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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOECTeYnBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
€CTECTBEHHO-HAYYHOW HANpaBIECHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHHE, (HOPMUPYEMOE MPU U3yUYEHUH 00 YHAIOITUMUCS
MOHATUMHBIX OCHOB T'€OMETPUH, MPU JOKA3aTEIbCTBE TEOPEM M IMOCTPOCHUU
IEMTOYKH JIOTHYECKUX YTBEPKICHUN TIPH PEIICHUH T€OMETPUUSCKIX 33]1a4, YMEHUE
BBIJIBUTATh W ONPOBEPraTh THIOTE3bI HEMOCPEICTBEHHO WCIOIB3YIOTCS TPHU
pElIeHUN 3a]]a4 €CTECTBEHHO-HAyYHOT0 IIMKJIA, B YACTHOCTH (PU3UYECKHX 3a/1a4.

[lens ocBoeHus mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIBHBIX CIIOCOOHOCTEN 00yJarOUXCs MPU U3YUYECHUU
reOMETpUU 4Yepe3 00eCleueHre BO3MOXKHOCTH MPUOOPETEHUS] U HUCIOIb30BaHUs
Oosee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JACHCTBUH, CrIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJI YCIEHTHOTO MpodheCcCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCITIOJIb30BAaHUEM MAaTEMATHKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIUPSIONIMMU U YCUJIMBAIOIIMMU KypC 0a30BOT0 YPOBHSI, SIBISIOTCS:

pacIIMpeHne MpeCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KyJbTYpPhl U
dbopMHpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIINUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTrypax Kak o
BOKHEUIITUX MAaTEeMAaTHUYCCKUX MOJCIAX, IMO3BOJIAIONIMX OMHCHIBATH M H3y4aTh
pa3HbIC SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MTOHATUITHOTO ammapara mo pa3iaeiy
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUH;

dbopMmupoBaHHEe ~ yMEHHS ~ BJIaJeTh ~ OCHOBHBIMH  TOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyT M YMEHHE WX TPHMEHSATh, YMCHHs JIOKa3bIBaTh TCOPEMbl M HAXOJHTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOACISIX U B pEaTbHOM
MUpE MHOTOTPAaHHUKMA W Tela BpalleHus, KOHCTPYHPOBATH TE€OMETPHUUECKHUE
MOJEIIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHi, (GOPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHKHU TIPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAAETh METOJAMHU J0KA3aTeNbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJady W 337a4 C MPAKTUYECKUM COJEPKaHHUEM,
dbopMHupOBaHWE TPEJACTABICHUS O HEOOXOAMMOCTH JIOKA3aTEIbCTB  IPHU
000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JNEAYKTUBHBIX PacCy>KJICHUM;



pa3BUTHE W COBEPIICHCTBOBAHWUE HMHTCJUICKTYAIbHBIX W  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, MUCCIIEIOBATEILCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPEeCca K U3YUCHHUIO TEOMETPHH;

dbopmupoBaHre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TCOMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHUTYAIHSIX U MPH U3YYCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEATbHBIX CHUTYaIlMid, HWCCIIEIOBAHUS IOCTPOSHHBIX MOJIEIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KAaTEIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopel ©  KOOpPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJBKO IO
coJlep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIInecs
oOpamanich HEOAHOKPATHO. JTO  TIO3BOJSIET OPraHU30BaTh  OBJAJICHUE
r€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHITATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[Tepexoa K U3yUCHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MTO3BOJISICT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
U3yYeHHUE TEOMETPHUH KaK COCTaBIISAIONICH yaeOHoro npeameTa «MaremMaTnkay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMATUYECKOM IIOCTPOCHHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
[apajuleJIbHble W CKpelumBarolmuecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B IMPOCTPAHCTBE: MTapaJlICIIbHBIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢Guryp B nmapayuieqbHOM MPOEKUUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJl
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE ITPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MIEPIICHIUKYIIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, IBYI'PaHHBIN
yTOJl, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIVIBL.
CBOICTBA IJTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapaienenunen, NpsMOYTOJIbHbBIN NapaJlJIeTCUNE U €ro cBoiicTBa. KpaTuaiiime
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupamMua, MpaBUIbHAS U yCEUEHHAsS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHpPaAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWIbHAs NpPU3Ma W INPAaBWIbHAs INHPaAMUJA,



IpaBWIbHAs TPEYroJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ip, NOAEKAdIP U UKOCAP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienuneaa, CUMMETPHUS IPABWIBHBIX NPHU3M, CUMMETpPHUSA IPABHIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHsiTHSA: IMIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MoBepxHocTed. Tema BpauieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUabl U KoHyca. O0BEM 11apa U IIapoOBOTO
CErMEHTA.

KomOuHaumy Ten BpamieHuss U MHoOrorpaHHukoB. IIpu3ma, BmnMcaHHas B
LWIMHApP, ONUCaHHas oOKojo IwunuHapa. llepeceuenne cdepsl M mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpalllCHUS.



[Tnomane MOBEPXHOCTH IWJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHHI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpJAWHAT B mpocTpaHcTBe. KoopamHatel BekTopa. PasmoxeHuwe BekTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWXKEHUN: TapauIeIbHBIM IEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  OMpPOCHI U JIPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pPOCCUICKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTHYeCKOe BOCTIUTAHHE

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEIbHOCTHIO;

