MUHUCTEPCTBO MTPOCBEIEHNST POCCUMCKON
®EJIEPALIAN

MyH#uInanpHOe 0r0HPKETHOE 00111e00pa30BaTeIbHOE YIPEIKICHUE
[lepBoMHXaiIOBCKAast CpeIHSISI 00Ie00pa3oBaTeIbHAs KO
Tarapckoro MyHUITUIIATBHOTO OKpYTa

COI JIACOBAHO
PACCMOTPEHO 3am. gup. no YBP
Ha METOIMYECKOM 00beTNHEHUH : ,{}':'.-’_g_'f_l lerpora H.A.,
YUHTENEN €CTECTBEHHO- E?.I};{- 2026 .

HAay4YHOI'O IIUKJIa

npoTokod Ne 1 ot 17.08.2026 1.

PABOYASI ITIPOTPAMMA
(ID 11331867)

yueOHoro npeamera «I'eomerpusi. Yriy0IeHHbI YPOBEHb)

s ooygaromuxes 10 — 11 xkmaccoB

J. IleppomuxaiisioBka, 2026 r.



HOACHUTEJBHASA 3AIINCKA

['eomeTrpus sBasieTcss OAHUM U3 0a30BBIX KypcOB Ha YpOBHE
cpemHero oOmero oOpa3oBaHUS, TaK KaK OOECIEYMBAET BO3MOXHOCTH
W3YYCHHUS JUCHUIUINH ©CTECTBEHHO-HAYYHOW HAMPaBICHHOCTH W
MPEeIMETOB TYMaHUTAPHOTO IUKIA. [I0CKOIBKY JTOTHYECKOE MBIIICHUE,
dbopMupyeMoe Mpu HU3yuYeHUU OOYYaIOUIMMUCS MOHATUWHBIX OCHOB
reOMETpPUM, MpPHU JOKA3aTEIbCTBE TEOPEM M IIOCTPOECHUHU LIETIOYKH
JIOTUYECKUX YTBEPXKIACHHM TPU PEIICHUH TEOMETPUYECKUX 3ajad,
YyMEHHE BBIABUTaTh M ONpPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSL MPU PEILICHUH 337ad €CTECTBEHHO-HAy4YHOI'O LIMKIIA, B
YaCTHOCTH (PU3UUECKUX 3a]ad.

Ilenp ocBoeHusi mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha
yIrayOnEHHOM YpPOBHE — pa3BUTHE WHAMBUAYAIbHBIX CIOCOOHOCTEH
oOydaromuxcsi TMpH HW3YYCHHH TEeOMeTpuM dYepe3 obecredyeHue
BO3MOXXHOCTH TNPUOOPETEHHs] M HCIOJIb30BaHMs Oosiee TITyOOKHX
reOMETPUUYECKUX 3HAHUW M JEHCTBUM, CHEHU(PUYHBIX TI'€OMETPUH, U
HEOOXOAMMBIX [UJISl YCHEIIHOTro Mpo(ecCHOHAIBHOTO 00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIb30BAHHEM MaTEMaTHKU.

[IpyopuTeTHBIMM 3aJjayaMM Kypca TE€OMETPUM Ha YriayOJEHHOM
YPOBHE, PACIIUPSIOMIMMH U YCHWJIMBAIOIIMMU Kypc ©0a30BOr0 YpOBHS,
SBIISFOTCAL:

paciiMpeHre MpeACTaBICHUSI O TE€OMETPHUH KaK YacTh MHUPOBOU
KyJTbTypbl ¥ (OPMHUPOBAHHE OCO3HAHMS B3aWMOCBSI3M TEOMETPHH C
OKPY>KarOIIUM MUPOM;

(dbopMUpOBaHHE NPEJICTABICHUS O MPOCTPAHCTBEHHBIX (hUTypax Kak
0 BaXHEHIINX MATEeMAaTUYECKUX MOJEISAX, MO3BOJISIONIUX OINHWCHIBATh U
M3y4aTh pa3HbIC SIBICHHUS OKPYKAIOIIErO0 MHpa, 3HAHUE MOHATUHHOTO
anmnaparta 1o paszzaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpHH;

dbopMUpOBaHHE YMEHHsSI BIAJETh OCHOBHBIMH TOHSATHUSIMU O
IPOCTPAHCTBEHHBIX (UIypaX U KX OCHOBHBIMU CBONCTBaMH, 3HaHHE
TeopeM, GOpMyII U YMEHHUE UX MIPUMEHSTh, YMEHUS JOKAa3bIBaTh TEOPEMbI
Y HAXOJWUTh HECTaH/IAPTHBIE CIIOCOOBI pEIICHUS 3a/1ay;

(dbopMHpOBaHHE YMEHHUSl paclo3HaBaTh Ha YEPTEKax, MOJEIIX U B
peaJlbHOM MHpPE MHOTOTPaHHUKM M Tejla BPALICHUs, KOHCTPYHPOBATh
reOMEeTPUUECKUE MOJIENH;



dbopMHUpOBaHWE TOHWMAHHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHUSI MaTeMaTUYECKUX Teopui, (GOpMUPOBAHUE MMOHUMAHUS POJIH
AKCMOMAaTUKH MPH MPOBEICHUU PACCYKICHUM;

dbopMHupoBaHUEe YyMEHUS BIAJAETh METOAAMHU JIOKA3aTEIbCTB M
QITOPUTMOB  PEIICHMS, YMEHUS HUX  [PUMEHSATh, MPOBOJIUTH
NIOKA3aTENbHBIE PACCYXKACHUA B XOJI€ PEHICHUS CTEPEOMETPUUECKUX
3aJlad W 3adad ¢ TPAKTHYECKUM CcojepkaHueM, (GopMHUpoBaHHUE
MPEACTABICHUS] O HEOOXOAMMOCTH J0Ka3aTelIbCTB MpU OOOCHOBAaHUU
MaTeMaTUYECKUX YTBEPKICHHN W PO AKCMOMATUKU B IPOBEICHUH
JEYKTUBHBIX PACCYXKIACHUM;

Pa3BUTHUE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM oOy4aronmxcs, MO3HABATEIbHON aKTUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHHM, KPUTHUYHOCTH MBIIUICHUS, WHTEpeca K
M3YUYEHHIO TEOMETPUU;

dbopmupoBanne GYHKIIMOHATBHOWM TPAMOTHOCTH, pPEICBAaHTHOU
FEOMETPUU: YMEHHUSI PpACIO3HABATh MPOSIBICHUS TIE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEATbHBIX >KU3HEHHBIX
CUTYallMsIX U MPU M3YYEHUU JAPYTUX YyUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M  3aKOHOMEPHOCTEW, MOJIECIUPOBAHUS  PEANbHBIX
CUTyalluid, HCCIEIOBaHUSI TIOCTPOCHHBIX MOJIEIEeH, WHTEpIpeTaluu
MOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH  COJIEp)KATEIbHBIMM  JIMHUSIMH ~ y4eOHOTO  Kypca
«I'eomerpusi» B 10-11 kmaccax sBmstorcs: «lIpsiMble M ITOCKOCTH B
IIPOCTPAHCTBE», «MHororpanHukm», «Tena BpameHus», «BekTopel u
KOOPAWHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh
OTepUPOBATh MOHATUSMUY», PEIIEBAHTHBIMUA T'€OMETPUM Ha YTIyOIEHHOM
ypoBHe o00Oyyenuss B 10-11 kjaccax, OTHOCHTCS KO BCEM
COIepKaTeIbHBIM ~ JIMHUSM ~ y4eOHOro Kypca, a (opMupoBaHHe
JOTUYECKUX YMEHUN pPACHpeAesieTCsl HE TOJBKO IO COAECPIKATEIbHBIM
JUHUSM, HO U 10 rojam oOydenus. ConepkaHue oOpa3zoBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus denepanbHOU
paboueil mporpaMmbl, pacOpeAe€éHHbIM IO TrojaM  OOydYeHws,
CTPYKTYpPUpPOBAHO TakKuM o00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOIIPOCaM 00y4aromirecs: o0Opamairuch HEOJHOKPATHO.
DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE I€OMETPUUECKUMU MTOHATHIMU
M HaBBIKAMHU TIOCJIEIOBATEILHO U IOCTYMATElIbHO, C COONIOJCHUEM
MPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHWS BKJIIOYATh B OOIMIYIO



CHUCTEMY T€OMETPUUYECKUX TPEACTABICHUN OOyYaromuxcsl, paciupss U
yrIyonss e€, 00pasys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon K W3Y4YEHUIO TEOMETPUM Ha YIUIYOJIEHHOM YpPOBHE
MTO3BOJISIET:

co3gaTh yciaoBus i auddepeHnmanui oO0y4eHUs, MOCTPOCHHUS
WHJIUBUIYAJIbHBIX 00pa3oBaTEIbHbBIX MpoTrpamm, obecrneynTh
yrayOn€HHOE U3yYeHHE TEeOMETPUM KaK COCTaBJISIONICH y4eOHOro
npeamera «MaTemaTukay;

MOATOTOBUTh  OOYy4YalOIMUXCA K  MPOJOJDKEHUIO — M3YyUYCHHS
MaTeMaTHKu ¢ y4€ToM BbIOOpa Oymymiedt mpodeccuu, obecnedmBas
MIPEEMCTBEHHOCTh MEX Ty 00INM U TTPO(heCCHOHATEHBIM 00pa30BaHUCM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha yriayOiaEéHHOM
ypoBHe otBojuTcs 204 vaca: B 10 kiacce — 102 gaca (3 vaca B Henelno),
B 11 kimacce — 102 vaca (3 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

HpﬂMLIe U IJIOCKOCTHA B IPOCTPAHCTBE
OCHOBHBIC MOHSTHS CTCPCOMCTPHH. Tqua, npsamas, IINIOCKOCTD,

IIPpOCTPAHCTBO. [lonsiTue 00 AKCHUOMAaTH4YCCKOM IIOCTPOCHHUHA
CTCPCOMCTPUHN: AKCHUOMBI CTCPCOMCTPUHN U CICACTBUS U3 HUX.
Bzaumuoe PACIIOJIOKCHUC MPAMBIX B IMPOCTPAHCTBC:

[IEpECEKAIOIIMECs, MapaJUIeIbHblE MW CKPELIMBAIOLIMECS  IPSMBIE.
IIpyu3Haku ckpemmBaromuXcs MNpAMbIX. [lapamuienbHOCTh MPSAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJIIENbHBIE IIPSAMBIE B MPOCTPAHCTBE,
MMapaJuIeIbBHOCTh TPEX MPSAMBIX, NAPALIEIBHOCTD MPSAMOW M IUIOCKOCTH.
[TapannensHoe W IIEHTpaJbHOE MPOEKTUPOBAHME, U300pakeHue (Quryp.
OcHOBHbBIE CBOWMCTBAa MapajljIeIbHOTO MNpOeKTUpoBaHus. M3o00paxeHue
buryp B mapauleIbHOW MPOEKUHMHU. YTIbBI C COHANpaBJICHHBIMU
CTOPOHAMH, YIOJI MEXIy MNpsAMBIMU B npoctpaHcTBe. [lapamnensHOCTH
IUIOCKOCTEW: MapaJuleIbHbIE IUIOCKOCTH, CBOWMCTBA MApaJUIENbHBIX
wiockocteil. I[lpocreiiiye npocTpaHCTBEHHbIE (UIYPbl HA IUIOCKOCTH:
TETpadp, NapAJIICICIUIIE], IOCTPOCHUE CCUCHUN.

[leprieHIMKYISAPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHIUKYJIISPHBIE
IPSIMBIE B IPOCTPAHCTBE, MPSAMBIC MMAPAJIIEIBHBIE U MEPIICHANKYIISIPHBIC
K IUIOCKOCTH, MPHU3HAK MEPINECHANKYJSIPHOCTH IPSAMOW M ILIOCKOCTH,
TeopeMa O NPSIMOW IEPIEHIUKYISIPHOW IIOCKOCTH. OpTOroHaJbHOE
IIpOEKTUpOBaHUE. IIeprIeHIUKYIISp U HAKIOHHBIE: PACCTOSAHUE OT TOYKU
710 TIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MIIOCKOCTH, MPOEKIUs (PUTYPHI
Ha  IUIOCKOCTh.  IlepneHauMKyIsIpHOCTH  IUIOCKOCTEM:  ITPU3HAK
MEPNEHAUKYJSIPHOCTA ~ JBYX  IUIockocTe.  Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

Yriel B NPOCTPAHCTBE: YroJI MEXAY IPSAMOHM M INIOCKOCTHIO,
IBYI'PAHHBIN yTOJ, JUHEHHBIA yroJl IBYTPAHHOIO yria. TpéXrpaHHbIA U
MHOTOTpaHHbIe YIribpl. CBOMCTBA IIOCKHX YIVIOB MHOTOIPDAHHOIO YIJIA.
CBolicTBa IUIOCKUX M JIBYTPAHHBIX YTJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JJIsl TPEXIPAHHOTO YTJIA.

MHororpaHHuUKH

Buapsl MHOTOrpaHHUKOB, pa3BEpPTKa MHOrorpanHuka. lIpmsma: n-
yrojbpHas MpU3Ma, MpsiMas U HAKJIOHHAs MPU3Mbl, OOKOBas M TMOJHAas
IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN



NapajulesIenune] U ero cBoucTea. Kparwalimmne myTH Ha MOBEPXHOCTH
MHOrorpaHuuka. Teopema Oiunepa. IIpocTpaHCcTBeHHas Teopema
[Tudaropa. [lupamuaa: n-yroyibHasi nupamua, NpaBuibHas U ycedEHHAs
nupamuibl. CBolcTBa pé6ep M OOKOBBIX IpaHel MPaBUILHON TUPAMUIbIL.
IIpaBuiibHBIE MHOTOIDAHHUKM: MPABUJIbHAs IMpU3Ma M NPABUIIbHAA
MApaMUAA, IPABUIIbHAS TPEYTOJIbHAS IUPAMUIA U ITPABWIIBHBIN TETPAdAP,
ky0. IlpeacraBienwe o0 TpaBUIBHBIX MHOTOTPAHHUKAX: OKTajJp,
JNOJECKAdIP U UKOCADIP.

Bbruncnenue 5»1€MEHTOB MHOIOIPAaHHUKOB: péOpa, AMAroHamu,
yrabl. [lnomans 60KOBOI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSAMOi
MPU3MBI, TUIONIAJb OCHOBAHUN, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMoi  mpusMmbl. I[lnomane OGOKOBONM NOBEPXHOCTH M IMOBEPXHOCTH
[IPaBWJIBHOW MUPAMUBL, TEOPEMA O TUIOLIAAN YCEYEHHON TMPAMUIBI.

