKe MWIMHIPUICCKONW MTOBEPXHOCTH, OCh
HHHHH[{pH‘IGCKOﬁ IMMOBCPXHOCTH. I_[I/IJ'II/IHI[pI OCHOBAHUA H 6OKOB3,5[ IMOBCPXHOCTD,
oOpa3yrommas 1 0Ch, TUIONIA b OOKOBOM M TTOJIHOW MMOBEPXHOCTH

6.2

Konunyeckas moBepXHOCTh, 00pa3yrome KOHUIECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKON MOoBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas U OCh,
IJI0IIAAs OOKOBOW W IOJHON IMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyloume Hu
BBICOTA, OCHOBAHUS 1 OOKOBAasi IOBEPXHOCTh

6.3

Codepa u map: UeHTp, paauyc, AMaMeTp, MIIOMAb MOBEPXHOCTH cdepbl. BzaumHoe
pacronoxenne cdepbl U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, MIIomab

chepbl

6.4

N300pakeHue Te BpallleHUs Ha IUIOCKOCTH. Pa3BEépTKa MIIMHpa U KOHYCa

6.5

KomOunHaruu Ten BpaleHus: © MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAaHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO BpallleHUs

6.6

[Tonsitue 00 o006wBEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJILHOTO MapajulesIenuIea u ciaeacTBus u3 He€. O0BEM UITMHIPA, KOHYCA.
O0BéM mapa u rmIomaab chepol

6.7

[Tono6ubie Tena B npoctpancTBe. COOTHOMICHHS MEX/Ty IIJIOMIAIIMH IOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TE

6.8

Ceuenus nunuHApa (MapajuieTbHO W TEPHEHAUKYISIPHO OCH), CEUYEHHsS] KOHyca
(mapaniensHOe OCHOBAaHHUIO U MIPOXO/IIIEe Yepe3 BEPIINHY ), CEUYSHUs Iapa

6.9

BexkTop Ha mimockoctH M B mpocTpaHcTBe. ClOKE€HHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uClO. Pa3znmokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napannenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ACUCTBUN C BEKTOpaMU

6.10

[IpsimoyronbHasi cucTteMa KOOpIMHAT B mpocTpaHcTBe. KoopaWHAThl BeEKTOpA.
[Ipocreiiime 3amauv B KOOpJAMHATax. YTold MexAy BekTopamu. CkaiasipHOe
IMPONU3BCIACHHUEC BCKTOPOB. Brrancnenune YIJIOB MCXKIAY MNPAMBIMUA W IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBINM METOJ IIPU PEIIEHUU T€OMETPUUECKUX 3a1a4




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM
MMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOGOBaAHNS K MPEAMETHBIM Pe3yJIbTAaTaM OCBOCHUA
NpoBepPsieMOro | OCHOBHOI 00pa3oBaTe/IbHOWH MPOrpaMMbI CPeIHEro 001ero
TpeOOBaAHUS oOpa3oBaHus

BnageHne MeromaMM J0Ka3aTENbCTB, AITOPUTMaMU pELICHHS 3a1ad;
yMeHne (opMyIMpoBaTh M ONEPHUPOBATH MOHITHUAMHU: OIPENEICHNUE,
aKkcuoMma, TeOpeMa, CJIEJICTBHE, CBOMCTBO, IIPU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (OPMYIMPOBKHU; MPUMEHSTh UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE W MPOTHUBOIIOJIOKHOE YTBEP)KIACHUE, NPUBOJUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJX MaTEeMaTUYECKOM HMHIYKLHH;
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYXKICHUS IIPU PEILICHUH 3a/1a4, OLIEHUBATh
1 JIOTUYECKYH0  IPaBUIBHOCTb  PACCYKJIEHHUM; YMEHUE OIEPUPOBATH
MTOHATHUSIMU: MHOXECTBO, ITOJMHOKECTBO, ONEpallMi HAJ MHOXECTBAMMU;
YMEHHME HCIIOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM  ammapar  Juist
ONMCAaHMS PEAIBHBIX MPOLECCOB U SBICHUU U IPU PEIICHUM 3a4a4, B TOM
quciie U3 IPYTUX yUeOHBIX MPEIMETOB; YMEHHE ONepUPOBATh MOHATHIMMU:
rpad, CBsI3HBIN rpad, AepeBo, LUKI, Tpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U OIKCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMU; MCIOIB30BATh Tpadbl MpH

