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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KaK O0OECIIEYMBAET BO3MOXHOCTb W3YYEHHs JUCIMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKHUX 3a/1a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHust mporpaMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, CIIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOrO MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33aYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacuIMpeHne NpeaCcTaBiICHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpbl U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEr0 MHUpa, 3HAHUE TOHSITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE HUX NPUMEHSATh, YMEHHS JIOKa3blBaTh TEOPEMbl M HAXOJIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHuil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTePEeOMETPUUYECKUX 3aJady U 3aJad C MNPAKTUYECKUM COJEP)KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPXKJIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICpXKATEIbHBIMHA JHHUAMH yueOHOro Kypca «I['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMI», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GbopMUpOBaHHE  JIOTUYECKUX YMEHHUH paclpeaensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. OTO TO3BOJSET OPraHHU30BaTh  OBJAJICHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydarolUXCsl, paclIupss U yriayOouss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3y4EHHE T€OMETPUHU KaK COCTaBJIsIONIeH yueOHoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapaninensHOCTh IPSAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIICIIbHBIE
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajiesbHONW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CHHYCOB JUJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MMPaMK/Ia U IPaBUIIBHBIN TeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBaHMM, TEOpeMa 0 OOKOBOI OBEPXHOCTH MpsiMON npu3Msl. [ lomane
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTIOIPDAHHMKE: CHUMMETpUS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMH BEKTOpa U
KOOpJMHAaTaMH TOYEK. YTOJI MeExXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o00pakeHne Ten BpamieHus: Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CBOIiCTBAa 00BEMOB Tein. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3z He€. OObEM mnpsmMoirl u
HAKJIOHHOW MPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BmmcaHHas B
MUINHAP, ONMHMCAaHHas oOKojo muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
wiockocThlo. Kacanme mapa u chepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momobOus, romoreTus. Permienue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJIAIINE Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOECHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEeKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXeHudA. I[IpsMmoyrospHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[BUKEHUSI U PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEpPEHoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPECTABICHNE O MATEMATHUECKHIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUNCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U A TEIBHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nveckas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpelbl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa YKOJOTUYECKUX MPo0JieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYPOU KaK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBATH U  IPEOOpPa30OBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleNlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B pa3iIM4HbIX (Popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U Pe3yJIbTaT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLIECHUBATh KA4€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 U IPOBEACHUU MAaTEMAaTUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuja, NpsMOYToJIbHBINA MapajuieNenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIITOJIHATH U300pakeHus: pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh M IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHUH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOTrPAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYECHHbIE 3HAHUSA Ha NPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yecku  CcQOopMyIHpPOBAHHON
npo6JyieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM TI'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tela BpalleHus (LIUIUHAP, KOHYyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LMJIMHIIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILEH MITOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3adadd Ha JIOKa3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OILICHWBATh peajbHBbIC CHUTYaIldd, MPUMEHSATh H3yUYEHHBIC TOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUH U TEeOopeM, armmapara aireOpbl, penaTh
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Hasganwue paznena KosmmuectBo OCHOBHOE coJIep KaHKe OcHOBHBIE BUIbI ACSATEILHOCTH
(Temml) Kypca 4acoB YYAIIUXCS
Beenenue 23 OCHOBHBIE MPOCTPAHCTBEHHBIE Onpenensrs IWI0CKOCTh KaK
CTCPCOMCTPHIO ¢urypy, B KOTOPOii BBIIOJIHAETCS

¢urypsl. [lonsitusa crepeomeTpun:
TOYKa, NpsMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE IPaBUIIa
M300paKeHUsI Ha PUCYHKE MIOCKOCTH,
napajuieNIbHBIX MPSIMBIX (OTPE3KOB),
cepenuHbl otpe3ka. IlonsTus:
nepeceKaronrecs MIOCKOCTH,
IepeCEKarIIMeECs IpsiMas U
MJI0CKOCTb; MOJTYIPOCTPAHCTBO.
MHororpaHHuKy, 1300paxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIEeCTBYIOIHUX OOBEKTOB.
AKCHOMBI CTEPEOMETPUN U NIEPBBIE
ciencTBus U3 HUX. CriocoObl 3aaHus
IIPSAMBIX U INIOCKOCTEN B
npocTpancTBe. O003HAUCHHS
MPSAMBIX U IUIOCKOCTEN. CeueHns.
N300pakeHne ceueHni mupamMubl,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOIAT
yepes ux pedpa. M3obpakenue
NepeceyeHHs! MOTyYSHHbIX
mIockocrter. PackpammBanue

IJTAaHUMETpHsl. JlemaTs npocrenime
JIOTUYECKUE BBIBOJBI U3
aKCHOMAaTUKH IIOCKOCTH.
[IpuBOANTH MPUMEPHI PEATBHBIX
00BEKTOB, HJI€aTU3ALNEN KOTOPBIX
SBJISIFOTCSI aKCHOMBI T€OMETPHH.
N3yyaTh, TPUMEHATH IPUHLIHATIIBI
ITOCTPOCHUS CEYEHNM.
Hcrnons30Bath U1l MIOCTPOCHHUS
CEYEHUN METOJ CIEA0B, METOJ
BHYTPEHHETO TPOECKTUPOBAHMS,
METOJI IEPEHOCA CEKYLIEH
mIockoctu. Pemars
CTEPEOMETPUYECKHUE 3a1a4U: Ha
OINpPEJEIICHUE BUAA CEUEHUS

Y Hax0KJICHUE €TO0 IJIOIIA/IHN.
AKTyanu3upoBaTh (PaKThl U METObI
TJIAaHUMETPHH, PEJIeBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
Hcrnonb30BaTh NpH PELLICHUH 3aa4
CJIEYIOIINE TIIAHUMETPUIECKUE




MOCTPOEHHBIX CEYEHUI pa3HbIMH
usetamu. Meroz cnenos s
nocTpoeHus ceueHui. CBoicTBa
IIEPECEUEHNUN NPAMBIX U IITIOCKOCTEM.
ITocTpoeHue ceueHnit B mupamu/ie,
KyOe o TpeM TOYKaM Ha pedpax.
Co3zniaHre BBIHOCHBIX YEepTEXEN U
3aIKCh IIAr0B IIOCTPOECHHUS.
[ToBTOpeHue manumerpun. Teopema
O MPOITOPIIMOHAIBHBIX OTPE3KAX.
[TogoGue TpeyroabsHUKOB.

Teopema Menenas. Pacuetsl

B CEYEHUSIX Ha BBIHOCHBIX YEPTEkKAX.
Hctopus pa3BuTHA INIAHUMETPUU U
CTEPEOMETPUHN

daxTer 1 MeTobl: Teopembr Darneca
Y O MMPONOPLUHUOHATIBHBIX OTPE3KaX.
AJNTOpPUTM JENEHNs OTPE3Ka Ha n
paBHBIX yacten. Teopema Menenas.
PaBHOOEIpEHHBIN TPEYTOHHHUK.
PaBHOCTOpOHHMI TPEYTOJILHUK.
[IpsAMOyTONBHBIN TPEYTOJILHUK.
CBOWCTBO CpeAHEN JIMHUU
TpeyroibHuKa. CBOMCTBO
OHMCCEKTPUCHI yIiia TPEYTrOJIbHUKA.
CBOWCTBO M€IMaH TPEYTOJIbHUKA.
[Tpu3Haku mog00us TPEYrOJLHUKOB.
[TonmyuaTs npencTaBieHus

00 OCHOBHBIX ATaIax Pa3BUTHSA
TE€OMETPUU KaK COCTABHOM 4acTh
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA

Bzaumuoe
PACIIOJIOAKECHUE MPSIMBIX
B IPOCTPAHCTBE

B3auMHoe pacnonoxenue
MPSAMBIX B IIPOCTPAHCTRBE.
CxkpemuBaronmecs
npsmelie. [IpusHaku
CKPEIIMBAIOIINXCS MTPSMBIX.
[TapajutenbHBIE IPSMBIE B
npocTtpaHcTse. Teopema
O CYLIECTBOBAHUH U €IMHCTBEHHOCTH
MPSMOU MapAIIIETbHON JAaHHOU
MPSMOU, MTPOXOIALIECH YepPE3 TOUKY
MIPOCTPAHCTBA U HE JIEHKAIIECH
Ha JAHHOU IMPSMOW.

Knaccuduupoars

B3aMMHOE

PacCIOIOKEHUE

PSIMBIX
B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU U IPUBOJIS IPUMEPHI U3
peanbHOM KU3HU. JlOKa3bIBaTh
TeopeEMY
O CYLIECTBOBAaHUU U
€MHCTBEHHOCTH NapajlieIbHOM
MPAMOU, TPOXOISIIEN YEPE3 TOUKY
MIPOCTPAHCTBA




JlemMma 0 mepeceueHnn napaIeNnbHbIX
IPSIMBIX ITIOCKOCTBIO.
[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o Tpex napasuieIbHbIX
IPSIMBIX.