CummeTpHst B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHM INPABUIIBHBIX
MHOTOTPaHHMKOB. CuUMMeETpHsi B  INPAaBWIBHOM  MHOTOTPAaHHHKE:
CUMMETpPHS  NApaUICICNIUNENAd, CUMMETPUS TNPABUIBHBIX  IIPU3M,
CUMMETpPUSI IPAaBUILHOM ITUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA
HEHYJIEBOTO BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABIICHHBIE H
IIPOTUBOITIOJIOKHO ~ HANPABJICHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JIeMCTBUA C BEKTOpPaMU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHME BEKTOpa Ha 4yucino. CBoicCTBa
CJI0KEHHUSI BEKTOPOB. CBOKMCTBA YMHOXEHUSI BEKTOpa Ha ynciio. [lonarue
KOMIUIAHapHbIE BEKTOpBI. [IpuM3HaK KOMIIIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBwiio napamienenunena. Teopema O pasiloKEHUH BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpsmoyrosbHas cucreMa KOOpPAMHAT B
npoctpadcTBe. KoopauHarel BekTopa. CBsI3b MEXIy KOOpPAMHATAMH
BEKTOpPa M KOOpPAMHATAMH TOYEK. YTON MeXAy BeKTopamu. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenust

[Tonsarus: HUAJIMHIpUYECKast MTOBEPXHOCTb, KOHHMYECKas
MOBEPXHOCTh, chepuuecKas MOBEPXHOCTh, 00Opa3yIolue MOBEPXHOCTEH.
Tena BpameHus: UUIUHIP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, miap.
B3anMHoe pacniosiockeHure cepbl U IUIOCKOCTH, KacaTeabHas IUIOCKOCTh



K cdepe. Mzo0paxeHne Ten BpalleHHs Ha IJIOCKocTH. Pa3Béprka
muIMHApPa U Konyca. CumMeTpust chepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 0OBEME
MPSIMOYTOJILHOTO Mapajuiesienureia u cieacTBus u3 He€. O0bEM npsMon
¥ HaKJIOHHOW MPU3MBI, WINHAPA, TUpaMUALl U KoHyca. O0BEM mapa u
[IaPOBOT'0 CErMEHTA.

KoMOuHanmu Tenm BpamieHus W MHOTOTpaHHHUKOB. [Ipu3ma,
BIIMCAHHAsl B UWJIWHJIpP, ONHMCAHHAas OKoyo uuiuHipa. [lepeceueHue
chepsl U mapa ¢ MmIockocTeio. Kacanue mapa u chepbl MIOCKOCTHIO.
[lonsiTe MHOrOrpaHHUKa, OIUCAHHOTO OKOJIO cdepbl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIM TEJIO BpaIICHUS.

[Ino1maas MOBEPXHOCTH LMIUMHIPA, KOHYCA, MJIOMmaas chepbl U eé
yacteil. [logoOue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB, ILIOMIAEH
moBepxHOCTeH 1Mo j00HBIX puryp. [IpeodbpazoBanue moa00MsI, TOMOTETHS.
Pemenne 3amau Ha MIOCKOCTH C MCHOJIB30BAHUEM CTEPEOMETPUUECKUX
METOJOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJ BPAILCHUS: CEUCHUS
HWIMHApPa (MapajulelIbHO M MEPHEHIUKYISIPHO OCH), CEUYECHHsI KOHyca
(mapasnienbHble OCHOBAHUIO U TPOXOSIINE YEPe3 BEPIINHY), CECUCHUS
mapa, METObI IOCTPOCHUSI CEUEHUI: METOJI CIE0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTtpancTBe. Onepainuu Haj BeKTopaMu. BektopHoe
YMHOXEHUE  BEKTOPOB. CBoiCTBa  BEKTOPHOTO  YMHOXEHHUS.
[IpssmoyrosbHast cuctema KOOpJAMHAT B MpocTpaHcTBe. KoopauHatsl
BekTopa. Pasznoxenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOpPHBIN
METOJ] IPU PEUICHUU T€OMETPUUECKUX 3a/1a4.

J/IBMKeHUs B MIPOCTPAHCTBE

JBuxenus: mpoctpaHcTBa. OtoOpakeHus. [[BUKeHUS U paBEHCTBO
¢uryp. O6mue cBoiicTBa NBMKEHUU. Buabl NBMKEHUMN: MapajuieIbHbIHN
MIEPEHOC, LEHTpaJbHAs CUMMETPHS, 3€pPKajbHAsI CHUMMETPHUS, MOBOPOT
BOKpYT mnpsiMmoit. [IpeoOpazoBanust nonoous. [psimas u cdepa Ditnepa.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O
KYPCA «T'EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIMTAHKE:

c(hOPMHPOBAHHOCTh TPAKTAHCKON IMO3HMIIMK OO0YydYaOIMIEeToCs Kak
AKTUBHOIO W  OTBETCTBEHHOI'O WI€HAa POCCHUHCKOrO  OOIIECTBA,
MPEACTABICHHE O MaTEeMaTHYECKUX OCHOBaX (YyHKIIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPak)ITAHCKOTO OOIIECTBa
(BBIOOpPBI, OMpPOCHI M  APYro€), YMEHUE B3aUMOJECUCTBOBATh C
CONMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBUU C WX (YHKIHSIMH H
Ha3HAYCHUEM,;

2) naTpuoTH4ecKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKOW TPAXKIAHCKONW HJACHTHUYHOCTH,
YBOKEHUS K TMPOILIOMY U HACTOAIIEMY POCCHUMCKON MaTeMaTHKH,
IIEHHOCTHOE OTHOIICHUE K JOCTIKCHHUSIM POCCUHUCKUX MAaTEMaTHUKOB U
POCCUICKON MAaTEMAaTHYECKOM HIKOJIbI, HCIIOJIb30BAHUE 3TUX JIOCTUKECHUIM
B JIPYTUX HAayKaxX, TEXHOJOTHUAX, CPepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAaHMWE  JYXOBHBIX  I[EHHOCTEM  POCCHUIMCKOr0  Hapoja,
c(hOpMHPOBAHHOCTh, HPABCTBEHHOTO CO3HAHUWS, 3THUYECKOTO TOBEICHMUS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTHKCHUN HAyKd U
NEATEIbHOCThI0 YYEHOTO, OCO3HAHHME JIMYHOIO BKJIAJa B MOCTPOCHHE
YCTOMYHBOTO OyIYIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOIICHHE K  MHUPY, BKIIOYas  ACTETUKY
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3a/Jay, peUICHUM,
pacCcy’I€HUW, BOCHPUUMYUBOCTh K MATEMaTUYECKUM  aCIEKTaM
Pa3JIMUHbBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3/I0pOoBOro M Oe3omacHOro obOpasza »KWU3HH, OTBETCTBEHHOE
OTHOILIEHUE K CBOEMY 310POBBIO (3mopoBoe MATaHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHHA U OT/ABIXA, PETYISApHAs Gpuzndeckas
aKTUBHOCTH),  (PU3MUECKOE  COBEPIICHCTBOBAHME TIPU  3aHATHUSIX
CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;



6) TpynoBoe BocnuTaHue:

TOTOBHOCTB K TPY/ly, OCO3HAHUE LIEHHOCTU TPYIOI00Us, UHTEPEC K
pa3iauuHbIM cdepaM NpOPECCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKON M €€ MPWIOKEHUSAMH, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOD Oyaymieii mpodeccun U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IJ1aHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMaTHYECKOMY 00pa30BaHUIO U
caM0o0Opa30BaHUIO Ha NPOTHKEHUH BCEH JKU3HHU, TOTOBHOCTh K
aKTUBHOMY YYaCTHIO B PELICHUM MPAKTHUECKUX 3a7a4 MAaTeMaTU4YeCKOU
HaIpPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

cOPMHUPOBAHHOCTh ~ DKOJIOTMYECKON  KYJIbTYphl, TOHUMaHHE
BIMSHHS ~ COLMAIbHO-DKOHOMUYECKHX  IMPOLECCOB HA  COCTOSIHUE
IPUPOTHON M COLMAJIBHOM Cpelibl, OCO3HAHUE IJI0OATLHOIO Xapakrepa
HKOJIOTMYECKUX MPOOJIeM, OPUEHTALIUSA Ha IPUMEHEHUE MaTeMAaTUYECKUX
3HaHUW IS peHIeHWs 3aJad B OO0JACTH OKpYXKamIIed Cpenpbl,
TUTAHUPOBAHHUE MOCTYNKOB M OIEHKHA MX BO3MOXKHBIX MOCIEACTBHM IS
OKPYXKAIOILEH CPENBL;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MpPaKTHUKH,
MOHMMAaHUE MaTeMaTUYeCKOW HayKu Kak cdepbl YeaoBeYECKOM
JESTeIbHOCTH, 3TaloB €€ pa3BUTUA W 3HAYMMOCTH ISl Pa3BUTHS
UUBUJIN3ALUM, OBJIAJICHUE SA3BIKOM MaTEeMaTUKH W MaTeMaTUYEeCKOU
KYyJbTYpOH KakK CpeICTBOM IMO3HAaHUS MHpPA, TOTOBHOCTh OCYUIECTBISTh
MPOEKTHYI0 M HUCCJIEN0BATENbCKYIO JEATEIbHOCTh WHIWBHUIYyAIbHO U B
rpymnre.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA

Bba3oBble Jioruveckue AeiicTBUA:

BBUSIBIIATH W XapaKTEpHU30BaTh  CYIIECTBEHHbIE  IPU3HAKHU
MaTeMaTUYeCKUX OOBEKTOB, MOHSATHUN, OTHOIICHUN MEXIY MOHSITHIMH,
(bopMyIMpPOBaTh ONPEEICHUs MOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIM
MpU3HaK KilacCU(pUKAIIMU, OCHOBAaHUSA JUIsl OOOOIIEHUS W CpaBHEHUS,
KpUTEPUU NPOBOAUMOr0 aHAJIN3a;



BOCIPUHUMATh, (POPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPUIATC/IbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIHe,
YCIIOBHBIE;

BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3U W
mpoTUBOpeYHss B (paKkTax, MAaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npejjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUNI;

JieaTh BBIBOJBI C UCTOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

MPOBOJIUTh CAMOCTOSITEJIbHO JOKAa3aTeIbCTBA MAaTEMaTHYECKUX
YTBEPKICHUH (TIPSIMBIE M OT TIPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CHOCOO pemieHuss ydeOHOM 3amaud  (CpaBHUBATH
HECKOJIbKO BAapUaHTOB PELICHUs, BBIOMPATh HanOoJiee MOIXOSAIINA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKie 1eHCTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HUHCTPYMEHT
nmo3HaHus, (OPMYJIUPOBATH BOIMPOCH, (PUKCHUPYIOIINE MPOTHUBOPEUUE,
npo0biieMy, yCTaHABIMBATh UCKOMOE M JIaHHOE, (JOPMUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTU4ecKoro
00BEKTa, SBJIECHMS, TMPOLECCA, BBIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO  (OopMyIupoBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOJIOJIEHUs, HWCCIIEeIOBAaHUs, OIICHUBATH
JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILECHNUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpollecca, a TaKxKe
BBIJIBUTATh MPEJIIOJIOKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

BBISIBIIATH JA€PUIUTHE MH(OpPMAIUHU, JAHHBIX, HEOOXOJIUMBIX IS
OTBETA Ha BOIMIPOC U JIJISl pELICHUS 3a/1a4K;

BBEIOMpPATh WH(OpPMAIMI0O W3 HWCTOYHHKOB PA3IMYHBIX THIIOB,
aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIUIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKY;



OLICHUBATh  HAJAEXKHOCTb HMHPOPMALMH IO  CAMOCTOSTEIBHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C
YCIOBUSIMU U LEISIMHU OOLIEHMUSI, SICHO, TOUHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTax, AaBaTh MOSICHEHUS I10
XOZly PELIeHUS 3a4a41, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOit
TEMBbI, IPOOJIEMBI, pelIaeMoil 3aJauu, BbICKAa3blBaTh WJIEU, HAllCJICHHbIE
Ha I[IOMCK PEIICHUA, COIOCTABIATH CBOM CYXKICHUSA C CYXICHUAMU
APYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh pa3iM4M€ U CXOJICTBO
MO3UINI, B KOpPpEeKTHOW (opme (GopMyaupoBaTh pa3HOINIACUSA, CBOU
BO3PAKECHUS;

IIPEACTABIIATh PE3yJbTaThl PEIICHUA 3a4add, DSKCIIEPUMEHTA,
UCCIIEIOBaHMs,  IPOEKTa, CaMOCTOSATENbHO  BbIOMpaTh  (opmaT
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIIMU U OCOOEHHOCTEN ay TUTOPUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanmusi:

COCTaBJISATh IUIAH, aJTOPUTM pEIICHUs 3aJadd, BbIOUpATH CIOCOO
pemieHuss ¢ y4€TOM  HUMEIOUIUMXCS  PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, AapryMEHTHPOBATb M KOPPEKTUPOBATH BapHaHTHI
penieHuii ¢ yaéToMm HOBOM MH(GOpMAaIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMM TO3HABATEIBHON pedIEKCMU KaK OCO3HAHUS
COBEPIIAEMBbIX JCHUCTBUM U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB,
BIIAJIETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI TMpolecca U
pe3yJabpTara peleHnus MaTeEMaTUIECKOM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU
3a/1a4d, BHOCUTHb KOPPEKTUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEIN U YCIOBUAM, OOBICHSThH
MIPUYUHBI JTOCTHKEHUS WM HEAOCTHXKEHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:



MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOW W
WHIUBUyaAIbHOW pabOTHl MPU pEIIeHUH YYeOHBIX 3a/ad, MPUHUMATh
1eJb  COBMECTHOW  JCSATENBHOCTH, IUIAHUPOBATH  OpPraHU3AIMIO
COBMECTHOM pabOThl, pacrpeaeiiarb BUIb paldOT, JAOroBapuUBaThCS,
oOCy)XmaTh TIpoOIleCC ®  pPe3yJbTaT paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JIOJICH;

y4acTBOBaTh B TPYMIIOBBIX Gopmax paboTHl (0OCYXIeHHs, 0OMEeH
MHEHUN, «MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJIHATH CBOIO YaCTh PadOThHI
U KOOPJUHUPOBATH CBOU JCHCTBUS C JPYTMMH WICHAMH KOMAaHJBbI,
OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIUI MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO ONEpPUPOBATH OCHOBHBIMH MOHSATUSIMU CTEPEOMETPUU
IpyU  pPEIIEHHH 337Ja4 M OPOBEICHHUH  MaTEeMaTUYECKUX
pacCyKJIeHU;

e IIPUMEHATH AKCHOMBI CTEPEOMETPHM W CIEIACTBUS W3 HUX IPU
pPELICHUU F'€OMETPUYECKHUX 3a/1a4;

e KJIAaCCU(PUUUPOBATh B3aUMHOE pACIOJIOXKEHUE TMPSAMBIX B
MIPOCTPAHCTBE, IIJIOCKOCTEl B MPOCTPAHCTBE, MPSAMBIX H
ITOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU, CBSA3AHHBIMH C yIjamMH B
IIPOCTPAHCTBE: MEXJIYy NPSIMBIMH B IPOCTPAHCTBE, MEXKIY
MPSIMOU U TUTIOCKOCTBIO;

e CBOOOAHO  OMEpUpPOBaTh  MOHITHSMH,  CBSI3aHHBIMH  C
MHOTOIpAaHHUKAMU;

e CBOOOJHO pAcClO3HAaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB
(mpu3ma, nupaMuIa, TPSIMOYTOJIbHBIN Napaijiesienune, Kyo);

e KJAacCU(pUUUPOBATh MHOTOIPAaHHUKH, BbIOMpas OCHOBAHUS IS
KJIacCU(PUKALNH;

e CBOOOJHO ONEpPUPOBATH MOHITHUSIMH, CBSI3aHHBIMU C CEUECHUEM
MHOT'OI'PAaHHUKOB IJIOCKOCTBIO;

e BBINOJHATh IAPAVIEIBHOE, LEHTPAIBHOE U OPTOIOHAJIBHOE
MPOEKTUPOBaHHE  (UIYp  HAa  IUIOCKOCTb,  BBINOJIHATH
n300paxeHus PUryp Ha MIOCKOCTH;



CTPOUTh CEYCHHS MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJIAMH,
BBITIOJIHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEX U U3 PHCYHKOB
MPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y;
BBIYHUCIIATH IJIOMIAU TOBEPXHOCTEM MHOTOIPAHHHUKOB (MpU3Ma,
MpamMua), TCOMETPUIECKHUX TN ¢ TPUMEHEeHneM (popmyT;
CBOOOJTHO OTEPHUPOBATH MOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE,
IIEHTP, OCh U IUIOCKOCTh CUMMETPHH, IIEHTP, OCh U IIJIOCKOCTH
CUMMETPHUU (UTYPHI,