6) Tpy1oBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu U peaiv30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 peleHus 3amad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISl pa3BUTHUS IMBWIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTUYeCKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS

ba3oBble jornueckue aeiicTBU:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(IpsiIMBIC M OT MPOTUBHOTO), BEICTPAWBATh apTyYMEHTAIINIO, TIPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIONPATh HAanOOJIee MOIXOANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI IO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TaHHBIX, HEOOXOAUMBIX IJIi OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpPOBaTh WH(OpPMAIIMIO, MPEACTABISIThL €€ B pa3iuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMHU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xo/e 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00OCYX1aeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS UM HEJOCTUXKEHUS PE3YJIbTaTOB JEATEIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOM paboThl, paclpenessTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHSATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIVIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, LEHTPATbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIONIAAM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBIMIOJHATH JICUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HAXOXKJIEHUE TEOMETPUUYECKUX BETNUNH, IPUMEHSISI U3BECTHBIE METO/IbI TIPH
pelICHUH MaTEeMAaTHUYECKUX 3a7ad TOBBIIIEHHOTO M BBICOKOI'O YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJCKaTh, MPEOOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTrypax, TMPEJACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIllMH, MPUMEHATh MU3yYCHHBIC MOHSTHUS B
mpoiiecce  IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTNEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C T€JIAaMHU BPALEHUS: UIUHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIUUCIISATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJN BpaIlCHUS,
O0BEMBI M TIIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTIMCAaHHBIA OKOJIO cepbl, cdepa, BIUCAaHHAS B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh MU3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TeJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPANHAT;
penaTb TeOMETPUIECKHUE 3a/1a4H HA BHIYMCICHUE YTIIOB MEXKIY MPSIMBIMH U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSIHUM OT TOYKH JO TIIOCKOCTH, B IIETIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/Ia MIPU PEILIECHUH;
CBOOOJIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIONHATh HM300paKEHUsST MHOTOTPAHHUKOB M TEN BpalleHUs TpU
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHusl MO100us;
CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U TEJ BPALLEHUS: CEUCHUS LIIMHApA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs] KOHyca (IapaJijiesibHble
OCHOBAHMIO M MPOXOJSIINE YepEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, AaHATM3UPOBAThH
M OLICHUBAaTh pPEAIbHBIE CUTYAIlMW, MPUMEHITh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionokeHue npsmbIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe u 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHME, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OcHoBHbIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

03.09.2026

https://m.edsoo.ru/FOIMGVRWHE

[TonsaTus crepeomerpuu:
TOUKa, MpsiMasi, MJI0CKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IIEpeCeKarouecs
npsiMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

08.09.2026

08.09.2026

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IIEpECEKarouecs
npsiMasi ¥ III0CKOCTb;
MOJTYTIPOCTPAHCTBO

10.09.2026

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

MHoOrorpaHHukH,
n300paxKeHue MpoCcTEeNIINX

15.09.2026

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOLINX 00BEKTOB

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

15.09.2026

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUU U
MIepPBBIC CIEJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBBIC CIICACTBHA U3 HUX

17.09.2026

22.09.2026

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEMN

22.09.2026

https://m.edsoo.ru/AQXIJXEDYR

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U TPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakenue
NEpPECEYEHUS MOTYYEHHBIX
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUCHUM
Pa3sHbBIMH IBETaMU

N3o6paxkenune ceueHmit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 UxX
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX

24.09.2026

29.09.2026

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mockocreil. PackpammyBanue
HOCTPOCHHBIX CEUEHHH
pa3sHBIMU LIBETAMH

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
p€opa. Nzo0pakeHue
nepeceueHHsl MOJTyYSHHBIX
iockoctei. PackpammBanue
MIOCTPOCHHBIX CCUCHHH
Pa3HBIMH [IBETAMHU

H3o0paxeHune ceyeHuit
MUPaMUJIBI, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST YEpe3 Ux
pe&opa. N3o0pakeHune
NepeceyeHUs! MOTYyYEHHbIX
mockocreil. PackpammvBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMH IIBETAMU

29.09.2026

01.10.2026

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Merton cnenoB 11 TOCTPOEHUS
CEYECHUU

Merton cieoB JUIsl MOCTPOEHUS
ceueHnii. CBolicTBa
MIEPECCUCHU M MPAMBIX U
IIJIOCKOCTEMN

Merton cneoB 1Sl TOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCUCHU M NPSMBIX U
IUIOCKOCTE

06.10.2026

06.10.2026

08.10.2026

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

18

19

20

21

ITocTtpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeW U 3aIUCh
IaroB MOCTPOCHUS

ITocTpoenue ceuenui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEepPTEKel U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamuse, Kyoe rmo Tpém
ToukaM Ha pEéopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIuCh
I1aroB MOCTPOCHMUS

[ToBTOpEHME TUIAHUMETPUN:
Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.
[Tono6ue TpeyroJbHUKOB

13.10.2026

13.10.2026

15.10.2026

20.10.2026

20.10.2026

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edso0.ru/L3FYZLILR

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropust pazBuTHs
IUTAHUMETPUH U CTEPEOMETPUN

22.10.2026

https://m.edso0.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KontponsHas pabora
"AKCHUOMBI CTEPEOMETPUH.
Ceuenus"

05.11.2026

https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpelnuBaroumecs npsmele.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsmbix. [lapaniensHble
IpsIMbIE B IPOCTPAHCTBE

10.11.2026

https://m.edso0.ru/TYO90QBHKY

25

26

27

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
napasuieibHON JaHHOU
MIPSIMOM, MPOXOASIICH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKalen Ha TaHHOUW IPSIMOM.
Jlemma o nmepeceyeHuun
napaieIbHbIX MPSMBIX
MJIOCKOCTHIO

[TapannenbHOCTB Tpex
npsiMbIx. Teopema o Tpéx
napannenbm,lx HpHMBIX.
Teopema 0 CKpeIUBaAKOIINXCS
MPSAMBIX

[TapannensHoe
npoekTrpoBanue. OCHOBHBIE
CBOICTBA MapaJIETBLHOTO
MMPOCKTUPOBAHUA.
N3o06paxenue pa3Hbix GUryp B
HapaJyIeIbHON MPOEKIINH

10.11.2026

12.11.2026

17.11.2026

https://m.edsoo.ru/CYUQMU9K?9

https://m.edsoo.ru/TRPMZB3MZ

https://m.eds00.ru/03GR50WZV



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV

28

IlenTpanpHas mpoekuus. Yromu
C COHAIpaBJICHHBIMU
CTOpPOHAMHU. YTOJ MEXKAY
IPSMbIMU

