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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, NPHU J10KA3aTEIbCTBE TEOPEM MU
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEH OOy4aroumxcs, MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M H3y4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHATb, MPOBOAMTH JOKAa3aTEIbHBIE PACCYXKACHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEIACHU U
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCICAOBAHUS TOCTPOCHHBIX MOJCIIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpaMM, OOECHeUnuTh YIiIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaaIbHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromumxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  MPU3HAK  IEPHEHIMKYJSIPHOCTH — ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumneaa U cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockocThio. [IoHsATHE MHOrOrpaHHuKa,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OTtoOpakeHus. [[BukeHUs U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UICHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YUYEHOrO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OChb U IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XX/ICHUE TE€OMETPUYECKUX BEIUYHH, IMPUMEHSSI U3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATHL HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce TOMCKa PEelIeHHs] MaTeMaTH4ecku  cpOopMyIUpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHCIICHHE PACCTOSIHUWA OT TOYKH JO0 IJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM ~ TIEPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3€pPKAIBHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y MPOXOJSIINE YePE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliMX HECKOJbKO IIaroB pEHIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BATh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NpOrpamMmbl. Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio. 23 1 https://m.edsoo.ru/7f4131ce
B
2 SAMMHOE PACHOJIOKCHIE HpAMBIX B 6 1 https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
Y o
3 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEN B 8 https://m.edsoo.ru/7fA131ce
IIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB TPAMBIX | 25 https://m.edsoo.ru/7f4131ce
IJIOCKOCTEN B IIPOCTPAHCTBE
VYTIIbI ¥ PacCTOSTHUS. 16 https://m.edsoo.ru/7f4131ce
MHororpanHuku 7 https://m.edsoo.ru/7f4131ce
BexTops! B mpocTpaHCTBE. 12 https://m.edsoo.ru/7f4131ce
IT
8 OBTOPGHI/IG, 0000111eHIEe U cucTeMaTH3auUs 5 1 hitos://m.edsoo.ru/7f4131ce
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
MpPOrpaMmbl. Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl

1 AHanmuTUYecKast FeOMETPHUS. 15 1 https://m.edsoo.ru/7f4131ce
I1 600

2 OBTOPEHIE, ODOBIIEHHE 1 15 1 https://m.eds00.ru/7f4131ce
cHCTEeMaTH3aIlus 3HAHU

3 O06BbEM MHOTOTpaHHHKA. 17 https://m.edsoo.ru/7f4131ce

4 Temna BpameHus 24 https://m.edsoo.ru/7f4131ce
n oy

3) HOTHAI TIOBEPXHOCTI 1 ODBEMET 9 1 https://m.edsoo.ru/7f4131ce
KPYTJIBIX TEJ

6 JIBrO>KeHUS. 5 1 https://m.edsoo.ru/7f4131ce
IT , 0000

7 OBTOPEHIE, ODOBIIEHIE H 17 1 https://m.edso0.ru/7f4131ce
CHCTEMaTH3aIns 3HAHHH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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https://m.edsoo.ru/7f4131ce
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka.

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[ToHsATHS cTEpeOMETpHH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa N300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

03.09.2025

03.09.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

[lonsTHs: nepecekaronuecs
IJIOCKOCTH, TEpECEeKaIOLINecs psmas
U TUIOCKOCTb; IMOJTYIIPOCTPAHCTBO

IlonsTus: MepeCceKarommecs
IIJIOCKOCTH, MEPCCCKAOIIUECCA TpsAMasn
" INIOCKOCTB, NOJYIIPOCTPAaHCTBO

MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIINX 0OBEKTOB

05.09.2025

10.09.2025

10.09.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

12.09.2025

https://m.edsoo.ru/7f4131ce
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¢buryp, HeCyImEeCTBYIOIIMX 0OBEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

17.09.2025

17.09.2025

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
ciencTsus u3 Hux. CrocoOnl 3aaHus
MPSIMBIX | IJTOCKOCTEH B
npoctpancTBe. O003HAYEHUS MTPSAMBIX
H TIJIOCKOCTEH.

19.09.2025

https://m.edsoo.ru/7f4131ce

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoyuYeHHbIX
mIockocTeil. PackpammmBanue
MOCTPOSHHBIX CEUECHHUH Pa3HBIMU
L[BETaMH.

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPBIE TIPOXOIST
yepes ux péopa. M3obpaxenue
NepecedeHus MOTyYSHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHbBIMU
[[BETaMH.

N300pakeHne ceyeHunii mipamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJy4YeHHBIX
IJ1ocKocTeil. PackpammBanue

24.09.2025

24.09.2025

26.09.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
LIBETAMHU.

13

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJI0cKocTeil. PackpammmBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMH.