CBOOOJTHO  ONEPUPOBATH  MOHATHUSIMH, COOTBETCTBYIOIIUMU
BEKTOpaM M KOOPJIMHATAM B MPOCTPAHCTBE;

BBITIOJTHATH ICUCTBYS HAa/l BEKTOPAMH;

penarh 3aJja4M Ha J10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUHN
U HaXO0XJICHUE TeOMETPUUECKUX BEITUYNH, IPUMEHSS U3BECTHBIC
METO/Ibl MPU PEIICHUH MAaTEMaTUYECKUX 3a/iay MOBBIIMICHHOTO U
BBICOKOTO YPOBHS CJIO’KHOCTH;

MIPUMEHSATH MPOCTEHIIIHE TPOTrPaMMHBIC CPEICTBA B DJICKTPOHHO-

KOMMYHHUKAITHNOHHBIC CHCTCMBI IIpu PCHICHUU
CTCPCOMCTPHUUCCKHUX 3adau,
HU3BJICKATD, Hp606pa3OBBIBaTB u HHTCPIIPCTUPOBATDH

WH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX I€OMETPHUCCKHX (UTYpaX,
MPEJICTABICHHYIO HA YePTEeKax M PUCYHKAX;

MPUMCHSTh TOJIYYCHHBIC 3HAHHMs Ha TPAKTHKE: CpPaBHUBATh U
aHAJIM3UPOBATh pEaTbHBIC CHUTYaIlUH, MPUMEHSATh HW3YyYCHHBIC
MOHATHS B TpoIecce ITOMCKA PEIICHHUS MaTeMaTHYeCKU
chOpMYyTUPOBAaHHOW TPOOIEMBI, MOJEIUPOBATh PEATbHBIC
CUTyalldd Ha SI3bIKE TEOMETPHH, HCCIEIAO0BaTh IOCTPOCHHEIC
MOJIETIH C MUCIOJIb30BAaHUEM I'€OMETPUICCKUX IMOHSATHI U TEOpeM,
ammapara ajreOpbl, pelaTh MPaKTHYSCKUE 3aJjauM, CBSI3aHHBIC C
HAX0XJICHUEM T'€OMETPUUYCCKUX BEITNIMH,

UMETh TIPEJCTaBICHUS OO0 OCHOBHBIX OJTamax pPa3BUTHUS
TCOMETPUH KaK COCTaBHOM dacTh (yHJaMEHTa pPa3BUTHUS
TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO  OMEPUPOBATH  MOHATHSMH,  CBS3aHHBIMH  C
HWIMHAPUYECKON, KOHUYECKON U C(hepruiecKoil MOBEPXHOCTIMH,
OOBSCHATH CIIOCOOBI TOJTYUCHHUS;

ONEepUpPOBaTh TOHSATUSMU, CBSI3aHHBIMU C TEJaMU BpaICHUS:
[IATUHAPOM, KOHYCOM, CHEepOH U MapoM;



pacmo3HaBaTh Teja BpaieHus (IWIMHIp, KOHYC, cdepa U map) u
OOBSICHATH CTIIOCOOBI MOIYYSHUS TEJ BPAICHHUS,
KJIaCCU(UIUPOBATh  B3aUMHOE  paCIOJIOKEHHE cepbl U
IJIOCKOCTH;

BBIUHCTISATh BEIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U Tl
BpallleHus, 00bEMBI U IJIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB
U TEJl BpallleHus, TeOMETPUIECKUX TEJ C IPUMEHEHHEM (HOpMYIT;
CBOOOZHO  ONEpUpPOBATh  NOHATHUAMH,  CBSI3AHHBIMH  C
KOMOWHAIUAMM  TeJl  BpalleHUss W MHOTOTPAaHHUKOB:
MHOTOTPAaHHUK, BIIMCAHHBIN B cpepy ¥ OMUCAaHHBIA OKOJIO Cephl,
cdepa, BiMcaHHas B MHOTOTPAHHUK WJTU TEJIO BPAICHHUS,;
BBIUUCIISATh COOTHOUIEHMSI MEXIY IUIOLIaJMU MOBEPXHOCTEH U
00BEMamMH MOAOOHBIX TET;

n300pakatb u3ydaeMble (UTYPBI, BBINOIHIATh (BBIHOCHBIC)
TJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUT
CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPAIICHNUS;
U3BJICKATh, UHTEPIIPETUPOBATD u peoOpa3oBbIBAThH
MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUECKUX (UTypax,
IPEJICTABICHHYIO HA YEPTEKaxX U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJTHSATH OTEPAIK HAJl BEKTOPaMHU;

3aJjaBaTh IUJIOCKOCTh YpPaBHEHHWEM B JEKapTOBOM cHUCTEME
KOOpJMHAT;

pelaTh TeOMETPUYECKUE 3a/1a4i HAa BBIYHUCICHHE YTJIOB MEXIY
MPSIMBIMU U TUIOCKOCTSIMH, BBIYHCIICHUE PACCTOSTHUIA OT TOYKH /10
IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/]1a IIPU PEILICHUY;

CBOOOHO OMEPUPOBATH MOHITHIMH, CBSI3aHHBIMU C JTBHKCHHEM
B POCTPAHCTBE, 3HATh CBOMCTBA JBHKCHUI;

BBITIOJIHATHh U300payKEHNsI MHOTOTPAHHUKOB U TEJ BPAICHUS TIPU
napajuieIbHOM MEPEHOCE, LIEHTPATIbHOM CUMMETPHUH, 3€PKaIbHON
CUMMETpUH, MPH MOBOPOTE BOKPYI MpPSIMON, MpeoOpa3oBaHMs
MO100HS;

CTPOUTH CEYCHHS MHOTOTPAHHHKOB W TEN BPAILICHUS: CEUCHHS
WIMHApa (MapajuleIbHO M TMEPHEHAUKYISIPHO OCH), CEYEHUs
KOHyca (mapajuieJbHble OCHOBAaHUIO M TPOXOJAIIUE Yepe3
BEPIINHY ), CEYCHUSI 11apa;



HCIIOJB30BaTh METO/bl TMOCTPOCHMSI CEUCHHM: METOJl CJIE/IOB,
METOJ BHYTPEHHETO MPOESKTUPOBAHUS, METOJI TIEPEHOCA CEKYIIIEeH
IJIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHNUS,

MIPUMEHSITh r€OMETPUYECKUE (baKThI DINIE: penieHus
CTEPEOMETPUYECKUX 3aJ1ay, MPEANOJIararinX HECKOJIbKO 11aroB
pelIeHusi, €ClId YCJIOBUS MPUMEHEHHUs 3aJaHbl B SIBHOW W
HesBHOU (opme;

pelaTh 3a7a4u Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIIECHUM
1 HaXO0XXJICHUE T€OMETPUUECKUX BEIIUYHUH;

MPUMEHATh  MPOTPAaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CHCTEMBI npu pelIeHur
CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHATh TMOJIYyYCHHBbIE 3HAHMS Ha MPAKTUKE: CPAaBHUBATDH,
aHaJIM3UPOBAaTh M OILICHUBATH pPEaJbHbIC CUTYallUH, MPUMEHSITh
M3YUYCHHBIC TMOHSTHUS, TEOPEMBI, CBOMCTBa B MPOIIECCE MOMCKA
pelieHuss MaTeMaTH4ecKu ChOPMYJIUPOBAHHOM  MPOOJIEMBI,
MOJICJIUPOBAaTh pEAIbHBIE CUTYAllMd Ha S3bIKE TEOMETPHUH,
HCCIICIOBATh  MOCTPOCHHBICE MOJEIM C  HMCIOJb30BAHUEM
reOMETPUYECKUX MOHATUN U TEOPEM, armapara aireOpsbl, peiiarTh
MpakTUYECKUEe  3aJadd, CBSI3aHHBIC c HaXO0XXICHUEM
reOMETPUYECKUX BEJIUYHH;

HMETh TMPEJCTAaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS
reOMETPUU KaK COCTaBHOM dYacTM (yHIaMeHTa pa3BUTHUS
TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
DJIEeKTPOHHbBIE
Ne KounyecTBo 4yacos (uudposbie)
HanmenoBanue pa3jie/ioB 4 TeM NPOrpaMMbl
n/n o0pa3oBaTe/bHbIE
pecypchl
https://m.edsoo.ru/EVUE9A
1 BBeneHue B cTepeoMeTpuio 23 77]
https://m.edsoo.ru/EVUE9A
2 B3anMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE 6 77]
N https://m.edsoo.rt/EVUE9A
3 [TapamienbHOCTh IPSIMBIX U IIJIOCKOCTEH B POCTPAHCTBE 8 77]
N https://m.edsoo.rt/EVUE9A
4 [lepneHUKYISAPHOCTD MPSMBIX U TNIOCKOCTEH B TPOCTPAHCTBE 25 77]
https://m.edsoo.ru/EVUE9A
5 VYTIiabl ¥ paccTosIHUA 16
Z7)
https://m.edsoo.r/EVUE9A
6 MHororpaHHUKu 7
Z1)
https://m.edsoo.rt/EVUE9A
7 BexkTopsl B IpocTpaHCTBE 12
Z1)
. https://m.edsoo.ru/EVUE9A
8 [ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUs 3HAHUI 5 77]
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J

11 KVIACC

DJIeKTpPOHHBIe (HH(POBHIE)

Ne ni/m HaumeHnoBaHue pa3/ieioB 4 TeM IPOrpaMMbl KoimuecTBo
4ACOB o0pa3oBaTe/bHbIE Pecypchl
1 AHanuTuyeckas reoMeTpus 15 https://m.edsoo.rt/EVUE9AZ7]
2 [ToBTOpEeHUE, 0000IICHNE U CHCTEMATU3aINs 3HAHUN 15 https://m.edsoo.rt/EVUE9AZ7J
3 O0bEM MHOTOTpaHHUKA 17 https://m.edsoo.rt/EVUE9AZ7J
4 Tena BpaieHus 24 https://m.edsoo.ru/EVUE9AZT]
5 [Tnomany noBepXHOCTU M OOBEMBI KPYTIIBIX TEI 9 https://m.edsoo.ru/EVUE9IAZTJ
6 JIBrKeHUS 5 https://m.edsoo.ru/EVUE9AZ7]
7 [ToBTOpEeHUE, 0000IICHNE U CHCTEMATU3aIUs 3HAHUN 17 https://m.edsoo.rt/EVUE9AZT7]
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/EVUE9AZ7J
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https://m.edsoo.ru/EVUE9AZ7J
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https://m.edsoo.ru/EVUE9AZ7J




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
DJIeKTPOHHbBIE HU(PPOBLIE
Ne ni/m Tema ypoka Kouunyecrn
o0pa3oBaTe/bHbIE Pecypchl
0 4acoB

OcHoBHbIE TpaBUiia H300paKEHUS HA PUCYHKE TIOCKOCTH,

1 P P puey 1 https://m.edsoo.rw/FOMGVRWHE
HapauIeJIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
IToHsATHSA cTEpeOMETpUn: TOUKA, IPSAMAasi, INIOCKOCTh, IPOCTPAHCTBO.

2 OcHoBHbIE TpaBUiia H300paKEHUs HA PUCYHKE TIOCKOCTH, 1 https://m.edsoo.ru/SECB310PZ
napauIeIbHBIX IPAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
ITonsATHA: IepeceKkaronmecs MIOCKOCTH, IEPECEKAIOIIMECS ITpsAMas U

3 P 0 P B P 1 https://m.edsoo.ru/T2NNAUSWK
IJIOCKOCTB; TIOJIYIIPOCTPAHCTBO
[TonsATHA: nepecekaromuecs MI0CKOCTH, IEPECEKAIOIINECS IpsIMas U

4 P m P HI p 1 https://m.edsoo.ru/7ZKZVSHHVO
IIJIOCKOCTH; MOJYIIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX

5 P P P pocip 1 https://m.edsoo.rt/AHGUTWH2F
(Guryp, HeCyEeCTBYIOIIUX OOBEKTOB
MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX

6 P P P poctp 1 https://m.edsoo.ru/88UACES2Y
buryp, HeCyIeCTBYIOIUX 0OHEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIEC CIEACTBUS U3 HUX 1 https://m.edsoo.ru/IDKRA603N
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CAEACTBUS U3 HUX 1 https://m.edsoo.ru/ZIP3R7L.Q2
AKCHOMBI CTEPEOMETPUHU U TIEpBbIE cleACTBHs U3 HUX. CrocoObl

9 3a/IaHMs IPSIMBIX M TUIOCKOCTEH B npocTpancTBe. O003HAUEHUS 1 https://m.edsoo.rw/AQXIXEDYR
HPSIMBIX U IJIOCKOCTEN
N300paxenne cedeHuit MupamMuibl, Kyoa v MpU3Mbl, KOTOpbIE

10 P DAMIIBL Ky P P 1 https://m.edsoo.ru/EVUE9AZT7]

IPOXOIAT uepe3 ux péopa. M3o0paxkeHne nepecedeHus moryueHHbIX
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IJI0CKOCTEN. PackpammBaHue OCTPOCHHBIX CEYEHUM Pa3HBIMU
OBE€TaMH

N300paxeHne cedeHnit MupamMuibl, Kyoa v MpU3Mbl, KOTOpbIE
MPOXOIAT uepe3 ux péopa. M3o0paxkeHue nepecedeHus moryueHHbIX

11 . . https://m.eds00.1u/XT1VCSWB2
MJI0CKOCTe!. PackpairBanue MOCTPOSHHBIX CEYEHUI pa3HbIMU
IIBETaMH
N300paxeHne cedeHnit mupamMuibl, Kyoa v MpU3Mbl, KOTOpbIE
MPOXOIAT uepe3 ux péopa. M3o0pakeHue nepecevueHns moaydeHHbIX

12 poXoa . p peop p p . i https://m.eds00.ru/08 LAY 6GMF
MJI0CKOCTe!. PackpaiirBanue MOCTPOSHHBIX CEUYEHUI pa3HbIMU
IIBETaMH
N300paxenne ce4eHnit MupamMuibl, Kyoa v MpU3Mbl, KOTOpbIE
MPOXOIAT uepe3 ux péopa. M3o0pakeHue nepecevueHus moaydeHHbIX

13 poXoa . p peop p p . i https://m.edsoo.r/EKWHLAW84
MJI0CKOCTeH. PackpaiirBanie MOCTPOSHHBIX CEYEHUI pa3HbIMU
IIBETaMH

14 MeTtop cinenoB ISl TOCTPOCHUST CEUEHUM https://m.edsoo.ru/1JOON3100
Mertoz cinenoB [ nocTpoeHus ceueHuii. CBoMCTBa mepeceyeHu

15 g e . p p https://m.edsoo.ru/DDABITC2N
MPSAMBIX U TIOCKOCTEMN
Mertoz cienoB [ nocTpoeHus ceueHuii. CBoMCTBa IepeceyeHu

16 A CIEAOB A . p p https://m.edsoo.ru/SN3SSUSEQ
MPSAMBIX U TIOCKOCTEMN
ITocTpoenue ceuenuii B mupaMuae, Kyoe mo TpéM ToukaM Ha péOpax.

17 p p U'H 1Y p beop https://m.edsoo.ru/HFW637QDR
Co3aHue BBIHOCHBIX YEPTEKEN 1 3alIMCh 111aroB MOCTPOCHUS
ITocTpoenne ceuenuii B mupaMuae, Kyoe 1mo TpéM TOUYKaM Ha péOpax.

18 p P R Y p peop https://m.edsoo.ru/L62FFLCBW
Co3aHue BBIHOCHBIX YEPTEKEN 1 3alIMCh 111aroB MOCTPOCHUS
ITocTpoenne ceuennii B mupaMuae, Kyoe 1mo TpéM TOUYKaM Ha péOpax.