17.11.2026

https://m.edsoo.ru/Z5FPAG6SHI

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

19.11.2026

https://m.edso0.ru/7W31COFG6

30

31

32

33

[TonATHS: mapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [IpusHak
[apaJUIEIbHOCTH MIPSIMOU U
miockocTH. CBOMCTBA
[apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U
JI0KA3aTeJIbCTBO, CBS3aHHBIE C
MapaJuIeNIbHOCTHIO IIPSAMBIX U
IJIOCKOCTEN B IMIPOCTPAHCTBE

IToctpoenue ceuenus,
MIPOXO/SIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexE U
napajuieJIbHOTO APYron
npssMoi. Pacuér oTHomeHun
[TapannensHas npoekuus,
MIPUMEHEHUE JUIsl TOCTPOCHUS
ceueHui kyda u

24.11.2026

24.11.2026

26.11.2026

01.12.2026

https://m.edsoo.ru/N18CU003L

https://m.edso0.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

napayuenenunena. CBoucTaa
napaieNienure1a ¥ MpU3Mbl

34

35

36

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napauieIbHOCTH
JIBYX IIJIOCKOCTEM

Teopema 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOJIALLIEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
IUIOCKOCTH U CJIEIACTBUS U3 HEE

CBoiicTBa napajyiebHbIX
IJIOCKOCTEH: O
napauieIbHOCTH MPSIMBIX
MePECEUCHHUS TIPU NTEPECCUCHU N
JIBYX TMMapajliebHBIX
IJIOCKOCTEN TpEeTher

01.12.2026

03.12.2026

08.12.2026

https://m.edsoo.ru/QFUJAHV88

https://m.edsoo.ru/2WG4W4XNO

https://m.edso0.ru/3KIKV3ROG

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
napauIeIbHBIMU MJI0CKOCTSIMU;
0 IEPECEeYEHUN IIPSIMOi C
JBYMsI ITapaJlJIEIbHBIMU
IUIOCKOCTSIMU

08.12.2026

https://m.edso0.ru/QLA4PYRAT

38

IToBTOpEHME: TEOpEMaA
[Tugaropa Ha miI0CKOCTH

10.12.2026

https://m.edsoo.ru/9VJZIWC6J

39

IToBTOpEHME: TPUTOHOMETPUS
PSIMOYTOJIBHOTO
TPEyrojbHUKa

15.12.2026

https://m.edsoo.ru/Z6FNNNT5D



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D

40

CoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJuleenumneaa

15.12.2026

https://m.edsoo.ru/HYNIQ7850

41

Brerunciienue 1yiMH OTPE3KOB B
KyOe ¥ MpsIMOYTOJIbHOM
napajuleenunene

17.12.2026

https://m.edsoo.ru/FZBZVVPOEC

42

43

44

45

46

47

[leprieHAMKYIASIPHOCTH MPAMOI
u 1iockocty. [IpusHak
NEPIEHIUKYJIIPHOCTU PSIMON
U TUIOCKOCTH

[lepneHquKyISIpPHOCTD NPAMOMN
u wiockoctu. [Ipusnak
NEPIEHIUKYIIPHOCTU IPSIMOM
U TUIOCKOCTH

Teopema o0 CynieCTBOBaHMH U
€AMHCTBEHHOCTH IPSIMOH,
IIPOXOMAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePIEHANKYIIIPHOHN K
IIJIOCKOCTH

IInockoctu u
NEePIEeHIUKYIIPHbIE UM
IpsiMble B MHOTOTpaHHHUKaX

ITmockoctu n
NEePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX
[lepneHauKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHIuKyIsIpa
U3 TOYKU Ha MPSIMYIO

22.12.2026

22.12.2026

24.12.2026

29.12.2026

29.12.2026

12.01.2027

https://m.edsoo.ru/ISFSBHOGG3

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/\WF3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

https://m.eds00.ru/S1V9AWIW3

https://m.edsoo.ru/KIP9L4ZCX



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX

48

[lepnenaukynsip 1 HaKJIOHHAs.
[TocTpoenne nepneHauKyIspa
13 TOYKU Ha IPSIMYIO

12.01.2027

https://m.edsoo.ru/211TUD45PR

49

Teopema o Tpéx
NepIeHuKyIsApax (npsmas u
oOpatHast)

14.01.2027

https://m.edsoo.ru/CNE1PAIU5S

50

51

Teopema o Tpéx
NepIeHuKyIsApax (npsmas u
oOpatHast)

Yron mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU

19.01.2027

19.01.2027

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4AEHQ3E9E

52

[Touck neprieHIMKyIIPHBIX
MPSIMBIX C TIOMOIIIBIO
NEPIEeHIUKYISIPHBIX
IUIOCKOCTEH

21.01.2027

https://m.edsoo.ru/EBYVPSMSI

53

OproroHanbHOe
IPOEKTHPOBAHUE

26.01.2027

https://m.edso0.ru/GP0ZX8VHE

54

55

56

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKIINU

[Toctpoenue ceuennii kyoa,
HPU3MBI, TPABUILHON
nmupaMuJabl C IOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBC
OTHOCHUTCIIBHO IIJIOCKOCTH.

26.01.2027

28.01.2027

02.02.2027

https://m.edsoo.ru/F5ZMOA1AE

https://m.edsoo.ru/T50FUDOQOJ

https://m.edso0.ru/N77K7ZM8K



https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

[IimockocTu cummerpuil B
MHOI'OI'paHHHKaX

57

[Ipu3naxk
NEPIEHAUKYJIIPHOCTH IIPSIMOU
U IUIOCKOCTH KaK CJIEJCTBUE
CUMMETpUHU

02.02.2027

https://m.edsoo.ru/L9E703U3V

58

59

60

[TpaBuiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosiHuii OT TOUKH
JI0 IIJIOCKOCTHU

[IpaBunIBHBIE MHOTOTPAHHUKH.
Pacu€t paccTosiHuii OT TOUKU
JI0 TJIOCKOCTH

CnocoObl ONyCTUTh
NEPIEeHIUKYISAPBI: CHMMETpPHSI,
CABUT TOUKH I10 MapajieIbHON
MPAMOM