pelIeHuu 3a1a4

YMeHre OonepupoBaTh IMOHATHUSMHU: HATypaJIbHOE YHCIO, IIEJI0€ YHUCIIO,
CTETICHB C IIeJIBIM IT0Ka3aTesieM, KOPEHb HATypaJIbHOW CTENICHH, CTETICHb C
palMoOHANBHBIM TIOKa3aTelleM, CTEIIEHb C JICHCTBUTEIBHBIM TOKa3aTeleM,
JorapupM YHUCIIA, CHHYC, KOCMHYC M TAHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTAaTOK MO MOJIYJI0, PAalMOHAIBLHOE YHCJIO, MPPALMOHAIBLHOE YHCIIO,
MHO>CCTBAa HATypaJbHBIX, MNCJIbIX, palluOHAJIIbBHBIX, HeﬁCTBHTCHBHBIX
YHCeN; YMEHHUE UCTIOJb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIITNH 00T
JeNUTEeNb W HaWMEHbIIee oOliee KpaTHoe, airoput™m EBkimma mpu
pEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3HIIMOHHBIMU CHCTEMaMHU
CUMCJICHHUST, yMCHHE BBITIOJIHSTH BEIYUCIICHUE 3HAUCHUI U TPe0Opa30BaHUS
BBIPQKCHHUI CO CTEMEHsSMH W JiorapudmMamu, mpeoOdpa3oBaHusi APOOHO-
paluOHAJIBHBIX Bpra)KeHHﬁ; YMCHHC OnepupoBaThb IIOHATUSAMU:
MOCTIEIOBATEIILHOCT, apu(MeTHdecKasl TpOTrpeccus, TeoMeTpudecKas

nporpeccus, O€CKOHEYHO YObIBalOIIas TeOMETpUYECKas IPOrPECcCHs;




YMEHHE 3a/aBaTh IOCIEAOBATEIbHOCTH, B TOM YHCIE C IOMOILIBIO
PEKYppPEHTHBIX (OpPMYJI; YMEHHUE ONEpUPOBATh MOHATUIMH: KOMIIJIEKCHOE
YHCIIO, COMNPSKEHHBIE KOMILUIEKCHBIE 4YHCIIA, MOJAYJIb M apryMeHT
KOMILJIEKCHOTO  4ucia, (GopMa  3aliCHd  KOMIUIEKCHBIX  YHCEN
(reomeTpuueckas, TpPUTOHOMETpUYecKas M anredpanyeckas); yYMETb
MIPOU3BOJIUTE apU(PMETHUECKHUE JCHCTBUS C KOMIUIEKCHBIMHM YHUCIIAMU;
IPUBOJIUTH IPUMEPHI HCIOIb30BaHUS KOMIIJIEKCHBIX YHCEN; ONEPUPOBAThH
NOHATUAMU:  MaTpuma 2x2  u  3x3, omnpeaenuTelb  MaTpHULBbL,

FCOMeTpI/I‘-IeCKI/If/'I CMBICJI OITPCACIUTCIIA

YMeHue onepupoBaTh MOHATHSAMU: palMOHAJIbHbBIE, UPPALMOHAIbHBIC,
MOKa3aTeNbHbIe, CTENEHHBIE, JIOTapU(PMHUUECKUEe, TPUTOHOMETPUUYECKHE
ypaBHEHUSI M HEPABEHCTBA, HX CHUCTEMbl; YMEHHE ONEPUPOBATH
MOHATUSAMU: TOXIECTBO, TOXJAECTBEHHOE MpeoOpa3oBaHUE, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YPABHEHUI U HEPABEHCTB, PaBHOCHJIBHOCTh
YpaBHEHHI, HEPAaBEHCTB MW CHCTEM; YyMEHHE pellaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBl C TOMOIIBIO pPa3JIMYHBIX NPUEMOB; peLIATh
YpaBHEHHUs, HEpPABEHCTBA M CHUCTEMbl C [apaMeTpPOM; MPUMEHSATh
YpaBHEHHUsI, HEPABEHCTBA, MX CHUCTEMBbI Il PELICHUS MaTeMaTUYECKUX

