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HOACHUTEJIBHAA 3AIIUCKA

['eomeTpust sBISIETCA OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
ob1rero oopa3zoBaHus, TaK KaKk 00€CTIEYNBAET BO3ZMOXKHOCTh M3YUYCHUS JUCIMUILUINH
€CTECTBCHHO-HAYYHON HAIMpaBJIECHHOCTH W TIPEIMETOB TYMAaHUTAPHOTO IIHMKJIA.
[TockonpKy  JOrHYecKoe  MbIIUICHHE,  (QopMupyemMoe  mOpu  HU3YyYCHUH
00y4YarOIUMHUCS TOHATUMHBIX OCHOB T€OMETPHH, MPH JTOKA3aTEILCTBE TEOPEM U
MMOCTPOCHHUH IETOYKH JOTHUYECKUX YTBEPXKACHUU MPHU PEIICHUU T€OMETPUUYECKHUX
3a7a4, YMEHHE BBIIBUTaTh M OINPOBEPrarh THUIOTE3bl HEMOCPEIACTBEHHO
HCTIOJIB3YIOTCS TPU PEIICHUHU 3a7a4d €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
bu3nUeCcKuX 3a7ad.

Ilenp ocBOEHUS TTpOrpamMMbl y4eOHOTO Kypca «I'eomMeTpusi» Ha yriyOaEHHOM
YpPOBHE — pa3BUTHE WHAUBUAYAJIBHBIX CIOCOOHOCTEH OOYYaAIOIIUXCA MPH
M3yYEHUU T€OMETPHH, KaK COCTaBIAIONICH MpeaMeTHONW objacTu «MaTeMmaTuka u
nHpopMaTUKa»  4Yepe3  oOecreyeHHe  BO3MOXKHOCTH  NPHOOpETEHHUS |
WCTOJIb30BaHUA Oojiee TIIYOOKMX TEOMETPUYECKUX 3HAaHUW M JCHCTBUH,
crieliu(UIHBIX TEOMETPHUH, U HEOOXOAUMBIX JIJI YCIIEITHOTO MPOo(EeCCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C MCMOJIb30BAaHHEM MAaTEMAaTHUKHU.

[IpuoputeTHBRIMU 3ala4aMu Kypca T€OMETPUHM Ha YriIyOJIE€HHOM YpOBHE,
PACHIMPSIONINMHU U YCHJIMBAIOIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS

paclMpeHue MpeacTaBICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPHI H
dbopMUpOBaHHE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM,

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypax Kak o
BOXHEUIINX MaTEMAaTHYECKUX MOJEIAX, IMO3BOJISIONIMX OMUCHIBAaTh U HM3y4aTh
pa3HbIe SBJICHUS OKPYIKAIOIIEr0 MUpa, 3HAHUE TTOHATHHHOTO aIlmapaTa 1mo pas3aeny
«CtepeomeTrpusi» yueOHOro Kypca reOMETPUH;

dbopmupoBaHue YMEHHUS BIIAJIETh OCHOBHBIMH MTOHATHSAMH 0
MPOCTPAHCTBEHHBIX (UTypax W HMX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMyT U yMEHHE HUX MPUMEHITh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHBIC CIOCOOBI PEIICHUS 3a/1ay;

dbopMuUpoBaHHE YMEHHS paclo3HaBaTh HA YepPTEKaxX, MOJICIISIX U B peaTbHOM
MHpPE MHOTOTPAaHHMKM M TeJIa BpalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKUE
MO/ICJIH;

dbopMupoBaHHE MOHMMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTeMaTHYEeCKUX TeOopui, (OpMHUpOBAHWE TOHUMAHUS POJM AKCHOMATHUKH TPU
MPOBEICHUU PACCYKICHUMN;

dbopMupoBaHrE YMEHHUS BJIaJeTh METOJAMHU J0KA3aTEIhCTB M aJITOPUTMOB
pellieHusl, YMEHUS WX NPUMEHSTh, NMPOBOJUTH JOKa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHUS] CTEPEOMETPUUYECKHX 3a/1a4 1 3aJ1a4 C MMPAKTUYECKUM COJCPIKAaHUEM,
dbopMupoBaHHUe TIPEJACTABICHUS O HEOOXOAWMOCTH  JIOKa3aTeIbCTB  IIPH



000CHOBAaHUU MAaTeMaTUYECKUX YTBEPKJICHHUMN U PO aKCUOMATUKU B MPOBEJICHUU
JEIYyKTUBHBIX PACCYKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIUICKTYAJIbHBIX © TBOPUYECKUX
CITIOCOOHOCTEW 00ydJaromuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIJICHUSI, THTEPECA K U3YUYCHHUIO TEOMETPUH;

dbopmupoBanue (PyHKIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUSI pPaclo3HaBaTh TMPOSIBICHUS T€OMETPUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalIbHBIX KU3HEHHBIX CUTYalUSIX U MPU U3YYEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATbHBIX CUTyallUi, HCCIEIOBAaHMUS MOCTPOEHHBIX MOJIETEH,
MHTEpIpETALNUN MOTYYSHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP>KATEIBHBIMU JIMHUSIMHU Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBastoTcsa: «lIpsAMble H  INIOCKOCTH B HPOCTPAHCTBEY,
«MHororpannuku», «Tena BpameHus», «BekToppl HW  KOOPAWHATHI B
MPOCTPAHCTBE», «/[BUKEHUSI B MPOCTPAHCTBE.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMU», PEJIEBAHTHBIMU T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOyYEHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTHYECKMX YMEHHUM  pacmpenensieTcss He  TOJIbKO 10
CoJiepKaTeNbHbIM JTUHUAM, HO U TI0 rogam oOyuenus. Coaepkanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHus DenepanbHoil paboueit
MpOTrpaMMBbl, paclpeiea€HHbBIM MO TrojaM OOyuYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIIUAILHBIM BOIIPOCaM 00yYaroluecs
oOpamaiuch HEOJHOKpPATHO. OTO TMO3BOJSET OpPraHW30BaTh  OBJAJICHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMU MOCE0BATEIbHO U MOCTYIATENbHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY N€OMETPUYECKUX MPE/ICTaBICHUN OO0yYarolUXCs, pacliupss U yriayouisis
e€, 00pa3zysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K UI3y4EHUIO T€OMETPUM Ha YTIyOJIEHHOM YPOBHE MO3BOJISECT!

co3math  ycnmoBus i auddepeHunanuu  o0OydeHHs, MOCTPOEHUS
WHJMBUAYaIbHBIX 00pa30BaTeNbHBIX MPOrpamMM, OO0ECHeYuTh YriayOn€HHOe
M3y4YeHHE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOTO npeamera «MareMaTuka»;

MOATOTOBUTh OOYYAIOIIUXCA K MPOJAOKEHUIO HU3YUYEHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayiied mpodeccuu, obecrneurBas MPEEMCTBEHHOCTh MEXKAY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wu3yuenue ydeOHOro kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBogutcs 204 uaca: B 10 knacce — 102 gaca (3 yaca B Heeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA
10 KJIACC

I[Ipsimble U JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpPUHM. ToOuka, TmpsMas, MIOCKOCTS,
npocTpancTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue nOpsIMBIX B IPOCTPAHCTBE: MEPECEKAroIIrecs,
napajyieJibHblE W CKpeluBaromecss mnpsMble. [Ipu3Haku CKpemmBarOmmxcs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: MAPAJIICITbHBIC
MPSMBIE B MPOCTPAHCTBE, MAPALIEIIbHOCTD TPEX MPSIMBIX, TAPAJUIEIbHOCTh IPSAMON
u mnockoctu. llapannenbHoe M IEHTpalbHOE MPOCKTUPOBAHHUE, U300pakeHUeE
¢uryp. OcCHOBHBbIE CBOWMCTBAa NapalieNbHOTO MNpoeKTupoBaHus. M3o0paxkeHue
buryp B mapamiesbHON MPOEKIHUH. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMU B MPOCTPAHCTBE. [lapannenbHOCTh MIIOCKOCTEN: MapalIeIbHbIE
MJIOCKOCTH, CBOMCTBA apaIeIbHbIX IUIOCKOCTEM. [Ipocretimme
MPOCTPAHCTBEHHbIE (DUTYphl HA IUJIOCKOCTH. TETpadJp, MNapajUieenume],
MOCTPOCHUE CEUCHUM.

[TeprieHAMKYISPHOCTD MPSAMOMN Y IUIOCKOCTH: NEPNECHANKYJISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSMbIE MApPAJUICIIbHBIE W NEPNEHIUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHANKYJIAPHON IIJIOCKOCTH. OproronanpHoe MPOEKTUPOBAHUE.
[TeprieHAMKYJISP U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  IUIOCKOCTH,  TPOEKUUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHAMKYJISIPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTH  JBYX
mIockocTer. TeopeMa o TpEX MepneH UKy Isapax.

Yriael B MPOCTPAHCTBE. YroJl MEXIY NPSIMOM M IUIOCKOCTBIO, JABYTPAHHBIN
YIOJI, JIMHEWHBIM yroJl ABYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIC YTJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKHX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCMHYCOB W CHUHYCOB A
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHIuKH

Buapl MHOrorpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. llpusma: nN-yrosibHas
Mpu3Ma, npsiMasi U HaKJIOHHAs PU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, nOpsSAMOYIOJIBHBIM — MapajuleNieNuIle] W €ro  CBOWCTBA.
Kparualimine mnyty Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema DJitnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: n-yronpHas nUpaMuja,
npaBWibHAas W yceu€HHas mnupamunbl. CBoiicTBa péOep U OOKOBBIX TIpaHE
MpaBWIbHOM mnupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKH: NpPABWIbHAS NpU3Ma U



MpaBWIbHAS TNHPAMUJA, NpPABWIbHAs TPEYroJbHAs MNHUPAMUJIAa W TPABUIIbHBIN
TeTparaAp, kyO. IlpeacraBneHue O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JOOAEKAdAP U UKOCAAP.

Brluncnenue 5JI€MEHTOB MHOTOTPAaHHUKOB. péOpa, AuaroHaiu, YrJbl.
[Tnomans OOKOBOI TOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPAMON MPU3MBI,
IJIOIIA/lb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MIPHU3MBL.
[Inomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHON MUPAMU/IBL.

CummeTpuss B MPOCTPAHCTBE. DIJIEMEHTHl CUMMETPHUHM  IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHST B TMPaBUIBHOM MHOTOIPAaHHUKE. CHUMMETPUS
napajyieNenunesa, CUMMETPUS NPABWIBHBIX IPU3M, CHMMETPHUS MPaBUIBHOU
MAPAMU/IBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPa, BEKTOPbI KOJUIMHEAPHBIE, COHAIPABJIEHHBIE MW MPOTHUBOIOJIOKHO
HaNpaBJICHHbIE BEKTOPbI. PaBEeHCTBO BEKTOPOB. [[€CTBHS ¢ BEKTOpPaMHU: CI0KEHHE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[TondaTHEe KOMIUTaHApHBIE BEKTOpHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUUM BEKTOpA MO TPEM
HEKOMIUTAaHAapHbIM  BekTopam. lIpsmoyronbHas  cuctema  KOOpAMHAT B
npoctpancTtBe. Koopaunatel BekTopa. CBA3b MEXAY KOOPAMHATAMHU BEKTOpPA H
KOOpJIMHATAMH TOYEK. YTOJI MEXAy Bekropamu. CKalspHOE TMPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[lonsiTust: UUIMHApPUYECKAs TMOBEPXHOCTh, KOHUYECKAas TOBEPXHOCTH,
chepruueckass TOBEPXHOCThb, OOpa3yromiue mnoBepxHocTed. Tema BpalleHus:
UUIMHpP, KOHYC, YyCEUu€HHBIM KoHyc, cdepa, map. B3aumHoe pacmnosioxeHue
chepbl M TUIOCKOCTH, KacarelibHas IUJIOCKOCTh K cdepe. M3o00paxkeHue ten
BpallleHUsI Ha TJIOCKOCTU. Pa3BépTka nminuHiapa u konyca. Cummerpust chepsl u
mapa.

O6véMm. OcHOBHBIE CBOHCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajienenunena v cieAactBus u3 He€. OObEM mpsMol u
HAaKJIOHHOW MPU3MBbl, HWIMH]IpA, MHUpaMUabl U KoHyca. OObEM 1apa M 1apoBOro
CerMeHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIUHIp, ONHCaHHasg oOKoJio uuiauHapa. Ilepeceuenue cdepsl u 1mapa ¢



mockocThlo. Kacanuwe mapa u cdepsl miockoctbio. [loHsSTHE MHOrOrpaHHHKa,
OMMCAaHHOTO OKOJIO cdepbl, cdepbl, BOMCAHHOW B MHOTOTPAHHUK WU TEJO
BpaIllCHHUS.

[Inomans MOBEPXHOCTH LUIMHApPA, KOHYycCa, MIOmanas chepbl u e€ yacTei.
ITonobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nogooHeIX Quryp. IlpeoOpazoBanme momoOusi, roMoTeTus. PemieHue 3amad Ha
IJTIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJl BPAIlCHUS . CEUSHUS [IMIMHAPA
(mapayieIbHO W MEPHeHIUKYISIPHO OCH), CEYeHHS KoHyca (MapauieiibHbIC
OCHOBAHUIO M TPOXOJISIINE Yepe3 BEPIIUHY), CCUCHHUS IIapa, METOIbI TIOCTPOCHUS
CEUCHMI. METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHHUS, METOJ MEPEHOCA
CEeKyIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Omnepauuu HaJl BEKTOpamu. BekTopHoe
YMHOKE€HUE BEKTOpPOB. (CBOMCTBA BEKTOPHOTO YMHOXEHHS. [IpsMoyronbHas
cucTteMa KoopauHat B mpoctpanctBe. Koopaunartel Bektopa. PaznoxkeHue Bektopa
no Oazucy. KoopIHMHATHO-BEKTOPHBIA METOJ MPU PEHICHUU T'€OMETPUUYECKUX
3a/1ad.