04.02.2027

09.02.2027

09.02.2027

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TJISUOWZTH

https://m.edsoo.ru/DHFUCBWOG6

61

CnBur no HenapamieabHOU
IIPSAIMOM, U3MEHEHHUE
paccTosAHuMI

11.02.2027

https://m.edso0.ru/9OANVFEQE

62

KonTponbHas pabora
"B3anMHO€ pacmnosioxxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTae”

16.02.2027

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: YroI MEXIY
MPSAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYIOJIbHUKE,
TeOpeMa KOCUHYCOB

16.02.2027

https://m.edso0.ru/SKORHWDFQ



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpeHue: yrom Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMU
B IIPOCTPAHCTBE

18.02.2027

https://m.edsoo.ru/\WBREU9US7

65

I'eomerpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKY
MNPSIMBIMU B MHOTOT'PaHHHUKAX

25.02.2027

https://m.edso00.ru/3U40237CK

66

67

68

69

70

JByrpanubiii yroia. CBOMCTBO
JUHEUHBIX YTJIOB JBYTPAHHOIO
yria

[leprienquKynspHBIE
mIockocT. CBOMCTBA B3aMHO
NEPIEeHIUKYISIPHBIX
IUIOCKOCTEi

[Tpuznak
NEPHEHANKYJIIPHOCTH
IJIOCKOCTEM; TeopemMa o
MPSIMOU IEPECEUECHUS JBYX
MJIOCKOCTEM
MEPICHINKYIISIPHBIX TPEThEH
MJIOCKOCTH

IIpssMOyTONIBHBIN
napajuiesenunesn; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuienenunena

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napajuieJienunes1a u cleJCTBUe
u3 Heé

02.03.2027

02.03.2027

04.03.2027

09.03.2027

09.03.2027

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQA43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I

71

72

CrepeomeTrpuueckue u
NPUKIIAJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM
PACHOI0KEHHEM MPSMBIX U
IUIOCKOCTH

IToBTOpeHue:
CKPEILMBAIOIINECS IPSIMBIE,
napaJuleJIbHbIE IIJIOCKOCTHU B
CTaHIapTHBIX MHOI'OIPaHHUKAX

11.03.2027

16.03.2027

https://m.edso0.ru/4ATBYU36HZ

https://m.edso00.ru/TL947D6WK

73

74

[Tapa mapayenbHbIX
IJIOCKOCTEN Ha
CKPEIIHBAIOIIUXCS MPAMBIX,
paccTOsSTHUE MEXTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
B IIPOCTBIX CUTYAITHSIX

Paccrostane oT TOUKH 1O

IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIITOCKOCTHU

16.03.2027

18.03.2027

https://m.edsoo.ru/YFWZTOQREN

https://m.edsoo.ru/MWV5GN48EIM

75

Brruncnenue paccrossHum
MEXIYy CKPEIIBAOIIUMUCS
MPSIMBIMH C IIOMOLIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

23.03.2027

https://m.edsoo.ru/SW9VIIHMD

76

TpéxrpanHslii yrom,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema [Iudaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB
JUIs TPEXTPAHHOTO yTJia

23.03.2027

https://m.edso0.ru/3SAXGHNLQ4J



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

77

DeMeHTHI chepruiecKoi
reOMETPHUH: Fe0JIe3NIECKUe
JIMHUU Ha 3emiie

25.03.2027

https://m.edsoo.ru/HMVTV74CP

78

79

80

KonTponpHas padota "Yrisl u
paccrosiHus"

CucreMaTu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBunbHas nupamuaa

06.04.2027

06.04.2027

08.04.2027

https://m.edsoo.ru/AIRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

81

[Ipusma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

13.04.2027

https://m.edsoo.ru/JNDHOOS8EQ

82

83

[Tpsimoii napasuienenunen,
IIPSIMOYTOJIBHBIN
napajuienenunes, Kyo

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

13.04.2027

15.04.2027

https://m.edsoo.ru/L8803LZGS

https://m.edsoo.ru/B4ATOMDU1D

84

BrlInmykiibie MHOTOIpaHHHKU.
Teopema Ditnepa. [IpaBunbHbIE
Y TIOTYTIPaBUIIbHBIE
MHOTOTPaHHHUKHU

20.04.2027

https://m.edsoo.ru/QOMX9GA1S

85

KonTponbHas pabora
"MHororpaHHuku"

20.04.2027

https://m.edso0.ru/3N52B3TEM

86

87

Ilonsarue BCKTOpPA Ha
IJIOCKOCTH U B IPOCTPAHCTBE

CymMma BEKTOpOB

22.04.2027

27.04.2027

https://m.edsoo.ru/LRBSE3B09

https://m.eds00.ru/MNTSX2XL8



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8

88

Pa3nocth BEKTOpOB

https://m.edsoo.ru/5SHBMZ1POH

27.04.2027
89 [IpaBwuio mapannenenunena 20.04.2027 https://m.edso0.ru/XS6AN7LA2
90 YMHOXEHUE BEKTOpa Ha YHCIIO 04.05.2027 https://m.edsoo.ru/MJUH128LR
Pa3nosxenue BexTopa 1o
91 bazucy Tpéx BCKTf)pOB, HE 04.05.2027 https://m.eds00.ru/U760IDCTG
JIKAIIUX B OJTHOM TIOCKOCTH
92 CkansipHO€ MTPOU3BEIECHNE 06.05.2027 https://m.edsoo.ruJZ46VVNC71
Berauciienue yria Mexmy
93 https://m.edsoo.ru/lU5196UQP
BEKTOpPaMH B IMPOCTPAHCTBE 11.05.2027 . Q
[Ipocreitmme 3anauu ¢
94 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMHU 11.05.2027 : .
IIpocreiimme 3amayu ¢
95 https://m.edsoo.ru/JJCWURNGO01
BEKTOpaMHU 13.05.2027 :
IIpocreiimue 3anauu ¢
96 https://m.edsoo.ru/BEHWOELKS
BEKTOPAMH 18.05.2027 :
IIpocreiimme 3amayu ¢
97 https://m.edso0.ru/P3W8WZZSY
BEKTOPAMH 18.05.2027 :
O00011eHNEe U CUCTEMATU3ALIS
https://m.edsoo.ru/ECRMXSNM3
%8 sHaHii 19.05.2027 oS00
O06o01IeHre U cucTeMaTU3alus
https://m.edso0.ru/XXBTFP5WL
% sHamii 20.05.2027 - oeEE00H
100 Hrorosast koHTpOIBHAS paboTa https://m.edso0.ru/SFGPDWNKO