3ala4 U 3aa4 U3 pas3IndHbIX obnacreit HAayKUu U peaJILHOI‘;I KHU3HU

YMeHue onepupoBaTh TOHIATHAMH: QYHKINS, YETHOCTH (DyHKIHUH,
MEePUOJUYHOCTh (PYHKIUMU, OTPAaHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTh
GyHKIIUH, SKCTpeMyM (PYHKIHMHM, HauOOJIbIlIee ¥ HAMMCHBIIIEEe 3HAUYCHUS
(GyHKIIMM Ha TPOMEXYTKE, HeMpepbiBHAs (DYHKIHS, aCHMIITOTHI rpaduka
GyHKIHMH, TIepBasi U BTOpas MPOU3BOJHAS (QYHKIIMH, TEOMETPHUCCKUN U
Gu3NYeCKUl CMBICI TPOW3BOAHOM, TepBOOOpa3Has, OINpeAeIEHHBIN
WHTETpaJl; YMEHHWE HAaXOIUTh ACUMNTOTHI Tpaduka (YyHKIUH; yMECHHE
BBIYHUCIISTH  MPOW3BOAHBIE CYMMBI, MNpPOU3BEICHHS, YacTHOTO |
KOMMO3UIMKN (YHKIIMIH, HAXOJUTh YpaBHCHHE KacaTeIbHOH K rpaduky
GYyHKIMHM;, yMEHUE HAaXOIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIU;
YMEHHE HCMOJb30BaTh MPOU3BOAHYIO JUISi HUCCIENOBaHUS (YHKIUH,
HaxXOJIUTh HaWOONBIIMNE W HAWNMEHBINIME 3HAYCHUS (YHKIHHA; CTPOUTH
rpadMKd MHOTOWJICHOB C HCIOJB30BAaHHWEM ammapara MaTeMaTHYeCKOTro
aHalM3a; MPUMEHSATh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWUITYYILIETO
pelleHrss B MPUKIAIHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKUX H
bu3nuecKkux 3amavax; HaXxOJUTh TUIOMIATU U 00BEMBI QUTYP C TIOMOIIBIO

HHTCTpaJla; NPpUBOAUTH MNMPHUMCPBI MATCMATHYCCKOI0 MOICIUPOBAHUA C




OMOIIBI0 Au(PepeHITHaIBHBIX YPaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: rpaduk GyHKINH, 0OpaTHAs QYHKIUS,
KOMIo3unus (yHKUMM, JMHEeWHass (QyHKIUS, KBajpaTU4Hass (QyHKIuS,
panmoHanbHas (QYHKIWSA, CTENeHHass (QYHKIHS, TPUTOHOMETPUYECKUE
byHKIMH, OOpaTHBIE TPUTOHOMETpUUYECKHE (YHKIUHU, MOKa3aTellbHAS U
norapupmudeckass (QyHKUHUH; YMEHUE CTPOUTh TpapUKU H3YYCHHBIX
GyHKIME,  BBIIOMHATH  MpeoOpa3zoBaHus  rpadukoB  (QYHKIUH,
MCIIONI30BaTh TpaUKU ISl U3yUEHUs MPOLECCOB M 3aBUCUMOCTEH, MPH
pelIeHNH 3a1ad W3 JIPYTUX y4eOHBIX MPEIMETOB M 33Ja4 M3 peajbHOM
JKU3HU; BbIpakaTh (OpMyJaMH 3aBUCUMOCTH MEXIYy BeIMYUHAMU;
UCIIOJIb30BaTh CBOWCTBA U rpaduku GyHKUMN JUIs pelleHus ypaBHEHUH,
HEPaBEHCTB M 3aJjad C IapaMeTpaMM; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELCHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3a/ladydl pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JIOJIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33J1a4i U3 00JacTH YIpaBICHUS TUYHBIMU U CEMEUHBIMU
dbuHaHCaMM); COCTABIATh BBIPAKECHUSI, ypaBHEHHUS, HEPaBEHCTBA U HX
CUCTEMBI IO YCIOBHIO 3aJaud, KCCIEIOBATh MOJIYYEHHOE pEeUICHHE U
OIIEHUBATh TMPABIONOJO0OHOCTh PE3YJIbTAaTOB, YMEHHE MOJCIUPOBATH
peajbHbIE CUTyallUM Ha S3BIKE MATEMAaTHKH; COCTABJISATh BBIPAXKEHUS,
ypaBHEHMsI, HEPABEHCTBA U UX CHUCTEMBI 10 YCJIOBUIO 33/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  KCIOJB30BaHUMEM ammapara  aiaredpsl,