01.10.2025

https://m.edsoo.ru/7f4131ce

14

Merton cnenoB 1uisi TOCTPOCHUS
CEUYEeHUU

01.10.2025

https://m.edsoo.ru/7f4131ce

15

16

17

18

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

IToctpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co31aHne BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3aHne BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

03.10.2025

08.10.2025

08.10.2025

10.10.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

19

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha péOpax.
CozaHne BBIHOCHBIX UYEPTEKEHN U
3aIlUChb I1aroB NOCTPOCHHUA

15.10.2025

https://m.edsoo.ru/7f4131ce
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20

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHnue BEIHOCHBIX YEpTEXKEN U
3aMuch IIaroB MOCTPOCHUS

15.10.2025

21

[ToBTOpenue nmnanumerpun: Teopema
0 MPONOPLUOHATBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB.

17.10.2025

https://m.edsoo.ru/7f4131ce

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUIX HA
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEPEOMETPHH.

22.10.2025

https://m.edsoo.ru/7f4131ce

23

24

25

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

B3aumHoe pacnosnoxeHue npsmMbIx B
npoctpancTse. CKpenBaronyecs
npsmsle. [Ipusnaku
CKpCHIUBAIOINXCA IPSAMBIX.
[TapamiensHble NpsIMBbIE B
MIPOCTPAHCTBE.

TeopeMa o CyIeCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOU
MapajuIeIbHON TaHHOU IIPSIMOW,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIlEeH Ha
JTaHHOU npsimoil. Jlemma o
[IEPECCUCHUH MapAIUICIIBHBIX MPIMBIX
IIJIOCKOCTBIO.

22.10.2025

24.10.2025

05.11.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

26

[TapanienbHOCTD TpEX MPSIMbIX.

https://m.edsoo.ru/7f4131ce
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Teopema 0 TpEX mapamieabHbIX
npsambix. Teopema o
CKPEILIMBAIOIINXCS MPSIMBIX.

05.11.2025

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapayIeabHON
MIPOEKIIHH.

07.11.2025

https://m.edsoo.ru/7f4131ce

28

[HenTpansHas npoekuus. Yroiui ¢
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXy IPSIMBIMH.

12.11.2025

29

30

3amaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacrosoKeHUEM MPSMBIX B
MIPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD PSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
miockocTu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH.

12.11.2025

14.11.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

31

I'eomeTpuueckue 3amaun Ha
BBIUHCJICHHE U JJOKa3aTeNIbCTBO,
CBSI3aHHBIE C MMapaAJIJIEIbHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

19.11.2025

https://m.edsoo.ru/7f4131ce

32

[TocTpoeHue ceuenust, MpOXOaAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapayIeIbHOTO IPYTrOM MPSMOil.

19.11.2025

https://m.edsoo.ru/7f4131ce
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PacuéT oTHOILIEHUH.

33

[MapannenbHas mpoeKus,
MPUMCHCHUC IJId MOCTPOCHUA
ceueHMii Ky0a U mapajuiesenumnesa.
CaoiicTBa napasiesenunena u
[IPU3MBL.

21.11.2025

https://m.edsoo.ru/7f4131ce

34

35

36

37

[TapannenpHbIe MIIOCKOCTH.
[Ipu3Haky napajienbHOCTH IBYX
IJIOCKOCTEN

Teopema o mapaniaenbHOCTH U
€TMHCTBEHHOCTH MJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOM TJIIOCKOCTH
M CIIECTBHUS U3 HEE

CaolicTBa napamienbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTU
MIPSAMBIX [IEPECEYCHUS IIPU
IEPECEYCHUHN IBYX MMapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CaolicTBa napauienbHbIX
IUIOCKOCTEHN: 00 0Tpe3Kax
MapajuIeIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
MapajuIeIbHBIMU IIOCKOCTSMHU; O
IIEPECEUECHUH IPSIMOU C IBYMS
MapajuIeIbHBIMU TUIOCKOCTAMU

26.11.2025

26.11.2025

28.11.2025

03.12.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

38

[ToBTopenue: reopema Iludaropa Ha
TUTOCKOCTH

03.12.2025

https://m.edsoo.ru/7f4131ce

39

IToBTOpEHME: TPUTOHOMETPUS



https://m.edsoo.ru/7f4131ce
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MMpsAMOYT'OJIbHOTO TPCYIOJIbHUKA.

05.12.2025

40

41

CgoiicTBa Ky0a U MPSMOYTOJIHLHOTO
napajuiesienuneaa

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiesenure e

10.12.2025

10.12.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

42

[lepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

12.12.2025

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MIEPIEHIUKYISIPHOCTH IIPAMOMN U
IJIOCKOCTH

17.12.2025

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IUIOCKOCTHU

17.12.2025

https://m.edsoo.ru/7f4131ce

45

46

[ImockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

19.12.2025

24.12.2025

https://m.edsoo.ru/7f4131ce

47

[lepnieHIuKyNsIp M HAKIOHHAS.
ITocTpoenue neprneHuKkysapa u3
TOYKH Ha MPSIMYIO

24.12.2025

https://m.edsoo.ru/7f4131ce

48

[lepnieHuKynsIp M HAKIOHHAS.
[TocTpoeHne nepneHauKyIIsipa us3
TOUYKHU Ha MPSIMYIO

26.12.2025

https://m.edsoo.ru/7f4131ce
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49

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

14.01.2026

https://m.edsoo.ru/7f4131ce

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

VYros Mexy CKpeLMBarOIIUMUCS
HPSIMBIMH.