J/IBUKEeHUS B IPOCTPAHCTBE

JIBwxkenust npoctpanctBa. OTtoOpaxeHus. [B>KeHUss U paBeHCTBO (Uryp.
OO6mme cBolicTBa JABWXKEHWM. Buabl [OBMXEHUN: MapauieNlbHBIA MEPEeHocC,
LEHTpaJbHasl CUMMETPHS, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [lpsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKoOe BOCIIUTAHUE!

c(OpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMHK 00yJaIOIIerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJi€Ha  POCCHMCKOro  OOIecTBa,  MPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBax (hYHKIIMOHHPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
MpoLEeAyp TIpakaaHCKOro oOmiectBa (BBIOOPHI, OMPOCHI W APYroe), YMEHHE
B3aMMOJICHCTBOBATh C COIMAJIbHBIMH WHCTUTYTaMH B COOTBETCTBHHU C HX
GYHKIIUSIMU 1 HA3HAYCHUEM,

2) IaTPHOTHYECKOE BOCIIMTAHNE!

c(OpMHUPOBAHHOCTh POCCUNCKOMN TPa)KIaHCKOW MJICHTUYHOCTH, YBaXKCHUS K
MPOLLIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K
JTOCTUKEHUSM POCCUHMCKHX MAaTEMaTUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIIKOJIBI,
WCTOJIb30BaHUE OSTUX JOCTHIXKCHHH B JPYrHUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOro Hapoja, chOopMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEACHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKCHUM HAYKH MW JESITEIbHOCTbIO YYE€HOIO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHNBOTO OYIyIIIETO;

4) acTeTHYeCKOe BOCITHTAHME:!

ACTETUYECKOE OTHOIIEHHE K MUpPY, BKJIIOYAs SCTETHKY MAaTEMaTUYE€CKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, paccyXIeHUI, BOCIPUUMUYHBOCTh
K MaTeMaTUYECKHUM acCIleKTaM Pa3InYHbIX BUIOB UCKYCCTBA,

5) pu3nueckoe BOCIUTAHUE!

cOpMHPOBAHHOCTh YMEHHUS TMPHUMEHATh MaTEMaTHYECKHUE 3HAHUS B
HHTEpEecax 3/I0pOBOro U O€30MacHOro 0opas3a KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3I0pPOBBIO (30pPOBOE MHTaHHE, COAJTAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIbIXa, peryisipHas (u3nUecKas aKTHBHOCTb), (PH3UYCCKOE COBEPIICHCTBOBAHHE
MPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIILHON AEATEILHOCTHIO;

6) Tpya0BO€E BOCIMTAHHUE:

FOTOBHOCTh K TpPYyAy, OCO3HaHWE IIEHHOCTH TPYyAOJIOOUs, HHTEpeC K
pa3nu4yHbIM  cpepaM  TpodEeCCHOHATIBHON  JEATCIBbHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ NPWIOKEHUSAMH, yYMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynmyimie mnpodeccuu W peanru30BbIBaTh COOCTBEHHBIC >KU3HECHHBIC TIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO W



caMOOOpa30BaHUIO HA MPOTSHDKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHNUH NMPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAMPABIECHHOCTH;

7) 3K0JIOTHYEeCKO€e BOCTIHTAHHUE:

c(hOpMUPOBAHHOCTb  AKOJOTHYECKON KYyJIbTYpbl, TMOHHUMAHUE BIHSIHUS
COLMAIIBHO-3KOHOMHUUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHON M COLHUAIBHOM
Cpebl, OCO3HaAHUE TI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUEHTALIUS
Ha TMPUMEHEHUE MATEMAaTHYECKUX 3HAHMM g pelieHusl 3agady B 00JacTu
OKpYXarIIed Cpeabl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOKHBIX
MOCTIECTBUM JIJISI OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TMOHHUMaHUE
MaTeMaTUYeCKOM HayKuh Kak cdepbl 4eToBEYECKOW MAesTeIbHOCTH, JTAloB €€
pPa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUSA LMBWIM3ALMHU, OBJAJACHUE S3BIKOM
MAaTEMATUKH W MaTEMAaTUYECKOM KyJIbTYpOM KakK CpEICTBOM MO3HAHUA MHPA,
FOTOBHOCTh OCYLIECTBJISATh MPOCKTHYK) M MCCIEI0BATENBCKYIO JEATEIBHOCTD
VH/IMBU1YaJbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIE YHHBEPCATIbLHbIE YUeOHbIE NeiiCTBUSA

ba3oBble 1oruueckue aAeiicTBUS:

BBIABIISITh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MaTEeMaTHYECKHX
OOBbEKTOB, TMOHSTUM, OTHOIICHHH MEXAYy MNOHATUSIMHU, (HOPMYIHPOBATH
onpe/ieNIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIlacCU(PUKAIIUH,
OCHOBaHUs JIJIs1 000OIIEHHS U CPABHEHUSI, KpUTEPUHU MPOBOJIUMOTO aHAIN3a;

BOCIIPUHUMATh,  (OPMYJIUpPOBATh U  NPEOOpPa3OBbIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATENIbHBIC, €AMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC;

BBIABJISITh MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIONCHUSX U YTBEPKICHUSX, MpeajiaraTb KpUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTHBOPEYUN;

JenaTh BBIBOJBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHYKTUBHBIX YMO3AKJIIOUCHHH, yMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsIMBbIC ¥ OT MPOTHUBHOTO), BBICTPAMBATh apTyMEHTAINIO, IIPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBO/IbI,

BBIOMpaTh CIOCO0 pemeHus ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEILICHMs, BbIOMpaTh  HauboJee  MOAXOMAIUA C  y4€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBare/ibckme 1eiiCcTBUS



HCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMmynupoBaTh  BOMPOCH,  (DUKCUPYIOIIME  MPOTUBOpPEUYHE,  MIpolJeMy,
yCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCcKOro 00beKTa, SIBICHHUS, MPOIEcca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBJICHUSAMHU, IIPOLIECCaMUu;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIEHUS U BBIBOJBI MO pe3yjbTaTaM
MPOBEAEHHOIO  HAOJIOJCHUS, HCCJIEOBAHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKKE BBIJBUTATH
MPEANOJIONKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ ungopmaumei:

BBIABJISITh N€(PUUNUTH MHPOpPMALIMK, NAHHBIX, HEOOXOJUMBIX MJii OTBETA HA
BOIIPOC U JJIs pEUICHUS 3a]1a4u;

BBIOMpaTh UHPOPMALIMIO W3 UCTOUHUKOB PA3JIMUHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATH3UPOBATh W HHTEPHPETHUPOBATH WMH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopM TpecTaBICHUS,

CTPYKTYpHUpOBaTh MH(MOpPMaIIMIO, MPEACTABIATh €€ B pPa3IUYHBIX (PopMmax,
WJUTIOCTPUPOBATh rpaduuecKy,

OLICHUBATD HaJIEKHOCTh uHpopMau o CaMOCTOSITEIBHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe e HCTBUSA

OOmenue:

BOCTIIPUHUMATH ¥ (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUM C YCIOBUSMH U
LEeNsIMU OOIIEHUsI, SCHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX U THMCHBMEHHBIX TEKCTax, JaBaTh MOSCHEHHUS MO XOJaYy PEIICHHUS 3aJa4H,
KOMMEHTHPOBAThH MOJIYUYCHHBIN PE3yIbTaT,

B X07¢ OOCYXXJEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXK/Ia€MON TEMBI,
MpoOJeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh HJEH, HAICJICHHBICE Ha IOUCK
peIlIeHHs, COIMOCTABJISATh CBOU CYXKJACHUSA C CYXICHUSIMU JPYTUX YYaCTHHUKOB
nyanora, oOHapy»KHUBaTh Pa3WYhe€ W CXOJICTBO IMO3HUIIMM, B KOPPEKTHOU dopme
dbopMyIupOBaTh pa3HOTIACHSI, CBOM BO3PAKEHUSI,

MPEJICTABIATh PE3YyJbTaThl PEIICHHS 3a/lauM, SKCIIEPUMEHTA, UCCIIeI0BaHNUs,
MPOEKTa, CaMOCTOATEIBLHO BBIOMpATh (opmMaT BBICTYIUICHHUS C Y4ETOM 3ajaad
Mpe3eHTAIIMU 1 0OCOOEHHOCTEN ayIUTOPHH.

PeI‘y.JIHTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHﬂ
CaMoopraHm.aunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BBIOUpATh COCO0 pelieHus ¢
y4ETOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOUM MHPOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  pe(ueKCHMM  Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
crocobamMu CcaMONPOBEPKH, CAMOKOHTPOJISL Ipollecca W pe3ylibTaTa pelIeHUs
MaTeMaTHUEeCKOU 3a1auH,

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTH IIPU PEIICHUU 3aJauH,
BHOCHUTbh KOPPEKTHUBHI B JACSATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJICHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA IIEJIU U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTHKEHUSI WM HEAOCTHXKEHUSI PE3yJbTaTOB JAESITEIbHOCTH, HAXOJUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eITEJILHOCTD!

MMOHMMATh U KCHOJb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHAYaJTbHOU
paboThl MNpU peHIeHuH YYEOHBIX 3ajady, NPUHUMATh 1eJib COBMECTHOMU
NESATENbHOCTH, IJIAHUPOBATh OPraHU3aI[MI0 COBMECTHOW paboOThI, pacrpeicssiTh
BUIbl PpalbOT, [OroBapuBaThCS, OOCYX JaTh MPOLIECC M PEe3yabTaT padoTHhl,
000011aTh MHEHHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B T'PYIIOBBIX Gopmax padoTel (00CYKACHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBIIOJHATH CBOK YacTh pabOTBI |
KOOPAUHUPOBATh CBOM JACHCTBUSI C JPYTMMHU YJE€HAMH KOMAaHIbl, OILCHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIbTATbBI

K xonmy 10 kinaccaoOyuaronuiicss HAyIUTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSITUSIMH CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 ¥ MPOBEICHUN MAaTEMAaTHUYECKUX PACCYKJICHUI,

e TMPUMEHSATH AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX MPU PEUICHUHU
r€OMETPUYECKHUX 3a/1ay;

e KJaccu(PUIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATh TMOHATHSIMHU, CBSA3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXAY NPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJI0CKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUAMH, CBA3aHHBIMU C MHOTOI'PAHHUKAMH,



e CBOOOJHO pAacro3HABaTh OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (MpU3Ma,
MUpaMHUJIA, TPSIMOYTOJIBHBIA TapaJUICICIHUIIE], KyO);

e Kiaccu(UIMPOBATH  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHWS  JJId
KJIaccuuKkaiuu;

e CBOOOJHO OINEpUPOBATH TMOHATHSIMHU, CBS3aHHBIMU C  CEUYEHUEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBINOJHATH napasuielibHOE, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHUE (PUTYp HA IJIOCKOCTH, BBIMOJIHATH U300paKeHUs] QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUEHMS] MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMHU, BBINOJIHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMAAM  IOBEPXHOCTEH  MHOTOTpaHHUKOB  (TpH3Ma,
MUPAMHU/IA), TCOMETPHUSCKUX TEJ ¢ TPUMEHEHHEM (opMyT;

e CcBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPUS B MIPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
burypsi,

e CBOOOJIHO OMNEPUPOBATHh MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE,

e BBINOJIHIATHACHCTBUSIHABEKTOPAMU;

e pemaTrh 3aJadyd Ha JO0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOILICHUM H
HaxO0XJICHUE TC€OMETPUYECKUX BEIMYMH, MPUMEHSSI U3BECTHBIC METOJbI
MPU PEIICHUH MATEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHSTH MPOCTEUIINE MPOTPaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUHN CTEPEOMETPUUECKUX 3a]1ay;

e W3BJICKaTh, MPEOOPA30BHIBATL W MHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUTrypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

e TMPUMEHSATH TMOJYYCHHbIC 3HAHUS HA TMPAKTUKE. CpaBHUBATh U
aHAJM3UPOBATH peaAlIbHbIE CUTYyalldd, MPUMEHSTh U3yUYCHHBIC MOHSITUSA B
Mpollecce IMOWCKa pElIeHUuss MaTeMaThdecku Cc(popMyaupoBaHHOU
npoOJsieMbl, MOJAEIHUPOBATH PEANIbHBbIE CUTYallMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENM C UCIOJIb30BAaHUEM T'€OMETPHUUYECKUX
MOHATUM W TeopeM, ammapara aiareOpbl, peliatb MPakTUYECKUE 3a]layuu,
CBSI3aHHBIC C HaX0K/ICHHEM T€OMETPUUYECKHUX BEITUYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xonny 11 knaccaoOyyaromuiicss Hay4UTCs:



CBOOOJIHO ONEPUPOBATh MOHATHUSIMHU, CBSI3AHHBIMH C I[WJIMHAPUYECKOM,
KOHMYECKON U CcPepudyecKod MOBEPXHOCTSIMHU, OOBSACHITH CIOCOOBI
MOJTYYEHUS;

ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS . HUIUHIPOM,
KOHYCOM, c(epoit u mapowm;

pacro3HaBaTh Tejia BpamieHus (MWIMHADP, KOHyC, cdepa | Imap) u
O0OBSCHSTH CIIOCOOBI MOTYyYECHHUS TEJI BPaIlCHHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PacioyioxkeHue chepbl U MIOCKOCTH,
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHus,
00BbEMBI U MIIOHIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpalllCHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYI;