WHTEPIPETUPOBATH MOTYYEHHBIA Pe3yNbTaT

YMeHHe ornepupoBaTh MOHITHIMH: CpeaHee apuMeTHIecKoe, MeIuaHa,
HauOoJbIlIee U HAaUMEHbINIEE 3HAYCHHUS, pa3Max, TUCIIEPCHs, CTAaHAAPTHOE
OTKJIOHEHHE YMCJIOBOTO Ha0Opa; yMEHUE H3BIEKaTh, HHTEPIPETUPOBATH
WH(pOpMAIIUIO, MPECTABICHHYIO B TaOMUIIaX, HA JUarpaMmax, rpadukax,
OTPAXKAIONIYI0 CBOMCTBA PEabHBIX MPOIECCOB U SIBICHHH; MPEICTABIATH
uHpopMaIMio ¢ TOMOIIBIO TAOMUI] W JOUarpaMM; HCCJIEeI0BaTh
CTaTUCTUYECKHE TaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpaduuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; Tpad)UIeCKU MCCIEIOBATH COBMECTHBIE

HAOJIOACHUS C TIOMOIIBIO IMarpaMM pacCeHBAHM U JIMHEHHOM perpeccun

YMeHue omnepupoBaTh MOHATHSAMH: CIyYallHBIM ONBIT M CIIy4yailHOE
COOBITHE, BEPOATHOCTh CIy4YailHOTO COOBITHS; YMEHHE BBIUUCIATH

BCPOATHOCTL C MCIIOJB30BAHUCM I’pa(I)I/I‘IeCKI/IX MCTOJAOB; TPHUMCHATH




(bopMyIIBI CIOKEHHS W YMHOXEHHUS BEpOSATHOCTEH, (hopMyiy MOIHOM
BEpOATHOCTH, (hopmyiny bepHyiiu, koMOUHATOpHBIE (AKTHI U (POPMYIIBI;
OLICHMBATh BEPOSITHOCTU pEAJbHbIX COOBITHUI; YMEHHE ONEpPUpPOBAThH
MOHATUSAMU: ClIy4aiiHasT BeJIMYMHA, pAacHpelesieHHe BepOSITHOCTEH,
MaTeMaTUYecKoe OKHJaHUe, JIUCIEepPCUss M CTaHAApTHOE OTKJIOHEHHE
CllyuallHOW  BENMYMHBL, (YHKIUU paclupeieieHuss ¢ IUIOTHOCTH
PaBHOMEPHOT0, MIOKA3aTEIbHOIO U HOPMAJIBHOT'O PacIpeACICHH; yMEHUE
UCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX pacIpeleeHUI Ui pelieHus 3a/1ay;
3HaKOMCTBO C MOHSATHSAMU: 3aKOH OOJBIIMX YHCEI, METOAbI BEIOOPOYHBIX
UCCJIEIOBAaHUM; yMEHHE TMPUBOAUTH NPUMEPHI IMPOSBICHUS 3aKOHA
OOJIBIIIMX 4YHCeNl B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OIEpUpPOBATH MOHATUAMU: COUETAHUE, IIEPECTAHOBKA, YUCIIO COYETAHUM,
YHUCIO  TEepecTaHoBOK; OumHOM  HploTOHa; yMeHHME  NPUMEHSATh
KOMOMHATOpHBIE (PAKTBI M pacCykAEHUs JJIs peIleHHs 3a/1a4; OlEHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYYECHHBINA Pe3ybTaT