19 p P UH > 1Y p bebp https://m.edsoo.ru/JIAQINZCX
Co3znanrie BHIHOCHBIX YEPTEXKEH U 3aUCh IIaroB MOCTPOEHUS

20 [TocTpoenue ceuenuii B mupamuze, Kyoe mo TpéM ToukaM Ha pEOpax. https://m.edsoo.ru/XJEZARSTO
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CO3I{21HI/I€ BBIHOCHBIX ‘-IGpTG)KGfI M 3aMucCh aroB IIOCTPOCHUA

21

[ToBTOpenue miaanumeTpun: Teopema o MPOMOPIHOHATBHBIX
otpeskax. [loqoOue TpeyroibHUKOB

https://m.edsoo.ru/L3FYZL9LR

22

IToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHUSIX Ha BBIHOCHBIX uepTexax. Mcropus pazButus
IJIAHUMETPUHU U CTEPEOMETPUU

https://m.edsoo.ru/TP9F3DVV1

23

Konrponsnas padora "Akcnomsl crepeomerpun. CeueHus"

https://m.edsoo.ru/EBLEQ9SZ1

24

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBaroniuecs npsimpie. [Ipr3Haky CKpemrBarOmUXCs MPSIMBIX.
[TapannenbHbie IPsIMbIE B TPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBaHUH U €IMHCTBEHHOCTH MPSMOIA
napauieIbHOM JaHHOW IPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIleH Ha JaHHOW npsiMoid. JleMMma o
MEePECCUCHHUH MapaUICIIbHBIX MPSIMBIX TNIOCKOCTHIO

https://m.edso0o0.ru/CYUQMU9K9

26

[TapannensHOCTH TpeX NpAMBIX. Teopema o TpEX mapaiienbHbIX
npsiMbIX. Teopema 0 CKpeIMBarOIIUXCS TPSIMbIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe nmpoexkTupoBanue. OCHOBHBIE CBOICTBA
napaieIbHOTO IPOSKTHPOBaHUsl. M300pakeHne pa3HbIX GUTyp B
HapaJuIeIbHOM MPOEKINUH

https://m.edsoo.ru/03GR50WZV

28

LenTpanpHas npoekuus. YToJ ¢ COHAPaBIEHHBIMH CTOPOHAMH.
VYrois Mexay NpsMbIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3aauy Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PAaCIIOJIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsTHst: MapayeNbHOCTh MPSMOI U MIIOCKOCTH B MPOCTPAHCTBE.
[Tpu3Hak napamieabHOCTH IPSIMOM U iockocTu. CBOMCTBA
napauieTbHOCTU MPSIMOM U TIOCKOCTH

https://m.edsoo.ru/N18CUO003L
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FGOMeTpI/I‘-IGCKI/Ie 3aJa4 Ha BBIYUCICHUEC U JOKa3aTCIbCTBO,

31 CBSI3aHHBIE C M1APAJUIEIBHOCTBIO NMPAMBIX U INIOCKOCTEN B https://m.edsoo.ru/2DD9X2MQ3
IIPOCTPAHCTBE

1 [TocTpoenue ceuenus, npoxoz{ﬂmfro qepef ILaHH}'/.IO IPSAMYIO Hil hitps://m.cdsoo.ru/] POGR 5839
YEPTEKE U MTapaJLIECIBbHOTO APYTror MpsAMOM. Pacu€T oTHOIIEHMIT

1 [TapannenbHas npoexuus, npmi{eHeHHe JUISl IOCTPOEHUS CEUEHU I hitps://m.cdsoo.r/930TTFLSK
Ky0Oa u napamienenunena. CBoiicTBa napasienenureia 1 mpu3Mbl

34 HapannenvaHe m1ockocTy. [Ipu3Haky napajuieIbHOCTH IBYX https://m.cdsoo.rw/OFUJAHVSS
IIJIOCKOCTEN
TeopeMa 0 napayIeNbHOCTH U €JUHCTBEHHOCTH IIJIOCKOCTH,

35 IIPOXOJSIIEH Yepe3 TOUKY, He ITPUHAIICKALTYI0 JaHHOW INIOCKOCTH https://m.edso0.ru/2WG4W4XNO
U CIEACTBUS U3 HEE
CaolicTBa napasuieabHbIX MIOCKOCTEN: O MapaJIJIEIIbHOCTH MPSAMBIX

36 nepeceyeHus pyu NepeceyeHnt ABYX NapauleIbHbIX MNIOCKOCTEN https://m.edsoo.ru/3KIKV3ROG
TpeThen
CaolicTBa napasuieIbHBIX MIIOCKOCTEN: 00 OTpe3Kax mapauienbHbIX

37 IPSIMBIX, 3aKIIOUEHHBIX MEXKY ITapajuIeIbHBIMU IIJIOCKOCTIMU; O https://m.edsoo.ru/QLA4PYRAT
MEPECEUCHHUH MPSAMOU € ABYMS NapaJlIeIbHBIMH JIOCKOCTAMHU

38 [ToBTOpenue: Teopema I[Tudaropa Ha rmiockocTu https://m.edsoo.ru/9VIZIWC6J

39 [ToBTOpEHUE: TPUTOHOMETPHS NPSAMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/Z6FNNNTSD

40 CoiicTBa Ky0a 1 PsIMOYTOJILHOIO Mapajuiesenuneaa https://m.edsoo.ru/HYNIQ785Q

41 Boruncnenue 1iauH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM hitos://m.edsoo.rw/FZBZVPOEC
napajuienenunese

47 [IepnieHauKyIApHOCTH NPSIMOM U TUIOCKOCTH. [Ipu3Hax hitps://m.cdsoo.rW/ISFSHOGG3

NEPNCHAUKYIAPHOCTHU prIMOf/’I " IJIOCKOCTH
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[lepnenaukynsspHOCTH NpsIMOM U TI0CKOCTH. [Ipu3Hak

43 . https://m.edsoo.rw/K38BG31ZH
MEPIECHINKYJISIPHOCTH IPSAMOM U INTIOCKOCTH
TeopeMa 0 CylIECTBOBAHUM U €IMHCTBEHHOCTH MPSIMOH,

44 MIPOXOIALLEH Yepe3 TOUKY IIPOCTPAHCTBA U MEPIIEHAUKYIIAPHON K https://m.edsoo.ru/ WE3MTS4ES
MJIOCKOCTH

45 IImockocTy ¥ NEPHEHAMKYIIPHBIE UM IIPSIMBIE B MHOTOIPAaHHUKAX https://m.edsoo.ru/OKTGKHNSI

46 [ImockoCTH M NEepIEeHINKYIIAPHBIE UM NPSAMBIE B MHOIOTPAHHUKAX https://m.edsoo.ru/STVOAWIW3
[lepnenaukynsip u HakinoHHasA. [locTpoeHne nepneHaAnKyIsipa u3

47 PHEHIHEY P P PHEHAMIYILIP https://m.edsoo.ru/KIP9L.4ZCX
TOYKH Ha NPSIMYIO
[lepnenaukynsip u HakinoHHasA. [locTpoeHne nepneHauKyIsipa u3

48 PHEHIHEY P P PHEHAMIYILIP https://m.edsoo.ru/2IIUD45PR
TOYKH Ha NPSIMYIO

49 Teopema o TpEX mepneHAuKYIApax (mpsmast 1 o0paTHas) https://m.edsoo.ru/CNE1PAIUS

50 Teopema o Tpéx nmepreHANKYIIsApax (Mpsmas U oOpaTHast) https://m.edsoo.ru/IPCG564WN

51 Yron Mexay CKpeluBarOIUMUCS IPSIMbIMU https://m.edsoo.ru/K4EHQ3E9E
[Touck neprneHANKyYISPHBIX MPSIMBIX C ITOMOILBIO

52 PHCHHMKY P P . HOMOTHE https://m.edsoo.ru/EBY VPSMSI
MEPIECHINKYJISIPHBIX IOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE https://m.edsoo.ru/GP0ZX8VHE
[Toctpoenue ceuenuit Kyda, mpu3Mbl, IPABUILHON MUPAMUJIBI C

54 P Y L P > 1P pami https://m.edsoo.ru/FSZMOA1AE
MIOMOILIBIO OPTOTOHAIBHOM MPOEKIINHU
ITocTpoenue ceuenuii Ky0a, MpU3Mbl, IPAaBUJILHOM IUPaAMUIBI C

55 p Y . p p p A https://m.eds00.ru/TS0FUDOO]J
MMOMOUIIBI0 OPTOTOHAIIBHON TPOCKIIUH
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO II0cKocTH. [1mockoctu

56 p . poctp https://m.edsoo.ru/N77K7ZM8K
CUMMETPU B MHOTOTPaHHUKAX
[Ipu3Hak nepneHaNKyIIpPHOCTH IPSIMOM U MIIOCKOCTH KaK

57 P PHEHIHEY TP P https://m.edsoo.ru/LIE703U3V

CJICeACTBUC CUMMCTPUHA
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[IpaBHiIbHBIE MHOTOTpaHHUKHU. Pac4€T paccTOSHUN OT TOYKH 110

58 https://m.edsoo.ru/Z9E166HHZ
IUIOCKOCTH
IIpaBrnbHBIE MHOTOIpaHHUKH. PacuéT paccTOSIHUI OT TOUKH IO

59 p p p A https://m.eds00.ru/TISUOWZTH
IIIIOCKOCTH
C11oco0BI OITYCTHUTE MEPIEHINKYIAPEI: CHMMETPHS, CABUI TOUKH I10

60 yu up AHIYTAD p 8 https://m.edsoo.su/DHFUCBWO6
napasuieibHON mpsMoi

61 CnBur 1o HenapasieJabHOU MPSMOM, H3MEHEHHE PACCTOSTHUN https://m.edsoo.ru/9OANVFE9E
KourponbsHas padota "B3anMHOE pacnoaoKeHue IpsIMbIX U

62 p . P " P p https://m.edsoo.ru/JW5UZNNS8J
IJIOCKOCTEH B IPOCTPAHCTBE
IToBTOpEHME: YTOI MEXKAY OPIMBIMH Ha INIOCKOCTH, TPUTOHOMETPHS

63 p yr Ay TP - TP p https://m.edsoo.ru/SKORHWDFQ
B [IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB
TToBTOpEHNE: YIOJI MEXIY CKPEILIUBAIOIIIMMUCS [IPIMBIMU B

64 p T Ay ckpett = p https://m.edsoo.ru/WBREU9US7
MIPOCTPaHCTBE
I'eoMmeTpuueckre METOABI BEIYUCICHUS YIJIa MEXKIY IPSIMBIMU B

65 p A yr Ay P https://m.eds00.ru/3U40237CK
MHOTOI'PaHHHKAX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIJia https://m.edsoo.ru/8H4CYFABO
Ileprenmukynsapusie iockocTr. CBOMCTBA B3aUMHO

67 PHCHMKYIAP . https://m.edsoo.ru/FIHM69INVD
NEePHEHANKYIISIPHBIX TNIOCKOCTEN
[Ipu3Hak nepnesauKyJIsIpHOCTH IUIOCKOCTEN; TeopeMa O MPsIMOKN

68 nepecedeHust IByX IJI0CKOCTEN NepneHANKYISIPHBIX TPEThen https://m.edsoo.ru/FYSTMQA43F
IUIOCKOCTH
ITpsMOYTOIBLHBIN apalUIeIenIIen; Ky0; H3MEPEHHs, CBOIICTBA

69 p yr p L 1Y p https://m.eds00.ru/K99DBNDAW
MPSIMOYTOJIBHOTO Tapasuiesienure ia
TeopeMa 0 qHMaroHaJIM NPSMOYTOJILHOTO MapallIeIenuIIesa u

70 p a p yr p a https://m.edsoo.ru/E3T10AD6I

CIICJICTBUE U3 HEE
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CrepeoMeTpHuuecKkye U NPUKIIAIHbIE 3a]]a4l, CBA3AHHbIE CO

71 1 https://m.edsoo.ru/4TBYU36HZ
B3aMMHBIM PACTIOJIOKEHUEM MPSMBIX U IIJIOCKOCTH
IToBTOpEHME: CKpENUBAIOIINECS IPSAMEIC, HapaJlIebLHBIC TNIOCKOCTH
72 P pett Hl P > TP 1 https://m.edsoo.ru/TL947D6WK
B CTaHAAPTHBIX MHOTOTPaHHUKAX
[Tapa nmapasnienbHbIX MIOCKOCTEN Ha CKPEIIMBAOIIUXCS MPAMBIX,
73 PACCTOSHUE MEXY CKPELIMBAIOIIUMUCSA NPSIMBIMU B IIPOCTHIX 1 https://m.edsoo.r/YEWZTQREN
CUTYaIUAX
PaccrosHne oT TOUKH 40 IIIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
74 A p p A 1 https://m.edsoo.ru/W5GN48EIM
IUIOCKOCTH
Brrunciaenue paccTOSHUN Me CKpe aro C c
75 p T M )Kvﬂy KPCHIHMBATOTTIMAICH TPAMBIMH 1 https://m.edsoo.ru/SWOVIIHMD
MTOMOUIBIO NEPIEHIUKYIISIPHON MIOCKOCTH
TpéxrpaHHbIi yroj, HEpaBEHCTBA A TpEeXTI'PaHHBIX YyrioB. Teopema
76 pextp yTOlL, Hep AL TPOXTPEHBIX YT 3 | https://m.eds00.ru/3XGHNLQ4J
[Tudaropa, TeopemMbl KOCUHYCOB U CHHYCOB /I TPEXTPAHHOTO yIJia
OneMeHTHI cheprIeCKOM TEOMETPHUH: I'eoie3nUeCKUe JIMHUH Ha
77 bep P s 1 https://m.edsoo.ru/HMVTV74CP
3emie
78 KonTponsHas padora "Yriel u pacctosHus" 1 https://m.edsoo.ru/IRTWZ59YU
79 CucreMmaru3zanus 3HaHUM "MHOTOTpaHHUK U €70 AJIEMEHTHI" 1 https://m.edsoo.ru/VC3UOAK3B
80 [Tupamuaa. Buael nupamu. [IpaBunibHas nupamMuia 1 https://m.edsoo.ru/J3R0247E0
81 [Ipusma. IIpsamas u HaknoHHas npusMel. [IpaBunbHas npusma 1 https://m.edsoo.ru/INDHOOSEQ
82 [Tpsimoii mapasuienenune1, IpAMOYTOJbHBIN Mapaenenumnes, Kyo 1 https://m.edsoo.ru/L8803LZGS
83 Boinykinbie MHOrorpanauku. Teopema Ditnepa 1 https://m.edsoo.ru/B4TOMDU 1D
Brinykisie MHOrorpanauku. Teopema Ditnepa. IIpaBuiibHEIC U
84 YK p p p p 1 https://m.eds00.rt/QOMX9GA1S
MOJTYTPABUIIbHBIE MHOTOTPAHHUKH
85 KoHTtponbHas padora "MHoOTOrpaHHUKH" 1 https://m.edsoo.ru/3AN52B3TEM
86 [TonsiTue BEeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 https://m.edsoo.ru/LRBSE3B09
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87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XI 8
88 Pa3zHocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [IpaBuno nmapasmienenumnena 1 https://m.edsoo.ru/XS6ANTLA2
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
01 PaBJ'I(i)I(eHI/Ie BEKTOpa 10 0azucy TpEX BEKTOPOB, HE JICKAIIHUX B 1 httos://m.edsoo.rw/UT60IDCTG
OJIHOM MJIOCKOCTH
92 CxkansipHO€ NMPOU3BEICHUE 1 https://m.edsoo.ru/JZ46 VNC71
93 Brrunciienue yria Mexx1y BEKTOpaMu B IIPOCTPAHCTBE 1 https://m.edsoo.ru/IUSI96UQP
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1 https://m.edsoo.ru/FJIXV79T8B
95 [Ipocreiimue 3a1aun ¢ BEKTOpamu 1 https://m.edsoo.ru/JICWURNGO1
96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiime 3a1a4m ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3WEWZZSY
98 O06o00meHre 1 cucTeMaTu3alus 3HaHUK 1 https://m.edsoo.r/ECRMXSNM3
99 O000I11IeHNE U CUCTEMATU3ALUs 3HAHUN 1 https://m.edsoo.ru/XXBTFP5WL
100 Wrorosast koHTpOJIbHAS paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 HroroBast KOHTpoOJIbHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
102 O0o01IeHre ¥ cHCTeMaTU3alus 3HAHUN 1 https://m.edsoo.ru/931AWXEK 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KVIACC