25.05.2027



https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO

101

O00011eHUE U CUCTEMATU3ALIMS

https://m.edso00.ru/931AWXEK1

3HAHHUH 25.05.2027
102 O06o001IeHNEe U CHCTeMAaTH3aIINS 1
3HAHUM 27.05.2027
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/931AWXEK1

11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

IToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH U B POCTpaHCTBE"

[ToBTOpEHHE TEMBI
"CkansipHO€ MPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHHE TEMBI
"Beluucienue yria Mexay
BEKTOpaMH B IPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHEHHE IPSIMOH,
IIPOXOAAIIEH Yepes3 ABe
TOYKH"

03.09.2026

03.09.2026

08.09.2026

10.09.2026

https://m.edsoo.ru/WERSDSI4U

https://m.edsoo.ru/M6JO60NJ7

https://m.edsoo.ru/55KY41LVG

https://m.edsoo.ru/U20HPUS6W

YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
MJIOCKOCTH B OTpE3Kax

10.09.2026

https://m.edsoo.ru/VYIH8TERW

YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuneliHbIC HEPABEHCTBA,
JIMHENHOE IPOrpaMMHUPOBAHUE

15.09.2026

17.09.2026

17.09.2026

https://m.edsoo.ru/541910WGX

https://m.edso0.ru/NTYOG2APM

https://m.edsoo.ru/54EQ7JQ8E



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E

JInneliHbIe HEPABEHCTBA,
JMHENHOE IPOrpaMMHUPOBaHUE

22.09.2026

https://m.edsoo.ru/\VPKWBB4AA

10

11

12

13

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
MNPSIMBIMU B MHOTOTPaHHHUKAX

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexay
MJIOCKOCTSIMU B
MHOTOI'PaHHHUKAX

®dopmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATax

Haxoxnenue paCCTOﬂHI/Iﬁ oT
TOYKH J0 IINIOCKOCTH B KY6C

24.09.2026

24.09.2026

29.09.2026

01.10.2026

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIA5

https://m.edsoo.ru/SG451UUG1

https://m.eds00.ru/8V2N4X1L3

14

Haxoxnenne pacctostHuii OT
TOYKH J0 IIJIOCKOCTH B
IIPaBUJIBHON IIUPAMUJIE

01.10.2026

https://m.edsoo.ru/UZ15UU37F

15

16

KonrtponsHas pabora
"Ananutuyeckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHAAPTHBIC MHOTOT'PAHHUKN

06.10.2026

08.10.2026

https://m.edsoo.ru/SNGILGHFM

https://m.edso00.ru/219603NHQ

17

CeueHus MHOI'OIrpaHHUKOB!
METOJ CJICI0B

08.10.2026

https://m.edsoo.ru/52XG02J5B

18

CeueHust MHOTOTPAHHUKOB:
CTaH}IapTHI)IC IIJIOCKOCTH,
nepecequI/m prlMI)IX nu
IIOCKOCTEHN

13.10.2026

https://m.eds00.ru/CUP7TCPXQ



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ

19

[TapaienbHble IPsIMBIE U
IUIOCKOCTH: MapajulebHble
CeUeHMsI

15.10.2026

https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IPsIMBIE U
IJIOCKOCTH: Pacu€T
OTHOLIEHUI

15.10.2026

https://m.edso0.ru/O71ROIJFI

21

22

23

24

[TapamnensHble IpsIMbIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

[TepnieHquKyIApHBIE IPSIMBIE
Y TUIOCKOCTH: CTaHAAPTHBIE
napsl IepHEHIUKYIIAPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

[leprieHquKyNApHBIEC TIPSIMbIE
U TUIOCKOCTH: TeOpeMa O TPex
HepHeHIuKyIspax
[TepnieHIUKyNsApHBIE IPSIMbIE
Y TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTpPaHHUKAX

20.10.2026

22.10.2026

22.10.2026

05.11.2026

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edso0.ru/OWFAQ1A9J

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILAieH, COOOpaxeHus
noao0us

05.11.2026

https://m.edso0.ru/FDRZ0O9G4X

26

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUTS TUTOTIA/IeH, cooOpaxeHus
noao0us

10.11.2026

https://m.edso0.ru/1ZYRNNIKV



https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI
JUIs TUIOINAAeH, cooOpaxeHus
monoous

12.11.2026

https://m.edsoo.ru/HWHVENLOO

28

Inomaau ceuennii
MHOTOIPAaHHUKOB: ILJIOIIAN

MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

12.11.2026

https://m.edsoo.ru/X2HRM9HD4

29

Ilnomaau ceuennit
MHOTOTPAaHHUKOB: ILJIOIIATN

MTOBEPXHOCTEM, pa3pe3aHns Ha
YacTH, COOOpaKEHHUS IO 100MsI

17.11.2026

https://m.edsoo.ru/8H4ELY9N6

30

KonTtponsHas pabora
"IToBTOpEHue:
MHOTOTPaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

19.11.2026

https://m.edsoo.ru/SSUW1IWWV1

31

32

33

34

0O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaJiesenunea

3anauu 00 yaABOEHHH Ky0a, 0
KBaJIpatype kyoba; o
TPUCEKITUH yTIia
CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIC C 00BEMOM
PSIMOYTOJIBHOTO
napasuieNienumneia

[Ipuknagneie 3a1auu,
CBSI3aHHBIC C BEIUUCICHUEM

19.11.2026

24.11.2026

26.11.2026

26.11.2026

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edso0.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G



https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G

00BEMaA NPSIMOYTOJILHOTO
napaJuleenuneaa

35

36

37

O06BEM psMON TIPU3MBI

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB MPSAMOI TPU3MBI
[Tpuxnanueie 3a1auu,