CBOOOJIHO OIEpPUPOBATHh MOHSTHUSIMU, CBA3AHHBIMU C KOMOWHAIMSIMU Tel
BpallleHUsI U1 MHOTOIPAaHHUKOB. MHOTOTPaHHMK, BIHCAHHBIM B chepy u
OMMCaHHBIN 0K0JO0 cdepsnl, chepa, BOIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpallCHUS;

BBIYUCIISITh COOTHOIICHUSI MEXY TUIOIIAIIMU IMOBEPXHOCTEN 1 00bEMamMu
MOJOOHBIX TEIT,

nU300pakatb W3ydaeMble (UTYpPBI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YEPTEeXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpaIllCHHUS,

U3BJIEKATh, HUHTEPIPETUPOBATH M MPE0oOpPa3oBbIBATH HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUTrypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MIPOCTPAHCTBE,
BBITIOJTHATHOINIEPAIIMUHAIBEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYMCICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JIOM, HAa TPUMEHEHHE BEeKTOPHO-KOOPANMHATHOTO METO/Ia MPU PEIICHUHY;
CBOOOJIHO OMNEPUPOBATh TMOHATUAMH, CBSA3AHHBIMU C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBU>KCHHM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB U TeJl BpAIllEHHUS MpU
MapajyIeTIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€pPKAJIbHOMU
CUMMETPHUH, NPU TOBOPOTE BOKPYT MPAMOIA, IpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB MU TEJ BpALEHUS. CEUEHUS LUITUHIpA
(TapayyieNIbHO W MEPIICHIUKYIISIPHO OCH), CEUYCHHUs KOoHyca (mapajuiebHbIe
OCHOBAHUIO M MPOXOJISAIIUE Yepe3 BEPIINHY), CCUCHHUS I1apa;
UCIIOJIB30BaTh METO/bl MOCTPOCHUSI CEUEHHI: METOH CJIEAOB, METO]
BHYTPEHHETO IIPOCKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEeH MIOCKOCTH,



JIOKA3bIBATbr€OMETPUUECKUEY TBEPIKICHUS;

MIPUMEHSTh TeOMETpUYecKre (AKTHI ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, NOPEANoararollnX HECKOJbKO IIArOB PEIICHUs, €CIU YCIOBUS
MIPUMEHEHHMS 3aJaHbl B SIBHOU M HEIBHOH (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUN U
HAXOXJCHHE T€OMETPUUECKUX BEJIMYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMM YHUKAIIHOHHBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHATh  IOJYyYEHHBIE  3HAHUS  HA  MNPAKTUKE.  CPAaBHUBATH,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYAIIUU, IPUMEHSITh U3yUYCHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PEUICHHS
MareMaTU4ecku  CPOpPMYIHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pealibHbIE CHUTYAIlMM Ha SI3bIKE T€OMETPHUHU, HCCIENOBaTh MOCTPOECHHBIE
MOJIEIA C HCHOJIb30BAHUEM TI'E€OMETPUYECKUX TMOHSATHM U TEOPEM,
ammaparta anreOpbl, pelarh MNPAKTUYECKHE 3a/Jaud, CBA3aHHBIE C
HAXO0XJCHUEM F€OMETPUUYECKUX BEJINUNH,;

MMETh TpPEACTaBJICHUS OO0 OCHOBHBIX ATamax pa3BUTUSI TE€OMETPUHM Kak
COCTaBHOM 4yacTu (pyHaMeHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumeHoBaHuepa3/1esioB U KonnuecTBouacos JaexkTpoHHbie (IM(ppPoBbHIE)
n/n TEeMIPOrPaMMblI Bcero KoHTposibHbIepatoThl |  00pa3’oBaTelbHbIEPeCYPChI
1 BBenenue B cTepeoMeTpuio 23 1
9 B3auMHOe pacnosiokeHue npsMbIX B 6 1
MPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX U TUIOCKOCTEH B 3
MPOCTPAHCTBE
4 HepHeHIII/IIiyJISIpHOCTI) TPSIMBIX o5
TUIOCKOCTEH B MPOCTPAHCTBE
VYTIIbI U paccTOSHUS 16
MHororpaHHuk# 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000I11IeHrEe U CUCTEMATU3 AN 5 )
3HaHUH’
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

No /i HaumeHoBaHuepasieyioB u KonmnuecTBouacos JaexkTpoHHbie (IMpPOBbIE)
) TEMIPOTrPpaMMBbI Bcero KoHTposbHbIepatoThl |  00pa3’oBaTelbHbIEPECYPChI
1 AHanuTHYECKAsATEOMETPHS 15 1
5 [ToBTOpEHume, O606HI€HIE€ u 15 1
cUCTeMaTH3allHsI 3HaHUH
3 OOBEMMHOTOT paHHHKA 17
4 TenaBparienus 24
5 [Tnomanu noBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBI>KEeHMS 5 1
7 [ToBTOpEHume, O606HI€HIE€ u 17 5
cUCTeMaTH3allHsI 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Temaypoxka

KoaudecTBouacos

Bce
ro

KoHnTpoJubHbiepa
00TBI

Jarauzyue
HUS

dyekTpoHHbIenN(POBbICOOPa3OBATEID
HbIepecypChl

OCHOBHBIC TIpaBUJIa U300paKCHUS HA
PHCYHKE IIOCKOCTH, MapalIeIbHBIX
npsMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

02.09.2025

[ToHsTHA CTEpeOMETpHUH: TOUKA, TTPSMAs,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IIpaBWJIa U300pakKeHMs HA PUCYHKE
IJIOCKOCTH, MapalJICJIbHBIX HPAMBIX
(OTpe3KoB), cepeAnHbI OTpe3Ka

03.09.2025

[TonsaTus: nepecekaroniuecs MmIOCKOCTH,
nepeceKaromyecs npsmas ¥ IIoCKoCTb;
MOJIYTIPOCTPAHCTBO

04.09.2025

[TonsaTus: nepecekaroniuecs MmIOCKOCTH,
nepeceKaromuyecs npsmas 1 IIoCKOCTb;
MOJIYTIPOCTPAHCTBO

09.09.2025

MHororpanHuku, n300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOMINX 0OHEKTOB

10.09.2025

MHororpanHuku, H300pakeHue
MPOCTEHUIIHNX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOMINX 0OBEKTOB

11.09.2025

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE

16.09.2025




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX

17.09.2025

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
cienctBus u3 HUX. CocoOb! 3aaHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O003HaYEHUSTIPAMBIX U TUIOCKOCTEH

18.09.2025

10

N300pakeHue ceueHnil mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPe3 UX
pEodpa.
N300paskeHuenepecedeHu Oy YeHHBIXTIT
OCKOCTEM.
PackpamnBaHnenocTpoeHHbIXCEYECHUMPAa3H
BIMHUIBETAMU

23.09.2025

11

N300pakeHue ceueHnil mupaMupl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOJIAT YEPE3 UX
pEodpa.
N300paskeHuenepecedeHU 0Ny IeHHbIXTIT
OCKOCTEM.
PackpammnBaHnenocTpoeHHbIXCEYEHUMPA3H
BIMHUIBETAMU

23.09.2025

12

N300pakeHue ceueHnil mupaMupl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOJIAT YEPE3 UX
pEodpa.
N300paskeHuenepecedeHu Oy YeHHBIXTIT
OCKOCTEM.
PackpammnBaHnenocTpoeHHbIXCEYEHUMPAa3H
BIMHUIBETAMU

24.09.2025

13

N300pakeHue ceueHnil mupaMupl, Kyoa u

25.09.2025




IIPU3MBI, KOTOPBIE IPOXOJST YEPE3 UX
pEodpa.
N300paskeHuenepecedeHu oMy YeHHBIXTIT
OCKOCTEH.
PackpammnBaHnenocTpoeHHbIXCEYCHUMPAa3H
BIMULIBETAMH

14

Mertoa cnenoB Ui HOCTPOCHUS CEUEHUH

30.09.2025

15

Mertoa cieqoB it TOCTPOSHHSI CEUSHUH .
CpolicTBa nepeceyeHni MpsIMbIX U
IUIOCKOCTEN

01.10.2025

16

Mertoa cieqoB Uit TOCTPOSHHSI CEUEHUH .
CpolicTBa nepeceyeHnil MpsIMbIX U
IUIOCKOCTEN

02.10.2025

17

[TocTpoenwne ceueHuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3aIllUCh I1aroB
MIOCTPOEHHUS

07.10.2025

18

[TocTpoenwne ceueHuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha pEbpax. Coznanue
BBIHOCHBIX YEpPTEKEH U 3aIllUCh I1aroB
MIOCTPOEHHUS

08.10.2025

19

[TocTpoenwne ceueHuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha pEbpax. Coznanue
BBIHOCHBIX YEpPTEKEH U 3aIllUCh I1aroB
MIOCTPOEHHUS

09.10.2025

20

[TocTpoenwne ceueHuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha pEbpax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3aIllUCh I1aroB
MIOCTPOEHHUS

14.10.2025




21

[ToBTOopenue nnanumerpun: Teopema o
IIPOMOPLUOHAIIBHBIX OTPE3KaX.
[ToroOueTpeyroapHUKOB

15.10.2025

22

[ToBTOpenue nnanumerpun: Teopema
Menenast. PacueTsl B CEUCHHSIX Ha
BBIHOCHBIX 4yepTexax. Mctopus pazButus
IJTAHUMETPUU U CTEPEOMETPHUH

16.10.2025

23

KonTtpomnsHas padora " AKCHOMBI
crepeomerpun. CedeHus "

21.10.2025

24

B3auMHOe pacnoyioxkeHue NpsiMbIX B
npoctpaHcTBe. CKpelMBaroLecs NpsMBbIE.
[Ipr3HaKu CKpEIMBAOIIMXCS TPSMBIX.
[TapayienpHbIEIPSAMBIE B IPOCTPAHCTBE

22.10.2025

25

Teopema 0 cylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM IPSAMOM, MTPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HA TaHHOU
npsmMoi. Jlemma o
[IepeCCYCHUMUIIAPAIIICIIbHBIXIIPSIMBIXIIIIOCKO
CTBIO

23.10.2025

26

[TapamtenpHOCTB TpeX NpsMBIX. Teopema o
TpEX MapajuIeIbHbIX NpsMBIX. Teopema o
CKPELIUBAIOIIUXCATIPSMBIX

05.11.2025

27

[TapannenpbHO€ MPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA MapaICILHOTO
IIPOEKTUPOBAHMUSL.
N300pakeHnepa3HbIXUTYD B
MapajuIeIbHONIIPOEKIIUU

06.11.2025

28

[{enTpanpHas npoeKuus. YToJ ¢

11.11.2025




COHAIPABJICHHBIMU CTOPOHAMH.
YTroaMexIynpsaMbIMU

29

3amaun Ha JOKA3ATEIHCTBO U
HCCIIEIOBAHNE, CBA3AHHBIE C
pacIoI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

12.11.2025

30

[ToHATHA: mapaIeIbHOCTD NPSMON U
IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTH MPSAMON U MJIOCKOCTH.
CpolicTBanapauIeIbHOCTUIIPSIMON U
IUIOCKOCTH

13.11.2025

31

I'eomeTrpuueckue 3ajauy Ha BEIYUCIICHNUE U
JI0Ka3aTeNIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

18.11.2025

32

ITocTpoeHue ceueHns, MPOXOASIIEro Yepes
JAHHYIO MPSIMYIO Ha YepTEekKe U
[apajuIeIbHOTO APYTrOW MPSIMOM.
PacuéroTHomennit

19.11.2025

33

[TapannensHas MpoeKIUs, IPUMEHEHUE JUIS
MOCTPOEHHS C€UYeHUH KyOa 1
napasuleNenunesa.
CpolicTBanapajuieenuneia u Ipu3Msl

20.11.2025

34

[TapannensHble muockoctu. Ilpu3Haku
NapaJIeIbHOCTHU JIBYX IIOCKOCTEN

25.11.2025

35

Teopema o mapaieIbHOCTH U
C€ANHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIHIGfI
yepe3 TOUKY, He MPUHAIJICKAILYIO TaHHON
IUIOCKOCTH U CIICACTBUS U3 HEE

26.11.2025




36

CpolicTBa napauieabHbIX MJIOCKOCTEN: O
[apaJuIeIbHOCTH MPSIMBIX IEPECeUEHUs
IpU NMEPCCCUCHUH [IBYX IMAPATIICIIbHBIX
IJIOCKOCTEMN TpeThben

27.11.2025

37

CpolicTBa napasuieabHbIX MJIOCKOCTEN: 00
OTpPE3Kax MapaljiCJIbHBIX ITPAMBIX,
3aKJIFOYCHHBIX MEXKY NapallIeIbHBIMU
TUIOCKOCTSIMU; O TIEPECEUSHHUN TPSIMOiL ¢
ABYM: NTapalJICJIbHBIMUA IIJIOCKOCTAMUA

02.12.2025

38

[ToBTopenue: Teopema [Mudaropa Ha
TUIOCKOCTH

03.12.2025

39

IToBTOpEHME:!
TPUTOHOMETPUSAIIPSIMOYTOJIbHOTOTPEYT OJIbH
UKa

04.12.2025

40

CpolicTBa Ky0a U IpSIMOYT'OJIBHOTO
napaJuenenumnena

09.12.2025

41

Boruncnenue IMH 0Tpe3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapaJuleIICIIUIIE e

10.12.2025

42

[leprieHIUKYIISIPHOCTD NPSAMON U
miockocTy. [Iprusnak
MEPIEHIUKYJIIPHOCTH MPSMOMN U
IUIOCKOCTH

11.12.2025

43

[leprieHUKYIISIPHOCTD NPSAMON U
miockocTy. [Iprusnak
MEPIEHIUKYJIIPHOCTH MPSIMOMN U
IUIOCKOCTH

16.12.2025

44

Teopema o cyllIeCTBOBaHUHU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOAALLEH

17.12.2025




yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHANKYISIPHON K TIIOCKOCTH

[ImockocTH U NEPHEHANKYISPHBIE UM

45 18.12.2025
IIpsIMbI€ B MHOTOTpaHHHUKAX

46 [InockocTy U nepreHANKYISIPHBIE UM 23.12.2005
IIpsIMbI€ B MHOTOTpaHHHUKAX
[lepnieHauKYyISp U HAKIIOHHAS.