JJIeKTPOHHbIE HU(PPOBBIE

Ne ni/m Tema ypoka Koimuect
o0pa3oBaTe/ibHbIE PecypChl
BO 4aCOB
1 [ToBTOopenue Tembl "KooparHaThl BEKTOpa Ha MJIOCKOCTH U B MPOCTpaHCTBE" 1 https://m.edsoo.ru/ WERSDSI4U
2 [ToBTopenue Tems "CkansipHoe Tpou3BeIecHUE BEKTOPOB" 1 https://m.edso0.ru/M6JO60NJ7
3 [ToBTOpeHue TeMbl "Bbruncienue yria Mex,1y BEKTOpaMu B IPOCTpaHCcTBE" 1 https://m.edsoo.ru/55KY41LVG
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSAMOIL, MPOXOAAUIEH yepe3 IB€ TOUKU" 1 https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.rt/VYIHSTER
5 VYpaBHEHHUE MIJIOCKOCTH, HOPMaJlb, YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax 1 W
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPABHEHHUE IIJIOCKOCTH B OTPE3Kax 1 https://m.edsoo.ru/541910WGX
https://m.eds00.ru/NTYOG2AP
7 BekropHoe npousseneHue 1 M
8 JInHeliHbIE HEPABEHCTBA, IMHENHOE IPOrPaMMHUPOBAHHE 1 https://m.edsoo.ru/5S4EQ7JQSE
. . https://m.edsoo.rt/VPKWBB4A
9 JInHeliHbIE HEPABEHCTBA, IMHENHOE IPOrPaMMHUPOBAHHE 1 A
10 AHaIUTUYECKHE METO/IbI pacy€Ta yIiia MexX,J1y IpsIMbIMH B MHOTOTPaHHUKAX 1 https://m.edsoo.rt/KHJ20M3PV
" https://m.edsoo.ru/DDXUUAIA
11 AHaIMUTHYECKHE METO/IbI pacy€Ta yIjia MeX/]1y INIOCKOCTSMH B MHOTOIPaHHHUKAX 1 5
12 @opMyita pacCTOSTHUSA OT TOYKH 10 IUNIOCKOCTH B KOOPJAMHATAX 1 https://m.edsoo.ru/SG451UUG1
13 HaxoxaeHnue paccTosHUI OT TOYKH /10 TNIOCKOCTH B KyOe 1 https://m.edsoo.ru/8V2N4X1L3
14 HaxoxieHne pacCTOSIHUM OT TOYKH J0 IJIOCKOCTH B IIPABUIIBHOW IMUPaMHUJIE 1 https://m.edsoo.ru/UZ15UU37F
15 KontponbHast pabora "AHamuTudeckas reomeTpust"” 1 https://m.edsoo.ru/SNGI1GHFM
16 CeueHusi MHOTOIPaHHUKOB: CTaH/apTHbIE MHOTOTPAHHUKH 1 https://m.edsoo.ru/219603NHQ
17 CeueHusi MHOTOIPaHHUKOB: METO/I CJIEJIOB 1 https://m.edso0.1u/52XGO2J5B
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Ceuenus MHOTI'OIPaHHUKOB: CTAHAAPTHBIC IIJIOCKOCTH, IIEPECCCUCHUA ITPAMBIX U

18 . https://m.eds00.ru/CUP7TCPXQ
IJTIOCKOCTEMN
https://m.edsoo.ru/MM69MKR
19 [TapannenpHble NPAMBIE U INIOCKOCTH: MAPAJIIETbHBIE CEYEHUS DP
20 [TapannenpHble MPAMBIEC U TNIOCKOCTH: PACYET OTHOIICHUMN https://m.edsoo0.ru/O71ROIJFI
[Tapanne e e OCKOCTH: e CKpe aro c
71 pajuieNbHbIE TIPSIMBIE U TJIOCKOCTH: YIJIbl MEXKIY CKPEIIUBAIOIUMUCS hitps:/m.cdsoo.r/26EPTMI4A
MPSIMBIMU
2 [IeprieHaAuKyIsApHBIE IPSAMBIEC U INIOCKOCTH: CTaHIAPTHBIC I1APbI https://m.edsoo.re/YQUVT6VZ
MEePIEHUKYISIPHBIX TUIOCKOCTEN U MPSAMBIX, CHMMETPUU MHOTOTPAHHUKOB X
23 [IepnienaAuKyIsApHBIE MPSAMBIEC U INIOCKOCTH: TEOPEMA O TPEX MEPIEHAUKYIAPAX https://m.edsoo.rt/HQIN20OZJP
https://m.edsoo.rt/OWFAQ1A9
24 [TeprieHAMKYISPHBIE NIPSAMBIE U IUIOCKOCTHU: BBIYMCICHHS JJIMH B MHOTOIPAHHUKAX I
[ToBTOpeHue: mIomaau MHOTOYTOJIbBHUKOB, (POPMYJIbI IS TUIOIIAAEH
25 P tan r > bopmytei 1 HHaneH, https://m.edsoo.ru/FDRZO9G4X
COOOpaKEHMS TIOI00MS
[ToBTOpEeHue: mIomEaa MHOTOYTOJIbBHUKOB, (POPMYJIbI IS TUIOIIAACH
26 P tmaa y > bopmytei 1 HHARCH, https://m.edsoo.ru/1ZYRNNIKV
COOOpaKECHUS TIOT00MS
27 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYJIIbI 7S TIOIIAJIEH, https://m.edsoo.ru/HWHVENLO
COOOpaKECHMS TIOI00MS (0]
73 [Imomaau ceyeHnii MHOTOTPaHHUKOB: IUIOLIAM TOBEPXHOCTEN, pa3pe3aHus Ha https://m.edsoo.rt/X2HRM9HD
JaCTH, COOOpaKEHHsI TOI00Ms 4
[Inomanm cedeHnii MHOTOIPaHHHUKOB: IUIOLIAAU TOBEPXHOCTEH, pa3pe3aHus Ha
29 A P HHAI TTOBED > PP https://m.edsoo.r/SHAEL YONG
4acTH, COOOpaKEHHUS MOA00Us
" " https://m.edsoo0.ru/SSUWIWW
30 KonTponbnas pabota "[loBTOpeHNE: MHOTOTPAHHUKH, CEYEHHUSI MHOTOTPAaHHUKOB V1
31 O0BéM Temma. OObeM IPSIMOYTOJIBHOTO TIapaJuIeTIeTIHIIC 1A https://m.eds00.ru/6UXGOORCI
32 3agaun 00 yABOEHUH Ky0a, 0 KBagpaType Ky0a; 0 TPUCEKIHHU yIiia https://m.edsoo0.ru/VK2J2TXEF
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CrepeoMeTpHuyecKue 3aauu, CBI3aHHbBIE C 00BEMOM MPSIMOYTOJIBHOTO

33 https://m.edsoo0.ru/0DR6H6TQS
napajuieyenumnesaa
[Ipuknagabie 3a1a4n, CBA3aHHEIC C BEIYUCICHUEM 00bEMa IPSIMOYTOJILHOTO
34 P g A, pAMOYT https://m.edso0.ru/O0SHTIOT1G
napasuiesienumena
35 OO0BEM TIPSIMO TTPU3MBI https://m.edsoo.ru/8AILIYHYJ
Crepeome €CKHUE 3a/1a4M, CBs3a ec CJIICHHEM 00BEMO oM
36 TEPEOMETPUUECKHE 3a]]a4H, CBSI3aHHBIE C BBIUUCICHUEM 00BbEMOB MPSIMONA hitps://m.cdsoo.ru/] DSHVS4A
MIPU3MBI
37 [Ipuknagueie 3a1a9u, CBSI3aHHBIE C 00BEMOM IIPSIMOU MPU3MBI https://m.edsoo0.ru/QIY C4F8IU
Brruucienue 00bEMOB Tell ¢ IOMOIIBIO OnpeeaEHHOro naTerpaia. O0bém
38 . - peA p https://m.eds00.ru/ON585060H
HaKJIOHHOU MPU3MBI
B clIeHHE 00BEMOB TEIT C IOMOIIBIO OTIPEACIIEHHOTO erpaia. O0bé
39 prneIeT PEMOB TEIL € TIOMOTILIO OLPEACICHHOTO HHTETP PeM https://m.edso00.ru/2CJLCMK8N
MTUPAMU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB TUPaMUJL C OOIIUM YTIIOM https://m.edsoo.ru/AL3PODCIE
N https://m.edso0o0.ru/3GOOAJRN
41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJI C OOIIUM yTIOM Y
. o https://m.edsoo.ru/7TRERHWO
42 CrepeomeTpHruecKue 3a/1auu, CBA3aHHbIC ¢ 00bEMaMK HAKJIOHHOM MPU3MBI .
43 CrepeoMeTpHUECKHE 33Ia4H, CBSI3aHHBIC C 00bEMaMU TUPAMHU/TBI https://m.eds00.ru/SF480DTS6
[Ipuknagaeie 3amaun mo TeMe "OO0bEMBI TN, CBI3aHHBIE ¢ 00bEMOM HAKIIOHHOU
44 P A A https://m.eds00.1u/9SF6OYYVX
MPU3MBbI
" . " . https://m.edsoo.ru/Z4MZ27RM
45 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN", CBA3aHHBIE ¢ 00BEMOM IMHPAMHUTBI v
46 [Tpumenenne 00bEMOB. BrIauciieHne pacCTOSIHHS 10 MIIOCKOCTH https://m.edso0.ru/I39CXO3CP
47 KonTponbnas pabota "O6béM MHOTOrpaHHHKA" https://m.edsoo.ru/XNWZSSJ7P
N https://m.edsoo.ru/7DHKEHEG
48 [unuHapudeckasi IOBEPXHOCTb, 00pa3yroIIne HUIMHIPHIECKONH TOBEPXHOCTH

6
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https://m.edsoo.ru/MAVW4KY5

49 Humaap. [pamoit kpyrosoi munuHAp. [hiomans noBepXHOCTH HUIMHAPA 5
50 Konunyeckast moBepXxHOCTh, 00pasyroliie KOHMYeCKoi moBepxuoctu. Konyc https://m.edsoo.ru/PVRE7THQ6Y
. https://m.edsoo.ru/EOVSHALS
51 CeueHune KOHycCa IJIOCKOCTBIO, TApAJLJIEIbHOM MITIOCKOCTH OCHOBAHMS L
. o .. https://m.eds0o0.ru/9VKWVDCT
52 Y ceuéHnslii konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB B
. . https://m.edsoo.ru/AWKBI9E4N
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCa E
54 [Tnomaas 60k0BOM MOBEPXHOCTH U MOJHOMN MOBEPXHOCTH KOHYCA https://m.edsoo.ru/9NF4UE3KJ
Crepeome eCKHe 3aJ1a a JJ0Ka3aTelIbCTBO cJIEHHE, TTOCTPOCHHE
55 Tep VM TPUYECKUE 33141 Ha JJOKA3AaTEIbCTBO U BHIYHCIICHHUE, TIOCTPOCHUEM hitps://m.edsoo.r/OZVHSEXLY
CEYEHU LIWINHApPA, KOHyCa
56 CrepeoMeTprdeCcKHE 3a/1a4d Ha JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE, IOCTPOCHUEM https://m.edsoo.ru/AKF6PW62
CEYEeHUH IIWIMH/PA, KOHYCca w
57 [Ipuknagneie 3aqa4uu, CBA3aHHBIE C HMJIMHIPOM https://m.edsoo.ru/3429Z1. HT5
https://m.edsoo.ru/ZY 6ENPVK
58 [IpuknagHeie 3a1auu, CBI3aHHBIE C IIUIUHIPOM D
https://m.edsoo.ru/WI1TVKAJO
59 Cdepa u map Rtps HLEES00-
Ilepeceuenue chepsl U 11apa ¢ IIOCKOCcThIO0. KacaHue 1rapa u cdhephl IIIOCKOCTBIO.
60 p bep P p bep https://m.edsoo.ru/JESNB5ZS0
Bun u n3obpakenue mapa
61 [Tepeceuenue cdepsrl 1 mapa ¢ MWIOCKOCThI0. Kacanue mapa u cepbl MmI0CKOCTHIO. https://m.edsoo.ru/M6WKIKO95
Bun u n3obpakenue mapa (0}
62 VYpasuaenue chepsl. [Ltomans chepsl u e€ gacren https://m.edsoo.ru/USG24BO8H
63 Cummetpus cepsl u mapa https://m.edsoo.ru/6E6GX0YJS
64 CrepeomeTpuuecKkue 3aa4u Ha JI0Ka3aTEIbCTBO U BBIYUCIICHUE, CBI3aHHBIE CO https://m.edsoo.ru/MSYBPKH7
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cdepoii u mapom, MOCTPOSHUEM UX CEUEHHH TIOCKOCTHIO

R

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4M Ha J0Ka3aTCJIIbCTBO U BBIYUCICHUC, CBA3aHHBIC CO

https://m.edsoo.ru/MXRDTK72

65 cdepoit 1 mapoM, MOCTPOSHUEM HX CEUCHUHN TIOCKOCTHIO ! T

66 [IpuxnanHele 3a1a4u, CBsI3aHHBIE CO c(hepoil U MIapoM 1 https://m.edsoo.ru/XW5LI7A9J

67 [ToBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH, BHIYUCICHUS B OKPY>KHOCTH, | hitps://m.cdsoo.r/EJ20DAVE]
CTaHJIapPTHBIE TIO00MS

68 PaznuuHple KOMOMHAIIMY TEJ BPAIICHUS] © MHOTOTPAaHHUKOB 1 https://m.edsoo.ru/LE7933L.XX

69 3amauu 1o Teme "Tena U MOBEPXHOCTH BpalieHus" 1 https://m.edsoo.ru/PHHLCGS54E

70 3agayu o TeMe ""Tena u MoBepXHOCTH BpalleHus" 1 https://m.edsoo.ru/22WPBLTP9

71 KontpoinbHas padota "Tena ¥ mOBEpXHOCTH BpaIieHUs " 1 https://m.edsoo.ru/33W222M63

72 O06wém nnmaapa. Teopema 06 00BEME TPIMOTO HMITHHAPA 1 https://m.edsoo0.ru/1ZN2S6ZMO

7 Brruncnenue 00bEMOB Tel ¢ TOMOMIBIO OIpeieéHHOro naTerpana. Oobém 1 https://m.edsoo.rt/ACTOMFMV
KOHyca E

74 [Tnomaau 60KOBOM M MOTHON MOBEPXHOCTH KOHYCA 1 https://m.edsoo.ru/ZYTK7P8B1

75 CrepeoMeTpuyecKue 3a/1a4, CBSI3aHHBIE C BEIYMCICHHEM 00BhEMOB IIHITHHIIPA, | hitps://m.edsoo.r/7TOIVIYPSC
KOHYyca

76 [Tpuknagneie 3agaun o Teme "OO0bEMBI U TUTOMIAAN TTOBEPXHOCTEH Ten" 1 I];ttps://m.edsoo.ru/OXEA9GPV
O06béM mrapa u mapoBoro cextopa. Teopema 00 00bEMe mapa. [Tnomans chepsi.