YMmeHue omnepupoBaTh MOHATHUSAMH: TOYKa, MpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JTyY, BEJIMYMUHA YTJIa, TUIOCKHUI YroJ, IBYTPaHHbBII
yroJl, TPEXTPaHHBIA yIoJl, CKpPELMBAIOIIMECS MIPSAMBIE, IAPAJIIEIIBHOCTD U
NEPHEHAUKYJISIPHOCTh MPSMBIX M IJIOCKOCTEH, YTOJI MEXIy MpSIMbIMHU,
yroJ Mexay TMpsMOMl M IUIOCKOCTBIO, YIOJd MEXKIY IUIOCKOCTSAMU,
paccTossHMEe OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE MEXKIY HIpsIMbIMU,
pPaccTOsIHME MEX]y MIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPU PELICHUU
3a/1a4 U3y4eHHble (DaKThl U TEOPEMBbI IJIAHUMETPHUH; YMEHHUE OLICHUBATh
pa3Mepbl OOBEKTOB OKpYXKAlOLIEr0 MHpPa; CTPOUTh MaTeMaTHYECKHE
MOJENIU C IOMOIIbI0 TE€OMETPUUYECKUX MOHATUM U BEJIWYUH, pPEIIaTh

CBA3AHHLBIC C HUMH NIPAKTUYCCKUC 3ala4n
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YMeHue onepupoBaTh HOHATHAMU: ILIOMAAb (QUIYpbI, 00bEM (UTYPHI,
MHOTOTPaHHUK, IMPaBUJIbHBIH MHOTOIPAaHHUK, CEYEHHE MHOTOIPaHHHKA,
Ky0, napaienenumes, Npu3Ma, NOupamujga, ¢GuUrypa M IOBEPXHOCTb
BpallleHWs, MWIMHIP, KOHYC, map, cdepa, miomans chepsl, IUIOMATL
MOBEPXHOCTH MNUPAMHJIBI, TMPHU3MBI, KOHYCa, LWJIMHApA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO  MapajieNienune1a, MUPaMHIbl, TPHU3MBL, IMIAHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHs KOHycCa M IMIIMHIPA,
napajuleJbHble OCH WJIM OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCTb,

Kacaromasiacsa C(I)epBI, OUJIMHAPA, KOHYC4; YMCHUEC CTPOUTHL CCYCHUC




MHOTOIpaHHUKa, M300pa)kaTb MHOTOTPAHHUKHU, (PUTYpHl U TOBEPXHOCTH
BpAlCHUS, UX CEYECHUS, B TOM UHCIIE C TIOMOIIBIO JJIEKTPOHHBIX CPEACTB;
yMEHUE MPUMEHATh CBOICTBAa T€OMETPUUECKUX (PUTYp, CAMOCTOSTENLHO
bopMynHpoBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI O
CBOWMCTBAaX W MpHU3HAKaX TeOMETPHUYECKUX (Uryp, oOOCHOBBIBATH WU
ONpoBepraTh MX; YMEHHE TPOBOAUTH KIACCH(PHUKAIUIO (GUTYp IO
pa3UYHBIM TPU3HAKAM, BBIOJHATE HEOOXOAUMBIC IONOTHUTEIHHBIC

MTOCTPOCHUS
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YMeHHe OnepupoBaTh IOHATHUSMH: JBHKCHHE B IPOCTPAHCTBE,
napasuiebHBI MEPEHOC, CUMMETPHUsI Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOAOOHS, MOA00HBIE (QUIYpPHI, yMEHHE
pacmo3HaBaTh paBHBIE W IMOAOOHBIE (PHUTYpPBHI, B TOM YHCIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh T€OMETPHUECKIE OTHOIICHUS TTPU
pelIeHnH 3a/lad; HaXOJUTh T€OMETPUYECKHE BEIMYWHBI (IJIMHA, YTOII,
MJI01a/h, O0BEM) TIPU PEIICHUH 3a/1ad U3 JAPYTUX y4eOHBIX MPEJAMETOB U
U3 pEAbHOW XHM3HU; YMCHHE BBIUUCIIATH TCOMETPHYCCKHE BEIUYHHBI
(muHA, Yrom, IUIOIAAb, OOBEM, IUIOIIAAb IMOBEPXHOCTH), HCIIOJB3YS
W3yYeHHbIC (OPMYJIBI U METOBI, B TOM YHCJIEC: IJIONIA]h MOBEPXHOCTH
nUpaMubl, TPU3MBI, KOHYyCa, MIJIMHIpPA, TUIOMaas chepsr; 00bEM KyOa,
MPSMOYTOJIBHOTO TapaJUICIICIIHIIC/Ia, MHPAMHUJIBL, MPU3MBI, TUIMHAPA,