CBSI3aHHBIE C 00BEMOM MPAMOit
MPU3MBI

01.12.2026

03.12.2026

03.12.2026

https://m.edsoo.ru/SAIL9YHYJ

https://m.edsoo.ru/1ID8HV54A9

https://m.edsoo.ru/QlY CAF8IU

38

Brruucnenue o0bEMOB Te €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM HaKJIOHHON
IPU3MBI

08.12.2026

https://m.edsoo.ru/ON585060H

39

Brruucienue 00bEMOB TEII €
TTOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM NUpaMuIbl

10.12.2026

https://m.edso0.ru/2CJLCMKS8N

40

41

42

®dopmyna 00bEMa MUPaMH/IBL.
OTtHomeHne 00beMOB
NUPaMHUJ] C OOILKM YTJIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHoueHuEe 00HEMOB
MUPaMHUJ] C OOIIKUM yTIIOM
CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

10.12.2026

15.12.2026

17.12.2026

https://m.edsoo.ru/AL3PODCYE

https://m.edso00.ru/SGOOAJRNY

https://m.edsoo.ru/7TRSRHWOQO7



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7

43

CrepeomeTpuyeckue 3aj1auu,
CBsI3aHHBIE C 00BEMAMU
TUPaAMUJIBI

17.12.2026

https://m.edso0.ru/SF480DTS6

44

[IpuxitagHbie 3a1a4m 10 TeEMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM HAKJIOHHON IIPU3MBbI

22.12.2026

https://m.eds00.ru/9SF6OYYVX

45

46

47

[Tpuxnanneie 3a1a4M MO TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM MUpPaMUIbI
[Ipumenenne 0ObEMOB.
Boruncnenue paccTossHUs 10
TUIOCKOCTH

KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"

24.12.2026

24.12.2026

29.12.2026

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX03CP

https://m.edsoo.ru/XNWZSSJ7P

48

unnHapudeckas
MOBEPXHOCTh, 00pa3yromue
HWIAHIPUYECKOMN
MTOBEPXHOCTHU

12.01.2027

https://m.edsoo.ru/7DHKEHEG6

49

50

51

umuaap. [psamoi kpyrosoun
uwHap. [nomans
MOBEPXHOCTH IHJIMH/PA
Konnueckast moBepXHOCTb,
o0pa3yroline KOHUIeCKOn
noBepxHocTu. Konyc
CeueHune KOHYca MIOCKOCTBIO,

HapaHHCHBHOﬁ IIJIOCKOCTH
OCHOBAHUsA

14.01.2027

14.01.2027

19.01.2027

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7HQG6Y

https://m.edsoo.ru/EOVSHALSL



https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEeUEHHBIX KOHYCOB

21.01.2027

https://m.edso0.ru/9VKWVDCTE

53

[Tnomaae GokoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

21.01.2027

https://m.edsoo.ru/AWKB9EANE

54

55

56

57

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYHCIIEHHE, IOCTPOCHUEM
CEUYEHUM [UIMHIpPA, KOHyCca

CTCpeOMeTpI/I‘leCKI/IC 3aJa4uu
Ha A0Ka3aTCJIbCTBO U
BBIYHUCIICHHC, ITIOCTPOCHUEM
Ce4YeHUI HUJINHApPA, KOHYCa

[Tpuxnanueie 3a1a4w,
CBSI3aHHBIE C LIWJIMHJIPOM

26.01.2027

28.01.2027

28.01.2027

02.02.2027

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W

https://m.eds00.ru/3429Z1L HT5

58

59

60

IIpuxnanHeie 3a1a4uu,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

[lepeceuenue chepsl u mapa ¢
ockocTelo. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300pakeHue mapa

04.02.2027

04.02.2027

09.02.2027

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFBNB5ZS0



https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0

61

[lepeceuenue chepsl u mapa ¢
IockocThio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

11.02.2027

https://m.edso0.ru/M6WK9K950

62

Ypasnaenue chepsl. [Lnomans
cdepsl U e€ yacren

11.02.2027

https://m.edsoo.ru/U8G24BO8H

63

64

65

66

67

68

Cummerpus chepsl 1 mapa

CrepeoMeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

CrepeomeTrpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYMCIICHUE, CBSA3AaHHbIE CO
chepoii u mapom,
MMOCTPOEHUEM MX CEUECHHI
IIJIOCKOCTBIO

[Tpuxnanueie 3a1a4m,
CBsI3aHHBIE CO chepoit u
1apom

[ToBTOpEHUE: OKPYKHOCTH Ha
IUIOCKOCTH, BEIYHCIECHHUS B
OKPYXHOCTH, CTaHJapPTHHIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalCHusA U MHOT'OI'PpaHHUKOB

16.02.2027

18.02.2027

18.02.2027

25.02.2027

25.02.2027

02.03.2027

https://m.edsoo.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVEJ]

https://m.edso0.ru/LE7933LXX



https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX

69

3anauu no teme "Tena u
MOBEPXHOCTHU BpaleHus"

04.03.2027

https://m.edsoo.ru/PHHLCG54E

70

71

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"
KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

04.03.2027

09.03.2027

https://m.edsoo.ru/22WPBLTP9

https://m.edsoo.ru/33W222M63

72

O0béMm unuaIpa. Teopema 06
00bEME MPSIMOTO IHIHHIPA

11.03.2027

https://m.edso0.ru/1ZN2S6ZMO

73

74

75

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O0bEM KoHyca
[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuyieckue 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IUITUH/IPA, KOHYCA

11.03.2027

16.03.2027

18.03.2027

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

76

[IpukitagHble 3a1a4m 10 TEME
"O0BEMBI U MIIOLIAAN
noBepxHocrel Ten"

18.03.2027

https://m.edso0.ru/QXEA9GPVB

77

O06bEM 11apa U mapoBOro
cekropa. Teopema 00 00bEME
mapa. [Tnomans chepsr.
CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 111apa, MAapOBOTO
CerMEeHTa U IapOBOI0 CEKTOpa