47 [TocTpoenne nepneHauKymsipa u3 TOYKHA HA 24.12.2025
IPSIMYIO
[lepnieHauKYIp U HAKIIOHHAS.

48 ITocTpoeHue neprneHuKyispa U3 TOYKU Ha 25.12.2025
IPSIMYIO

49 Teopema o0 TpEX NmepneHIUKYIIApAX 30.12.2025
(mpsimasi u 0OpaTHas)

50 Teopema o0 TpEX meprnEeHIUKYIIApAX 13.01.2026
(mpsimast 1 0OpaTHas)

o1 YToaMex1ycKpemBaoIMMHUCAIPSIMBIMU 14.01.2026

59 [Tonck nepneHauKyIsIpHBIX MPSIMBIX C ) 15.01.2026
MTOMOIIBIO NMEPIIEHIUKYIISPHBIX MJIOCKOCTEN

53 OpToroHATBHOETPOSKTUPOBAHUE 20.01.2026
ITocTpoenue ceuenuii Kyoa, MpU3MBlI,

54 MPaBUJIBHON MUPAMUIBI C IIOMOIIBIO 21.01.2026
OPTOTOHAJILHOM IPOEKIIUU
ITocTpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUJIBHON MUPAMUIBI C IIOMOIIBIO 22.01.2026
OPTOTOHAJILHOM IPOEKIINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO 92 01.2026

m10CcKoCTH. InockocTucummerpuii B




MHOTI'OrpaHHUKax

57

[Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOM U
IJIOCKOCTH KakK CIIECTBUE CUMMETPUHU

27.01.2026

58

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH J0 INIOCKOCTH

28.01.2026

59

IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO INIOCKOCTH

29.01.2026

60

CriocoObl OITyCTUTh NEPIIEHNKYISAPBIL:
CUMMETpHS, CABUT TOUKHU MO TapajlIeIbHON
IpsIMOI

03.02.2026

61

CaBur no HenapaieaIbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

04.02.2026

62

KonTponsHast padora "B3aumHoe
PacCIOJIOKEHNE MPSIMBIX U IUNIOCKOCTEN B
IpocTpaHcTBe"

05.02.2026

63

IToBTOpEHUE: yroy Mex 1y NpsMbIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

10.02.2026

64

IToBTOpEHME: Yyroy MeK Iy
CKPCIIUBAOIIUMHUCA ITPAMBIMHA B
IIPOCTPAHCTBE

11.02.2026

65

reOMeTpI/I‘-IeCKI/IC METOABI BBIYMCIICHUA
yriia MEXAy NpsAMbBIMH B MHOTOTI'paHHUKaxX

12.02.2026

66

JIByrpanHbiii yroj. CBOMCTBO JTMHEWHBIX
YIJI0B ABYI'PAHHOIO yIjla

17.02.2026

67

[lepnengukynspHsle mwiockoctu. CBoiicTBa
B3aMMHO IEPIECHANKYISAPHBIX IIJIOCKOCTEN

18.02.2026




68

[Ipu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEM; TeOpeMa O IPSAMOU
IIEPECEUCHMs] ABYX IIIIOCKOCTEN
MEPIEHUKYJISIPHBIX TPEThEH IIIIOCKOCTH

19.02.2026

69

[IpssmoyrobpHBIN Napasuienenunen; Kyo;
U3MEPEHUS, CBOMCTBA IIPSIMOYTOJIBHOTO
napasuleeue1a

24.02.2026

70

Teopema 0 quaroHanau NpsIMOYTOJIBHOTO
napajuiesienuIe1a v CIeCTBUE U3 Hee

25.02.2026

71

CrepeomeTpuyuecKkue U IpUKIIaJIHbIe
3aJ]a4d, CBSI3aHHBIC CO B3AaMMHBIM
PAaCIIOJIOKCHUEM TIPAMBIX U IIJIOCKOCTHU

26.02.2026

72

[ToBTOpEHME: CKpEMIMBAIOIIUECS MIPSIMBIE,
rapasuiesibHbIE IIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKaX

03.03.2026

73

[Tapa napansenbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXAY CKPELIUBAIOMMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

04.03.2026

74

PaccrosiHre OT TOYKH JI0 TUIOCKOCTH,
paccTosiHuE OT MPSIMOM J0 TJIOCKOCTH

05.03.2026

75

Beruncnenue paccTosHul MEXIy
CKPELIMBAIOIMUMUCS IPSIMBIMU C TIOMOIIBIO
MEePIEHIUKYISIPHON INIOCKOCTH

10.03.2026

76

TpéxrpaHHsblil yroJ, HEPaBEHCTBA IS
TpexrpaHHbIX yrinoB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPaHHOTO yIjia

11.03.2026




DneMeHThI chepruiecKoil TeOMEeTpHH

77 1 12.03.2026
reoJIe3nYecKue JINHUU Ha 3emiie

78 KOHTpOJIBHEIlISI pabota "VYrisl u 1 17.03.2026
paccTosiHus

79 CI/ICTeMaTI/BaIII/IIS'I 3HaHU# "MHOrorpaHHuK 1 18.03.2026
U €rO0 3JIEMEHTBI

80 IInpamua. Bunel nupamua. [IpaBuiibHas 1 10.03.2026
nupamuaa

81 [Ipusma. IIpsamas u HaKJIOHHAS IPU3MBIL. 1 24.03.2026
IIpaBunbHas npusma

82 [Ipssmont HapanJIUeJIeHI/IHezI, 1 95.03.2026
MPsIMOYTOJIbHBIN Napajuienenunes, Kyo

83 BI)IHyKJIBIejVIHOFOFpaHHI/IKI/I. 1 26.03.2026
Teopemaldiinepa
Brinykiieie MHOTOTpaHHUKU. Teopema

84 Oiinepa. [IpaBunbHbIC U MONTYIPABUILHBIC 1 07.04.2026
MHOTOTpaHHUKU

85 KonTpoapHaspadbora "MuororpaHHUKU " 1 08.04.2026

86 [TonsTHE BEKTOpA HA MJIOCKOCTH U B 1 09.04.2026
IIPOCTPAHCTBE

87 CyMMaBEeKTOpOB 1 14.04.2026

88 PazHocTEBEKTOPOB 1 15.04.2026

89 [TpaBwnonapamienenumnena 1 16.04.2026

90 YMHOKEHNEBEKTOPAHAYHCIIO 1 21.04.2026

o1 Pasnoxxenue Bekropa 1o 6a31/1<:}u/ TpEX 1 92 04.2006
BEKTOPOB, HE JIEXKAIIUX B OJTHOM MJIOCKOCTH

92 CkansipHOCTIPOU3BEICHHE 1 23.04.2026




Beruncnenue yriia Mexxy BEKTOpamMu B

93 1 28.04.2026
POCTPAHCTBE
94 [Ipocreiimmesanaym ¢ BEKTOpaMHU 1 29.04.2026
95 [Ipocreiimmesanaym ¢ BEKTOpaMHU 1 30.04.2026
96 [Tpocreiimmesanaun ¢ BEKTOpaMH 1 05.05.2026
97 [IpocTeitmuesagauu ¢ BEKTOpaMH 1 06.05.2026
98 O06o01IeHre U CUCTeMaTH3AIMSI3HAHIH 1 07.05.2026
99 HpOMe)KyTOLjHaSI arrectanus B popme 1 12.05.2026
KOHTPOJBHON PabOTHI
100 | OO6obmieHne U cucTeMaTu3alrsI3HAaHAN 13.05.2026
101 | OO6oO6mieHNE U CHCTeMaTU3aUI3HAHN I 14.05.2026
102 | OO6ob6meHne u cucTeMaTu3alusI3HaHA N 19.05.2026
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne KosaunuecrBouacos
JaTauzyude JyeKTpOoHHbIeNN (P POBbIEOOPA30BATEIbHBI
n/ | Temaypoka Bcee KonTposbHbiepa
HUS epecypchbl
n ro 00THBI
IToBTOpenue Temsl "KoopauHatsl
1 BEKTOPA Ha IJIOCKOCTH U B 1 02.09.2025
IIpocTpaHCcTBe"
9 IToBTOpEHUE TEMBI "CKaJIIISIpHOC 1 03.09.2025
IIPOU3BEACHNE BEKTOPOB
3 IToBTOpeHue Temsl "'Boruncienue y:na 1 04.09.2025
MEXTy BEKTOpaMH B IIPOCTPAHCTBE
IToBTOpEHUE TEMBI 'Y paBHEHME
4 MPSMOM, MPOXOISIIEH Yepe3 1B 1 09.09.2025
TOYKHU"
5 YpaBHEHUE IOCKOCTH, HOPMaJIb, 1 10.09.2025
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHUE IOCKOCTH, HOPMaJlb, 1 11.09.2025
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoenpousBeneHue 1 16.09.2025
8 JII/IHeUP”IHHeHepaBeHCTBa, 1 17.09.2025
JMHEWHOETIPOTrpaMMHUPOBAHNUE
9 JII/IHeUP”IHHeHepaBeHCTBa, 1 18.09.2025
JMHEWHOETIPOTrpaMMHUPOBAHNE
10 AHanuTUYECKHUE METO/IbI pacuéTa yriia 1 93.09.2025
MEXy MPSMBIMU B MHOTOTPaHHUKAX
1 AHanuTUYECKHUE METO/IbI pacuéTa yriia 1 93.09.2025
MEXTy IJTIOCKOCTSIMHU B




MHOTr'OrpaHHuKax

@opMyiia pacCTOSIHUSA OT TOYKH J10

12 24.09.2025
TUTIOCKOCTH B KOOPJAMHATAX
HaxoxaeHne paccTosHUN OT TOYKH 10

13 P 25.09.2025
IJIOCKOCTH B KyOe
HaxoxaeHne paccTosHUM OT TOYKH 10

14 p ; 30.09.2025
TUTOCKOCTH B TIPABUIILHOM TUPAMHUJIE
KontponbHaspaboTa

15 | 0P g " 01.10.2025

AHanuTH4YeCKasreoOMeTpHs

Ce4eHUSIMHOTOTPAHHUKOB:

16 02.10.2025
CTaHJIaPTHBIEMHOTOT PAHHUKHU
Ce4eHUSIMHOTOTPAHHUKOB:

17 07.10.2025
METO/ICTIC/IOB
CeueHnss MHOTOI'PaHHUKOB:

18 CTaHJapTHBIE TIOCKOCTH, 08.10.2025
MePEeCEUCHISI TIPSIMBIX U TUIOCKOCTEH
[TapamiensHbIe IPSMBIC U TUIOCKOCTH

19 09.10.2025
napauieTbHbIC CEUCHUS
[TapamiensHbIe IPSMBIC U TUIOCKOCTH

20 i} y 14.10.2025
pacuéT OTHOIICHUH
[TapamiensHbIe IPSMBIC U TUIOCKOCTH

21 YIJIBI MEXKIY CKPEIUBAIOIINMUCS 15.10.2025
TPSIMBIMH
[TepnieHIUKYIIpHBIC TIPSIMBIC U
TUTOCKOCTH: CTaHIAPTHBIC APl

22 P - 16.10.2025
MEPICHIUKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPUH MHOTOTPaHHUKOB

23 [lepnienauKynsipHBIE TIPSIMBIE U 21.10.2025




IUIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIpax

24

IlepnieHuKyIIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IJIUH B
MHOI'OTpaHHUKAaxX

22.10.2025

25

[ToBTOpenue: mwronaau
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
TI0MIaIeH, COOOpaXKEHHUS ITOT00MS

23.10.2025

26

[ToBTOpenue: mwronaau
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
TI0MaIeH, COOOpaXkeHus O 100us

05.11.2025

27

[ToBTOpenue: mwronaau
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS
TIoMIaIeH, COOOpaXKEHHUS ITOT00MS

06.11.2025

28

[Inomany ce4eHnii MHOTOIPaHHUKOB!
TUTOIAAN TTOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOPaKECHHSI 11O T0OHSI

11.11.2025

29

[Inomany ce4eHnii MHOTOIPaHHUKOB!
IUIOLIAa/IM IOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakeHUsI 10100Us

12.11.2025

30

KonTponasHas padora "[loBTOopenue:
MHOTOTPAaHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

13.11.2025

31

O06BeM Tena. O6beM MPSMOYTOJIEHOTO
napajuiesenuneia

18.11.2025

32

3amaun 00 yaBOCHHUH Ky0a, O
KBaJIpaType Ky0a; O TPUCEKIIUH yriia

19.11.2025

33

CrepeomeTpuueckue 3a1auH,

20.11.2025




CBSA3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO Mapasiieseumea

34

[Tpukagabie 3a1a4u, CBSI3aHHBIC C
BBEIYHCIIEHMEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJiIeNIeTuIe1a

25.11.2025

35

OOBEMIPAMOUTIPU3MBI

26.11.2025

36

CrepeomeTpHuueckue 3a1auH,
CBSI3aHHBIE C BHIYMCIEHUEM 00BEMOB
IIPSIMOM ITPU3MBI

27.11.2025

37

[TpuknaaHeie 3a1a4uu, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

02.12.2025

38

Brrunciieaue 00bEMOB TEI C

IIOMOIIBIO OHpeZ[CJIéHHOI‘O HHTCrpaia.

O0BEMHAKIIOHHONITPU3MBI

03.12.2025

39

Brrunciieaue 00bEMOB TEI C

IIOMOIIBIO OHpeZ[CJIéHHOI‘O HHTErpaia.