Teopema 0 CKpemuMBarOIUXCA
npsmsIx. [TapannensHoe
IIPOCKTHUPOBAHHUE.

OCHOBHBIE CBOICTBA MapaJJIEIIBHOTO
npoekTupoBanus. M3o0paxxenue
pas3HbIX (pUryp B napasuienbHOMI
IIPOEKIIHH.

LlenTpanbHas IPOEKIUS.

VYT0J1I ¢ COHaNpaBIEHHBIMU
CTOPOHAMHU. YTOJ MEXIY NPSIMBIMHU.
3aaun Ha JOKA3aTeJILCTBO U
UCCIIEIOBAaHKE, CBA3AHHBIE C
PacroJIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

Y HE JIeXalen Ha JpYrou npsMou;
JEMMY O NIEPECCUEHHH INIOCKOCTH
JBYMS TapaJUIEIbHBIMH MPSMBIMU;
TEOpEMY O TpeX MapauIeIbHbIX
MPSMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEILMBAIOLINXCA MPAMBIX,
TEOPEMY O CKPEIIUBAIOIINXCS
IPSMBIX.

Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHAIPABICHHBIMU
ctopoHaMu. OOBSACHATH, UTO
Ha3bIBAETCS MAPAJUICTBHBIM U
LHEHTPAIbHBIM TPOCKTUPOBAHUEM U
KAK BBITNOJIHAETCS MPOCKTUPOBAHKE
¢duryp Ha ockocTh. Jloka3pIBaTh
CBOICTBA MapajuieIbHOTO
MPOEKTUPOBAHUSI.

N300paxars B napajieibHON
IIPOEKIUU PAa3HbIE T€OMETPUUECKUE
burypsi.

Pemate crepeomerpruueckue
3a/1ayy Ha JI0Ka3aTeIbCTBO U
WCCJIEIOBAHNE, CBSI3aHHBIE C
PacoJIOKEHUEM NPSIMBIX B
npoctpancTie. [IpoBoanTe
JTIOKa3aTelIbHbIE PACCYKACHUS TIPU
pELICHUH




r€OMETPUYECKUX 3a]a4, CBSI3aHHBIX
CO B3aMMHBIM PaCIOJIOKEHUEM
NPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIM3UPOBATH

Y OLICHUBATh YTBEPKIAECHUS C
LEJIbIO BBISBIICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHun. MoaenupoBarb
peanbHbIe CUTYyalluH, CBA3AHHBIE CO
B3aUMHBIM PaCIIOJI0KEHUEM
IPSAMBIX B IPOCTPAHCTBE, HA A3BIKE
reomeTpun. MccnenoBars
ITIOCTPOECHHBIE MOJIEIHN C
UCIIOJIb30BAHUEM T€OMETPUUYECKUX
IIOHATHN U TEOPEM, aIlrapara
anreopsl, HU(GPOBBIX PECYPCOB.
[lomy4ats npencraBieHue

O LIEHTPAJIbHOM MPOEKTUPOBAHUU U
00 uctopuu padboT 1Mo TEOPUH
NIEPCIEKTHBBI

[TapamienbHOCTH
MNPSIMBIX U
MJIOCKOCTEN

B IIPOCTPAHCTBE

[loHATHS: MapaIIeNnbHOCTh NPAMOU

Y IJIOCKOCTHU B IIPOCTPAHCTBE.
[Ipu3Hak napauieIbHOCTH IPSIMOU U
riockoctu. CBoiicTBa
MapaJuIeIbHOCTH IPSIMOM U
I10cKOCTH. ['eomerprueckue 3anaun
Ha BBIYMCIICHUE U JOKA3aTEIbCTBO,
CBSA3aHHBIE C MTAPATUIEITBHOCTHIO

KiaccudgunmpoBaTh B3auMHOE
PAaCIOJIOKEHUE PSIMOM U TNIOCKOCTHU
B MPOCTPAHCTBE, IPUBOIA
COOTBETCTBYIOIIUE MPUMEPHI U3
peasibHOM ku3HU. DOpMyIUpPOBAThH
ONpEAEICHUE MapalIeIbHbIX
NPSIMOU Y TITIOCKOCTH. JloOKa3bIBaTh
MPU3HAK O MMapauIeIbHOCTU IPAMOM




IIPSAMBIX U IJIOCKOCTEN B
npoctpancTse. [locTpoeHue ceuenus,
MPOXOSAIIET0 YEPE3 TaHHYIO NPSAMYIO
Ha YepTEKEe U MapajlIeNbHOIO APYroi
npsMon. Pacuer oTHOIIEHHMI.
[TapannenbHas MpoeKLUs,
IIPUMEHEHHE IS TIOCTPOCHHUS
CeueHM KyOa 1 nmapajuiesenune/a.
CaolicTBa napasuienenunen1a u
npu3Mel. [lapayiensHble MIIOCKOCTH.
[Tpu3Haky napajuIeIbHOCTH JBYX
rockocten. Teopema o
NapajuIeIbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOJIALIEH Yepe3 TOUKY,
HE MPUHAJICKAIIYIO TaHHOU
IUIOCKOCTH U CJEJICTBUSA U3 HEe.
CBolicTBa napajuieNIbHBIX TNIOCKOCTEH:
0 MapaJyIeIbHOCTH MPSMBIX
nepeceyeHus Mpy NepeceyeHnt ByX
NapaJUIeJIbHBIX IUIOCKOCTEN TPETHEM;
00 OTpe3Kax napajiesbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
NapaJuIeIbHBIMU IJIOCKOCTSIMH; O
IIEPECCYEHUH NTPSAMOU C IBYMsI
NapajuIeIbHBIMU IJIOCKOCTSMU

1 IJIOCKOCTH; CBOMCTBA
MapajuieIbHOCTH MIPSIMOU U
IJIOCKOCTH. PemaTe
CTEPEOMETPUUECKHUE 3aaUn
BBIYMCJIEHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAUIEITBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
npocrtpaHcTse. Pemare
[IPAKTUYECKHUE 3a4a4U

HAa MTIOCTPOEHUE CEUCHUM Ha
YepTekax TeTpadipa u
napayuienenunena. Pemarp
CTEPEOMETPUYECKUE 3a]1a4H,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUN
IJIOCKOCTHIO. [[pOBOINUTE TOTHYECKHU
KOPPEKTHBIE I0Ka3aTEIbHbIE
pacCyXJIeHus MPU PEIICHUN
r€OMETPUYECKUX 3a/1a4 CBA3aHHBIX C
MAPAJIIETBHOCTHIO TIJIOCKOCTEHN.
CpaBHUBATH U aHATU3UPOBATH
pEaJIbHBIE CUTYAINH, CBA3aHHBIC C
MapaJuIeIbBHOCTBIO MPSMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
MO/ICJIUPOBATh PEATIbHBIC CUTYAllUH,
CBSI3aHHBIE C MAPAIUIETIBHOCTHIO
MPSIMOU M TTOCKOCTH B
IIPOCTPAHCTBE, HA SI3bIKE T€OMETPHUU




[lepneHIUKyISIPHOCTD
MPSIMBIX U INIOCKOCTEM B
IIPOCTPAHCTBE
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[ToBTOpenue: Teopema [Iudaropa Ha
IJIOCKOCTH, TPUTOHOMETPHUSI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napasuienenunena. Beluncnenue njimH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuIeIenunese.
IlepneHAUKYISIPHOCTD OPSIMOU U
miockoctu. [IpusHak
MEPIIEHAUKYJISIPHOCTH IPSIMOU U
mIockocTu. Teopema o
CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPAMOM, IPOXOJAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U MEPIICHAUKYIISIPHON
K ruiockoctu. [1nockoctu

Y NEPHEHANKYISIPHBIE UM IIpsIMasi B
MHoOrorpannukax. [lepnenaukynsp u
HakJIoHHad. [locTpoenue
MEPIICHAUKYJISIpA U3 TOYKHU Ha
npsmyro. Teopema o Tpex
NepHeHIuKysapax (mpsmas u
oOpaTHasi). YToi Mex1y
CKPEIIHMBAIOIIUMUCS MPSIMBIMU.
ITorck nepneHIuKYISIPHBIX TPSIMBIX C
MMOMOIIBIO EPIEHIUKYJIIIPHBIX
mockocteir OpToroHaabHOE
npoektuposanue. Iloctpoenue