14.01.2026

16.01.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

52

[Touck nepreHIuKyIIPHBIX TPSIMBIX C
MTOMOMUIBIO TEPIIEHINKYISIPHBIX
IJIOCKOCTEH

21.01.2026

https://m.edsoo.ru/7f4131ce

53

54

55

OpTtoroHanbHOE NPOEKTUPOBAHUE.

ITocTpoenue ceuenuii kyba, Ipu3Msl,
IIPaBWIBHON NMUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoeHue ceuenuit kyoa, IpU3Msl,
[IPaBUIILHON IIUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKLIUH

21.01.2026

23.01.2026

28.01.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
IInockoctu cummeTpuii B
MHOTOTpaHHHKaX.

28.01.2026

https://m.edsoo.ru/7f4131ce

57

[Ipu3Hak nepneHaANKyJIIpHOCTH
MPAMON U TJIOCKOCTH KakK CIIEJICTBUE
CUMMETPUU

30.01.2026

https://m.edsoo.ru/7f4131ce

58

59

[IpaBunEHBIE MHOTOTPAHHHKH.
Pacuér paccTostHuii OT TOUKH 10
MJI0CKOCTH

IIpaBuIbHBIE MHOTOIPAaHHUKHU.

04.02.2026

https://m.edsoo.ru/7f4131ce
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Pacuér paccTosHMM OT TOYKHU 10
IJIOCKOCTH

04.02.2026

60

61

62

CriocoObl OMyCTHTH
MEePIEHIUKYISIPbl: CHMMETPUS, CJIBUT
TOYKH IO NapaJUIEIbHON MPAMOM
CaBur no HenapauieIbHOW MpsiMOH,
M3MEHEHUE PACCTOSHUN

HOBTOpeHI/IeZ YroJj MexAay InpsaMbIMU
Ha INIOCKOCTU, TPUTOHOMETPHA B
IMPOU3BOJIBHOM TPCYI'OJIbHUKE,
TEOpEeMa KOCUHYCOB

06.02.2026

11.02.2026

11.02.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

63

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

13.02.2026

https://m.edsoo.ru/7f4131ce

64

I'eomeTpuueckue MeToabl
BBIYUCIICHUSA yIJia MCXKIY MIPAMBIMU B
MHOT'OrpaHHUKax

18.02.2026

https://m.edsoo.ru/7f4131ce

65

66

JIByrpanssiil yroia. CBOMCTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO yrja
[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO
NEPIEHIUKYJIPHBIX TUIOCKOCTEN

18.02.2026

20.02.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

67

[Ipu3Hak nepneHaANKyJIIpHOCTH
IJIOCKOCTEM; TeopemMa O MpsIMOM
MEepECEUCHUS JBYX IIIOCKOCTEN
MIEPIICHAUKYIISIPHBIX TPEThEN
IIOCKOCTH

25.02.2026

https://m.edsoo.ru/7f4131ce

68

[IpsimoyTrobHBIN TTapasuieIenuIe]T;

https://m.edsoo.ru/7f4131ce
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KyO; U3MEpPEHUs, CBOMCTBA
IPSIMOYTOJIBHOTO Mapajulesenumneaa

25.02.2026

69

70

71

72

Teopema o 1uaroHajv
MPSIMOYTOJIBHOTO MapajuielieuIeia u
cJICJICTBUE 13 HeE

Kontponbnas padota "B3anmuoe
pacmooKeHue MPSMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPSAMBIX U
IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIMBAOIIHUECCA
MpsAMBIC, TAPAJUICIIBHBIC INIOCKOCTHU B
CTAaHAAPTHBIX MHOTOI'paHHUKAaX

27.02.2026

04.03.2026

04.03.2026

06.03.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

11.03.2026

https://m.edsoo.ru/7f4131ce

74

PaccrosiHre OT TOUKH 110 TUIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

11.03.2026

https://m.edsoo.ru/7f4131ce

75

76

Beluncienne paccTosSHUN MEXKIY
CKPELIMBAIOIIHUMUCS MPSIMBIMHU C
ITOMOIIBIO IEPIEHANKYIISIPHON
IJIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpeXTpaHHbIX yriaoB. Teopema

13.03.2026

18.03.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce
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[Mudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JIJIsl TPEXTPAHHOIO yriia

DNeMEeHTHI CPePUIECKON TeOMETPHH:

77 https://m.edsoo.ru/7f4131ce
reoJIe3NYCCKUE JIMHUU Ha 3emiie 18.03.2026 :
Kontposbnas padota "Yrib1 u

78 https://m.edsoo.ru/7f4131ce
paccrostHuA" 20.03.2026 .
Cucremaru3zanus 3SHaHUH

79 https://m.edsoo.ru/7f4131ce
"MHOrorpaHHUK U €ro 3JeMEHTHI" 25.03.2026 :
[Inpamupa. Buael nupamun.