O0BéMIUpaMuIbI

04.12.2025

40

dopmyna 00bEMa MUpamMHuIbI.
OTtHomeHne 00EMOB MUPAMUJL C
o0Im¥M yriiom

09.12.2025

41

dopmyna 00bEMa MUpamMHuIbI.
OTtHomeHne 00EMOB MUPAMUJL C
o0Im¥M yriiom

10.12.2025

42

CrepeomeTpHuueckue 3a1auH,
CBsI3aHHBIC C O6’béMaMI/I HaKJIOHHOHU
[IPU3MBI

11.12.2025

43

CrepeomeTpHuueckue 3a1auH,
CBSI3aHHBIE C 00BEMaMU TTUPAMUIBI

16.12.2025




44

[IpuknagHeie 3a/1a4u 1O TEME
"OO0BEMEI TEN'", CBI3aHHBIE C 00BEMOM
HAaKJIOHHOM IIPU3MBI

17.12.2025

45

[Ipuknaaneie 3a/1a4u 1O TEME
"OO0BEMEI TEN'", CBI3aHHBIE C 00BEMOM
MTUPAMU/IBI

18.12.2025

46

ITpumenenne 06bEMOB. Brrunciienue
paccTosHUA A0 IUIOCKOCTH

23.12.2025

47

KonTposasHaspaboTta
"O0BEMMHOTOTpaHHHKA"

24.12.2025

48

I_II/IJII/IHI[pI/I‘-IGCKaSI IMOBCPXHOCTD,
00pazyromire HUJINHIPUIECKOM
IIOBEPXHOCTH

25.12.2025

49

Hunuuap. [psamoit kpyrosou
nunuHap. [nomane noBepxHocTH
LUJIMHIpA

30.12.2025

50

Konnueckas noBepXHOCTD,
00pa3zyrolire KOHUIEeCKOM
nosepxHocty. Konyc

13.01.2026

o1

Ceuenue KOHyca IMIOCKOCTHIO,
MapauieIbHON MIIOCKOCTH OCHOBAHUS

14.01.2026

52

VYceuénnslil konyc. M300pakeHune
KOHYCOB U YCEUEHHBIX KOHYCOB

15.01.2026

53

[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCA

20.01.2026

54

[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJTHOM ITOBEPXHOCTH KOHYCA

21.01.2026

55

CrepeomeTpHuueckue 3a1a4u Ha

22.01.2026




JI0Ka3aTeNbCTBO U BEIYHCIICHHUE,
MOCTPOEHUEM CEYEHUI LIMJIUH]IPA,
KOHYCa

56

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEUEHUN LIUIIUHAPA,
KOHyca

27.01.2026

57

HpI/IKJIaIIHI)IC 3aaa4M, CBA3aHHBIC C
MUJIIUHAPOM

28.01.2026

58

HpI/IKJIaIIHI)IC 3aaa4M, CBA3aHHBIC C
HUJIUHAPOM

29.01.2026

59

Cdepa u map

03.02.2026

60

[epeceuenwue chepsl u mapa ¢
miockocThio. Kacanue mapa u cdepbl
IIOCKOCTBIO. Bua n
U300pakeHuenapa

04.02.2026

61

[epeceuenwue chepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepbl
IJIOCKOCTBI0. Bua n
U300pakeHuenapa

05.02.2026

62

VYpasuenue chepsl. [Tnomans chepst u
e€ yacTten

10.02.2026

63

Cummetpusicepsl U mapa

11.02.2026

64

CrepeomeTpHuueckue 3a1a4u Ha
JI0KA3aTeNbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO Cepoii U Mapom,
MMOCTPOEHUEM UX CEUCHUH TIJIOCKOCTHIO

12.02.2026

65

CrepeomeTpHuueckue 3a1a4u Ha

17.02.2026




JI0OKA3aTeIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoii U mapom,
MMOCTPOEHUEM MX CEUCHUH TIJIOCKOCTHIO

HpI/IKHaIIHBIC 3a1a4M, CBA3aHHBIC CO

66 y 18.02.2026
cdepoit u mapom
IToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYMCIICHHUS B 19.02.2026
OKPYKHOCTH, CTaHJAPTHBIC TTOT00USI

68 Paznuynabie KOMOMHAIINY TEIT 24.02.2026
BpAIICHUS 1 MHOTOTPAaHHUKOB

69 3amgauun HOI 'TCMG "Tena u MOBEPXHOCTH 25 02.2026
BpallCHUS

70 3amgauun HOI 'TCMG "Tena u MOBEPXHOCTH 26.02.2026
BpalllCHUS
K oora"T

71 OHTpOJIbHAs paboTa fna u 03.03.2026
MMOBEPXHOCTH BpaIllCHUs

79 O6’I)"éM uunuHapa. Teopema 00 04.03.2026
00BbEME MPAMOTO HUITUHIPA
Brruucnenmne o0bEMOB Te €

73 IIOMOIIBIO OIPENETIEHHOTO UHTETPAIIA. 05.03.2026
O06BéMKOHYCA

74 [Tnomanu 60KO0BOM U MOJTHOM 10.03.2026
MOBEPXHOCTU KOHYCa
CrepeomeTpHuueckue 3a1auH,

75 CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB 11.03.2026
LHUJTMH]pA, KOHYCa

76 [Ipuknagneie 3a/1a4u 1O TEME 12.03.2026

"OO0BEMBI U IJIOIIAIN TOBEPXHOCTEN




TCI

7

O0bEM 11apa U MapoBOTroO CEKTOPa.
Teopema 06 00béme tapa. [lnomans
cdepsl. CTepeoMeTprUYeCcKHe 3a/1a49H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HLEMOB
11apa, [apoBOTro CerMeHTa u
IIAPOBOTO CEKTOPA

17.03.2026

78

IIpuknanHele 3aga4u 110 TEME
"OOBEMEI TEN'", CBI3aHHBIE C 00BEMOM
apa ¥ TIomassio cepsl.
CoOTHOIIEHUAMEXAYIUIOIAIIMUIIOBE
pxHOCTEl 1 00BEMaMHUIIOTOOHBIXTE

18.03.2026

79

ITonoGHbIE TENa B IPOCTPAHCTBE.
N3menenne o6bEMa npu no100UH.
CrepeomeTpHuueckue 3a1auH,
CBsI3aHHBIE C BBIYMCIIEHUEM 00BEMOB
TeJI U TUIOMIAIeH TTOBEPXHOCTEH

19.03.2026

80

Kontponbnas padota "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYIJIBIX TEN"

24.03.2026

81

JIBUKEHHUSI IPOCTPAHCTBA.
OtoOpaxkenus. J[BrkeHus n
paBeHcTBO uryp. Obmue cBoiicTa
JBUKEHU

25.03.2026

82

Bunp! nBUKeHHUN: MapauIeIbHbIN
MIEPEHOC, LICHTPAJIbHAs CUMMETPHH,
3epKaJIbHasi CHMMETPUs, IOBOPOT
BOKPYT IIPSIMOM

26.03.2026

83

[IpeoOpazoBanus nopoous. [psmas u
cdepa Diinepa

07.04.2026




84

['eomerpuueckue 3agaun Ha
MNPUMCHCHUC ABUKCHUS

08.04.2026

85

Kontponbnas padota "BekTopsl B
IpocTpaHcTBe"

09.04.2026

86

Ob6o6mmatomiee nosropenue 11
MOHATUH U METOIOB Kypca T€OMETPUH
10-11 xitaccoB, cucreMaTHU3aIys
3HaHui: "[lapannenbHOCTh NPSIMBIX U
IUIOCKOCTEH B IpOCTpaHCTBE"

14.04.2026

87

Ob6o6mmatoniee nosropenue 11
MOHATUHN U METO/IOB Kypca T€OMETPUH
10-11 xiraccoB, cucreMaTHU3aIys
3HaHMi: "BekTopbl B mpocTpaHCcTBE"

15.04.2026

88

Ob6o6mmatoniee nosropenue 11
MOHATUHN U METO/IOB Kypca T€OMETPUH
10-11 xiraccoB, cucreMaTU3aIys
3HaHM: "BekTopsl B mpocTpaHCcTBE"

16.04.2026

89

Ob6o6mmatoniee nosropenue 11
MOHSATHI U METOJIOB Kypca reéOMeTpUHr
10-11 xiraccoB, cucreMaTH3aIys
3HaHmii: "O0beM MHOTOTpaHHHKA"

21.04.2026

90

Ob6o6mmatomniee nosropenue 11
MOHATHI U METOJIOB Kypca reéOMEeTpUHU
10-11 xiraccoB, cucreMaTH3aIys
3HaHmii: "O0beM MHOTOTpaHHHKA'"

22.04.2026

91

Ob6o6mmatoniee nosropenue 11
MOHATUHN U METO/IOB Kypca T€OMETPUH
10-11 xiraccoB, cucreMaTU3aIys
3HaHui: "[lo1many NOBEpXHOCTH U

23.04.2026




0OBEMBI KPYIJIBIX TET

92

Ob6o6mmatomee nosropenue 11
MOHATUH U METOIOB Kypca T€OMETPUH
10-11 xitaccoB, cucreMaTHU3aIys
3HaHui: "[o1many NOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN'

28.04.2026

93

[TpomexxyrouHas arrectanus B popme
KOHTPOJILHOH pabOTHI

29.04.2026

94

[ToBTOpEeHue, 06001IeHNE U
cucTeMaTu3alus 3HaHu!

30.04.2026

95

[ToBTOpEeHUe, 06001IeHNE U
cucTeMaTu3alus 3HaHu!

05.05.2026

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

06.05.2026

97

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

07.05.2026

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

12.05.2026

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

13.05.2026




100

Hctopus pa3BuTHsI CTEPEOMETPUH KaK
HAyKU U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT UM

14.05.2026

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ pOoJib B Pa3BUTUH
COBPEMEHHBIX HHKCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

19.05.2026

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ pOoJib B Pa3BUTUH
COBPEMEHHBIX HHKCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

20.05.2026

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




INPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBbI

10 KJIACC

Koanposepsiemorope3yJbrara

IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbl CpeIHEero
o0miero oopa3zoBaHus

I'eomerpus

7.1

OHGpHpOBaTB IOHATHUAMM: TOYKA, IpsiMasi, IMIOCKOCTh

7.2

IIpuMeEHATh aKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX
IIpU PEILICHUHA FEOMETPUYECKUX 3a/1a4

7.3

OnepupoBaTh MIOHATUSIMU [1apajuIeIbHOCTh u
MEPIEHUKYIISIPHOCTD NPAMBIX U INIOCKOCTEN

7.4

KnaccupunupoBaTh B3aUMHOE PACHOI0KEHUE MPSIMBIX H
IIJIOCKOCTEN B IIPOCTPAHCTBE

7.5

OnepupoBaTh MNOHATHSAMH. JBYTPaHHBIA YroJ, TpaHU
JBYIPAHHOT'O yIJa, peOpo JBYrpaHHOTO YTIia, JIMHEHHBIN
yrojl ABYIPaHHOTO yrja, TpagyCcHas Mepa JIBYIPaHHOIO
yria

7.6

OnepupoBaTh MOHATHSAMM. MHOTOI'PDAaHHUK, BBIITYKJIBIA H
HEBBIITYKJIbI MHOTOTPAaHHHUK, 3JIEMEHTHI MHOIOI'DAaHHMKA,
MIPaBUJIBHBI MHOTOI'PAaHHUK

7.7

Pacno3HaBateb ~ OCHOBHBIE  BUJbl ~ MHOIOTPaHHUKOB
(mupaMuja, NpusMa, NPSIMOYIOJIBHBIM IapaliesenuIe,

Ky0)

7.8

KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS
s knaccupukanuu - (BBINYKJIBIE W HEBBIITYKIIbIC
MHOTI'OTPAaHHUKH, MPABWIbHBIE MHOTOTPAHHUKH, IPSIMbIE U
HAKJIOHHBIC TIPU3MBI, TApaJUICICTTUTIC IbI)

7.9

OnepupoBaTh MOHATUSAMU. CEKyLIas IUIOCKOCTb, CEYEHHE
MHOTI'OTPaHHUKOB

7.10

OOBsACHATD IIPUHLIMIIBI [IOCTPOEHUS CEUYCHUI
MHOTI'OTPAaHHUKOB, UCIIOJIb3YsI METOJL CIIEN0B

7.11

Ctpouth ceueHUss MHOTOTPAHHHMKOB METOJIOM CIIEJOB,
BBITMIOJIHATE (BBIHOCHBIC) IJIOCKUE YEPTEKU M3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y

7.12

Pemats 3a/la4v Ha HAaXOXJICHUC I'COMCTPUUCCKUX BCIUYNH
10 o6pa3uaM WM aJIropuTMaM, IMIPUMCHASA H3BCCTHBLIC
AHAIUTUYCCKUC MCTOAbI IIpU PCHICHHUU CTAaHAAPTHBIX
MAaTEMaTHYCCKUX 3aJad Ha BBIYHUCIICHHUC paCCTO}IHI/Iﬁ
MCKAY ABYMA TOYKAMM, OT TOYKHU O HpﬂMOfI, OT TOYKHOO




IIOCKOCTH, MCKAY CKPCIIUBAOIITUMUCA NTPAMBIMUA

7.13

Pemath 3a/la4v Ha HAaXOXJICHUC I'COMCTPUUCCKUX BCIMYNH
110 o6pa3uaM WK aJIroOpuTMaM, IMIPUMCHASA H3BCCTHBLIC
AHAIUTUYCCKUC MCTOAbI IIpU PCHICHHUU CTAaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aJa4 Ha BBIYUCIICHHUC YIJTIOB MCKIY
CKpCHINBAOINMHUCH IPpsIMBIMH, MCKIY HpHMOﬁ nu
IJIOCKOCTBIO, MEKAY INIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