AKTyanu3upoBaTh (PaKThl U
METO/1bl TUTAHUMETPHH,
pEJIEBAHTHBIE TEME, IPOBOUTH
aHasioruu. ®opmMyIMpoBaTh
ONpEIEIECHUS: IEPIICHIUKYIIAPHBIX
IPSIMBIX B IIPOCTPAHCTBE;
ONPENIECIICHUE ITPSMOMU,
NEPHEHANKYIIIPHOHN K MIIOCKOCTH.
Jloxa3pIBaTh: neMMy

O MEePHEHIUKYISIPHOCTH ABYX
NapaJyIeIbHBIX MIPSAMBIX K TPEThEN
MPSMOI1; TEOPEMBI O CBSA3U MEXKIY
NapAJLIETBHOCTBIO IPSIMBIX U UX

MEPIECHAUKYIISIPHOCTBIO K
IUIOCKOCTH. Jloka3bpIBaTh:
TEOpEMY, BBIPAKAIOIIYIO

IIPU3HAK MEPIECHIUKYIISIPHOCTH
MPSIMOU M TIIIOCKOCTH;, TEOPEMY

O CYLIECTBOBAaHUU U
€IUHCTBEHHOCTH NPSIMOM,
MPOXOASIEN Yepe3 JaHHYIO TOUKY
Y NIEPIICHAUKYJIIPHON K TaHHOMU
iockoctu. M300pakaTh B3aUMHO
MEPIEHAUKYIISIPHBIE TPSIMYIO U
IJIOCKOCTh. DOpMyIMpoOBaTh
CBOMCTBO MEPIEHAUKYISIPA 1O
OTHOLLIEHUIO K TUIOCKOCTH.




CeUeHUi Ky0a, IpU3Mbl, IPABUIBHON
MAPaMUBI C IIOMOILBIO
OPTOTOHAJILHOU MPOEKIIUH.
CruMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.
[InmockocTn cummeTpui B
MHOrorpaHaukax. [Ipusnak
NEPIECHIUKYIISIPHOCTH

IIPSAMOM U TNIOCKOCTH KaK CIJICJCTBUE
cummeTpun. [IpaBunpHbIe
MHOTOTpaHHUKHU Pacder paccTossHui
OT TOYKH J0 MIOCKOCTH. CocoObI
OILyCTHUTb IIEPIEHANKYJIISAPBIL:
CUMMETPUS, CABUT TOYKH 10
napauienbHou npsamoin. CaBur no
HEMApAJJIEIBbHOM IPSAMOM, U3MEHEHUE
PacCTOSHUI

ITonydars npencraBiaeHue o
3HAYEHUU MIEPIICHIUKYIISIpA JIIs
JIpyrux obnacteit Hayku ((pusnka,
DHEPIeTHKA, JIA3EPHBIE
TEXHOJIOTHH), B PEATTbHOM KU3HU
(TeXHUKa, OKPY>KAFOILIAs
oOctaHoBKa). Jloka3biBaTh
YTBEPKICHHS, CBA3AHHBIEC C
MPOEKIIMEN TPSIMOM HA IIOCKOCTb,
HETIEPIICHAUKYIISIPHYIO K 3TOU
npssMor. Jloka3pIBaTh TEOPEMY O
TpEX MEPIEHANKYISAPaX U TEOPEMY
00paTHYIO TEOpEME O TpeX
nepneHauKysipax. [lomyqars
npeacTaBieHre 00 OPTOrOHAILHOM
MPOEKTUPOBAHUH. [{0Ka3bIBATH
TEOPEMY O MPOEKIMHU TOYKH Ha
npsmyro. Pemate
CTEPEOMETPUYECKHUE 3a]1a4H,
CBSI3aHHBIE C
MIEPIICHIUKYIJSIPHOCTBIO MPSAMOUN U
IJIOCKOCTH. Pemares nmpukiiagseie
3a/1a4M, CBSI3AHHBIE C HAXOKICHUEM
F€OMETPUUYECKUX BEJIUUUH.

Pewrars crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C IPUMEHEHUEM
TEOPEMBI O TPEX NEPIICHINKYJIIAPAX,




HAaXO0KJICHUEM PaCCTOSHUM,
ITOCTPOEHUEM ITPOEKIIUN.
CpaBHUBATh U AHAIM3UPOBATH
YTBEPKJICHHUS C LIEIIBIO BBISABICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHUN.
AHaM3UpOBATh U MOAECIUPOBATH
Ha S3bIKE T€OMETPUU peaibHbIC
CUTYallNH, CBSI3aHHBIE

C MEPIEHINUKYIIAPHOCTBIO IIPIMOM
U IUIOCKOCTH; UCCIIEI0BATh
ITOCTPOEHHBIE MOJIETN, B TOM YHUCJIE
Y C UCIIOJIb30BAHUEM anmapara
areopsl

VYTbl U pacCTOSTHUA
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IToBTOpEHHUE: yroa Mexxay NpssMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KocuHycoB. lloBropenue:
YTOJI MEXKy CKpEIUBAIOIIUMUCS
MPSMBIMU B TPOCTPAHCTBE.

FCOMCTpI/ILIeCKI/Ie MCTOJbI BBIYHMCIICHU S|

yria MEeXAy NpsSMbIMH B
MHOI'OIpaHHUKax. J[ByrpaHHbIil yroJ.
CBOICTBO JIMHEIHBIX YIJIOB
JIBYTPAHHOTO yTJa.

IlepnieH IUKYIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO

AKTyanu3upoBath (PaKThl U
METO/Ibl INTAHUMETPHH,
pEJEBAHTHBIE TEME, IPOBOINUTH
ananoruu. ®opMynupoBaTh
ONpENEJICHUE IBYTPAHHOIO YIJIA.
Jloka3bIBaTh CBOWCTBO PABEHCTBA
BCEX JIMHEHUHBIX YIJIOB
JIBYTPaHHOTO yTJIa.
Knaccudummposats AByrpaHHbIe
YIJIbI B 3aBUCUMOCTH OT UX
rpajycHoi Mepbl. DopmMysMpoBaTh
OIIpECIICHNE B3aMHO
MEPIEHAUKYIISIPHBIX TUIOCKOCTEH.




MEPIEHINKYISIPHBIX TUIOCKOCTEM.
[Ipu3Hak NepreHIuKyISIPHOCTH
IUIOCKOCTEM; TEOpEMA O MPSAMOMN
MIEPECEUEHUS IBYX ITIOCKOCTEN
NEPIEHANKYIISIPHBIX TPEThEN
IUTOCKOCTHU. [IpAMOyronbHbIN
napasuieNienune T, Kyo; n3MepeHus,
CBOWCTBA IPSIMOYTOJIBHOTO
napaienenunena. Teopema o
JIMaroHaJIM MpsIMOYTOJILHOTO
napajuIeNIeIUIEe a U CIEICTBUE U3 HEe.
CrepeoMeTprUdeCcKre U NPUKIAIHbIC
3a7]a4y, CBA3aHHBIE CO B3aMMHBIM

PaCIIOJIOKCHUECM IIPAMBIX U IIJIOCKOCTH.

[ToBTOpEHME: CKpPEIMBAIOIIAECS
MIPSIMBIE, MMAPAUIEIIbHBIE TUIOCKOCTH B
CTaHJIapTHBIX MHOTOrpaHHuKax. [Tapa
MapajyieIbHbIX IJIOCKOCTEN HA
CKPEILMBAOIINXCS IPSMBIX,
PaCCTOSIHUE MEXKITY
CKPEILIMBAIOIIMMUCS MTPSMBIMU B
MPOCTHIX cUTyalusax. Omyckanue
MEPIEHANKYIISIPOB, BEIYUCIICHUE
PACCTOSHUM OT TOYKH JI0 TOYKH;
IIPSAMOM; TUIOCKOCTH.