77 CTepeOMe’Si)I/ILIeCKIl:)Ie 3a/1a4u, CB}II)BaHHBII;) C BBIUHCIIEHUEM Oé)’béMOB ngaf:)[a, bep 1 l)l(ttps://m’edsoo’rU/VV6ONBVZ
IapOBOI'0 CETMEHTA U IApPOBOI'0 CEKTOpa
[Tpuknagneie 3aqaun 1o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa U

78 ionaabio ceprl. COOTHOIIEHUS MEX1y IUIOIIAIIMU IOBEPXHOCTEN 1 00bEMaMu 1 https://m.edsoo.ru/EZHIGRUEJ
MMOIOOHBIX TEN

79 [TomoOHbIE Tena B mpocTpaHCcTBE. M3MeHeHne 00bEMa TPy MO00HH. 1 https://m.edsoo.ru/H24188MKQ
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CrepeoMeTpHUueCKUE 33]]a4H, CBSI3aHHBIE C BBIYHCICHUEM 00bEMOB TEIT U
IIJIOIIAIEH TOBEPXHOCTEN

https://m.edso00.ru/73UODGNY

80 KontponsHas padora "[1nomany moBepXHOCTH U 00BEMBI KPYTIIBIX TE" R

21 JiBmxenus mpocrpancTBa. OroOpakenus. J[BrmwkeHus U paBeHCTBO Guryp. O0mue https://m.edsoo.ru/RXJ4Y WO6N
CBOMCTBA IBUYKEHUI A

22 Bunb!l aBukeHUN: apajuieabHbIN NEPEHOC, HEHTPAIBbHASI CHMMETPHSL, 3€pPKajbHas hitps://m.cdsoo.rw/ZSUATINTX
CUMMETPHSI, TOBOPOT BOKPYT MPSIMOiL

83 [IpeobpaszoBanus nmomoowus. [Ipsmas u chepa Ditnepa };(ttpS://m’edsoo’rU/A1PU2WOA

84 I'eomeTpuueckue 3ajaun Ha MPUMEHEHUE IBHKEHUS }thtpsz//m'edsoo'meFDHOMGK

85 KontponsHas padora "Bekropsl B mpocTpancTse" https://m.edsoo.ru/4F52B11KK
O6o6maromee mosropenue 11 nmonsituii 1 MeTo10B Kypca reomerpun 10-11

86 KJIaCCOB, cucTemarusanus 3Hanuil: "[lapamienbHoCcTh NPSAMBIX U INIOCKOCTEN B https://m.edsoo.ru/IHVB2NZH9
npocrpaHcrae”

%7 Ob6o6matomee nopropenue 11 nonstuii u MmeroaoB kypca reomerpun 10—11 hitps://m.edsoo.r/AOEFPERJO
KJIaCCOB, CMCTeMaTu3alus 3HaHuii: "BekTopsl B mpocTpaHncTse"

28 Ob6o6mmatomee nopropenue 11 nonstuii u MmetonoB kypca reometrpuu 10—11 hitps://m.cdsoo.ru/3NIOLN63
KJIaCCOB, CMCTeMaTHu3alus 3HaHuil: "BekTopsl B mpocTpaHncTse"

29 Oo6o6matomee nopropenue 11 nonsTrii  MeTonoB Kypca reomerpuu 10—11 hitps://m.cdsoo.r/B8SSTVDTC
KJIACCOB, cUCTeMaTH3anus 3Hanuii: "O0beM MHOTOTpaHHUKA"

90 Oo6o6matomee nopropenne 11 nmonsTrii u MeTonoB Kypca reomerpuu 10—11 hitps://m.edsoo.rw/ ATX4CDPSI
KJIACCOB, cMCTeMaTH3aius 3Hanuii: "O0beM MHOTOTpaHHUKA"

91 Ob6o6matomee nopropenue 11 nonstuii u MmeronoB kypca reomerpun 10—11 https://m.edsoo.ru/H2ZABPRX

KJIaCCOB, CUCTCMAaTHU3alluA 3HAHW: "Hnomazm IMOBCPXHOCTHU U 00BEMBI KpYTJIBIX

(0]



https://m.edsoo.ru/73UODGNYR
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https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

Tea"

Ob6o6matomiee nopropenue 11 noustuii u MmeronoB kypca reomerpun 10—11

92 KJIACCOB, cucTemMaru3anus 3uanuii: "[1nomanyu noBepxXHOCTH U 00BEMBI KPYTIIBIX 1 https://m.edso0.ru/JG1DJ50NK

Ten"
https://m.edsoo.ru/GXZMP89G

93 HroroBast koHTpoIbHAs paboTa 1 D

94 HroroBas KoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/3J174MY 6M

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 1 https://m.edsoo.ru/UI26CB4XL
Hcropus pa3BuTHS CTEpEOMETPUM KaK HAYKU U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX

96 pHAp P p y . P p p 1 https://m.edsoo.ru/IESALO6B5
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOIUI
Hcro a3 crepeome aK Ha e€ po as COBpeMe

97 TOPUS PA3BUTHUS CTEPEOMETPUH KaK H nyI 1 €€ poJib B Pa3BUTUH COBPEMEHHBIX | hitps://m.cdsoo.rw/8ZKNMYF03
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

08 Hcropus pa3BuTHSA CTEpEOMETPUM KaK HAYKU U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX 1 https://m.edsoo.ru/41 X3XKQO
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI G

99 Hcropus pa3BuTHS CTEpEOMETPUM KAaK HAYKU U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX 1 https://m.edsoo.ru/4APGHOJYA
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI H
Hcropus pa3BuTHS CTEpEOMETPUM KaK HAYKU U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX

100 pHA b p p Y . p p p 1 https://m.edso0.ru/GEJCO734F
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOIUI

101 Hcropus pa3BUTHA CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1 https://m.edsoo.ru/RK4XSFWN
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI R
Hcropus pasBUTHSA CTEpEOMETPUM KaK HAYKU U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX

102 pHA b p p y . p p p 1 https://m.eds00.ru/X89TQ8776
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOIUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kon
nposep

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

S1eMOro .
0o0pa3oBaTeIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi
pe3yJbT
ara
7 I'eomerpus
7.1 OnepupoBath MOHATUAMH: TOYKA, MPSAMasi, IIIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX IIPU PELICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSIMH: MAPAJJIETIBHOCTh W MEPIEHIUKYISIPHOCTh
' HPSMBIX U IJIOCKOCTEH
74 KnaccudunmpoBaTts B3aMMHOE pacroiIoKeHNEe IPSIMbIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JIBYTPAaHHBIA Yyrojl, TPaHH JBYTPaAHHOIO
7.5 yria, peOpo IBYrpaHHOTO YrJia, JTUHEHHBIA yroa ABYIPaHHOTO yria,
rpaaycHas Mepa IByrpaHHOro yria
OnepupoBaTh NOHATUSMU: MHOIOIPAHHUK, BBITYKJIBIA U HEBBITYKJIbIN
7.6 MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MIPaBUJIbHBIN
MHOTOTPaHHUK
77 PacrioznaBaTh OCHOBHBIEC BHJIBI MHOTOTPAaHHUKOB (TUpaMuja, mpusMa,
' MPSIMOYTOJIBHBIN MapaieNnenumnen, Kyo)
KnaccudunupoBarh MHOTOTpaHHHUKH, BBIOMpas OCHOBAaHUS  JUIS
73 KiIaccuuKanuy  (BBIMYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAaHHHKH,
' IPAaBWIbHbIE MHOTOTPAHHMKH, TPSAMbIE U HAKJIOHHBIE IPU3MBL,
napajuieenune/ibl)
79 OnepupoBaTb  HOHSTHUSIMHU: CeKymas  IUIOCKOCTb,  CEYEHHUE
' MHOTOTPaHHHUKOB
710 OOBSICHATh MPUHIUIBI TOCTPOSHUS CEYCHHH MHOTOTPAHHUKOB,

HCIIOJIB3Ys METO CJICA0B

7.11

CTpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEpPTEeXKH W3 PHCYHKOB IPOCTBIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemate 3ala4d Ha HaxXO0XICHHUC TICOMCTPHUYCCKUX BCIWYUH 10
06pa3uaM WKW aJIropurMaM, IPUMCHASA H3BCCTHBIC AHAJIUTUYCCKUC
MCTOAbI IIPpU PCIICHHU CTAHAAPTHBIX MAaTCMATUYCCKHUX 3aaa4 Ha
BBIYUCICHUC paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMU, OT TOYKH D0 HpHMOﬁ,
OT TOUYKHUAO IJIOCKOCTH, MCKAY CKPCHINBAOIUMUCS ITPAMBIMU

7.13

Pemate 3ala4d Ha HaxXO0XICHHUC TICOMCTPHUYCCKUX BCIWYUH 10
06pa3uaM WK aJIropurt™MaM, IPUMCHASA H3BCCTHBIC AHAJIUTUYCCKUC
MCTOAbI IIPpU PCIICHHU CTAHAAPTHBIX MAaTCMATUYCCKHUX 3ada4 Ha
BBIYUCIICHUC YTJIOB MCKAY CKPCHIUMBAOIHUMUCA TIPSAMBIMH, MCKIY
HpHMOfI " IJIOCKOCTBIO, MCIKAY IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

7.14

Bobruncnate 00bEMBI M IUIOIIAAM IMOBEPXHOCTEH MHOIOIPAHHUKOB
(mpu3ma, mnMpampga) C [OpUMEHEHUeM  (GopMys,  BBIYHUCIATH
COOTHOILUEHUS MEXAYy IUIOIIaJsIMU IOBEpXHOCTeH, o0O0bEMaMu
OJOOHBIX MHOTOIPaHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHYOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
yepTrexax U pUCyHKax

7.17

[TpumeHsTh reoMeTpruecKkre (PaKThl sl PELICHHs] CTEPEOMETPHUIECKHIX
3a71a4, IPEANONaralolMx HECKOJIbKO IIaroB PEUICHUs], €CIU YCIOBHUS
MIpUMEHEHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpumeHsTh TpOCTEHIlINe MpOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHUCTEMBI MPU PEIICHUH CTEPEOMETPHUUECKHUX
3a1a4y

7.19

HpI/IBOI[I/ITL NpUMEPBLI MATCMATHYCCKUX BaKOHOMepHOCTCﬁ B I[IPpHUPOJAC U
JKHU3HH, PACIIO3HABATDH POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOJy4YEHHBIE 3HAHMS Ha [PAKTUKE: AHAIMU3UPOBATH
peaibHble CUTyalluH W IPUMEHSATh U3Y4YCHHBIE IOHATUSA B IPOLECCE
MIOWCKA pEIICHUs] MaTeMaTHYeCKH C(HOPMYIHPOBAHHON MPOOIEMBI,
MOJEJINPOBATh PEalbHbIE CUTYallMU Ha A3bIKE T€OMETPHUU, UCCIIEL0BATh
IIOCTPOEHHBIE MOJEIHU C UCIOJIb30BAHUEM I'€OMETPUYECKUX IOHATHHN U
TeopeM, armapara anreOpsl, pelarb IpakTHYeCKUe 3a/1a4l, CBSI3aHHbIE
C HAXOXKJIEHUEM I'€OMETPUYECKUX BEITUINH

11 KITACC

Kon
nposep

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTATbI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMBbI CpeIHEero 001ero odpa3oBaHusi




AEMOI0

pe3yiabT
aTa
6 ['eomerpus
OrnepupoBaTh MOHATHUIMU: HAIHHAPUYSCKas MTOBEPXHOCTb,
6.1 oOpa3ymomye HUIUHAPUIECKOW MOBEPXHOCTH, LMUIUHAP, KOHUYECKas
' MOBEPXHOCTh, O0Opasyroniye KOHMYECKOH IMOBEPXHOCTH, KOHYC,
chepuyeckas MoBepXHOCTh
6.2 PacnioznaBats Tena BpaieHus (IUIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTYYESHHSI TEJ BPAILICHHS
6.4 KinaccuduiupoBars B3auMHOE PacofioKeHHE Chephl U MIIOCKOCTH
OnepupoBaTh TMOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMCHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBHICOTA
IIapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Beruucnasate 00BEMBI M IIIOIIAMM TOBEPXHOCTEH TEJI BpallcHHS,
' FEOMETPUUECKHX Tell C MPUMEHEHUEM QopMy
OnepupoBarh TMOHATHSIMH: MHOTOTPAaHHHK, BIIHCAHHBIM B cdepy H
6.7 ONMCAHHBIN OKOJIO cdepbl, cdepa, BOHCAaHHAS B MHOTOTPAHHUK HIIU
TEJIO BpallleHUs
6.8 BbIuucasTe COOTHONICHHMS MEXIY IUIOIMIAAIMHU TOBEPXHOCTEH U
' 00BEMaMU IOOOHBIX TEI
6.9 N300paxarh u3zydaembie GUTYPBI OT PYKH U C MPUMEHEHUEM MPOCTHIX
’ 4epTEKHBIX HHCTPYMEHTOB
BoinonHsATe (BBIHOCHBIE) IIJIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpaIcHus
W3Bnekarb, MHTEPNPETUPOBATL U MPEOOPA3OBBIBATE MHPOPMALMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTYpax, MPEACTABICHHYIO Ha
YepTeKax U pUCYHKaxX
[IpumensaTh TeOMeTprUYecKre (PAKTHI IS PEIICHUST CTEPEOMETPHUECKUX
6.12 3a/1a4, IPENOoJIaralolliuX HECKOJIBKO IIaroB PELIEHUs, €CIM YCIOBHS
PUMCHCHHUS 33JIaHbI B SBHOU (hopMe
6.13 OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BoBINOMHATE EHWCTBHSA CIOKEHHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
6.14 YMHOXEHUSI BEKTOpa HAa YUCIO, OOBSCHATh, KAKUMU CBOMCTBAMH OHU
o0JaaroT
6.15 [IpuMeHATh MPaBUIIO MapaUICIICIIUIICIa TPU CIIOKEHUN BEKTOPOB
6.16 OrniepupoBaTh MOHITHAMU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE,

BCKTOpP, MOAYJIb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAWHATLEI BEKTOPA,




yroia MeEXAay BCKTOpaMH, CKaJI[dpHOC [IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauth CYMMY BCKTOPOB U HINPOU3BCACHHUEC BCKTOPA HA YUCIIO, YI'OJI
MCKAY BCKTOpaMH, CKAIKIPHOC IIPOU3BCACHUC, PACKIIAAbIBATH BCKTOP
10 IBYM HCKOJUUIMHCAPHBIM BCKTOpaM

6.18

BaﬂaBaTL IJIOCKOCTb YPAaBHCHHEM B Z[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemwate nmpocredimme reoMeTpUYecKMEe 3aJaud  Ha [PUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOTO METO1a

6.20

Pemars 3agaum Ha J0Ka3aTEIbLCTBO MaTEMaTHUYECKUX OTHOIIICHUH H
HaX0XXIACHHUC I'COMCTPUYCCKHUX BCIIMYHH I10 o6pa3uaM WK aJIrTOpUTMam,
IMPUMCHAA HU3BCCTHBIC MCTOABI IIpu pECIICHUN CTaHAAPTHBIX
MAaTeMaTHYCCKHUX 3a1a4

6.21

[IpuMmeHsTh TMpoCTEHIINe MPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI TMPU PEHICHUU CTEPEOMETPUUECCKUX
3a1a4y