KOHYCa, I1apa; YMEHUE HaXOIUTh OTHOIICHUE 00BbEMOB MOAOOHBIX (HUTYD

12

YMeHue onepupoBaTh MOHATUAMU: NMPSAMOYTOJbHAS CUCTEMA KOOPJIUHAT,
BEKTOP, KOOPAMHATHI TOUYKH, KOOpPAMHATBHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BEACHUE BEKTOpa Ha YHUCJIO, pa3JIoKEHHE BEKTOpa Mo Oasucy,
CKaJSIPHOE TIPOM3BENICHUE, BEKTOPHOE TIPOM3BEIEHUE, YTON MEXIY
BEKTOpPaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPJAWHATHBIA METOJI

IJId pCIICHUA TCOMECTPUUCCKUX 3a/1la4 U 3aJ1a4 JPYyTrux y‘-IC6HI)IX npeamMeEeToB

13

YMeHne BrIOMpaTh MOAXOMSIMINN METO IJIsl PEIICHUS 3a]a4H; TOHUMaHue
3HAUMMOCTH MaTE€MaTUKU B H3YyUYEHUU MPUPOTHBIX U OOIIECTBEHHBIX
MPOLIECCOB W SIBICHUM; YMEHHE pACIO3HABaTh IIPOSBICHHUE 3aKOHOB
MaTeMaTUKN B UCKYCCTBE, YMEHUE MPUBOAUTD PUMEPHI MATEMATHYECKUX

OTKPBITHM POCCUUCKON U MUPOBOM MaTEMAaTU4YECKON HAyKH




INEPEYEHDb 3JIEMEHTOB COAEP/KAHMUS, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHM A

1

Yucna ¥ BRIYUCICHUS

1.1

HaTypaanHe " OCJIbIC YUCa. HpI/IBHaKI/I JCIINMMOCTH LCJIBIX YHUCEIT

Pammonanbable  umcma. OOBIKHOBEHHBIE M JCCATUYHBIE JAPOOH, TPOICHTEHI,

h2 0eCKOHEYHbIE IEPUOANYECKUE IPOOH
13 Apudmernyeckuil KOpeHb HaTypaiabHOW cTeneHu. JleficTBus ¢ apupMeTuuecKuMu
' KOPHSIMU HaTypajbHOU CTENEHU
L4 Crenenb ¢ nenbsM nokaszaresieM. CTeneHb ¢ paliuoHaIbHBIM NToKa3zateneM. CBoiicTBa
' CTEIIEHU
L5 CuHyCc, KOCMHYC W TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAHT€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uncna. JlecaTnyable 1 HaTypaJibHbIE JIOTapU(PMbI
JleificTBUTeNbHBIE YHCHAa. ApU(PMETHYECKHE ONepaluud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmxEHHBIE BBIUNCIICHUS, [TpaBUIIa OKPYTJICHUs, TPUKUKA U OLIEHKA
pe3ysbTaTa BEIYMCICHUN
1.8 [Ipeobpa3zoBanue BbIpaxeHU I
1.9 KommnekcHble uncia
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Lenbie 1 ApoOHO-paIMOHANBHBIE YPaBHEHUS
2.2 HppanuonaybHble ypaBHEHHS
23 Tpuronomerpuueckue ypaBHEHHUS
2.4 [TokazaTenpHbIe U TIOTapu(PMUUECKHE YPAaBHEHUS
2.5 Lensle u ApoOHO-paIMOHANIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEPaBEHCTBA
2.7 [loxazarenpHble U TorapuMUUEecKre HEPaBEeHCTBA
2.8 Tpuronomerpuueckue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl TMHEHHBIX YpaBHEHUH. OnpeIeTuTeN b MaTPUIIBI
3 OyHKIUU U TpaduKu
3.1 @yHkuus, crnocodsl 3ananus ¢yHkuuu. ['padux dynkumu. B3aumHo oOpaTHbIE




¢byskuu. Yétneie n Heu€THble pyHkunu. [lepuonnyeckue GpyHkunn

OOnacTh ompeaeneHuss U MHOXeCTBO 3HaueHu ¢yHkuuu. Hymm dyskuum.