7.14

Bbruncnare 00bEMBI M IUIOIIAAM  MOBEPXHOCTEH
MHOTOTPaHHUKOB (IpU3Ma, MUpaMHIa) C MPUMEHEHHEM
¢dbopMyI1, BBIYMCIATH COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MOBEpXHOCTEH, 00bEMaMK MOJ0OOHBIX MHOTOI'PAaHHUKOB

7.15

OmnepupoBaTh MOHATUSAMHU. CHMMETPUS B HPOCTPAHCTBE,
LIEHTP, OCb M IJIOCKOCTh CHMMETPUH, LEHTpP, OChb U
IUIOCKOCTh CUMMETPHHU (UTYPBI

7.16

W3Bnekath, MnpeoOpa3oBbIBATh M HHTEPIPETUPOBATH
UHGOpPMALMI0O O TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢burypax, npeJcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX

7.17

[IpumensTh reomerpuueckue (GaxkThl A peIICHUs
CTepEOMETPUYECKUX 3ajad, MPEANOIaraiux HECKOIbKO
raroB peuICHHA, CCJIN YCJIOBUA IMPUMCHCHUA 3aJaHbl B
sSBHOU (hopme

7.18

IIpuMeHATH NpOCTEMIIME IPOrpaMMHBIE CpPEACTBA W
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILICHUU
CTEPEOMETPUYECKUX 3a]1a4

7.19

IIpuBOoUTE IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEMU
B NPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB
TEOMETPHUHU B UCKYCCTBE

7.20

[IpuMeHsATH,  MOJIydeHHbIE  3HAHUS  HAa  TPAKTHKE!
aHAJTM3UPOBATh peAbHbIE CHUTYallUd W  NPUMEHSAThH
U3yYeHHbIE TIOHATUS B TpOLIECCe TIOMCKA pEIIeHUs
MaTEMaTHYECKH copMyIupoBaHHON pooJIeMBbl,
MO/IEJIMPOBATh peajbHbIEe CUTYallud Ha SI3bIKE T€OMETPHUH,
UCCIIEIOBaTh IMOCTPOEHHBIE MOJENIH C HCHOJIb30BAHUEM
TeOMETPUUECKUX TMOHATHHA M TeopeM, ammapara aireOpsl,
pemaTh NpakTUYECKUe 3aauH, CBI3aHHBIE C HAXOXKICHUEM
reOMEeTPUYECKUX BETHUNH

11 KIACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbl CpeIHEero
o0miero oopa3zoBaHus




I'eomerpus

6.1

OnepupoBaTh NOHATHIMU: HUIMHAPUYECKAS] IOBEPXHOCTbD,
oOpasylonye UWIMHIPUYECKOH MOBEPXHOCTH, IMIMHIP,
KOHMYECKas TOBEPXHOCTh, 0Opa3yroliue KOHUYECKOH
MOBEPXHOCTH, KOHYC, ChepruuecKasi IOBEPXHOCTh

6.2

Pacno3naBarb Tenma BpameHus (LII/IJII/IH,Z[p, KOHYC, C(bepa "
wap)

6.3

OOBACHATH CIIOCOOBI MOJTYYSHUS TEJl BpaIlleHHs

6.4

KnaccupunupoBarb B3auMHOE pPACHOJIOKEHHUE COepsl U
MJI0CKOCTH

6.5

OnepupoBarh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE
CErMEHTa, BBICOTA CErMEHTA, LIAPOBOW CIIOM, OCHOBAHUE
LIApOBOTI0 CJIOS, BBICOTA LIAPOBOIO CJIOs, IIAPOBOK CEKTOP

6.6

Boruncnsate 00BEMBI M IUIOMAAM TOBEPXHOCTEH TeI
BpAIICHUS, TEOMETPUUYECKUX TEN ¢ TPUMEHEHHEM (HOpMYIT

6.7

OmnepupoBaTh MOHATUSMHU. MHOTOTPAHHHUK, BIHCAHHBIA B
cdepy U onucaHHBI OKOJO cdepsl, cdepa, BIUCAHHAS B
MHOTOTPaHHUK WU TEJIO BPAIICHUs

6.8

Boruncnsate COOTHOIICHHUS MEXITY TUTOMIASIMU
MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX TET

6.9

N300paxxate u3ydaemble (uUrypsl OT PykKH U C
MPUMEHEHHEM IPOCTBIX YePTEKHBIX HHCTPYMEHTOB

6.10

BhInonHATh (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PUCYHKOB
NpOCThIX OOBEMHBIX (GUTYp: BUA CBEpXy, COOKY, CHU3Y;
CTPOMTH CEUCHHMS TeJl BPaLllCHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH M  MPEOOpPa3OBBIBATH
MHPOpPMALMI0O O TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢burypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX

6.12

[IpumensTh reomerpuueckue (GaxkThl JAJS  peIICHUs
CTepEOMETPUYECKUX 3ajad, MPEANOIaraiuX HECKOIbKO
1raroB peuICHHA, CCJIN YCJIOBUA IMPUMCHCHUA 3aJaHbl B
sSBHOU (hopme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrimonsaTe ,Z[CﬁCTBHH CJIOKCHUSA BCKTOPOB, BBIYUTAHUA
BCKTOPOB W YMHOXCHHSA BCKTOpa Ha YHUCIIO, O6I>SICHHTL,
KaKMMHU CBOMCTBAMHU OHH 06Ha,[[aIOT

6.15

IIpuMeHATh NpPaBWIO NAapAUICIICHHUINENA IIPU CIOKECHUU
BEKTOPOB

6.16

OnepupoBaTh MOHATHUSAMH. JEKapTOBBI KOOPAMHATHI B
IIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpPA, pPaBEHCTBO
BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YroJl MEXIY BEKTOpaMH,




CKAJLIPHOE IIPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonuts cyMMy BEKTOPOB U IIPOMU3BEICHUE BEKTOpPA Ha
YHUCJIO, YTOJI MEXKYy BEKTOPAMHU, CKaISIPHOE IIPOU3BEACHUE,
packiajgbplBaTh  BEKTOpP IO JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM

6.18

3ajaBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CHUCTEME
KOOpJMHAT

6.19

Pemwate  mpocreliive  reoMeTpuyeckue — 3aJadyd  Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOIO METOAA

6.20

Pemarn 3aJa4yd Ha O0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX
OTHOIIICHUN U HaXOKIACHUC I'COMCTPUUCCKUX BCIIMYUH I10
06pa3uaM WK aJITOpUTMaM, NpUMCHAA U3BCCTHBIC MCTOAbI
IpUu pCIICHUN CTAHAAPTHBIX MATCMATUUCCKUX 3ada4

6.21

[IpuMeHATH NpOCTEMIIME IPOrpaMMHBIE CpPEACTBA U
3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILICHUU
CTEPEOMETPUYECKUX 3a]1a4

6.22

IIpuBoUTE IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEMU
B IPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB
TEOMETPHUHU B UCKYCCTBE

6.23

[IpuMeHsATH,  MOJIydEeHHbIE  3HAHUS  HAa  TPAKTHKE!
aHAJTM3UPOBATh peAbHBIE CUTYallUW W  HPUMEHSATH
W3yYeHHBIC TIOHATHS B TpoOlLIeCCe TIOMCKA pEIIeHHUs
MaTEMaTHYECKH copMyIupoBaHHON pooIeMBbl,
MO/IEIMPOBATh peajbHbIEC CUTYallud Ha SI3bIKE T€OMETPHUH,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIH C HCHOJIb30BAHUEM
TeOMETPUUECKUX TMOHATHHA M TeopeM, ammapara aireOpsl,
pemaTh NpakTUYECKUe 3aauH, CBsI3aHHBIE C HAXOXKICHUEM
reOMEeTPUYECKUX BEJTUUNH




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koa
7

IIpoBepsieMbliidjIeMEHTCOAEP/KAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mnpsMmas, IJIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMAaTUYECKOM IMOCTPOCHUU CTEPEOMETPHH . AKCUOMBI CTEPEOMETPUH U
CJIECTBUS U3 HUX

7.2

B3auMHOe pacrosnokeHHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, ITapaJlJIeIIbHbIC
U CKpeluuBawomuecs npsamele. [lapamienbHOCTs NOpsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE. MAapaJUICIbHBIE IPSIMBIE B IPOCTPAHCTBE, I1APAJUIEIBHOCTb TPEX
IIPSIMBIX, [1APAJUICJIBHOCTD MIPSMOM U IIJIOCKOCTH. YTJIBICCOHAIIPABIEHHBIMU CTOPOHAMH,
yroJ MEXy IPsMBIMHU B IIPOCTpaHCTBE. [lapaienbHOCTh MIIOCKOCTEN: MapalleIbHbIe
IJIOCKOCTH, CBOMCTBA IapajUIeIbHBIX IUIOCKOCTEH. lIpocreimme mpoCTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTH: TETPAdIp, KyO, Mapajuiesenunes], IoCTPOEeHHE CeUeHHH

7.3

[leprieHIUKYIAPHOCTE NPAMOM M IUIOCKOCTH. IEPHEHIUKYISIPHBIC IIpSMbIE B
IIPOCTPAHCTBE, IPSIMBIC NTapaJUICIbHbIE U IEPICHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJISIPHOCTA IIPSIMOM U INUIOCKOCTH, TEOpEMa O NPAMON IEPIEHIUKYIAPHOU
IIJIOCKOCTHU. YTJIbl B IIPOCTPAHCTBE. YIOJI MEXAY IPSIMOM U IJIOCKOCTBIO, JBYTPaHHBIN
yroJ, JUHEHUHBIN yroj ABYTPaHHOro yria. [lepneHauKymnsap 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT MPSMOMN 10 TJIOCKOCTH, MPOEKIUs PUTypHI Ha
IJIOCKOCTh. [IepneHIuKyIapHOCTh IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYISIPHOCTH JBYX
mockocteit. Teopema o TpEX nepreHIuKynspax

7.4

IloHATHE MHOTOIpaHHMKA, OCHOBHBIC DJJIEMEHTbl MHOIOIPDAHHMKA, BBIIYKIBIE H
HEBBINYKJIBIE MHOIOIPaHHMKH, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, IpaHU M OCHOBAaHUS NPHU3MBI, IpsMas U HAKJIOHHAs IMPHU3MbI, OOKOBas M
IIOJIHAs MIOBEPXHOCTH Npu3Msbl. [lapaienenunen, npsMOyroJbHbIN MapajlyIeJIeUIe] U
ero csoicTBa. [lupamuna: N-yrosibHas nupamua, TPaHU M OCHOBAHME IUPAMMUIBI,
OoKkoBasi M TOJHAs MOBEPXHOCTb MUPAMUJbI, NpaBWIbHAs M yCeYEHHAs MHUpaMHJIA.
OnemeHTsl Tpu3Mbl M nupamuabl. [IpaBuibHBIE MHOTOIpDaHHUKH: IOHSTHE
[IPaBWJIBHOIO MHOTOTpaHHMKA, IpaBUJIbHAs IpU3Ma U TNpaBWIbHAs NHUpPaMuUia,
NpaBUJIbHAS TPEYroJbHasi MUpaMUia U MpaBWIbHBIN TeTpasap, kyO. [IpencraBinenue o
IIPAaBWIbHBIX MHOTOIPAaHHUKAX. OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MIPU3MBI U TUPaMHU/IbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBE. CUMMETPUS OTHOCHUTCIILHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
QHGMCHTBICI/IMMCTpI/II/I B nupamMmujaax, napajiiejacnumneaax,
MPpaBUJIbHBIXMHOT'OT'PAaHHHUKAX

7.6

Bbruucienue 31eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, nuaroHanu, yriasl. Ilimomanp
OOKOBOI MOBEPXHOCTHU M MOJHOW MOBEPXHOCTHU NMPSIMON MPU3MBI, TUIOIIAb OCHOBAHUIH,
Teopema 0 OOKOBOI MOBEPXHOCTH MPsIMOi 1pu3Mbl. [1momans 60K0BOW OBEPXHOCTH U
IIOBEPXHOCTH IPABUWIBHOW NUPaMHUABI, TEOpEMa O IUIOIIAAM YCEYEHHOM NHUPAMUJBIL.
[Tonsatueo6o06bpEMe. OOBEMIUPAMUIBI, TPU3MBI




7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXTY IUIOMAASIMHA TOBEPXHOCTEH,
00BEMaMHU ITOAOOHBIX TENT

11 KIACC

Koxa
6

HpOBepﬂeMbIﬁ3JIeMeHTc0I[ep)KaHHH

I'eomerpus

6.1

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yooIIve IMIMHIPUYECKON MOBEPXHOCTH, OCh
IUIUHAPUYECKONW TOoBepXHOCTH. LmnuHap: ocHoBaHHMsS U OOKOBas TOBEPXHOCTH,
oOpa3yromas U 0Ch, IJIOIaAb OOKOBOW U TIOJTHOW MOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00Opa3yoNMe KOHUYECKOH MOBEPXHOCTH, OCh U BEpPIIUHA
KOHUYECKOW TOBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, O0pa3yromias U OCh,
oAb OOKOBOM M TMOJHON MOBEPXHOCTH. Y CEUEHHBIMKOHYC: 0Opasyloue u
BBICOTA, OCHOBAHUS 1 OOKOBAsIIOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paguyc, Iuamerp, IIouaap noBepxHoctu coepsl. Banmuoe
pacriosio)keHue cdepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOaab

cepsl

6.4

N3006pakeHue Tes BpalleHHust Ha MII0CKOCTH. Pa3BEépTKanmnuHapa 1 KoHyca

6.5

KomOunaiuu ten BpameHust U MHOTOIPaHHUKOB. MHOTOTpaHHMK, ONMCAHHBIH OKOJIO
cdepsl, cdepa, BIUcCaHHAs B MHOTOI'PAaHHUK, WM TEJIO BPaIlEHUs