80 https://m.edsoo.ru/7f4131ce
[IpaBubHAs TUpaMuIa 25.03.2026 .

81 Hpmswa. Hpsimas it raicromHas https://m.edsoo.ru/7f4131ce
npusMsbl. [IpaBuibHas mpu3Ma. 27.03.2026
[IpssmMoit napayenenunen,

2 i https://m.edsoo.ru/7f4131c

8 MPSIMOYTOJIBHBIN TTapaJUIeTIeIUIIe], 08.04.2026 ps://m.edsoo0.ru e
Ky0
Breimykiibie MHOTOTpaHHUKH. Teopema

83 https://m.edsoo.ru/7f4131ce
Ditnepa. 08.04.2026 "
Brimykiibie MHOTOTpaHHUKH. Teopema

84 Olinepa. [IpaBunpHbIEe 1 10.04.2026 https://m.edsoo.ru/7f4131ce
MOJTYTIPABHIILHBIC MHOTOTPAaHHUKH
KonTponbHas pabota

85 https://m.edsoo.ru/7f4131ce
"MHoOrorpaHHuku". 15.04.2026 :
[TonsiTHE BEeKTOpa HA IJIOCKOCTH H B

86 https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE 15.04.2026 :

87 CymMma BEKTOpOB. 17.04.2026 https://m.edsoo.ru/7f4131ce

88 Pa3zHOCTH BEKTOpPOB

22.04.2026
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89

IIpaBuio nmapasienenuiena.

https://m.edsoo.ru/7f4131ce

22.04.2026
https://m. .
90 YMHOKEHHE BEKTOpa Ha YUCIIO 94.04.2026 ps://m.edsoo.ru/7f4131ce
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 99.04.2026 https://m.edsoo.ru/7f4131ce
TUIOCKOCTH
. https://m. Tu/7f4131
92 CkansipHoe pou3BeJICHNE 99.04.2026 ttps://m.edsoo.ru/7f4131ce
Brrauciienue yria Mexry BEKTOpaMu
93 https://m.edsoo.ru/7f4131ce
B IIPOCTPAHCTBE 06.05.2026 .
94 [Ipocreiimme 3a1a4u ¢ BEKTOPAMH. 06.05.2026 https://m.edsoo.ru/7f4131ce
7 https://m. ruf7f4131
95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 08.05.2026 ttps://m.edsoo.ru/7f4131ce
96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMH. 13.05.2026 https://m.edsoo.ru/7f4131ce
97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 13.05.2026 https://m.edsoo.ru/7f4131ce
98 HToroBast KOHTpOJIbHAs paboTa. 15.05.2026
99 O06006111eHre U cucTeMaTH3alus
3HAHUU 20.05.2026
100 O06o0011eHne U cucTeMaTHU3aIUs
3HaHUI 20.05.2026
O0600111eHrEe U cHCTeMaTU3aNS .
101 https://m.edsoo.ru/7f4131
sHamii 22.052006 psdim-edsoo.uTiISIce
102 O60061eHre U cucTeMaTH3alus



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

3HAHUU.

22.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Beero . U3Y4YEeHMUS. oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

[ToBTOopenue TeMbl "KooparHaTel

1 1 https://m.edsoo.ru/7f4131ce
BEKTOpa Ha rm'(')cxocm U B 02.09.2025 p
IIPOCTPAHCTBE

2 Hosroperne Temst "Ckansproe 1 https://m.edsoo.ru/7f4131ce
MPOM3BEICHUE BEKTOPOB" 04.09.2025
[ToBTOpeHue Temsl "Boruncienue

3 yriia MeXITy BE'E'KTopaMI/I B 1 04.09.2025 https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
[ToBTOpeHue TeMbl "YpaBHeHHE

4 nps[MofI, MIPOXO/ISIIICH uepe3 ABe 1 09.09.2025 https://m.edsoo.ru/7f4131ce
TOYKHU

5 ¥/PABHEHNE IIOCKOCTH, HOPMAIE, 1 https://m.edsoo.ru/7f4131ce
YPaBHEHUE IUIOCKOCTH B OTpe3Kax 11.09.2025

6 ¥/PABHEHIE MIOCKOCTH, HOPMAIE, 1 https://m.edsoo.ru/7f4131ce
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 11.09.2025