23.03.2027

https://m.edsoo.ru/\VV6ONBVZX

78

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIE C

25.03.2027

https://m.edsoo.ru/EZHIGRUEJ]



https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ

00BEMOM I1apa U IJIOIIA/IbIO
cepbl. COOTHOIICHUS MEXKTY
IUTONIAISIMU TTOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

79

80

ITomoG6HEbIe Tea B
npocrpaHcTse. Mi3menenue
00béMa 1pu mMoa00HuH.
CrepeoMeTpHUYSCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM
00BEMOB TEJI U IIJIOMIAAEN
MMOBEPXHOCTEN

KonTponbHas padoTa

"[Lnomaam MoBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

25.03.2027

06.04.2027

https://m.edsoo.ru/H24188MKQ

https://m.edsoo.ru/73UODGNYR

81

JIBM>KEHUs MPOCTPaHCTBA.
OrobOpaxenus. [IBuxeHus u
paBeHcTBO (uryp. Obuiue
CBOMCTBA JBUKECHUH

08.04.2027

https://m.edso0.ru/RXJ4YW6ENA

82

Buner nBmkeHui:
NapaJuIeIbHBIN EPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKaJIbHAs CUMMETPUS,
IIOBOPOT BOKPYT NPSIMOM

08.04.2027

https://m.edso0.ru/ZSUA77NTX

83

84

85

[IpeobpazoBanus mopo6wusl.
[Tpsimast u chepa Ditnepa
I'eomerpuueckue 3a1aun Ha

MMPUMCHCHUEC NBUKCHUA

KonTtponbHas padora
"BekTops! B IpocTpaHcTBe"

13.04.2027

15.04.2027

15.04.2027

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK

86

87

88

89

90

91

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3allus 3HaHU:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

O6o6matomee moBropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HAaHU:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHUI:
"BexTopsl B mpocTpaHcTe"

Ob6o6maroree nopropenue 11
HOHATHUI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOrpaHHUKa"

Ob6o6maroree nopropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 kmaccos,
cucTeMaTH3alys 3HaHMMA:
"O6beM MHOTOTpaHHHUKA"

Ob6o6maroee nosropenue 11
MOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,

20.04.2027

22.04.2027

22.04.2027

27.04.2027

29.04.2027

29.04.2027

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3SNIJOLN63

https://m.edsoo.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO



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
https://m.edsoo.ru/H2ZABPRXO

cucTeMaTu3alus 3HaHuH
"[Lomiaau moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

92

Ob6o6marommee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTu3allus 3HaHU:
"[Lomaam moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

04.05.2027

https://m.edso00.ru/JG1DJ50NK

93

Hrtorosast KOHTpoOJIbHASA
pabora

06.05.2027

https://m.eds00.ru/GXZMP89GD

94

95

HToroBasi KOHTpOJIbHAS
pabora

[ToBTOpEHHE, 0000IICHUE 1
CHCTEMAaTU3aLMA 3HAHUI

06.05.2027

11.05.2027

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4XL

96

Hcropus pazsurus
CTEpPEOMETPHM KaK HAYKH U €€
pOJIb B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

13.05.2027

https://m.edsoo.ru/I[ESBALO6B5

97

Hcropus pazsurus
CTEpPEOMETPHM KaK HAYKH U €€
pOJIb B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

13.05.2027

https://m.edso0.ru/8ZKNMYFO03

98

Hcropus pa3Butns
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU

18.05.2027

https://m.eds00.ru/41X3XKQOG



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05.2027

https://m.edsoo.ru/4APGHOJY AH

100

Hcropus pazsurus
CTEpEOMETPUHU KAK HAYKU U €€
pOJIb B Pa3BUTUH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

20.05.2027

https://m.edsoo.ru/GEJCO734F

101

Hcropus pazsurus
CTEpPEOMETPHM KaK HAYKH U €€
pOJIb B Pa3BUTUH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

25.05.2027

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsurus
CTEpPEOMETPHM KaK HAYKH U €€
pOJIb B pPa3BUTUH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

27.05.2027

https://m.eds00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOT'PAMME

102



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a/1ad
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOTO yIJa,
7.5 pedpo ABYrpaHHOTO yriia, IMHEHHBIA Yo IBYTPaHHOTO yIJia, rpaaycHas
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHATUSAMU: MHOTOI'PDAaHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOT'OI'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, MPaBHIIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, HpU3Ma,
PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE ©  HAKJIOHHBIE TIPU3MBI,
napaJiesIenuIe bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKyImast TUTOCKOCTB, ceueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
CTpouTh CEYEeHHST MHOTOTPAHHHKOB METOIOM CIIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJIrOPUTMaM, IPUMEHSS U3BECTHBIC AHAJIMTUYECKHE METOJIbl IPH
7.12 pEeLICHUM CTaHIAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BbIUMCIICHUE
pPacCTOSAHUN MEXIy JABYMSI TOYKAaMH, OT TOYKU 1O MPSMOU, OT TOUKHUIO
TUIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemiate 3a1aun Ha HaxOX€HHE F€OMETPUUECKUX BEIMUYUH 110 0Opas3nam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH




peICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIUMUCA IPAMBIMH, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh PeaIbHbIE
CUTYallUu Y IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHuecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMbl,  MOJAEIUPOBATH
7.20 pEalbHbIE CUTYallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX MOHATUH U TEOPEM, arnapara
anreOppl, peumaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXXICHHEM
FEOMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: IMWIMHIPUYECKAs MOBEPXHOCTb, 00pa3yrolne
6.1 IWIMHIPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyromme  KOHHYECKOHW  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTa CErMEHTa, LIApOBOM CIIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
I1apOBOTO CJ105, LIAPOBON CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIICHUS MEXKTY TUIOIIISIMH ITOBEPXHOCTEH M 00BbEMaMHu
MOAOOHBIX TEN