6.6

[Toustne 06 o0béMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 o0OBEME
IPSIMOYTOJIBHOTO MapajlieNienuieia u cieacTsus u3 He€. O0bEM LUIMHIPA, KOHYCA.
O0béM mapa u miomaas chepol

6.7

[TooOHbIe Tena B pocTpancTBe. COOTHOIICHUST MEXTY IIOMIAIIMHU TOBEPXHOCTEH,
00BEMaMHU ITOAOOHBIX TENT

6.8

Ceuennss mwmHApa (HmapajuleibHO W TEPICHAUKYSIPHO OCH), CEYEHHs] KOHyca
(mapaienbHOe OCHOBAHUIO U IPOXOJISIIEe Yepe3 BEPIIMHY), CeUeHHS I1apa

6.9

Bexktop Ha mnockoct M B npocTpaHcTBE. Cl0KEHME U BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoikeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUII JEUCTBUN C BEKTOpaMHU

6.10

[IpsmoyronpHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaX. YroJl MexAy BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIYKMCIIEHHE YIIIOB MEXIYy NPAMBIMU U IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIIMETOANIPUPEILIEHUUT €OMETPUIECKMX3a1a4




INPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA3OBATEJILHON
INPOI'PAMMBI CPEJJHEI'O OBHIET'O OBPA3OBAHUA

KoanposepsiemororpebtoBanust

IIpoBepsiemble TPeOGOBaAHMS K MPeAMETHBIM
pe3yJibTaTaM 0CBOEHHs OCHOBHOI 00pa3oBaTe/ibHOIM
NPOrpamMMbl cpeHero o0uero oo0pa3oBaHus

Bnagenue Merogamu  J0Ka3aTeNbCTB,  ANTOPUTMaMHU
peleHus 3a/1a4; yMeHue GopMyIupoBaTh U ONEPUPOBATH
MOHATHAMU. ONPEAEIEHUE, aKCUOMa, TEOPEMA, CIIEACTBUE,
CBOICTBO, MpHU3HAK, [JOKa3aTeJbCTBO, PAaBHOCUJIbHBIE
(GOpMYIMPOBKH; MPUMEHSTh UX; YMEHUE (HOPMYITUPOBATH
o0paTHOE ¥ MPOTUBOIOJIOKHOE YTBEP)KJICHHE, IPUBOIUTH
IPUMEPbl U KOHTPIPHUMEPHI, HCIOJIb30BaTh METOJ]
MaTeMaTU4eCKOH MHAYKLUH, MPOBOAUTH J10KA3aTEIbHBIE
paccyXJA€HHs TpU  pEHIeHHH  3a7ad,  OLICHMBATh
JIOTUYECKYI0  INPaBUIBHOCTb  PAcCY)KJIEHUH; YMEHHE
OTEpUPOBATH TMOHATUAMU. MHOYKECTBO, MOJMHOXECTBO,
omnepaluuy HaJ MHOXECTBAMHM, YMEHHE HCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  anmapar s  ONHMCAaHHUSA
pEaJIbHBIX NIPOLIECCOB U SIBJICHUN U NPU PEILIECHUU 3a/]a4, B
TOM 4HCJI€ U3 JAPYrMX Y4YeOHBIX MpPEeIMETOB; yMEHHE
ONepUpPOBaTh MOHATUAMM: rpad, CBI3HBIA Trpad, IepeBo,
LUK, rpad Ha TUIOCKOCTH; YMEHHE 33/]aBaTh U OMHUCHIBATh
rpadpl pasIMYHBIMU CIIOCOOAMU; HCIIOJIb30BaTh Ipadbl

IpH pCIICHUU 3a1a4

YMeHHe onepupoBarh MOHATUAMM. HATYpPaJIbHOE YUCIIO,
LEJI0€ YUCIO, CTENEHb C LEJIbIM I10Ka3aTeiaeM, KOPEHb
HaTypaJbHOW CTENEHH, CTEINEeHb C pPalUOHAIbHBIM
[I0Ka3aTesIeM, CTENEHb C JACUCTBUTEIBHBIM IIOKA3aTelleM,
gorapupM  UYMCIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOU3BOJBHOTO  4YMCJIA,  OCTAaTOK MO  MOJIYJIO,
palMOHAIBHOE  YHCIIO, UPPALMOHAIILHOE  YHCIIO,
MHOXXECTBA  HATypajJbHBIX, LENbIX, PALUOHAIBHBIX,
JEUCTBUTEIIBHBIX YUCEN; YMEHUE UCIIOJIb30BaTh IIPU3HAKU

JACINMOCTH, HalMEHBIIHNH 06H_IPII>'I JACITHUTCIIb n




HauMeHbllee oOIiee KpaTHoe, aiaroput™ EBkimmma mpu
pelieHnur  3a7a4y;  3HAKOMCTBO  C  pa3jIMYHBIMHU
MO3UIMOHHBIMM ~ CHUCTEMaMH  CYHCIICHHS;  yMEHHE
BBIMOJIHATh BBIYMCICHUE 3HAYCHWH M TpeoOpa3oBaHUs
BBIpQXEHMH €O  CTEMEHAMH H  Jorapudmamuy,
npeoOpa3oBaHus APOOHO-PALMOHAIBHBIX  BBIPAKEHUII,
YMEHHUE ONEepUpPOBATh MOHATHAMHU: MOCIEI0BATENBLHOCTS,
apupmeTHyecKas nporpeccus, reoMeTpHyecKas
nporpeccusi, OSCKOHEYHO YOBbIBAIOIIas TeoMeTpUdecKas
Iporpeccusi; yMeHHe 3aJaBaTh IOCIIEA0BATEILHOCTH, B
TOM YHCJI€ C IOMOIIBIO PEKYPPEHTHBIX (hOPMYII; yMEHHE
ONEpUpPOBATh  TMOHATHSMU.  KOMIUIEKCHOE  YHUCIIO,
COTPSDKEHHBIE KOMILUIEKCHBIE YHMCIIa, MOIYJIb U apryMEHT
KOMIUIEKCHOTO 4Hcla, (opMa 3amucu KOMIUIEKCHBIX
gyucen  (reoMerpuveckas,  TPUTOHOMETpUYECKas U
anreOpamyeckas); yMeTb MPOM3BOJUTH apH()METHYECKUE
JeUCTBUS C KOMIUICKCHBIMH  YHMCJIaMH; TPUBOJUTH
NPUMEPbl  HCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEll;
ONEpUpOBaTh MOHATUAMM. MaTpuua 2X2 u  3%3,
ONpeNeNUTeNIb  MaTpPHLbl, TE€OMETPUYECKHI  CMBICIH

ONPCACIIUTECIIA

YMeHHe onepupoBaTb IOHATUSMH.  PALMOHAJIbHBIC,
HUPPALMOHAIILHBIE, [I0Ka3aTeJIbHBIE, CTCIICHHBIE,
norapu(pMUYECKre, TPUTOHOMETPUYECKHE YpaBHEHHUS U
HEPaBEHCTBA, HX CHUCTEMBI, YMEHHE OIEPUPOBATH
MIOHATUSAMM: TOXJIECTBO, TOKJECTBEHHOE
npeoOpa3oBaHre, ypaBHEHUE, HEPABEHCTBO, CHCTEMa
YPaBHEHUN U HEPABEHCTB, PAaBHOCUJILHOCTb YPaBHEHMW,
HEPaBEHCTB M CHUCTEM; YMEHHUE pElIaTb YpaBHEHUs,
HEPAaBEHCTBA M CHUCTEMBl C IIOMOINBIO Pa3JIMYHBIX
IIPUEMOB; pellaTh YpPaBHEHUs, HEPABCHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATH YPaBHEHMs, HEPABEHCTBA, MX
CUCTEMBI JJIs PELICHUS MaTEMAaTUUECKUX 3a1a4 U 3a1a4 U3

pa3uyHbIX 00JacTel HAyKH U PeaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMH. (DYHKIMSA, UYETHOCTD

GyHKLIMY, NEPUOAMYHOCTh (YHKLIMH, OTPAHUYCHHOCTD




(GyHKLIMY, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMYM (PYHKIUH,
HauOoublllee W HaMMEHbIIee 3HaYeHHs (YHKIMHM Ha
NPOMEXYTKE, HempepbiBHas  (QYyHKIMS,  ACHUMIITOTHI
rpadpuka (QYHKUMH, TepBas M BTOpas MPOM3BOJHAS
(GyHKIMH, TEOMETPUYECKMH U (U3NYECKUH  CMBICH
MIPOU3BOJIHOM, MepBOOOpa3Hasi, ONpeAeaEHHBIA UHTETPA;
YMEHHUE HaXOJUTh aCUMOTOTHI Tpaduka GyHKIUHU;, yMEHHUE
BBIUMCIATH  TPOU3BOAHBIE  CYMMBI,  IPOM3BEICHUS,
YaCTHOTO W KOMIIO3UIMH (PYHKIMH, HAXOJUTh YpaBHEHUE
KacaTenpHOW K rpaduky (GYHKIMH;YMEHUE HaXOIUTh
NPOM3BOJIHBIE  DJIEMEHTAapHBIX  (YHKIMHA;  yMeHHe
UCIONb30BaTh  MPOM3BOJHYIO Ui HCCIEeI0BaHUS
GyHKUMH, HAXOAWTh HaumOONbIIME W  HAUMEHbIIHNE
3Ha4YeHUs (PYHKIUH; CTPOUTH TIpa)UKd MHOTOUJIEHOB C
UCTOJBb30BAHMUEM amapaTa MaTeMaTHYecKOro aHalln3a;
MPUMEHATh MPOU3BOJIHYIO JUISI HAXOXKICHHUS HAWITY4IIero
pelieHus B NPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHUYECKUX M (PU3MUECKUX 3ajadax; HaXOJIUTh
wiomaan u oO0BbEMBI (QUIYp € TOMOINBIO HHTErpana;
MPUBOAMUTH MPUMEPHI MATEMAaTUYECKOTO MOAETHPOBAHUS C

MOMOIIBIO TU(PepeHIINaTbHBIX YPAaBHEHU N

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH,
oOpaTtHast (YHKIUS, KOMIO3HMIIUA (YHKIHH, JTHHEHHAS
¢dbyHKIMSA, KBagpaTuyHas  QYHKIHS, palydoHalIbHAs
GbyHKIMs, CcTeneHHas (YHKUUS, TPUTOHOMETPHUYECKHE
¢GbyHK1IMM, OOpaTHBIE TPUTOHOMETPUUECKUE (QYHKIUH,
nokazaTelpHasi U Jorapupmuueckas (QyHKIHMH; yMEHHUE
CTPOUTh TpapUKH HU3YYCHHBIX (YHKUUN, BBITOIHATD
npeoOpasoBanus rpadukoB  (QYHKIMHA, HCIIOJIB30BaTh
rpaduKy A U3y4eHUsl IPOIECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHny 3a/1a4 U3 JAPYruX y4eOHbIX MPeJIMETOB M 3a/ad
U3 peabHON KHU3HH; BhIpakaTh (OpPMyJIaMU 3aBUCUMOCTH
MEXJly BETMYMHAMH; MCIIOJIb30BaTh CBOMCTBA M TpaUKH
(GyHKIUH A1 pelleHns ypaBHeHH, HEPaBEHCTB U 3a/1a4 C
napameTpamu; u300paxarb Ha KOOPAWHATHOHN IUIOCKOCTH

MHOXKECTBaA pCIJ_ICHI/Iﬁ ypaBHeHHfI, HCPAaBCHCTB MU HUX




CUCTEM

YMeHue pemaTh TeKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B TOM
YKCJIe Ha MPOLICHTHI, JOJIM U YacCTH, Ha IBUXKEHHUE, padoTy,
CTOMMOCTbH TOBapOB M YCIYT, HAJOTH, 33Jaud U3 00JIacTH
YIpPaBICHUS JIMYHBIMU W CEMEHHBIMU (UHAHCAMM);
COCTaBJIATh BBIPAKEHMsI, YPABHEHHUs, HEPABEHCTBA M MX
CUCTEMBI 110 YCJIOBHUIO 3aJa4M, UCCIEAOBATh IOJYy4YEHHOE
peleHre U OLICHHMBATh MPaBAONOJOOHOCTh PE3yJbTaTOB,;
YMEHUE MOJEIUPOBATH DPEAIBHBIC CUTYyallMM Ha S3bIKE
MaTeMaTUKH; COCTaBJIATb  BBIPAKEHHUs,  YPABHEHUS,
HEpPAaBEHCTBA W HX CHUCTEMBbl II0 YCJIOBHIO 3aJauH,
HCCJIEN0BATh IOCTPOEHHBIE MOJIEIH C HCIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH IMOTYYCHHBIH

pe3ynbTaT

Ymenue OIepUpOBaTH MOHATHSIMH . cpenHee
apupMeTHyecKoe, MeaaHa, HauboJblIee 1 HauMEHbLIee
3HA4YeHUs1, pa3Max, JAUCHEpPCHsi, CTAaHJAPTHOE OTKIOHEHUE
YHCIOBOTO Habopa, yMEHHE U3BIICKATh,
MHTEPIPETUPOBaTh HMH(OPMAIUIO, TNPEACTABICHHYIO B
Tabnmuiax, Ha JAuarpaMMax, rpaukax, OTpPa)KarolIyko
CBOMCTBa peajbHBIX MPOLIECCOB U SIBICHUH; NPEACTABIATH
nHOOpMAIMIO C TMOMOIIbIO TalMUI M JAUarpamw,
UCCIIEIOBaTh CTaTHCTUYECKUE JaHHbIE, B TOM YHCIE C
IpUMEHEHHEM TpapHuecKUX METOJ0B M 3JIEKTPOHHBIX
cpeAcTB;  rpaduuecKkd  HUCCIelOoBaTh  COBMECTHBIE
HAOIIOIGHUST C TOMOIIBIO JHarpaMM pacceuBaHUSA U