[IpoMexyTkn  3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH  (YHKIHH.

32 Makcumymbl 1 MHUHUMYMBI GyHKUMHU. Haunbonbliee u HauMeHblllee 3HAYEHHE
(GYHKIIUY Ha IPOMEXKYTKE
33 CrenenHast (yHKIUS C HATypajJbHBIM M IIeJIbIM Toka3aTeneM. EE cBoiicTBa u
' rpa¢uk. ColicTBa 1 rpauK KOPHs 71-0U CTETICHH
3.4 Tpuronomerpuueckue GyHKIHH, HX CBOUCTBA U rpaduKu
3.5 [lokazaTenpHas u JorapupmMuveckas QyHKINU, X CBOHCTBA U TpapuKu
16 Touku pa3psBa. Acumntorsl rpadukoB ¢yHkuuii. CpolicTBa (QYHKIUH,
' HEIPEPHIBHBIX HA OTPE3KE
3.7 IlocnegoBaTeNbLHOCTH, CIIOCOORI 3aJaHUS IIOCIIEI0BATEIBHOCTEH
3.8 Apudmerndeckas u reomeTpudeckas nporpeccu. Popmyia cI0KHBIX IPOLEHTOB
4 Havana maTemMarndeckoro aHanusa
4.1 [MpousBoanas pynkuuu. I[lponsBogHbIe 371€MEHTAPHBIX QYHKITUI
[lpuMeHneHne mTPOM3BOJHON K HCCIENOBaHWIO (YHKIUH HAa MOHOTOHHOCTh W
4.2 KcTpeMyMbl. HaxoxeHne HanOOoNbIIero ¥ HAMMEHBIIETO 3HAYeHHs] (PYHKIIMU Ha
OTpe3Ke
4.3 [lepBooGpa3znas. MuTerpan
5 MHoxecTBa U JIOTMKa
5.1 MHo»xecTBO, onepalu HaJ MHOKecTBaMU. J{uarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 Ceomerpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe U IIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKH
7.4 Tena 1 MOBepXHOCTH BpalllCHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Maremaruka. ['eomerpus; yriayOnenHoe oOyuenue, 10 kmacc/ Mepsnsak A.l.,
Homuposckuit [I.A., Ilonskos B.M.; nox penakuueii [lononsckoro B.E., O6mecTBo
C orpaHu4eHHON oTBeTCTBeHHOCThIO M3nmarenbckuii nieHTp « BEHTAHA-T'PA®y;

AxnnonepHoe o6mecTBo «M3narenbcTBo «IIpocsemenuey, 2025.

Maremaruka. ['eomerpus; yriayOnenHoe oOyuenue, 11 kmacc/ Mepsnsak A.l.,
Homuposckuii [I.A., Ilonskos B.M.; nox penakuueii [lononsckoro B.E., O6mecTBo
C OrpaHHM4eHHOI oTBeTcTBeHHOCTHhIO M3aaTenbckuil ueHtp «BEHTAHA-I'PA®y;

AxnuonepHoe o6mecTBo «M3narenbctBo «IIpocsemenuey, 2025.

METOINYECKHUE MATEPHUAJIbBI J1JIA YUUTEJIA

MaremaTuka: anreOpa 1 Hayajaa MaTeMaTUYECKOro aHanusa, reometpusd. 10 kiacc.
VYruyOneHHbli  ypoBeHb. MeTonuyeckue pekoMeHAanuu K yueOHuky A. T

Mep3snsxka, 1. A. Homuposckoro, B. b. [lossikosa. - M. "[Ipocsemenue”, 2025 rox

MaremaTuka: anreOpa 1 Hayajaa MaTeMaTUYECKOro aHanusa, reometpusd. 11 kiacc.
VYrinyOneHHbli  ypoBeHb. MeTonuuyeckue pekoMeHAanuu kK yueOHuky A. T

Mepsnska, 1. A. Homuposckoro, B. b. [TossikoBa. - M. "l[Ipocsemenue", 2025 roa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/
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