7 B . 1 https://m.edsoo.ru/7f4131ce

E€KTOPHOE IPOU3BEACHUE 16.09.2025 p

8 JluHeHHbIC HEpABCHCTRA, MHHEHHOS 1 https://m.edsoo.ru/7f4131ce
IIPOrpaMMHUPOBAHHUE. 18.09.2025

9 JIMHEHHEIE HEpaBercTBa, HEHHOe 1 https://m.edsoo.ru/7f4131ce
IIPOrpaMMHUPOBAHHUE. 18.09.2025

10 AHaTUTHYECKHE METOBI pacuéTa 1



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

yIila MEeXAy NPSIMBIMU B
MHOI'OIPaHHUKAX

23.09.2025

AHaJIUTUYECKHE METO/IbI pacuéTa

11 https://m.edsoo.ru/7f4131ce
yriia MeXay IIOCKOCTSIMH B 25 09.2025 p
MHOTOTpaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPJIMHATAX 25.09.2025
Haxoxaenue paccTosiHuil OT TOYKU

13 https://m.edsoo.ru/7f4131ce
710 TJIOCKOCTH B KyOe 30.09.2025 .
Haxoxnenue paccTossHUM OT TOUKH

14 i https://m.edsoo.ru/7f4131ce
JI0 TUTOCKOCTH B TIPaBUIIbHOM 02.10.2025 p u
UpaMuIe
KonTponbnas pabora

15 https://m.edsoo.ru/7f4131ce
"AHanmuThuyeckast reomeTpus'. 02.10.2025 :

16 (Ceeitsl MHOTOrpaHHHKOB: https://m.edsoo.ru/7f4131ce
CTaHJIapTHBIE MHOIOIPAaHHUKH. 07.10.2025
CeueHust MHOTOTPAaHHUKOB: METO]T

17 https://m.edsoo.ru/7f4131ce
Cr1eI0E. 00.10.2025
CeueHnsi MHOTOTPaHHUKOB:

18 , https://m.edsoo.ru/7f4131ce
CTaHIAapTHLIE INIOCKOCTU ) 09.10.2025 p
TepecevdeHus MPSIMBIX U TIIOCKOCTEH

19 Hapannenbribie npsMbie i https://m.edsoo.ru/7f4131ce
IJIOCKOCTH: TapaJljiesibHbIe CEUEHUS 14.10.2025
[TapamiensHbIe IpsIMBIE U

20 https://m.edsoo.ru/7f4131ce
TJIOCKOCTH: Pacu€T OTHOIICHUH 16.10.2025 :
[TapannensHbie MPSMBbIC U

21 :
TIJIOCKOCTH: YTJIBI MEXIY 16.10.2025

CKpCHIMBAOIIUMHUCS ITPAMBIMHA



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

22

23

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHAMMETPUH
MHOTI'OTPaHHUKOB

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIAPAX

21.10.2025

23.10.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

24

[IepnenquKymsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

23.10.2025

https://m.edsoo.ru/7f4131ce

25

26

27

[ToBTOpCHME: MIOMIAIM
MHOTOYTOJTLHUKOB, ()OPMYJIBI JISI
TJI01a 1N, COOOPaKEHUSI TIOT00MS

[ToBTOpEeHMe: mIomaau
MHOTOYTOJTBHUKOB, ()OPMYIIBI JISI
ionaaen, cooopaxeHust moaoous
[ToBTOpEeHMeE: MIomAIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

06.11.2025

06.11.2025

11.11.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

28

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIA/INA

HOBerHOCTCﬁ, pa3pe3aHna Ha 4aCTH,

COO0OpakeHHsI MOA00MS

13.11.2025

29

IImomann ceuenunii
MHOTOTPaHHUKOB: TUIOIIAINA

MOBEPXHOCTEH, pa3pe3aHnsi Ha 4acTH,

COOOpakeHHsI MOA00MS

13.11.2025

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

30

Konrponsnas pabdora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

18.11.2025

https://m.edsoo.ru/7f4131ce

31

32

33

O0BéMm Terna. O0beM
MPSIMOYTOJIBHOTO TIapaJuIeIeTIIe /1a
3amaun 06 yaBoeHUH Kyda, 0
KBaJpaType Ky0a; O TPUCEKIIMU yIiia
CrepeoMeTpHUYECKUE 3a/1a4uH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyIeuIe/ia

20.11.2025

20.11.2025

25.11.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

34

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO Mapaiiesenuea

27.11.2025

https://m.edsoo.ru/7f4131ce

35

36

37

OO6BEM IPSIMOI TPU3MBI.

CrepeoMeTpuueckue 3a1auH,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
MIPSAAMOM TIPU3MBI

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI MPU3MBI

27.11.2025

02.12.2025

04.12.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

38

Brruncienue 00EMOB Te ¢
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI.

04.12.2025

https://m.edsoo.ru/7f4131ce

39

40

Brraucienne 006EMOB TEII C
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O0bEM TUpaMuIb.

®opmyna 00bEMa MUPaAMUIBL.