6.22

HpI/IBOI[I/ITB MMPUMCEPLI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoAc U
JKU3HH, pACIIO3HABATDH IIPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHsTh TMOMy4YEHHbIE 3HAHUS Ha TPAKTUKE: AaHAITU3UPOBATH
pealibHble CUTyallUM W TPUMEHSATHh W3YYEHHbIE TOHATUS B MpolLEcce
MOKMCKAa pEHIeHUs MaTeMaTH4ecKH C(HOpMyITHpOBAaHHONW MPOOIEMBI,
MOJIETIMPOBATh pealIbHbIE CUTYallUU Ha SI3bIKE T€OMETPUU, UCCIIEOBATD
MOCTPOCHHBIE MOJIENI C UCIOIb30BAHUEM T'€OMETPUUYECKUX MOHATHHI U
TEOpeM, arrapara ajireopsl, pemarh MPakTUYECKUe 3a7aun, CBI3aHHbIE
C HAXOXJEHUEM I€OMETPUUYECKUX BEITUYUH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Ko

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomeTpus

7.1

OcHOBHbIE  MOHATUS  CcTepeoMeTpuu. Touka, npsiMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCHOMATHYECKOM MOCTPOSHHH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX

7.2

B3anmHOe pacnosiokeHHe NOpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECH,
napajulesibHble W CKpemuBaromuecs npsmelie. [lapamnenbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMAPAJJIEIbHBIE MPSIMbIE B IPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, NAPAUICIBHOCTh NPSAMOM U IUIOCKOCTH.
VYrapic CcOHampaBJICHHBIMM CTOPOHAMH, Yrojd MEXIy MpAMbIMH B
npoctpaHcTBe. [lapamienbHOCTh TJIOCKOCTEW: MapajieibHble IUIOCKOCTH,
CBOMCTBa TMapajulebHbIX IUIOCKOCTeH. IlpocTelinine mnpocTpaHCTBEHHBIE
burypbsl Ha TUIOCKOCTU: TeTpaj’ap, KyO, Napasielenure]l, MOCTPOCHHE
CeueHUM

7.3

[TepieHAUKYJIAPHOCTD NPSIMON U IUIOCKOCTH: NEPIEHIUKYIJIPHBIE NIPSIMbIE B
IIPOCTPAHCTBE, NPSIMBbIE NApAJUIEIbHBIE U MEPIEHANKYISIPHBIE K IJIOCKOCTH,
IIPU3HAK IEPHEHAUKYISPHOCTH NPSIMOW M IUIOCKOCTH, TEOpPEMa O NPAMOHN
NEPIEHANKYJISIPHOM IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXAY NPAMON
M IUIOCKOCTBIO, JABYTPAHHBIM YroJ, JUHEWHBIM yroj JBYrPaHHOrO Yria.
[leprieHauKynsp W HAKIOHHBIEC: PACCTOSHHE OT TOYKU 10 IIIOCKOCTH,
paccTosiHie OT MPSAMOW 10 TUIOCKOCTH, MPOEKIWs (PUTYpHI HA TUIOCKOCTb.
[TepieHAUKYJIAPHOCTD IUIOCKOCTEW: NPU3HAK MEPHEHIUKYISIPHOCTH JABYX
1ockocTel. Teopema o TpEx nepneHauKysapax

7.4

[IoHATHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA, BBIITYKJIbIC
Y HEBBIIIYKJIbIE MHOI'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-
yrojabHas MNpU3Ma, I'PaHM M OCHOBAHMUSA IIPU3MBI, IPsAMAas W HAKJIOHHAas
npu3Mbl, OOKOBasg M TOJHAas MOBEPXHOCTb HpusMel. [lapamnenenunen,
IIPSIMOYTOJIBHBIN Napajijiesienunes U ero cBoicraa. Ilupamuna: n-yronpHas
nupammia, rpaHd U OCHOBAaHUE MUPAMU/IbI, OOKOBAs U MOJIHAS IOBEPXHOCTb
IIUPAaMUJbl, NPABWIbHAs U YCEYEHHAs NHUpaMUAA. ODJIEMEHTHl IPU3MBI U
nupamuel.  [IpaBunpHble ~ MHOTOTPAaHHUKHM:  TOHATHE  IPABHIJIBHOIO
MHOT'OI'PAHHMKA, IIPABUJIbHAS IIPU3Ma U NIPABUIIbHAS IUPaMUAA, IPaBUIbHASA
TpeyrojbHas MUpamMuaa U MpaBWIbHBIN TeTpasap, KyO. IlpeacraBinenue o
IIPaBUJIBHBIX MHOTOTPAaHHMKAaX: OKTa’p, MOOACKAdAp U HKOCAdJpyrue




CeueHus mpu3Mbl U TUPaAMUJIbL

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMCTPHUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUU B IIHpaMuJax, IapaJlICICIIUIICAax,
IIpaBUJIbHBIX MHOT'OI'PaHHHUKAX

7.6

Bolunicnenue »1eMEHTOB MHOTOTPAHHUKOB: pé&0pa, AuaroHaid, YIJIbL.
[Tnomaas G0KOBOM MOBEPXHOCTH M TIOJHON MOBEPXHOCTU MPSMOU MPU3MBI,
IJIOIIA b OCHOBAHUH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSMOW IPHU3MBI.
[Tnomanas GOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH IMPABUIBLHON MHPaMUJIBI,
TeopeMa o miomanan yceu€HHoi nupamunsl. [lonstue 06 o0néme. OOBEM
MUPAMUJIbI, TIPU3MBI

7.7

[Tonobubie Tena B mpocTpaHcTBE. COOTHONIICHHUS MEXKAY IUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMaMHU IMOJOOHBIX TEI

11 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunmuaapudeckas MTOBEPXHOCTb, oOpazyroiue MATUHAPHYCCKOM
MMOBEPXHOCTH, OCh IWJIMHIPUYCCKON MOBEpXHOCTU. L{MmuHIp: ocHOBaHUS
1 OOKOBas MOBEPXHOCTh, 00pa3yroiias u ocCh, MJIOLIAAb OOKOBOW U MOJIHOM
MMOBEPXHOCTHU

6.2

Konunyeckas moBepxHOCTh, 00pa3yronire KOHMYEeCKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHYECKON MoBepXHOCTH. KOHyC: OCHOBaHME U BEpIIUHA,
oOpa3yomas © OCb, IUIOMAAbL OOKOBOM U TIOJHOM MOBEPXHOCTH.
VYceu€Hublii KOHyC: oOpa3yromue HM BBICOTa, OCHOBaHUSI M OOKOBas
IIOBEPXHOCTH

6.3

Cdepa u map: ueHTp, pamuyc, Tuamerp, IUIOMAab MOBEPXHOCTH CEpHI.
B3aumMHoe pacnosnoxenue cepbl U INIOCKOCTH, KacaTeibHas MIOCKOCTh K
chepe, omanb chepsl

6.4

N3o00paxkeHne Ten BpalleHWss Ha IUIOCKOCTH. Pa3BépTka uunuHapa u
KOHYyca

6.5

KomOuHammm Tenm BpamieHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBIM 0KOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOI'PaHHMK, WIH TEJIO
BpalICHUsA

6.6

[Tonste 00 o0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00
00BEME TIPSIMOYTOJIBHOTO TMapaliesienuIeaa U ciueacTBus u3 Heé. O0béM
MIAHIPA, KoHyca. O0BEM mapa U miomas chepsl

6.7

[TogoOubie Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXAY IUIOMIAISIMU




MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEI

6.8

Ceuenust mumMHApa (MapajjieibHO U MEPHEHIUKYISIPHO OCH), CEUYECHHUS
KOHyca (TmapajielbHOe OCHOBAaHUIO M MPOXOJAIIEE Yepe3 BEpIIMHY),
CeueHus 1apa

6.9

BGKTOp Ha INIOCKOCTH KW B IIPOCTPAHCTBE. CrnoxeHne W BBIYHTAHHE
BCKTOPOB. YMHOXEHUE BCKTOpa Ha 4YHUCJIO. Paznoxenue BCKTOpa 110 TpeM
HCKOMILUIAHAPHBIM  BCKTOpaM. HpaBI/IHO mapauiCICItIicaa. Pemenue
3a/la4, CBA3aHHbIX C IPUMCHCHHUEM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMHu

6.10

[IpsmMoyronpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHartsl
BekTopa. [Ipocreiimme 3agauyn B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMH.
CkansipHO€ IIPOM3BENEHUE BEKTOPOB. BpluncieHue yrioB MeExXIy
MPSIMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METOJ MPU PELICHUU
TreOMETPUUECKUX 33124




HPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA
K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM MPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
nposeps
€MOoro
TpedoBa
HUA

IIpoBepsiemble TPeOGOBaAHUS K NMPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpPaMMbl CpeIHero
0011ero oopazoBaHus

Brnagenue meromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3a]1ad;
yMeHHe (OopMyIUpOBaTH U ONEPUPOBATH MOHATUSMU: OMpECIICHNUE,
aKcuoma, Teopema, CJe/ICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTebCTBO,
paBHOCUIIBHBIE  (DOPMYIHPOBKHM;,  NPUMEHSATH  UX;  YMEHHUE
dbopMyIupoBaTh O00paTHOE W MPOTHUBOIOJOXKHOE YTBEPXKICHUE,
OPUBOJIUTH TMPUMEPbl M KOHTPHOPHUMEPHI, HCIOIb30BaTh METO
MaTeMaTU4YeCKOn WHIYKINH, MIPOBOJIUTH JIOKa3aTelIbHbIC
paccykJeHHUS TpHU pEUIeHHH 3aJa4, OLEHUBATh JIOTUYECKYIO
MPaBUIBHOCTh PACCYXKJICHHM; YMEHHE ONEPUPOBATH TOHATHUIMH:
MHO>KECTBO, MOJMHOKECTBO, OINEpaly HaJ MHOXKECTBAMHU; YMEHHUE
WCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUisi OIMHUCAHUS
pealbHBIX MPOIIECCOB U SBICHUI U MPU PEIICHUH 3aja4, B TOM YHCIIEe
U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHHUE OIECPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMK, Tpad HA IUIOCKOCTH, YMEHHUE
3alaBaTh M ONHUCHIBaTh  Tpadbl  Pa3IUYHBIMH  CIIOCOOAMM;

HCIIOJIB30BAaTh I‘pa(bbl IIpHu pCHICHUH 3a1a4

YMeHue ONCpUPOBATH MOHATUAMU: HATYPAJIIbHOC YHCJIO, LICJIOC YUCIIO,
CTCIICHb C HCJIbIM II0KAa3aTCJICM, KOPCHb HaTypaJIBHOfI CTCIICHU,
CTCIICHb C pPallMOHAJIbHBIM I1OKA3aTCJIEM, CTCIICHDL C JEUCTBUTEIILHBIM
IIOKa3aTcCjIeM, JIOI‘apI/I(l)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC
IMPOU3BOJIBHOI'O YHCJId, OCTATOK IIO MOAYJIIO, PAllMOHAJIBHOC YHCIJIO,
HPpPpaHuOHAIbBHOC qHuCJIO, MHOXKECTBa HaTypaJIbHbIX, OCJIbIX,
palunOHAJIbHbIX, HeﬁCTBHTeHLHBIX quceil; YMCHUC HCIIOJB30BATbh

IMPU3HAKH OCIIUMOCTH, HanMMEHBITHH O6HII/II>1 JACJIIUNTEIIb U HAUMCHBIICC




oOuiee KpaTHoe, aNropuT™ EBKiIMIA IpH pelIeHnH 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU [O3ULMOHHBIMH CHUCTEMaMHU CUYHUCICHHS, yMEHUe
BBINOJIHATH BBIYUCIICHUE 3HAUEHUH 1 IpeoOpa3oBaHusl BhIPAKEHHUH CO
CTENEHsAMH U Jorapupmamu, npeoOpa3oBaHus ApOOHO-pALIIOHAIBHBIX
BBIpQXXEHUI; yMEHHUE ONIEPUPOBATh NOHITUSIMMU: MOCIEI0BATEIILHOCTD,
apudmernyeckas  MIporpeccusi, TIeoMeTpuyeckas  Mporpeccus,
OeckOHEYHO yOBIBaIOIIAs TEOMETpUYECKas IPOTPECCHs; yMEHHE
3aJaBaTh IIOCJIEJOBAaTEJIBHOCTH, B TOM UHUCIE C IIOMOLIBIO
PEKYppeHTHbIX  (OpMyJ; yMEHHE  ONEepupoBaTb  MOHATHUAMHU:
KOMILJIEKCHOE YHCII0, CONPsIKEHHbIE KOMIUICKCHBIE YHCia, MOAYNIb U
apryMeHT KOMIUIEKCHOr0 yHcia, opMa 3aicu KOMIUIEKCHBIX YUCel
(reomeTpuyeckas, TPUIOHOMETpUYECKas M airedpauueckas); yMeTb
IPOU3BOJIUTH apU(PMETUUYECKHE IEHCTBUS C KOMIIJIEKCHBIMH YUCIIAMU;
OPUBOJIUTH  NPUMEPbl  UCIHOJB30BAaHUS  KOMIUIEKCHBIX  YHCEl,
ONEpUpPOBaTh MOHATHAMM: MaTpuuia 2x2 u 3X3, ompenenuTenb

MaTpULIbl, FEOMETPUYECKUN CMBICIT ONIPEAETIUTEINS

YMeHue oneprupoBaTh MOHATHAMU: PalMOHAIbHBIC, HPPALMOHAIIBHBIE,
II0Ka3aTelbHBbIE, CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKUE YPABHEHMS M HEPABEHCTBA, MX CHUCTEMBI;
YMEHHME OIEpPUpPOBaThb IOHATUAMM: TOXKAECTBO, TOXKACCTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPAaBHEHUH M
HEPABEHCTB, PABHOCWJIBHOCTH YPABHEHMI, HEPABEHCTB U CHCTEM;
YMEHHUE pellaThb YPaBHEHMs, HEPABEHCTBA M CUCTEMBI C IIOMOILIBIO
pa3IM4YHBIX IPUEMOB; pPEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
1apaMeTpoM; IPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI UL
pelIeHUsT MaTeMaTHMYeCKUX 3aJad M 3a/Jad U3 pasjinyHbIX obiacteil