Brruncnenue paccTosHUN MEXTy
CKPEUIUBAIOIIUMUCS TTPSIMBIMU

C IOMOILBIO MEPIICHIUKYJIIPHON

Jloka3pIBaTh TEOPEMY O ITPU3HAKE
NEPIEHANKYIISIPHOCTH JIBYX
I10cKocTer. POpMyIHpOBaThH
CJIEJICTBUE (M3 MPU3HAKA) O
NEPIEHANKYIISIPHOCTH IFIOCKOCTH,
KOTOpast NEPIEHANKYJIISIPHA MPSIMOH,
10 KOTOPOH MEPECEKArOTCs ABE
IJIOCKOCTH, 3TH ITIOCKOCTSIM.
JloKa3bIBaTh YTBEPXKACHUS O €T0
CBOWCTBAX; TEOPEMY U CIIEICTBHE
U3 HEE O JUArOHAJSIX
IPSIMOYTOJIBHOTO
napauienenumnena. Pemars
CTEPEOMETPUYECKHE 3a/1auH,
CBSI3aHHBIE C MIEPIICHANKYIISIPHOCTD
IIPSIMBIX U IJTOCKOCTEM, HCTIONb3YS
TUIAHUMETPUYECKHUE (PaKThl U
MeTobl. [IpoBOAUTE JOrHYECKU
KOPPEKTHBIE JI0Ka3aTeNIbHbIE
paccyXIeHMs ITPHU PELLIEHUH
reOMETPUYECKHX 3a]1a4, CBSI3aHHBIX
C NIEPIEHAUKYJISIPHOCTHIO
IJIOCKOCTEN. AHAIU3UPOBATh U
MOJIENIUPOBATH HA SI3bIKE TEOMETPUN
pEaTIbHBIE CUTYAllNH, CBA3aHHBIE

C NMEPIEHIUKYISIPHOCTHIO MPSIMBIX U
mwiockocten. MccnenoBarh
MOCTPOEHHBIE MOJIEIIH, B TOM YHCJIE
U C UCTOJIb30BAHMEM arapara




IUIOCKOCTH. TpeXrpaHHbIi yrodi,

HCPABCHCTBA AJII TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, Teopemsl
KOCHHYCOB U CHHYCOB JJISI
TPEXTPAHHOTO YIJia. DJIEMEHThI
cepruecKoil TeOMETPHUH:
re0/Ie3NYeCKUe JJMHUU Ha 3emiie

anreOpbl. Pemars npukiaaHele
3aJ1a4M, CBA3AHHBIE C HAXOKICHUEM
reOMETPUYECKHUX BEIMYNH

MHoOrorpaHHuKu

CucremaTrsanus 3HAHUMN:
MHOrorpaHHHK U €ro JJIEMEHTHI.
IIupamua. Buasl nmupamu.
[IpaBwibHas nupamuaa. [Ipusma.
[Ipsimast © HAKJIOHHAs IPU3MBI.
[IpaBunpHas npusma. [Ipsamoii
napajulesIenunes], IpsiMOyTrOJIbHbIN
napajuenenunen, kyo. Boimykibie

MHOrorpanHuku. Teopema Diinepa.

[IpaBWIbHBIE U MTOITYTIPABUIIbHBIE
MHOI'OTPAaHHUKHU

Paborath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHusl,
KOMMEHTapuu. AHAJIM3UPOBATh
peuieHue 3aaaun. Pucosath
BBITYKJIbIC MHOTOTPAHHUKH C
3aIaHHBIMU CBOMCTBaMU;
BOCCTAHABJIMBAThL OOIINI BT
BBIITYKJIOTO MHOTOI'PAHHUKA T10
JIBYM €r0 MpOoeKIusM. Jloka3pIBaTh
CBOKCTBA BBIITYKJIOTO
MHOTOTpaHHUKa. PucoBath
BBIITYKJIbIE MHOTOTPAHHUKH

C pa3HOM dUIIEPOBOU
XapaKTepUCTUKOM; NCCIIEI0BATh
BO3MOKHOCTH TIOJTYYEHUSI
pe3yJbTara npyu BapbUPOBAHUU
JlaHHBIX. /{oKa3pIBaTh CBOMCTBA
MPaBUIILHBIX MHOTOTPAaHHUKOB.

IImannpoBaTh NOCTpOEHUE
MPaBWIbHBIX MHOTOIPAHHUKOB




Ha NOBEPXHOCTAX IPYTUX
IIPaBUJIbHBIX MHOIOTPAHHUKOB

Bekropsl B 12 [ToHATHE BEKTOPA HA INIOCKOCTH U B | AKTYaJIM3UpPOBATh (PAKTHI M METO/IbI
TPOCTpaHCTBe npocTtpancTBe. Cymma U pa3HOCTh IJITAHUMETPHH, PEIIEBAHTHBIE TEME,
BEKTOPOB, IPABUIIO IIPOBOAUTH AHAJIOTHM.
napasuiesIenunea, yMHOKEHNE OnepupoBaTh NOHATUSMU:
BEKTOpPA HA YHCIIO, PA3TI0KEHUE BEKTOP Ha MJIOCKOCTH U B
BEKTOpa 10 0a3uCy TpexX BEKTOPOB, HE | MPOCTPAHCTBE;
JeXKAIMX B OHOU IUIOCKOCTH. KOMILIAHAPHBIE BEKTOPBHI.
CkansipHOE IPOU3BEICHHUE, [IpuBoANTH IPUMEPHI (PUINYECKUX
BBIYMCIICHUE YIJIa MCXKY BEKTOPAMU | BEKTOPHBIX BennunH. OcBauBaTh
B IIPOCTPAHCTBE. HpOCTefIIHHC 3a7a49M | mpaBUJia BHITIOJHEHUS e CTBUN
C BCKTOpaMH CJIOKEHUS Y BBIYUTAHUS BEKTOPOB,
YMHOEHHSI BEKTOPA HA YUCJIO.
Jloka3bIBaTh NpU3HAK
KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIiBaTh TEOPEMY O
Pa3JI0KEHUU JII0O0r0 BEKTOpa 110
TPEM JaHHBIM HEKOMILIAHAPHBIM
BEKTOpaM
Tlosropenue, 5 OGo6uiaromiee NOBTOPEHKE MOHATHH U | Peruars CTEPEOMETPUYECKHE
obobmerne 1 . METO0B Kypca reoMerpuu 10 kiacca, | 3a1a4u Ha JI0Ka3aTeIbCTBO
CHCTCMATHAIIA SHAHMHI cucreMaru3anus 3Hanul. Mcropus MaTEeMaTUYECKUX OTHOUIEHU,
Pa3BUTHS CTEPEOMETPUH KaK HAYKU U | HAXOKJICHUE r€OMETPUYECKHUX

€€ POoJib B PA3BUTUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX

BEJIMYMH (IJIMH, YIJIOB, IUIOMIAIEH,
o0veMoB).  Mcmonb3oBaTh  TipH
pelIeHun CTEPEOMETPHUUECKHIX




TEXHOJIOTUU

3a7a4 [JIaHUMETPUIECKUe (PaKThl U
metoabl. [IpoBomuTh JOTHYECKH

KOPPEKTHBIE JIOKa3aTebHbIE
paccyxJIeHus Opu  pelIeHUU
CTEPEOMETPUUECKUX u

IUIAHUMETPUYECKHUX 3a4ad.
CpaBHHBaTh M aHAJIM3UPOBATH
peanbHbIE CUTYAIUU U BBISIBIISTh
BO3MOYKHOCTb €€ MOAEIIMPOBAHUS
Ha S3BIKE T€OMETPHH.
MonenupoBaTs peanbHyIO
CUTYalMIO Ha SI3bIKE T€OMETPHUH U
UCCJIEN0BATH IIOCTPOCHHBIE
MOJIEJIH, B TOM YHCIIE U C
MCIIOJIb30BAaHUEM alapara
anreopsl. Mcronb3oBaTh
KOMITBIOTEPHBIE TPOTPAMMBI IIPH
peuenuu 3a1a4. [lomydats
MIPEICTABICHUE O TEOMETPHUH KaK O
pa3BUBAIOLIEHCS HAYKE,
HCCIIENYIOLIEN OKPYXKAIOIIUN MUD,
CBSI3aHHOU C PEaJbHbIMU
00BEKTaMH, MIOMOTAIOIIEH PETUTh
peanbHbIE KU3HEHHbBIE CUTYALIMH O
POJIM CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh M aHAJIM3UPOBATH




YTBEPKACHHUS C LIEIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX

U HEKOPPEKTHBIX PACCYHKIACHHIA.
HccenenoBars NOCTpOCHHBIE
monenu. Mcnonb3oBath udpoBbie

pecypchl

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

11 KVIACC

Hasganwue paznena
(TembI) Kypca

KomnuectBoO
9acoB

OCHOBHOE cOZIEpKaAHUE

OCHOBHBIE BUJIBI JI€ATEIBHOCTH
yYaImxcs

AHauTH4eCcKas
reoMeTpus

15

IToBTOpEHME: KOOPAUHATHI BEKTOPA HA
IIJIOCKOCTHU U B IIPOCTPAHCTBE,
CKAJIIPHOE IPOU3BEICHUE BEKTOPOB,
BBIYMCJIEHUE YIJla MEXKAY BEKTOPaMH
B IIPOCTPAHCTBE. Y paBHEHUE NPSAMOM,
MIPOXOAILIEH YEPE3 IBE TOUKH.
YpaBHEHHE TIIIOCKOCTH, HOPMAJb,
YPaBHEHMUE IIJIOCKOCTH B OTPE3KaX.
BekTopHoe nmpousBeieHUE.
JInHenHbIe HEPABEHCTBA, INHEHHOE
porpaMMUpOBaHuE. AHATUTUYECKUE
METO/IbI pacuera yria Mexay
MPSMBIMU U TIJIOCKOCTSIMU B
MHOrorpanaukax. @opmyna
PACCTOSIHUS OT TOYKH JI0 TIIIOCKOCTH