09.12.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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OTtHolmeHNe 00HEMOB TUPAMU] C
00IIUM yTIIOM

11.12.2025

41

42

43

®opmyna 00bEMa MUPaAMHUIBL.
OtHomeHne 00BEMOB MTUPAMH]T C
O0IIKM YTTIOM

CtepeoMeTpHUYecKHe 3a/1auH,
CBSI3aHHBIC C 00bEMaMH HAKIIOHHOM
MPU3MBI

CTCpGOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU IIupaMHuabl

11.12.2025

16.12.2025

18.12.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

44

[Ipukitagueie 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOHN TIPU3MBbI

18.12.2025

45

46

47

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMMU/IBI

[Tpumenenne o0bEMOB. Boruncienne
paccTosHUSA A0 IUNIOCKOCTH
Kontponbnas padota "O0bEM
MHOTOTpaHHHKa".

23.12.2025

25.12.2025

25.12.2025

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

48

Hunmaaprdeckas MOBEPXHOCTD,
oOpa3zyromue MUITHHIPHIECKON
IIOBEPXHOCTHU

30.12.2025

https://m.edsoo.ru/7f4131ce

49

50

HMunuuap. Ipsamoi kpyrosou
nuuHAp. [1nomane noBepxHOCTH
HWIMH]Ipa

KoHnnyeckas mnoBepxHOCTB,
o0pa3yroIire KOHUIeCKOn

13.01.2026

15.01.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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nosepxHoctu. Konyc.

o1

52

Ceuenune KOHyca MIOCKOCTHIO,
MapaieabHOM MJIOCKOCTH
OCHOBaHHA

VYceuénnsiii konyc. M3o0paxkenune
KOHYCOB U YCEUEHHBIX KOHYCOB

15.01.2026

20.01.2026

https://m.edsoo.ru/7f4131ce

53

[Tnomanp 60KOBOM OBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCa

22.01.2026

https://m.edsoo.ru/7f4131ce

54

55

56

57

[Tnomanp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHU LUIHHIIPA,
KOHYyca

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEYEHHUH LMIMHIIPA,
KOHyca

HpI/IKJ'IaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

22.01.2026

27.01.2026

29.01.2026

29.01.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

58

59

60

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Cdepa u map.

[Mepecedenue cheps U mapa ¢
iockocThlo. Kacanue mapa u
cdepbl MIoCKOCThI0. Bua u
n300pakeHue mapa

03.02.2026

05.02.2026

05.02.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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61

[lepeceuenue cheps! u mapa ¢
iockocthio. Kacanue mapa u
cdepsl TUIOCKOCTHIO. Bum n
n300pakeHue 1apa.

10.02.2026

https://m.edsoo.ru/7f4131ce

62

VYpasaenue chepsl. [Lnomans chepbr
U €€ yacreu

12.02.2026

https://m.edsoo.ru/7f4131ce

63

64

65

66

Cummerpus chepsl u mapa.

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpOit U MIapoM,
MIOCTPOCHUEM UX CEUCHHI
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MIOCTPOECHUEM UX CEUCHUI
IJIOCKOCTBIO

[TpukinagHble 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

12.02.2026

17.02.2026

19.02.2026

19.02.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

67

[ToBTOpEHME: OKPYHKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPY>KHOCTH, CTaHJIapTHBIE TTOA00US

24.02.2026

https://m.edsoo.ru/7f4131ce

68

69

Pazmmunble KOM6I/IHaHI/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

3amayu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

26.02.2026

26.02.2026

https://m.edsoo.ru/7f4131ce

70

3amaun o TeMme "Tena u

https://m.edsoo.ru/7f4131ce



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

IIOBEPXHOCTHU BpaleHus"

03.03.2026

71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

06beM mummHapa. Teopema 00
00BEME MPAMOTO IIIMHAPA

05.03.2026

05.03.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

73

Brruncnenmne o0bEMOB Tel ¢
TIOMOIIBIO OIIPENEIIEHHOTO
unterpana. O6bEéM KoHyca

10.03.2026

https://m.edsoo.ru/7f4131ce

74

75

76

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHbBIE C BBIUMCIIEHUEM 00BEMOB
LWIMHIpA, KOHYyCa

[IpukitagHeie 3aga4u 10 TeEME
"OO6BEMBI U MJIOLIAIU TTOBEPXHOCTEH

TCI

12.03.2026

12.03.2026

17.03.2026

https://m.edsoo.ru/7f4131ce

77

O06bEM mIapa u MapoBOTO CEKTOpA.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
1apa, mapoBOro CeTMEHTa 1
IIIAPOBOTO CEKTOPA

19.03.2026

https://m.edsoo.ru/7f4131ce

78

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM I1apa U MUIOIIAbI0 CEepHI.
CoOOTHOILIEHUS MEXKTY TUIOIMIAIIMHU
MOBEPXHOCTEN U 00bEMaMU
MOI0OHBIX TE.