JINHEMHOM perpeccuu

YMeHHe OnepupoBaTh IMOHATHUSAMU. CIYYalHBIM OIBIT U
ciiydaifHOe COOBITHE, BEPOSITHOCTh CIYYaliHOTO COOBITHUS;
YMEHHUE BBIUUCISATH BEPOSTHOCTh C HCIOJIb30BaHUEM
rpauuecKux METOJI0B; MPUMEHATH (POPMYJIIBI CIIOKECHUS U
YMHOXEHUS BEPOATHOCTEMH, bopmymy MOJIHOM
BeposATHOCTH, (opmyny bepHymin, KoMOMHATOpHbIE
¢bakTel 1 (OpPMYNBI, OLEHUBATH BEPOSTHOCTU pEATBHBIX
COOBITUH; yMEHHE ONEepUpOBaTh MOHATHAMM. CiIydaiHas

BCJIIMYMHA, pacnpeaciiCHuc BepOHTHOCTeﬁ,




MaTeMaTUYECKOE OXKUJAHUE, JUCIEPCHUs U CTaHIApTHOE
OTKJIOHEHHE CIly4aiHOM1 BEJIMYMHBI, byHKIIUHN
pacrpeneieHust u IJIOTHOCTH PaBHOMEPHOIO,
[IOKA3aTEIbHOI0 U HOPMAJIBHOTO PACIPENCIICHUN; YMEHUE
HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACHPENCIICHUN IS
pelieHus 3anay; 3HAKOMCTBO C IOHATHUSAMU. 3aKOH
OOJIBIIMX YHUCEN, METOJbl BHIOOPOYHBIX HMCCIIEIOBAHMIA;
YMEHUE IPUBOJMUTH IPUMEPHl IPOSBICHUSA 3aKOHA
OONBIIMX YHCeNl B TPUPOJHBIX M  OOIIECTBEHHBIX
SBJICHUAX; YMEHHUE OINEpUPOBATH IOHATUAMU. COUYECTAHUE,
[IEPECTAaHOBKA, YUCJIO COYETAHWM, YUCIIO IEPECTAaHOBOK;
6unom HploTOHA; yMeHHE NpPUMEHSATh KOMOHMHATOPHBIE
(baKkThl U pacCyXIEeHHUs Ui pelleHHs 3a7ad; OLIEHUBATh
BEPOSITHOCTH peanbHbIX COOBITHI; COCTaBJIATh
BEPOSTHOCTHYIO MO/JIEJb u HUHTEPIIPETUPOBATH

HOHy‘ICHHLIfI pe3yiabTar

YMeHue omnepupoBarb IOHATUAMH. TOYKA, IpsAMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA YIJIA,
IJIOCKUM YroJ, ABYTPAHHBIA YroJ, TPEXI'PAHHBIA YIoJI,
CKpELIUBAIOIINECS IIPSIMBIE, NapajuIeIbHOCTh u
NEPIEHIUKYIISIPHOCTh NPAMBIX U IJIOCKOCTEH, YyroJl
MEXKIy IPSIMBIMH, YIOJl MEXKAY IPSAMON M ILIOCKOCTBIO,
yroja MEXAY IUIOCKOCTAMM, PACCTOSIHUE OT TOYKH [0
IIJIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMHM, PACCTOSHUE
MEXKJy IUIOCKOCTSIMH; YMEHHME HCIOJIB30BaThb IIPH
pelieHUH  337a4  U3y4eHHble (AKTBl M TEOPEMBI
IUTAHUMETPUH, YMEHHUE OICHUBATh pa3Mepbl OOBEKTOB
OKpPYXKAIOILIEro MUpa; CTPOUTh MAaTEMaTUYECKUE MOJIEIH C
IIOMOIIIBI0 TEOMETPUYECKUX MOHATUN U BEJIMYUH, PEILIAThH

CBA3AaHHBIC C HUMU ITPAKTHUYICCKUC 3ala4Un
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YMeHue onepupoBaTh MOHATHAMHU: IUIOIAAbL (UTYPHI,
00BEM ¢burypsi, MHOT'OI'PaHHUK, MIPaBUJIbHBIN
MHOT'OT'PaHHHUK, CeUeHHEe  MHOTOTPAHHUKA, KyO0,
napajieNienunes, nOpu3Ma, nupamuaa, Gurypa
MOBEPXHOCTh BpAIICHUs, IMIMHADP, KOHYC, Imap, cdepa,

wiomanab cdepel, IUIONMAAb TMMOBEPXHOCTH MUPAMHUIBI,




IIPU3MBI, KOHYCa, LWINH]PA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO Mapaulesienumeaa, MupaMubl, PU3MBI,
WIMHApPA, KOHyca, IIapa, pa3BEpPTKa MOBEPXHOCTH,
CeueHMs] KOHyca M IMJIMHApA, MapajuleJbHbIe OCH WIH
OCHOBAHHMIO, CEUEHHME IIapa, IUIOCKOCTh, Kacarouascs
cheprl, LWIMHIpPA, KOHYCa;yMEHHE CTPOUTh CEUCHHE
MHOTOTPaHHUKA, U300pakaTh MHOTOTPAHHUKHU, (UTYPHI U
MOBEPXHOCTH BPALICHUS, MX CEYEHHUS, B TOM YHUCIE C
MIOMOIIIBIO AJIEKTPOHHBIX CPEJICTB;, YMEHHE HPUMEHSThH
CBOMCTBA TIeOMETpUYECKUX (UTYp, CAMOCTOSTEIHHO
dopMynupoBaTh  ONpEAENCHUs  HM3y4daeMblX  (uryp,
BBIIBUTaTh THUIOTE3bl O CBOMCTBaX M IMpPU3HAKaxX
reoOMEeTpUUECKUX (Uryp, 000CHOBBIBATH UM ONPOBEPraTh
UX; YMEHHEe TPOBOJIUTH Kiaccupukanuio ¢uryp mno
pa3NMYHBIM  TPU3HAKAM, BBIIOJHATH  HEOOXOIUMbIE

AOIOJIHUTCIIbHBIC TIOCTPOCHU A
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YMeHue  omnepupoBaTh  HOHATHSMM.  JBH)KEHHE B
MIPOCTPAHCTBE, MapauIeIbHbIM MEepeHoc, CUMMETpHUsS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
noso0usi, MoAoOHbIE (GUTYPBI, YMEHHE paclo3HaBaTh
paBHBIE M 10100HBIE (DUTYPBI, B TOM YHUCIIE B TPHUPOJE,
HCKYCCTBE, apXUTEKType, UCIOJIb30BaTh T'€OMETPUUYECKHE
OTHOLIEHWS ~ TpPU  pelIeHUH  3a/4a4;  HaxOJHUThb
reOMETPUYECKUEe BEMUYMHBI (JUIMHA, Yroj, IUIOMIAapb,
00bEéM) TmpHM pelIeHHH 3a7ad U3 JPYrHX YYeOHBIX
NPEeIMETOB U U3 PEATbHOM >KU3HU;YMEHUE BBIYMCIATDH
reOMETPUYECKUEe BENUYMHBI (JUIMHA, Yroj, IUIOMIAaIpb,
00BEM, IUIOIAAb TOBEPXHOCTH), MCIOIB3Yys H3yYCHHBIE
(GopMyIbI 1 METO/IBI, B TOM YMCJIE: MJIOLIA/b ITOBEPXHOCTH
MUPAMU/JIBI, IPU3MBI, KOHYCA, IMHJIPA, TUIOMAAb chepsl,
00béM  Ky0a,  TOPSAMOYrOJbHOTO  Mapaieenumnesna,
MUpaMHJIbl, TPU3MBI, [WIMHIpA, KOHYCa, IIapa, YMEHHE

HAaXOJUTh OTHOIIEHHE 00BbEMOB MOAOOHBIX PUTYP

12

YMeHue onepupoBarb INOHATUAMM. MPSAMOYIOJIbHas
cuCTeMa KOOpAMHAT, BEKTOpP, KOOPAUHATBI TOYKH,

KOOpAHWHATBI BCKTOPA, CyMMa BCKTOPOB, IMPOU3BCIACHUC




BEKTOpa Ha 4YHUCIIO, pa3JIOKEHHUE BEKTOpa Mo 0Oa3ucy,
CKJSIPHOE TPOU3BEICHUE, BEKTOPHOE ITPOU3BEACHUE,
yroJl  MEXJIy BEKTOpaMHM; yMEHHUE  HCIIOJIb30BaTh
BEKTOPHBIA M KOOPJAMHATHBIA METOJ JUIl PELICHUS
TeOMETPUUECKUX 3aJady M 3a7ad JPYrux Y4eOHBIX

NIpeAMETOB

13

YMmenue BbIOMpaTh MOAXOSAIIUN METOA Ul pELeHUs
3a/1a4y; NOHUMAaHUE 3HAYMMOCTU MAaTEMATUKU B U3Y4ECHUU
IOPUPOIHBIX M OOIIECTBEHHBIX IPOLECCOB M SBIICHUM,
YMEHHUE paclO3HaBaTh IPOSBICHUE 3aKOHOB MATEMATUKU
B HCKYCCTBE, YMEHHE IIPUBOIUTH IIPUMEPBI
MaTeMAaTU4YECKUX OTKPBITUM POCCUHUCKOM U MHUPOBOU

MaTeMaTU4ECKOU HayKH




HEPEYEHDB 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE
Kon IIpoBepsieMbliidjIeMeHTCOAEP/KAHUSA
1 Uucna v BBIYUCICHUS
1.1 Hartypanbnble u nensie yncia. [Ipu3Haku JeTMMOCTH LIENbIX YHCE
12 Parmonanbubie  yuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JpPOOH, MPOLEHTHI,
' 0eCKOHEUYHbIE TIEPUOTUUECKUE IPOOH
13 ApudpmeTnuecknii KOpeHb HaTypajlbHOW cTerneHu. JleWcTBUs ¢ apupMeTHYeCKUMHU
' KOPHSMHU HATypaJIbHOM CTENeHU
14 Crenenp ¢ 1ensiM mokaszaresnieM. CTeneHb C  pPalUOHAIBHBIM IOKa3aTeseM.
' CaoiicTBacTeneHn
15 CuHyc, KOCHMHYC M TAaHICHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAaHT€HC YUCIIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. /lecaTuynble u HaTypaJbHbIE JOTApH(PMbI
JlelicTBUTEeNnbHBIE uuCia. ApUpMETHYeCKHe ONepalud C JeHCTBUTEIbHBIMU
1.7 yucaamu.  [IpuOnmKEHHBIEBBIUMCIICHUS, MPABUJIAOKPYIJICHUsS, TNPUKUAKA U
OLIEHKape3yJIbTaTaBbIYMCICHUN
1.8 [TpeoGpa3zoBaHUEBBIPAKEHHH
1.9 KommnekcHpleuncia
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Lesnbie u ApoOHO-paAIIOHANIBHBIE YPABHEHUS
2.2 WppannonaibHbleypaBHEHUS
2.3 TpuronomerpuueckueypaBHEHUs
2.4 [Toxa3zaTenbHble U JOrapuPpMHUUECKIECYPaBHECHH
2.5 Lenbie u ApoOHO-paLMOHATbHBIE HEPABEHCTBA
2.6 HppannoHalibHbIEHEPaBEHCTBA
2.7 [Toxa3zaTenpHbIe U JOrapUPMHUUECKIECHEPABEHCTBA
2.8 TpuronomeTpruuecKueHEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
211 Marpuiia cucTeMbl TMHEHHBIX YpaBHEHHH. OnpeaeauTenb MaTPHLIbI
3 OyHKIMH U TpaduKu
3.1 Oynkius, cnocoObl 3agaHus ¢yHkuuu. ['padux ¢ynkuumu. B3ammuHo oOparHbIe




¢bynkuuu. YérnHole n HeuétHble GpyHkuuu. IlepuognueckuepyHkunm

OObnacte ompesneneHus W MHOXKECTBO 3HaueHWd ¢yHkuumu. Hynmn ¢yHkimm.

[IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcuMymMbl U MUHUMYMBI (QyHKUuu. HauOomnbiiee M HauMeHblee 3HauYCHHUE
(GyHKINN Ha TPOMEXKYTKE
33 CreneHHas ¢GyHKOHMS C HaTypaldbHBIM W IENBIM TMOKa3ateneMm. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpauk KOpHs N-Oi CTENEHH
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOUCTBA U TpaduKu
3.5 [Toxa3zaTtenpHas u norapudmuyeckas pyHKIIMH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumnTotsl rpadukoB ¢ynknmit. CsoiicTBa  (QyHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI3AMAHUATIOCIEN0OBATEILHOCTEN
3.8 Apugmernueckas 1 reomeTpudeckas nporpeccuu. @opmyrna ClI0KHbIX MPOLIEHTOB
4 HauanamatemaTrnyeckoroaHaauza
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIe FIeMEHTAPHBIX (QYHKIIUN
[IpuMmeHeHre NPOU3BOJHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTb U
4.2 IKCTPEMYMBI. Haxox 1eHueHan0o01bIero u
HaMMEHbLIET03HAYCHUSI(PYHKIIMMHAOTPE3KE
4.3 IlepBooOpa3nas. Murterpan
5 MHosxecTBa U JIOTHKA
5.1 MHox€ecTBO, onepanuy HajJ MHOKecTBaMU. JlnarpamMmsl Oiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasicTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 [Teomerpust
7.1 OUryphIHAIIIOCKOCTH
7.2 [Ipsimble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u NOBEPXHOCTUBPALLEHUS
7.5 KoopanHaTsl U BEKTOPBI
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