AKTyanu3upoBaTth (PaKThl U
METO/IbI TNTAHUMETPHH,
pENIEBaHTHBIE TEME, TPOBOJIUTH
a"Hajgoruu. CBOOUTH ACHCTBHA C
BEKTOPaMH K AaHAJIOTUYHBIM
JICUCTBUSAM C UX KOOpJIMHATAMMU.
BcriomauTh onpenenenue
CKQJISIPHOTO YMHOKEHHUS U €r0
CBOMCTBA. BEIYUCIATE ¢ HOMOIIBIO
CKQJISIPHOT'O YMHOKEHHUSI JJIMHBI
BEKTOPOB, YIJIbl MEXKY HUMH,
YCTaHaBJIUBATh
MEePIEHIUKYIJISIPHOCTh BEKTOPOB.
BpiBOOUTH ypaBHEHUE IUNIOCKOCTU U
bopMyITy paccTOSHUSI OT TOYKH JI0




B KOOpJMHATAaX. Haxoxnenue
paccTosTHUM OT TOYKH JI0 TIIOCKOCTHU B
KyO€ 1 TpaBUJILHOM MUpaMuie

Pemats
KOOPAMHATHBIN

IITOCKOCTH.
coucTasna

3a7a4d,

nu

BEKTOpPHBIA MeTOnbl. [IpoBOAUTH

JJOT'MYCCKH
JA0Ka3aTCJIbHBIC PACCYIKIACHHA
IIpU pCHICHUU I'COMCTPUICCKUX
3a/1a4 Ha IIPUMCHCHHNC BCKTOPHO-
KOOpAWMHATHOI'O MCTOA.

KOPPEKTHbBIE

[ToBTOpEHUE,
00001IeHHNE U
cuCcTeMaTH3allus 3HaHU!
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CeueHuss MHOTOTPaHHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU, METO/T
CJIEIOB, CTAaHAAPTHBIE TUIOCKOCTH,
NepeceveHUsI MPSAMBIX U TIOCKOCTEH.
[TapammenpHbIC TPSIMBIC W TUIOCKOCTH:
napauieIbHbIC CEUCHUS, PacueT
OTHOIIEHUH, YTIIbI MEXITY
CKPEITUBAIOIIUMHUCS TPSMBIMHU.
[lepnieHIUKyIsIpHBIE TPSIMbIE

Y TUTOCKOCTHU: CTaHJAPTHBIC TTAphI
MEPICHANKYIISIPHBIX TIOCKOCTEH 1
MPSMBIX, CHMMETPUH
MHOTOTPaHHHKOB, TEOpPEMa O TPEX
MIEPICHANKYJISIPAX, BEIYUCICHUS JJTHH
B MHOrorpansukax. [losropenue:
TUTOIIA T MHOTOYTOJIbHUKOB,
(bopMyITBI 17151 TUTOIIAICH,
cooOpaxkeHus moaooust. [lmomaau
CEUEHU MHOTOTPAHHUKOB: TIJIOIAIN

Ctpouts CCUYCHHUSI.
CTEPEOMETPUIECKUE

Pemars
3aJla4yd = Ha

J0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX

OTHOIIICHHUM, HAXO0XKICHNUE
r€OMETPUYECKUX BETUYNH

(nyuH, YIIIOB, TJIOMIAJEH,
0o0beMoB). Mcnosib30BaTh pu
PELIEHUU CTEPEOMETPUUYECKUX
3a7a4 TJIAHUMETPUUECKUE
dakTtbl 1 MeTonbI. [IpoBOIUTE
JIOTUYECKU KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYKICHUS
MIPU PEUICHUN
CTEPEOMETPUUYECKHUX 3a/1a4.
CpaBHUBATH U aHATTM3UPOBATH
peabHbIE CUTYaIlUU U BBISBIISATH
BO3MOKHOCTh €€ MOJICTTUPOBAHUS
Ha SI3bIKE T€OMETPHH.
MoaenupoBaTh peaabHyIO
CUTYAIIMIO Ha SI3bIKE TE€OMETPHUH U




MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaskeHUs TIOA0OHS

UCCIIEIOBATH MIOCTPOSHHBIC MOJICIIH,
B TOM YHCJIC ¥ C UCTIOJIh30BAHUEM
anmapara anreopsl. Mcnons3oBaTh
KOMIIBIOTEPHBIC TIPOTPAMMEI IIPH
pCIICHUH 33124

O06bemM MHOTOTpaHHUKA

17

O6bem Tenna. O6beM NPSIMOYTOIBLHOTO
napauienenuneaa. 3ajaadu

00 yaBoeHuu Ky0a, o

KBaJIpaType Ky0a; 0 TPUCEKIIUU
yria. CtepeoMeTpuuecKue

3aJ1a4M, CBSI3aHHBIE C 00HEMOM
MPSIMOYTOJILHOTO MapaJijiesIeIUIe 1a.
[TpuknagabIe 33291, CBI3aHHBIC C
BBIYUCIIEHHEM 00BheMa
MPSIMOYTOJILHOTO TIapajuiesienumneaa.
O0beM npsAMOn TPU3MBI.
CrepeoMeTprUUeCcKHE 3a/1a4H,
CBSI3aHHBIE C BHIYUCICHUEM 00bEMOB
psAMOM 1pu3Msl. [Ipuknaasbie
3aJ1a4M, CBSI3aHHBIE C 00HEMOM

psAMON pU3Mbl. Beranciienue
00BEMOB TEJI C TOMOILIBIO
ornpezaeneHHoro uarerpaia. Oobem
HAKJIOHHOUW TPU3MBI, TUPAMUJIBI.
dopmyna oObemMa nupaMubl.
OTtHomIeHNE 00BEMOB TTUPAMHU]T, C
OOIIM yTJIOM.

CBoOonHO ONEepUpPOBATh
MOHATHSIMH: OOBEM TeNa, 00BEM
PSIMOYTOJIBHOTO
napaiesienuIe/a.
dopMyIHpOBaThH OCHOBHEIE

CBOMCTBa 00BEMOB.

Jloka3pIBaTh TEOpEMY 00 0OBEME
MPSMOYTOJIBHOTO
napajuJiesiienuneaa, CaeJaCTBUS U3
Hee. Pa3zpe3aTs MHOrOrpaHHMKY,
MepEeKIIaIbIBaTh YaCTH.

Pemrars crepeomerpudeckue
3aJlayu, CBS3aHHBIC C
BBIUHCIICHHEM 00beMa
MPSMOYTOJIBHOTO
napasuiesienune1a, IpPU3MEbI.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKJICHHUSI C 1IEITBIO BBISIBICHUS
JIOTUYECKHA KOPPEKTHBIX

1 HEKOPPEKTHBIX PACCYKICHHM.
AHaIM3UPOBATHh U MOJICTUPOBATH
Ha SI3bIKE TE€OMETPHUH PEATbHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM




CrepeoMeTpHruecKue 3a1auH,
CBSI3aHHBIC ¢ 00beMaMH HAKJIOHHOH
npu3Mbl, mupamuabl. [Ipukiaaasie
3aga4u 1Mo TeMe «OOBEMBI TE,
CBSI3aHHBIC ¢ 00BEMOM HAKJIOHHOM
npu3Mbl, nupamuibl. [Ipumenenue
00beMOB. Beruucienue paccTossHus
JIO TIIIOCKOCTH

MPSIMOYTOJIBHOTO
napauiesienuneaa, MPU3Mebl,
nupamuel. MccienoBathb
MTOCTPOEHHBIE MOJIEIIH, B TOM
YHCJIC U C UCTIOJIH30BAaHUEM
anmapata anreOpsl. BeIBoguTh
OCHOBHYIO UHTETPAJIbHYIO
dbopmyy ISl BBIUUCIECHUS
00beMOB Ted. Jloka3biBaTh
TeopeMy 00 00beMe HaKJIOHHOM
MPU3MBI Ha TIPUMEpE
TPEYTOJIbHOW TTPU3MBbI