19.03.2026

https://m.edsoo.ru/7f4131ce
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79

80

[TogoOHEbIe TeNa B MPOCTPAHCTRE.
N3menenue o6bEéMa 1pu mo100mm.
CrepeomeTpHuyuecKue 3aa4H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HEMOB
TeJI U IUIOIIAJIEeH MOBEPXHOCTEH

KonTponbnas padota "[Tnomamau
MOBEPXHOCTU M 00BEMBI KPYTJIBIX

TCI

24.03.2026

26.03.2026

https://m.edsoo.ru/7f4131ce

81

JIBH>KEHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BmkeHus u
paBeHCTBO (puryp. ObuIMe cBolicTBa
IBIDKECHUH,

26.03.2026

https://m.edsoo.ru/7f4131ce

82

Buapl 1BukeHMI: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

07.04.2026

https://m.edsoo.ru/7f4131ce

83

84

[IpeobpaszoBanus nmomobus. [Ipsmas
u cepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

09.04.2026

09.04.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

85

Kontponbnas padota "Bektops! B
pocTpaHcTBe"

14.04.2026

86

O6o6m1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3als 3HaHUH
"[lapaienbHOCTb NPSMBIX U
IIJIOCKOCTEH B mpocTpaHCcTBE"

16.04.2026

https://m.edsoo.ru/7f4131ce
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87

88

89

90

91

92

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucTtemaTusanus 3HaHuil: "BekTopbl
B MpocTpaHcTre"

Ob6o6mraromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucTtemaTusanus 3Hanuil: "BekTopbl
B MpocTpaHcTre"

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOTOrpaHHHUKa"

O6o061matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaTru3anus 3HaHui: "O0bem
MHOTOrpaHHHUKa"

O6o06matomiee nosropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaru3zanus 3Hanuii: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIIBIX

n

TEI

HToroBasi KOHTpOJIbHAs paboTa.

16.04.2026

21.04.2026

23.04.2026

23.04.2026

28.04.2026

30.04.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce
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[ToBTOpeHme, 0600IIEHNE U

https://m.edsoo.ru/7f4131ce
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cUCTeEMAaTH3alusd 3HAaHUN

30.04.2026

94

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaTtu3anus 3nanuii: "Tlnomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TEI

05.05.2026

https://m.edsoo.ru/7f4131ce

95

96

97

98

99

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayK{ U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

07.05.2026

07.05.2026

12.05.2026

14.05.2026

14.05.2026

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f4131ce
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Hcropus pa3sBUTHS CTEPEOMETPUM
KaK HayKHu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

19.05.2026

https://m.edsoo.ru/7f4131ce
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HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

21.05.2026

https://m.edsoo.ru/7f4131ce
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Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKu U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

21.05.2026

103

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKHU U €€ pojib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

26.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

103
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJabTara .
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BH/bl MHOIOIPaHHUKOB (IHMpamulia, HpPU3MA,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/| CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH  CTaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TIPSMBIMA
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TIPH

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUUYCCKHUX 3adad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOﬁ U IIIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarp, mnpeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh WH(POPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [IpumensaTh mpocTedinne MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallUH ¥ MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM M€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewaTb ~ MpakTMYECKWE  3aJaud,  CBS3aHHbIE C  HAXOXJICHHEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara .
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHUYECKAs IOBEPXHOCTb, OOpasyromue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEIl BPAIICHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MITOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHME INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIA[M  TOBEPXHOCTEH Tel  BpalICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUS MKy IIOMIAASIMH ITOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUTYypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIIoaraloluX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL IIpaBUJIO IapaJUICIICIIUIICAA IIPpU CII0KCHUHU BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMeTpuyeckre 3ajadyrd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3aJa4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAOBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon.

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS.

['eometpus.

7.1

OcHOBHbIE TOHATHS CTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatne 06 aKCMOMaTHYECKOM MOCTPOCHHH CTEPEOMETPHU: aKCHOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoOe pacnonoxeHue npsAMbIX B IPOCTPAHCTBE: NIEPECEKAIONINEC, TIapajlIeIbHbIE
U CKpemuBarouyecs mpsMble. llapamnensHOCTh TPSIMBIX M INIOCKOCTEM B
IIPOCTPAHCTBE: NapaJICbHBIE MpPsAMBbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NPSMBIX, MApPAUICIbHOCTh MPSAMOM M IUIOCKOCTH. YTJbBl C COHAIPaBICHHBIMU
CTOPOHAaMH, yrojl MeXAy IpsSMbIMU B IpocTpaHCTBe. [lapamienbHOCTh MIOCKOCTEH:
napajulelbHble IUIOCKOCTH, CBOWCTBA IapajUleNbHbIX IUlOcKocTel. Ilpocreimue
IIPOCTPAHCTBEHHbIE (UIyphl Ha IUIOCKOCTH: TeTpa’lp, KyO, Napaisenenumne,
IIOCTPOCHUE CEUECHUN