HAyK{ U PEAIbHOU KU3HU

YMeHue onepupoBaTh MNOHATUSIMM: (QYHKIMS, 4YETHOCTh (YHKLHH,
HEePUOJIMYHOCTh (PYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
¢yHkuuu, sSKcTpeMyMm (QyHKIUHM, HauOosibliee W HaWMEHbIIEe
3HayeHHs (QYHKIMH Ha [POMEKYTKE, HenpepbiBHAsS (QyHKIMS,
acUMITOTHl Tpaduka (QyHKIUHM, TepBas M BTOpas MNPOU3BOIHAS
(GyHKLIMH, TeoMEeTpUYecKUd M (U3NYECKUH CMBICI NPOU3BOJHOM,

nepBooOpa3Has, ONPENCIEHHBI WHTErpajl; YMEHHE HaXOIUTh




acUMIITOTHI rpaduka (YHKIWW; YMEHHE BBIUYUCIATH IPOHU3BOIHBIC
CYMMBI, ITPOU3BEJICHNS, YACTHOIO U KOMIO3UIUU (DYHKIMHA, HAXOAUTh
ypaBHEHHE KacaTeJbHOW K rpaduky (GYHKIMH; YMEHHE HaXOAUTh
IOPOM3BOJIHBIE 3JIEMEHTAapHbIX (YHKLUMH; YMEHHE HCIOJIb30BaTh
IIPOU3BOJHYIO JJISl UCCiieloBaHus (QYHKUUH, HAXOAUTh HAUOOJIBLINE U
HaVMEHBIINE 3HAYCHHUS (YHKLIUH; CTPOUTH rpadKu MHOTOYJIICHOB C
UCIIOJIb30BAaHUEM anmapara MaTeMAaTHYEeCKOrO0 aHalu3a; NPUMEHSTH
IIPOM3BOAHYIO  JUISl  HAxOXJEHHsS  HAWIydlIero peuieHus B
IPUKIIAHBIX, B TOM YHCJI€ COLUAIBHO-IKOHOMHUYECKUX U (PU3NUECKUX
3aJadax; HaXOAWUTh IUom@amM Hu 00BbEMBI (GUIYp € TOMOIIbIO
MHTETpalla; MIPUBOIUTH IIPUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHSATHSIMH: Tpapuk QyHKIUH, oOpaTHas
byHKIMSA, KOMIIO3UIUs (PYHKIMH, TruHEHas QyHKIUS, KBaApATUIHAS
¢yHkuus,  panMoHaimbHas — (QYHKOMSA,  CTENEeHHas  (QyHKIuS,
TpUroHOMeTpuueckue (yHKIUU, OOpaTHbBIE TPUTOHOMETPUUYECKUE
¢yHKIMU, TOKazaTeNnbHas M Jorapupmuueckas (yHKIHU; yYMEHHUE
CTpOUTH IrpauKu U3YUeHHBIX (DYHKIUH, BHIOIHATH MPEOOPa30BAHUS
rpadukoB  QyHKIOMIA, UCHONB30BaTh TpaduKH Uil  HU3YICHHS
MPOLIECCOB M 3aBUCUMOCTEMH, MPU PELICHUU 3a]a4 U3 APYTUX y4eOHBIX
IOpeMETOB M 3a7ad M3 pealbHOW JKM3HM; BBIpaXKaThb (QopMyliaMu
3aBUCHUMOCTH MEXIy BEIMYMHAMM, HCIONb30BATh CBONCTBA U
rpadukn QyHKIOUH A pemeHus ypaBHEHUH, HEPABEHCTB M 3a7ay C
napaMeTpamu; u300paxkaTh Ha KOOPJIWHATHON MJIOCKOCTH MHOXECTBA

pELICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/ladl Pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JABH)KEHHE, paboTy, CTOUMOCTb TOBAapOB
U YCIyr, HaJOTH, 33Ja4d W3 OOJACTH YIPaBJICHUS JUYHBIMH |
ceMEeWHbIMU (PUHAHCAMM); COCTABJIATH BBIPAKEHMs, YpaBHEHUS,
HEPaBEHCTBA M HMX CHUCTEMBbI II0 YCIOBUIO 33J1a4d, HCCIEN0BATH
IOJy4eHHOE PELICHHEe U OLEHUBATh IPaBON0I00HOCTh PE3yIbTATOB;
YMEHUE MOJEIHMPOBATH pEaJbHbIE CUTYallMM Ha S3BIKE MATEMaTUKH;
COCTABJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110

YCJIOBUIO 3aaa4u, HUCCICI0BATH IMOCTPOCHHBIC MOACIN C




MCIIOJIb30BaHUEM ammapara aareOpbl, HHTEPIPETUPOBATH [1OJTY4EHHbII

pe3yiabTar

YMeHune omnepupoBaTh IMOHATUAMH: CpeIHEe apu(pMETHUYECKOe,
MearaHa, HauOoJbIllee M HaUMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEePCHs,
CTaH/apTHOE OTKJIOHEHHE YMCIOBOIO Habopa; yMEHHME W3BIIEKaTh,
UHTEPIIPETUPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B TaOJHIAX, Ha
auarpaMmax, rpagukax, OTPaXKalollyl0 CBOMCTBA  PEaIbHBIX
MPOLIECCOB U SIBICHUI; MPEICTaBIsATh WH(GOPMAIUIO C TOMOIIBIO
TaONMI] U JAUarpamMM; HCCIIEI0OBAaTh CTATHCTHUYECKUE JTaHHBIE, B TOM
YyHuclie C TMpPUMEHEHUEM TrpapuuecKuX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; rpadUYecKu HCCIEAOBAaTh COBMECTHBIE HAOIIOJACHUSA C

IMOMOIIbBIO JUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIyYalHBI ONBIT U CIlydallHOE
cOOBITHE, BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHHUE BBIUUCIITH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM I'paUUECKUX METO/0B; NMPUMEHATh
(GOpMYIIBI CIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (POPMYITy TOTHOM
BEPOSATHOCTH, (opmyny bepHymiun, komOuHaTOpHbIE (AKTBl U
(GOpMyIbI; OIEHMBATH BEPOSITHOCTH PEANTBHBIX COOBITHIA; yMEHHE
OIEpUPOBATh IOHATUSAMU: ClIydaiiHas BEIMYMHA, DPACIPENCICHUE
BEPOSITHOCTEM,  MareMaTHM4eCKOEe  OXHMAAHWE,  JUCHEpPCUs U
CTaHJApTHOE  OTKJIOHEHUE  CIlydyallHOM  BeNWYMHBI,  (QYHKUUHU
pacupeneiieHusT W IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTeIbHOIO U
HOPMAJIbHOI'O pAacHpeleieHU; YMEHHE HCIIONb30BaTh CBOMCTBA
U3YYEHHBIX pacCHpeiesIeHU JUisl PELICHMs 3a1ad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX  YHUCEN, METOAbl  BHIOOPOUHBIX
UCCJIEOBAHUM; YMEHHME IPUBOAMTH INPHUMEPHI IPOSBICHHUS 3aKOHA
OOJBIINX YUCENl B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE
ONEpPUPOBATh  IIOHATUSAMM: COYETaHUE, IIEPECTaHOBKA, YHCIO
COYEeTaHUHM, 4YHMCIO IepecTaHoBOK; OuHOM HbloTOHa; yMeHue
NPUMEHATh KOMOHMHATOPHBIE (aKThl M PACCYKIEHHS ISl pEIICHUS
3a1a4; OLICHWBAaTh BEPOSITHOCTU pEaJIbHbIX COOBITUH; COCTaBIIAThH
BEPOSITHOCTHYIO ~ MOJEIb W  HMHTEPIPETUPOBATH  IOJYYEHHBIN

pe3yiabTar

YMeHue OIICPHUPOBATL IMOHATHAMMA: TOYKaA, IIpsAMasd, IMJIOCKOCTD,




IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IJIOCKUM yrodi,
JIBYTPaHHBIA YroJ, TPEXTPAaHHBIA YToJl, CKpEHIMBAIOIINECs MpsMbIe,
NapauieTbHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEXy MPSIMBIMHU, YTOJI MEXKIY MPSAMON U IMIOCKOCTHIO, YTOI MEXIY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JO0 IUIOCKOCTH, PACCTOSHUE
MEXJy HpsIMBIMU, pPAacCTOSHUE MEXAY IIJIOCKOCTSAMHU; YMEHHUE
UCIOJIb30BaTh IPU PEIIEHUU 3aJa4 H3Y4YeHHbIE (AKThl U TEOPEMBI
IUTAHUMETPHH; YMEHHUE OIICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHUpa;  CTPOMTh  MaT€MaTH4YeCKUE  MOJEIM C  [OMOIIBIO
FEOMETPUYECKUX TMOHATUN M BEIUYMH, PElIaTh CBS3aHHbIE C HUMH

IMPAaKTUYCCKUC 3aJa9un

10

YMeHue ornepupoBaTh MOHATUSAMU: TUIOMIAAb GUTYPBI, 00BEM UTYPHI,
MHOTOTPaHHUK, MIPaBWIbHBIN MHOTOTPaHHUK, CCUCHHUE
MHOTOTpaHHHKa, Ky0, mapajuielienuIe T, pu3ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpAlICHUS, HWIMHIpP, KOHYyC, Iap, cdepa, IJIONIAIb
chephl, IUIOMIAAL TOBEPXHOCTH TMHPAMHIIBI, TPU3MBI, KOHYCA,
OWIMHAPA, O00béM Kyba, MPSAMOYTOJBHOTO IMapajuiesieuIie/a,
NUpaMUIbl, TPU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEépTKa
MOBEPXHOCTH, CEUCHUS KOHYCa W IWIMHJpPA, MMapaJljIeIbHBIC OCHU WU
OCHOBAHHIO, CEUEHHWE Iapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa, YMCHHE CTPOUTh CEYCHHWE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPaHHUKH, (DUTYPBI M TOBEPXHOCTH BpAIICHUS, UX
CCYCHHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB; YMEHUE
NPUMEHSTh CBOMCTBA TEOMETPUYECKHX (UTYp, CaMOCTOSITEIBHO
dbopMyIUpOBaTh  ONpeAeNieHUs H3ydaeMmblXx (uTryp, BBIABUTATH
THIIOTE3bl O CBOKMCTBaX W MpPH3HAKAX TIEOMETPUYECKHX (Uryp,
00OCHOBBIBATh ~ WJIM  ONPOBEprarb WX, YMEHHUE IPOBOIUTH
KIaccu(uKanuo QUryp 1Mo pa3jiMyHbIM I[PU3HAKAM, BBIOJIHATh

H€O6XOZ[I/IMI)I€ AOHNOJHHUTCIBHBIC ITIOCTPOCHUA

11

YMeHue OnepupoBaTh IMOHATUAMU: [JIBUKCHHUC B IIPOCTPAHCTBC,
napaJuIebHBIN IEPEeHOC, CHMMETPUS Ha TNIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue Moaoous, MmomoOHbIe (GUTYypHl; yMeHHe
pacro3HaBaTh paBHbIC U 1MO00HBIE (UTYPHI, B TOM YHCJIE B IPUPOJIE,

HCKYCCTBEC, apXUTCKTYPC; UCIIOJIb30BATh TCOMCTPHUYCCKUC OTHOIICHUA




pu pClICHUU 3aaa4Y; HAXOAUTb I'COMCTPHUYCCKHUEC BCIMYMHBL (I[J'II/IHa,
yroj, IUIomIaab, 00bEM) HPH PEUICHUH 3a1ad W3 APYIHX y4COHBIX
Ope/IMETOB W W3  peajbHOM  JKU3HU, YMCHHE  BBIYHCISTH
reOMETPUYECKUE BEIMYHHBI (IJIMHA, YTOJI, TUIOIIa (b, 00BEM, TUIOMIA/h
MOBEPXHOCTH), UCTONB3YSl M3y4eHHBIE (OPMYIJBI U METOIbI, B TOM
YHUCIIC: IJIomanb IMOBCPXHOCTHU nmupamMuabl, IIPU3MBbI, KOHYCa,
MWIMHApPA, TUIOmanab cdepbl; 00bEM Kyba, NPSIMOYTOJIHHOTO
napajuieienuneaa, MApaMuapl, MPU3MBbI, LWIMHAPA, KOHyCa, IIapa;

YMCHHUEC HAXOANUTh OTHOIICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

VYmMmenne ONCprupoOBaTh IIOHATUAMMU: MpsAMOYTroJibHas CUCTEMAa
KOOpJAuHAaT, BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATHEI BCKTOpA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3IOKECHUE
BEKTOpa 1O 0a3ucy, CKaJspHOE IMPOM3BEICHHE, BEKTOPHOEC
NPOM3BEICHUE, YTOJI MEXIy BEKTOPAaMH; YMEHHUE HCIIOIb30BaTh
BeKTOpHBII\/JI u KOOp[[I/IHaTHI)If/'I METOA IJId PCIICHUA T'COMETPUUCCKUX

3a/1a4 U 3a/1a4 IpYTuX y4eOHbIX MPEIMETOB

13

YMenue BbIOMpaTh NOIXOIAIIMIA METOA JJisi peIleHus 3a/Jayi;
MOHUMAHWE 3HAYUMOCTH MATEMAaTHKA B M3YyYCHUHM MPUPOIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M SIBICHUI; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKHU B MCKYCCTBE, YMEHHUE MPHUBOAHUTH
OpUMepbl MaTEMaTUYECKHX OTKPBITHH POCCHIMCKOW W MHUPOBOI

MaTE€MaTHYECKON HayKH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D IO MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT ColepPKAHUA

Kon

1 Hucna v BBIYUCICHUS

1.1 Harypanbnsie u niensie uncna. [Ipu3Haku JeMMMOCTH HETbIX YUCE

12 Panmonansubie uynciia. OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, TPOIICHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE IPOOH

13 Apudmernueckuii  KOpeHb HATypajdbHOW creneHH. JleHcTBUS ¢
' apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHH

1.4 Crenenr ¢ 1menbiM  mokazareineM. CTeneHb ¢ palMOHAIBHBIM
' nokasareneM. CBOWCTBa CTENEHU

15 CuHyc, KOCHMHYC UM TaHTE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
' ApPKKOCHUHYC, apKTaHT'€HC YMCIIOBOr0 apryMeHTa

1.6 Jlorapudm ugucna. /lecaTndnbie U HATYpaJIbHBIE JTOTapUPMBI

JlencTBUATENbHBIE qucna. Apudmernueckue Olepanuu c
1.7 NEHCTBUTENbHBIMU YHCIaMH. [IpuOmkEHHBIC BBIYUCIICHHS, NpaBUIa
OKpPYIJIEHUS, IPUKUJKA U OLIEHKA Pe3yJibTaTa BEIUUCICHUN

1.8 [IpeoOpa3zoBanue BeIpaKeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHHUs U HEpABEHCTBA

2.1 [enbie 1 1poOHO-palIMOHANBHBIE YPABHEHHS

2.2 WppanmonaibHble ypaBHEHUS

23 Tpuronomerpuuecke ypaBHEHUs

2.4 [TokazarenbHbIe U IOTapuPMUIECKIE YPaBHEHUS

2.5 Lenble 1 1poOHO-pallOHATbHBIE HEPABEHCTBA

2.6 HppannonaiibHbie HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuuecke HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB




2.10

ypaBHCHI/IH, HCPAaBCHCTBA U CUCTCMEI C IIapaMCTpaMu

2.11 Martpuua cucTeMbl IMHEWHBIX YpaBHEHUU. OnpeaenuTenb MaTpULbI
3 Oyukuuu u rpadpuku
Oyuknmst, crnocoObl 3amanus QyHknun. ['padpuk (yHknmu. BzammuO
3.1 oOparnbie ¢yHkiuu. YErHbie u Heu€THble (yHKUMU. [lepuoanueckue
byHKIIUN
Obnacte ompeneneHUss M MHOXKECTBO 3HaueHW Qynkuuu. Hynu
19 GyHKITUH. [TpomexyTku 3HaKOMOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (YHKIIUU. MaKCUMyMBI W MHUHHUMYMBI (DYHKIIHH.
HauGonbiiee u HanMmeHblliee 3HaUeHne QYHKIUU Ha IIPOMEKYTKE
13 CrenenHass QYHKIHS C HATypalbHBIM W IEJBIM IOKa3zarenem. EE
cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOPHS 7-0i CTENEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnToTsl rpadukoB QyHkiuil. CoiicTBa QyHKUUH,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
18 Apudmerndeckas U reoMerpuueckas mnporpeccun. Dopmyiia CIIOKHBIX
MIPOLIEHTOB
4 Havana matemaTuyeckoro anaiamza
4.1 [TpousBonnas ¢ynkiuu. [Ipou3BoaHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHenne  MPOWM3BOAHOM K  HCCIENOBaHUIO  (QYHKOHMA  Ha
4.2 MOHOTOHHOCTh M JKCTpeMyMbl. Haxoxkaenwe HaumOOJIbIIEr0 U
HAaUMEHBIIETO 3HAUCHUS (YHKITUU HA OTPE3KE
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JOTUKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka




I'eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 [IpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHH1uKA

7.4 Tena u MOBEpXHOCTH BpAILICHUS

7.5 Koopaunatsl u BEKTOpBI