U IS IPOU3BOIHLHOM ITPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITUPOBATH
CJIEACTBUS U3 HEE: 00BEM
YCEUECHHOM NUupamMuibl. BBIBOAUTH
dbopmyity 1Sl BEIYUCICHUS
00BEMOB YCEUECHHON MUPAMHU/IbI

Tena BpaeHus

24

HunuHaprdeckasi HOBEPXHOCTD,
oOpasyroIue MUIHHIPUICCKON
noBepxHoctu. Humuuap. [psamon
KpyroBou muinusp. [nomanb
MOBEPXHOCTU UIMHAPA.
KoHnueckast HOBEpXHOCTB,
oOpa3zyrolre KOHMIeCKOU
noBepxHocTu. Konyc. Ceuenue
KOHYCa IUIOCKOCTBIO, MApauIeIbHON

CB00OOIHO OTIEPUPOBATH
MOHATUSMU: TUITUHAPUYECKAS
MOBEPXHOCT, IWIHHP. U3ydaTh
CIIOCOOBI MOTYYEHUS
AJIUHAPUYECKON TTOBEPXHOCTH,
nuinuHapa. M3o0paxaTs HUIMHIP U
€r0 CEYCHUS TUIOCKOCTHIO.
CB00OOTHO OMIEPUPOBATH
MOHATUSAMU: KOHUYECKAsI
MMOBEPXHOCTh, KOHYC, YCCUCHHBIN




IJIOCKOCTH OCHOBAHMS. Y CEYEHHBIN
KoHyc. M300pakeHne KOHyCOB

Y YCEYEHHBIX KOHYCOB. [ [nomans
OOKOBOM MOBEPXHOCTH M MOJHON
MOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1aun

HAa JIOKa3aTeJIbCTBO U BBIUKCIICHHE,
MOCTPOCHUEM CEUCHHI UINH]IPA,
konyca. [Ipukianusie 3agauu,
CBSI3aHHBIC C LIUJIUHIPOM.

Cdepa u map. [lepeceuenue chepsl 1
niapa c miockoctbio. Kacanue mapa u
cdepsl IIOCKOCThI0. By u
n300pakeHue mapa. Y paBHeHHE
cdepnl. [Inomans cheprl u ee yacTei.
Cummetpus cdepsl 1 mapa.
CrepeoMmeTpruecKre 3a1auu

Ha JIOKa3aTeJILCTBO 1 BBIUMCIICHHE,
CBSI3aHHBIE CO C(EepOii U MapoM,
MMOCTPOCHUEM MX CEYEHUM
TI0cKocThIO. [Ipukiaanbie 3amaun,
CBSI3aHHBIE CO C(epoi U MIAPOM.
IToBTOpEHME: OKPYKHOCTH HA
TJIOCKOCTH, BBIYHCIICHUS B
OKPY>KHOCTH, CTaHJAPTHBIE TOA00HSI.
PaznmuynHbie KOMOMHAIIMM TEI
BpaIICHUS 1 MHOTOTPAaHHHKOB.
3amaun o Teme « Tena u moBepXHOCTH
BpAIICHUS

KoHyc. M3yuath ciocoObl
ITOJTYYEHHS] KOHUYECKOU
MOBEPXHOCTH, KOHYyca. M300paxarth
KOHYC U €r0 CEYEHUSI MII0OCKOCTHIO,
MPOXOASIIEN Yepe3 OCh, U
IJIOCKOCTBIO, NIEPIIEHANKYJIISIPHON
K ocu. BeIBOAUTH (hopMyIIbl JIst
BBIYUCJICHUS OOKOBOM M MOJTHOM
MTOBEPXHOCTEHN TEJ BpAlICHUS.
Pemiats ctepeomeTprueckue
3a/1a4d, CBSI3aHHBIE C TEIIAMU
BpAILIEHUS], HAXOXKJIECHUEM
IUI0Iaa OOKOBOM M MOJIHOM
MMOBEPXHOCTH, TOCTPOCHUEM
ceyenui. Mcnonp30BaTe Ipu
pelIeHnuy 3a1a4
MJIaHUMETpUUecKre (PaKThl U
MeTobl. CpaBHUBATH U
aHaJM3UPOBATh YTBEPXKICHUS C
LEJIbIO BBISIBIICHHS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJieHui. AHAIM3UPOBATH U
MOJEIUPOBATh Ha S3BIKE
r€OMETPUU pealibHbIE CUTYAIINH,
CBSI3aHHbBIE C KOHYCOM U
uuiuHapom. MccnenoBath
MOCTPOCHHBIE MOJICIIN, B TOM YHUCJIE
Y C UCIIOJB30BaHUEM armapara
anreopbl AKTyalnu3upoBaTh HaKThl




¥ METOJIbI TUTAHUMETPHUH,
pEeJIeBaHTHBIE TEME, POBOIUTH
aHanoruu. CBOOOIHO ONepupoOBaTh
NoHATUAMHU: chepa u map, UeHTP,
paauyc, nuameTp chepsl u mapa.
Hccnenosars B3auMHOE
pacnoiioxkeHue cepbl U
iockocT. GopMyIUpPOBAThH
OTIpe/IeNICHUE KacaTeIbHOM
IUIOCKOCTH K cepe. Jloka3bIBaTh
TEOPEMBI O CBOMCTBE

U TIpU3HAKE KacaTeIbHOU
TI0CKOCTH. BeiBoAMTE hopmymy
JUTSL BBIYMCIICHUS TUTOIIA U Cephl
yepes paauyc chepsl. Pemarh
CTepEOMETPUIECKHE 3a/1a4H,
CBSI3aHHBIE CO CEepoit U mapoM,
HAXO0XICHUEM TUTOIIaIu chephl U
€€ 4acTeul, NOCTPOECHUEM CEUECHH I
cdepsl U mapa. AHaTU3UPOBATH U
MOJICIUPOBATh Ha SI3bIKE
T€OMETPUU PEeaIbHbIC CUTYAIIHH,
CBSI3aHHBIC C IIAPOM

u cepoii. Pemrats npocteie
3aJ1auu, B KOTOPBIX (PUTYypHUPYIOT
KOMOWHAITAY TN BpAIEHUS 1
MHOTOTPaHHHUKOB.

Hcnonb30BaTh NpU peLICHUN
3a]1a4, CBA3aHHBIX CO chepoil u




1apoM, IJIaHUMETPUIECKHE (PaKThI
u MeToabl. Pemarth
CTEPEOMETPUUECKHUE 3a1aUH,
CBSI3aHHBIE C TEJIaMU BpallCHMUS,
MMOCTPOCHHUEM CEUECHUU TeJl
BpalleHUs], C KOMOMHAIIUSMU TEN
BpAILEHHUS] 1 MHOTOTPAaHHUKOB.
[IpoBOANTE TOTUYECKU
KOPPEKTHBIE I0Ka3aTeIIbHbIC
pacCyKJIeHUs MIPU PELICHUN
reOMETPUYECKUX 3a]a4, CBSI3aHHBIX
C IEPIEHIUKYJIIIPHOCTBIO
IJIOCKOCTENW. AHAIIM3UPOBATH U
MOJICJIUPOBATh Ha SI3bIKE
r€OMETPUU PEAIbHBIE CUTYALIHH,
CBSA3aHHBIE C MHOTOTPAHHUKAMHU.
HccnenoBars NOCTPOECHHBIE
MOJEJIN, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM arllapara
anreopsl

[iomaim mnoBEpXHOCTH
U 00BEMBI KPYTIIBIX TET

O6bem numuHapa. Teopema

00 00beMe PSMOro IUIUHIpA.
[Tmomtaan OOKOBOM M ITOJTHOM
MOBEPXHOCTH IIMIHH]IPA.
Brruncnenne o0beMOB Te

C IMIOMOIIBIO OIIPEACIICHHOTO MHTCTPAJId

O6bem konyca. [Tnomaau 60k0BOIM 1
IIOJIHOM ITIOBEPXHOCTHU KOHYCA.