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSMBIEC MapajliebHbIE U MEPHEHIUKYISIPHbIE K MJIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTU MPSAMOM M IUIOCKOCTH, TeopeMa O MPsIMOW MepHeHAUKYISIPHOI
IJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YIOJ MEXAY MPSAMOM U TUIOCKOCTHIO, JBYTPAHHbBIN
yroJ, IMHEHHBIA yroJ AByrpaHHoro yria. [leprneHIukyasp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOU JI0 TIOCKOCTH, MTPOEKITUs GUTYpHI Ha
IJIOCKOCTh. [lepneHauKynspHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAaHHHKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH, pa3BEpPTKa MHoOrorpaHHuka. llpusma: n-yrompHas
MpU3Ma, TpaHU M OCHOBAHMS NMPU3MBI, MpsMas W HAKJIOHHAs IMPHU3MbI, OOKOBas U
TI0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMoOyroiabHbIN Mapajjiesenunes u
ero cpoiictBa. [Iupamuga: N-yrojapHas nupamMuaa, TpaHU U OCHOBAaHUE MHUPAMUJBbI,
OOKOBas W MOJHAas MMOBEPXHOCTh MUPAMMJIbI, IPaBUJIbHAS M YyCEUEHHas MUpaMUJa.
OnemMeHTBHl Npu3Mbl W nUpamuabl. [IpaBWiIbHBIE MHOTOTpaHHMKH: IIOHSATHE
MIPaBWIBHOTO MHOIOIPAaHHUKA, TpaBUJbHAs MpU3Ma W MpaBUiIbHAs MHUpaMHIA,
NpaBUJIbHAS TPEYTroJIbHAs MHUpaMUa U MPAaBUIIBHBIN TeTpasap, ky0. [Ipeacrasienue o
IIPaBWIBHBIX MHOTOTPaHHHUKAX: OKTa’p, AOACKa’dAp U nkocadap. CeueHus Mpu3Mel U
MU PaMHU/IbI

CI/IMMCTpI/ISI B IMPOCTPAHCTBE: CUMMCTPUS OTHOCUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTPUU B nupaMmuaax, napajijiejcnuicaax, IMpaBUJIbHBIX
MHOT'OrpaHHUKax.

7.6

Bbruncnenue 35€eMEHTOB MHOTOTpaHHUKOB: péOpa, AuaroHanu, yrisl. [lmomansb
OOKOBOIl TOBEPXHOCTM U TIOJHOM TOBEPXHOCTH NPSIMONM MPU3MBI, ILJIOLIAAb




OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpPsIMOM mpu3Mbl. [lnomans 00KoBOM
MIOBEPXHOCTH U IIOBEPXHOCTU MPAaBWIBHOM NUPAMHIBI, TeOpeMa O IUIOIIAdu
yceu€HHol nupamusl. [Tonstue 06 o6béme. OObEM MUpaMUIbl, IPU3MBI.

1.7

[TomoGHbIe Tena B mpoctpancTBe. COOTHOMICHUS MEXY IUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/lep:KaAHHUS.
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias u oCkh, IJIONIa1b OOKOBON U MOJIHOW TOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOM M TONHOW MOBEPXHOCTU. YCEUEHHBI KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHUS U OOKOBast TOBEPXHOCTbD.

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaasr NOBEpXHOCTH cdeprl. B3anmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mmmHApa 1 KOHyca.
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiienenunena u cieactsust u3 He€. O0bEM LMIMHIPA, KOHYCA.
O06BEM mapa u wiomaas chepsl.

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIUIMHY), CEUCHHs 11apa

Bektop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenumnena. Pemenue 3aaad, CBsI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a]1ay.




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUs.

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, PAalMOHAJIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pEIIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBID@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, TreoOMCTPpHUYICCKAA




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paSOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NepPUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pelleHnsT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpania; MPUBOAUTH MPHUMEPHl MaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (pYHKUMH Ui pelleHHs] ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe H3BJIeKaTh, MHTEPIPETUPOBATH
nH(pOopMalLKIo, NPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaIOIyI0 CBOWCTBA PEAJIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENWYHMHBI, (YHKIHMHA  pacupelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPUMEPHl TPOSIBICHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKIACHUS Ul PEIICHUS 33]a4; OlCHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHSATUSMU: IJIOMAAb (QUTYPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaMUbI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUraTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh  TOHSATHSIMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB

YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTHUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS.
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTEICHHU.

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BBIYMCICHUM.

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanronaibHble ypaBHEHHUS.

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEPaBEHCTBA.

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH ypaBHEHHI 1 HEPABESHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIMH U TpaduKH.




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe GyHKUMU. [leproanyeckue GyHKINU.
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU Ha IPOMEXYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIIEHOCTEH.
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJsblIero 1 HauMEHBIIEro 3HaueHusl QyHKIMU Ha
OTpe3Ke.
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruxka.
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @durypsl Ha MIOCKOCTH.
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

I'EOMETPHUA 10-11 KIIACCBI_JI.C.ATAHACAH

METOJINYECKHNE MATEPHAJIBI IS YUYUTEJIA
Metoaudeckue peKOMeHJaluu

k yueOHuky JI. C. AtanacsH,

B. ®@. byry3ona, C. b. Kagomiesa u ap. 2023r

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/7f4131ce