6.9

N300paxarh u3yyaemble (UTYypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumensTh reomeTpuueckue (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aaa4, IMPEAnoJaratommx HECKOJbKO MIaroB pCeHICHUs, €CJIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBSACHATh, KAKMMH CBOWCTBAMHU OHH
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh MOHATHSMH: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
YroJ  MEXIy BEKTOpaMH, CKalIpHOE IPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMHU, CKaJspHOE MPOU3BEICHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemate mpocreiiimme reoMmeTpuuecKue 3aa4i Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemiate 3amaud Ha [OKa3aTEIhCTBO MAaTEMAaTHUYECKHUX OTHOIICHHH M
HaXO0XICHUC I'COMECTPUICCKUX BCIUYHUH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEHICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeHIIMEe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, UCCIIENIO0BATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlaul, CBSI3aHHBIE C HAXOXKJIECHUEM
T€OMETPUUYECKUX BEITUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

1.2

7.3

7.4

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolIuecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHeHI[I/IKy.]'ISIpHOCTB pr[MOﬁ U IUIOCKOCTH: TMCPICHAUKYISAPHBIC TMPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE ApAILJIEIbHBIE U MEPIIEHIUKYISIPHBIE K MJIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEePHEHANKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprieHIuKymsip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: Nn-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
u ero corcrtsa. [lupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUbI, MPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHThl NpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, INpaBUibHAs NpuU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUYKH, IPSMOHL, MIIOCKOCTH.
OneMeHThl CHUMMETPUM B  IUpaMMJaxX, HapajuleJenunenax, IMpaBUIbHBIX
MHOI'OTPaHHHUKAX

7.6

Boruncnenue »1€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTU MPsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIllne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, 1uaMeTp, Iouaab MoBepxXHocTH cheprl. Bzaumuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tiomnans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONUCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miomaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpoctpaHcTBe. COOTHONIIEHHS MEXIy  IUIOMIAJIIMU
MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TEJ

Ceuennss nuiauHApa (MapauielbHO M NMEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CHoXXeHHEe Y BBIYMTAHHUC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMoyronbpHas cucreMa KoopAMHAT B IpocTtpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YToil MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKUX 3a/1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeronamMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMmeHue (GOpMyIHpOBATh WU OINEPUPOBATH IOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOIOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHMM 3a]ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEPUPOBATH MOHATUAMU: MHOXECTBO, ITOJAMHOXECTBO, ONEpalluy Hal
MHOXECTBAMHU; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SIBJIICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMH: HaTypallbHOE YMCIO, LIeJI0€ YHCIIO,
CTETIeHb C IIEJTBIM TIoKa3aTeeM, KOPEeHb HaTypallbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
HoKaszaTeneM, JIorapu(M 4HCla, CHHYC, KOCHHYC W  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOIYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANIBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
of1mee kpaTHOe, aNropuT™ EBKInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAUYEHUH M TpeoOpa3oBaHMs BBIPAKEHUH CO
CTENeHsAMHU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIC YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(METHUUYECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpPUpPOBATh
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE penlaTb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PaA3JIMYHBIX MIPHUEMOB; pPEIIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTE€MaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTel HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(GYyHKLINUU Ha IPOMEXKYTKE, HEpepbIBHAS (QYHKIUS, aCUHMIITOTHI rpaduka
GbyHKIMY, 1iepBasi U BTOpasi Mpou3BoaHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeneIEHHBINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO MJIA HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpauKi MHOTOWIEHOB C UCIOJIb30BAHUEM amlapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pelleHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTCrpaia; NMpuBOAUTE NPUMCPbI MATECMATUYCCKOIO MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAS
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUUYECKHE (YHKUIUH, OOpaTHble TPUTOHOMETPHUECKUE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUSA
rpaduKoB (PYHKIMH, HCIOIB30BATh I'PaAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUH 33a1ad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH U CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue oneprupoBaTh MOHATUSAMU: CpeAHee apudMeTndeckoe, MeIuaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHUE U3BJIEKATh, HHTEPIIPETHPOBATh
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPa)KaloIYI0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpopMaIMi0 ¢ TOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE TaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; Ipa)nueCKU UCCIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymu, komOunaTopHbie GhakTbl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIIydaliHOW BENWYMHBI, (YHKIMH pACHpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ul
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCEN B NMPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  peaJbHBIX  COOBITHH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYTPAaHHBI yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIINAECS MNpPsSIMbIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSIHAE MEKy TUIOCKOCTSAMH; YMEHHE UCI0JIb30BaTh IPU
pelIeHUH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mnapamienenunen, NpusMa, nupampaa, (urypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU TNHUPAMU[BI, MPU3MBI, KOHYCa, LMINHApa, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelICUIela, TUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I1apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUS KOHYCa U LWJIMHIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpPEACICHUS U3y4aeMbIX (UTYp, BBIIIBUTATh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00CHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanmuo ¢Guryp 1o
pa3jMYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHBbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B MPHPOJE,
UCKYCCTBE, apXHTEKType; HCIIONB30BAaTh T'€OMETPHUECKUE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUUECKUE BEIUYUHBI (JUIMHA, YOI,
iouiaib, 00bEM) MpH PEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOmMAAb, OO0BEM, IJIOMIATh TMOBEPXHOCTH), WCIOIB3YS
u3yyeHHbIE (POPMYIJIBI U METO/BI, B TOM YHCIE: IUIONIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeHwne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEIECHUE, YrOol MEXKIY
BEKTOpAaMU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpATh TMOAXOMAMIMKA METOA s PpeIICHUs 3a/1a4H;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3YYEHUM IPUPOIAHBIX U
OOIIIECTBEHHBIX ~NIPOIIECCOB UM  SIBJICHUH; YMEHHE paclo3HaBaTh

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWUTH




IIPpUMEPBl  MATEMAaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaATypaJIbHOU cTeneHu. J{eHCcTBHs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmmkE€HHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPHUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuieckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpuiia CUCTEMBI IMHEWHBIX YpaBHEHUH. ONpeneuTeslb MaTPHUIIbI
3 OyHKIMU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHbIM M LEJbIM Ioka3ateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (PYHKIIHMIA
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHcTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