CBoOoaHO ONepUupoOBaTh
HNOHATUAMU: 00BEM Tela, IIIOIAb
MOBEPXHOCTH. dopmMyIHpoBaTh

OCHOBHBIE CBOMCTBAa 0ObEMOB.
JlokxaspIBaTh TEOpEMBI: 00 00BEeMe
MUINHAPA; 00 00beMe KOHYCa.
BreiBoguTh hopmyibl st
BBIYUCJIEHUS 00bEMa YCEYEHHOTO




CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIC C BEIYMCICHHEM 00bEMOB
UUIMHApa, Konyca. [Ipuknaanbie 3a1a4
1o Teme «O0beMBI 1 TIIOIATU
noBepxHocTel Ten. O0bem 1apa u
niapoBoro cekropa. Teopema 06 00beM
mapa. [nomans cdepsl.
CrepeomeTpuueckue 3a1a4uu,
CBSI3aHHBIC C BBIYMCIICHHEM 00HEMOB
niapa, IapoBOro CEerMeHTa, IapoBOTro
cekTopa. [Ipukianneie 3a1a4u o Teme
«O0BEMEBI T, CBA3aHHBIC C 00HEMOM
1iapa U Miomaabio cepol.
COOTHONICHUS MEX Y TUTOIIA ISIMA
MOBEPXHOCTEN U 00bEMaMHU MOJJOOHBIX
ten. [lonoOHbIe Tena B MpOCTPaHCTBE.
N3menenne oobeMa Ipu Mo I00HH.
CrepeoMeTpUUueCcKre 3a1a4H,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
TEJI ¥ TUIOLIAIEN TOBEPXHOCTEN

KoHyca. MccienoBath
MOCTPOEHHBIE MOJIENH, B TOM

YHUCJIE U C UCIIOJIH30BAHUEM
anmnapara anreopsl. 3HaTh
BO3MOXXHOCTH PEILICHUS 3a/1a4u Ha
MOCTPOEHUE LIUPKYJIEM U
JIMHENKOM, 0 KIaCCUUYSCKUX
HEpa3pelINMbIX 33/1a4ax.
CB000OIHO OTIEpUPOBATH MOHITHUSIMU:
IapOBOW CETMEHT, IIapOBOU CIION,
IaPOBOU CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTA, OCHOBAHHE U
BBICOTA IIAPOBOTO CJ10s. BRIBOAUTH
(bopMyIIBI 17151 HAXOXKJIEHUS 00HEMOB
[IIaPOBOT'0 CETMEHTA, IIapOBOTO
CEKTopa, Tioaau chepsl.
Jloka3biBaTh TEOpEMY 00 0OBEME
mapa. Pemate crepeoMerpudeckue
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
mapa, mapoBOro CerMeHTa,
IapOBOIr0 CEKTOPA, MIOIIAAbI0
cdepnl. CpaBHUBATH U
aHAIN3UPOBATh YTBEPKICHUS C
IEJIBIO BBISIBIICHUSI JIOTHYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccykJIeHuil. AHaTM3UpOBATh U
MOJEJIUPOBATH Ha SI3bIKE T€OMETPUU




peanbHbIC CUTYaIluH, CBI3aHHBIC C
00BEMOM I1apa, IIAPOBOIO CETMEHTA,
IapOBOr0 CETMEHTA, MIOIAAbI0
cdepsl. CBOOOIHO ONEpUPOBATH
MOHSITUEM: TTOAOOHBIE TeNa B
MPOCTPAHCTBE. BHIYHCIATE 00BEMBI
TEJI C MOMOIIBIO OMPEICTICHHOTO
uHTerpana. Pemarp
CTEPEOMETPUYECKHUE 3a]1auH,
CBSI3aHHBIE C COOTHOILICHUSMHU
MEXTy TUIOIIA MU TTOBEPXHOCTEHN
A 00beMaMH TOJTOOHBIX TEI.
[IpoBOAUTH TOTUYECKHU KOPPEKTHHIE
JIOKa3aTeJIbHbBIE PACCYKICHUS

MIPY PEIICHUN T€OMETPHUECKUX
3a]1a4, CBS3aHHBIX C BHIYUCICHUEM
00BEMOB T€JI C IIOMOIILIO
OMPEEICHHOTO UHTETpaa,
HAXO0KJICHUEM COOTHOIICHUS
MEXTy TUIOIIAISIMU

MOBEPXHOCTEN U 00BbEMaMU
MOIOOHBIX Te. AHATU3UPOBATH U
MOJCJIUPOBATH Ha SI3bIKE T€OMETPUU
pealbHbIE CUTYAIINH, CBI3aHHBIC C
o0beMaMH U MOBEPXHOCTIMHU Tell,
Ha JI0Ka3aTeLCTBO U Ha
HAaXO0XJICHUE TEOMETPUUYECKUX




BCJINMYHH

HBroxenns 5 JIBYDKEHUS IIPOCTPAHCTBA. CBOGOIHO OIIEPHPOBATH
OtoOpaxenus. [[BnxeHus MOHATUSIMU: OTOOpaKeHHE
U paBeHCTBO Quryp. OOuIMe cBoCTBa | MPOCTPaHCTBA Ha ce0s1, TBUKEHUE
JBKEHUN. BUIbI IBYOKEHMI: MIPOCTPAHCTBA; LIEHTpaIbHas,
napauIeIbHBINA IEPEHOC, IEHTPAIbHAs | OCeBas M 3epKallbHAs CAMMETPHH,
CUMMETpHUS, 3epKajbHas CAMMETpUS, | TapaJlJICIbHBINA MEPEHOC;
MTOBOPOT BOKPYT TPSIMOM. PaBEHCTBO U M01001e GUryp.
[IpeobpazoBanus nogodus. [Ipsimas u | Jloka3siBaTh yTBEPKIACHUS O TOM,
cdepa Diinepa. ['eomerpuyeckue YTO LEHTPAJIbHAS, OCEBAs U
3a/1ayu Ha IPUMEHEHUE JBKEHUS 3epKaJIbHasi CAMMETPUH,
napajuIeTbHBINA TEPEHOC SBISIFOTCS
JBIKEHUAMU. BBINMOTHATH
npeoOpa3zoBaHusl MOA0OUSI.
OnepupoBath MOHATUSIMU: TIPSIMAsT
u cepa Diinepa. Pemats
reOMEeTPUUYECKUE 3a/1a49H C
MCIOJIb30BAaHUEM JBM)KCHUIA.
Hcrnons30BaTh Py PEIICHUN 331a9
JIBUKEHUS IIPOCTPAHCTBA U UX
CBOMCTBA
TlosTopenue, 17 O6061arolee IOBTOPEHUE Pemmats CTEPEOMETPUYECKHE
obobuenue 1 . MOHATUH ¥ METOJIOB Kypca 3a/1aumn Ha JI0Ka3aTeIbCTBO
CHCTCMATH3AINA SHAHIH reomerpun 10-11 kmaccos, MaTeMaTUUECKHX OTHOIIICHU,
CHUCTEMAaTHU3allUs 3HAHUM. HaXO0KICHUE

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HAyKU U €€ PoJib B Pa3BUTUU

reOMETPUYUCCKUX BEJIMYHH (JITUH,
yTJI0B, IIOUIa1el, 00BEMOB).




COBPCMCHHBIX MHKCHCPHBIX
H KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcrionb30BaTh P PELLICHUH
CTEPEOMETPUYECKHX 3a7a4
IUTAHUMETPUYECKUE (PaKThl U
MeToasl. IIpoBoauTh Iorndeckn
KOPPEKTHBIE I0Ka3aTEIIbHbBIE
paccyXAeHUs MPU PELICHAN
CTEPEOMETPUYECKUX U
IJTAHUMETPUYECKUX 3a/1a4.
CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYAIUU U BBISIBIISTh
BO3MO>KHOCTb €€ MOJICTIUPOBAHUS
Ha S3bIKE T€OMETPUHU.
MopennpoBats peaibHyIO
CUTYALIMIO Ha SI3BIKE TEOMETPUU U
HCCIIEI0BATh IIOCTPOCHHBIE
MOJEH, B TOM YHCJIE U C
MCIIOJIb30BaHUEM ammapara
anreopsl. Micronb3oBath
KOMITBIOTEPHBIE TPOIPAMMBI ITPU
pewennu 3ana4. [lomyyars
MIPEACTABJIEHUE O TEOMETPUU KAK O
Pa3BUBAIOILIEHCS HAYKE,
HCCIICYIOILEH OKPYKAOIUNA MUD,
CBSI3aHHOM C peaJbHBIMU
00BEKTaMU, IOMOTAIOIIEN PELIUTh
peanbHbIE )KU3HEHHBIE CUTYallUU O
poJin




CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUN

OBILEE 102
KOJIMYECTBO
YACOBIIO
ITPOTPAMME
10 KJIACC
KounuectBo yacos DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3iejioB U TeM (undposBbie)
n/n NPOrpaMMsbI Bcero Koutpoapupie  Mpaxruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBeieHHE B CTEPEOMETPHIO 23 1 https://monypoku.pd/
9 B3anmHoe pacnonoxeHue npsMbIX B 5 1 https://monypoku.pdp/
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUNIOCKOCTEN B 8 https://monypoku.pdp/
MIPOCTPAHCTBE
4 [TeprieHANKYASAPHOCT NPAMBIX U o5 https://monypoku.pd/
IJTOCKOCTEMN B MPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 1 https://monypoku.pd/
MHOrorpaHHuKu 7 1 https://monypokun.pd/
BexTopsl B mpocTpaHcTBE 12 https://monypoku.pd/
8 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITIS 5 ) https://monypoku.pd/
3HAHUUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHnoBaHue pa3jaeioB U TeM Korrpoasreie  Tpaktuseckue (uudposbie)
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI pecypes:
1 AHamuTHYECKass TEOMETPHS 15 1 https://monypoku.pd/
) [ToBTOpeHME, 0606H1€HI:I€ 31 15 1 https://monypokn.pd/
CUCTEMaTHU3aIlUsl 3HAHUH
3 O0BEM MHOTOTpaHHHKA 17 https://monypoku.pd/
Temna BpamieHus 24 https://monypoku.pd/
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 https://mounypoku.pod/
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 https://monypoku.pd/
7 [ToBTOpEHME, 06061116HI:1€ 51 17 ) https://monypoku.pd/
CUCTEMaTHU3aIlUsl 3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 A KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IIpakTnueckue Aara mupposkic
Bcero u3y4eHusi  o0pa3oBaTe/bHbIC
padoTbI padoThbI pecypest

HHCTpyKTaX 1O TEXHUKE OE30MaCHOCTH. 01.09.2026 = https://monypokru.pd/
1 OcHoBHbIE NpaBUJIa U300paKEHUS HA 1

PHUCYHKE IJIOCKOCTH, MapajlIebHbIX

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust cTepeoMeTprn: TOUKA, TPsAMasi, 02.09.2026 = https://mounyporu.pd/

IUIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
2 IpaBuUJia U300paKeHMsI Ha PUCYHKE 1

IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX

(OTpe3KoB), cepeAHBI OTpE3Ka

ITonsTHSA: IEepecekarouecs MIOCKOCTH, 04.09.2026 | https://monypokn.pd/
3 NEPECEKAIOIINECS NIPsIMasi U IJIOCKOCTB; 1

MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne 08.09.2026 = https://monypokru.pd/
4 HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1

HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHne 09.09.2026 = https://monypokru.pd/
5 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1

HECYIIECTBYIOIINX 00BEKTOB
5 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 11.09.2026 https://mounypokun.pd/

CJIICACTBHUA U3 HUX
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CraproBast [uarHoctTu4eckas padbora.
AKCHOMBI CTEpPEOMETPHUH U IIEPBBIC
CIICJICTBUSI U3 HUX

15.09.2026

https://monypokn.pd/

10

11

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CriocoObl 3a/1aHus
IIPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300pakeHre ceueHuit mupaMuipl, Kyoa
U TMPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0parkeHue nepeceueHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanme moCTpOCHHBIX CEUCHHH
Pa3HBIMH [IBETAMHU

N300pakeHne ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3sHbBIMH IBETaAMU

16.09.2026

18.09.2026

22.09.2026

23.09.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

12

N306paxkenue ceueHuit nupamuibl, kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pasHBIMU [IBETaMHU

25.09.2026

https://mounypokun.pd/

13

N300paxeHune cedeHuit mupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX

29.09.2026

https://mounypokun.pd/
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pé€bpa. M3o0pakeHne nepecedecHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpaiiiuBaHue MOCTPOCHHBIX CEUCHHUN
pa3HBIMHU IIBETAMH

14

15

16

Mertopa cneoB Ui HOCTPOCHUS CEUEHUI

Meton crefoB it TOCTPOSHUS
ceuenuil. CBOMCTBA MepeceUCHU
IPSIMBIX U IIJIOCKOCTEN

Merton cie 0B I MOCTPOSHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

30.09.2026
02.10.2026

06.10.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

17

[TocTpoenwme ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

07.10.2026

https://mounypokun.pd/

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I1aroB
MOCTPOCHHUS

09.10.2026

https://mounypokun.pd/

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘-IGpTC)KGfI M 3aI1iCh HI1aroB
MOCTPOCHHUS

13.10.2026

https://mounypokun.pd/

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh 1aroB
MOCTPOCHUS

14.10.2026

https://mounypokun.pd/
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21

[ToBTOopenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logoOue
TPEYroJIbHUKOB

16.10.2026

https://monypokn.pd/

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U
CTEpPEOMETPUH

20.10.2026

https://monypokn.pd/

23

24

25

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacnonoxenue npsiMbIx B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipru3Haku ckperuBarommxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOI1 NapaljieIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalell Ha
JTAHHOM IpsiMOi. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

21.10.2026

23.10.2026

06.11.2026

https://mounypokun.pd/

https://monypokn.pd/

https://monypokn.pd/

26

27

[TapamienbHOCTB TpEX MPSAMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsMbIXx. TeopeMa 0 CKperMBaroIInXcs
MPAMBIX

[TapannensHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA apAIIETHFHOTO
npoexTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napajjiebHON NPOEKIUU

10.11.2026

11.11.2026

https://mounypokun.pd/

https://monypokn.pd/
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28

lentpanpHas mpoekuus. Yroi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIy IPSIMBIMU

13.11.2026

https://monypokn.pd/

29

3amayu Ha JJOKa3aTeIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
pacnonomeHHeM HpHMLIX B
IIPOCTPAHCTBE

17.11.2026

https://monypokn.pd/

30

[TonATHS: mapamuIeIbHOCTD NPAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apaJyIeIbHOCTU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

18.11.2026

https://monypokn.pd/

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C MAPAJUICITBHOCTBIO MPSIMBIX
Y IJIOCKOCTEN B MPOCTPAHCTBE

20.11.2026

https://mounypokun.pd/

32

33

34

35

[TocTpoeHue ceueHus, TPOXOISIIETO
yepe3 JaHHYI0 NMPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas TpOEKIUs, TPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napayuenenuneaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NnapajieIbHOCTH JIBYX IJIOCKOCTEH
Teopema 0 nmapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[HH.ICfI 4yepe3 TOUKY, HE

24.11.2026

25.11.2026

27.11.2026

01.12.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://mounypokun.pd/
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MPUHAJICHKALLYIO JTaHHOUW TIIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTHU MIPSIMBIX IIEPECEUCHUs
IIpY IIEPECEUECHUH ABYX IapaliIeIbHbIX
IIJIOCKOCTEM TpEThben

02.12.2026

https://monypokn.pd/

37

CBolicTBa napauieIbHbIX JTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapajieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

04.12.2026

https://monypokn.pd/

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

08.12.2026

09.12.2026

https://monypokn.pd/

https://monypokn.pd/

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

11.12.2026

https://mounypokun.pd/

41

42

43

Brruucnenue 1yiMH 0Tpe3KOB B KyOe U
IPSIMOYTOJILHOM Mapajieenurnee

IlepneH AUKYIAPHOCTD MPAMON U
rockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYJIIPHOCTH IIPSIMOI U
IIJIOCKOCTH

15.12.2026

16.12.2026

18.12.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/
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44

Teopema 0 CylIEeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH
4yepe3 TOUKY MPOCTPAHCTBA
MEePIEHANKYJISIPHON K IJIOCKOCTH

22.12.2026

https://monypokn.pd/

45

[ImockocTH U NepHeHIUKYISIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

23.12.2026

https://monypokn.pd/

46

47

[110CcKOCTH ¥ EPIEHIUKYISIPHbIE UM
psIMBbIE B MHOTOTPAaHHHKAX

HepHeHI[I/IKYHHp W HAaKJIOHHasl.

HOCTpoeHI/Ie NEepneHAUKYJIsIpa U3 TOYKU
Ha IIpsAMYIO

25.12.2026

29.12.2026

https://monypokn.pd/

https://monypokn.pd/

48

[IeprieHauKyYIsAp ¥ HAKIOHHASL.
ITocTpoeHue nepneHauKyIIspa u3 TOYKH
Ha IIPSAMYIO

30.12.2026

https://mounypokun.pd/

49

[ToBTOPHBINM HHCTPYKTAX 10 TEXHUKE
6e3onacHocTu. Teopema o Tpéx
neprneHauKyspax (mpsimast 1 oopaTHast)

12.01.2027

https://mounypokun.pd/

50

51

Teopema o Tpéx nmeprneHAnKyIsIpax
(mpsimast 1 oOpartHas)

VYron Mexy CKpelBaroIuMuUcs
IPSMBIMH

13.01.2027

15.01.2027

https://monypokn.pd/

https://monypokn.pd/

52

[Tonck neprneHnKyIsapHBIX MPSMBIX €
IIOMOIIIBIO ITEPIIEHIUKYIIAPHBIX
IIJIOCKOCTEN

19.01.2027

https://mounypokun.pd/

53

54

OpToroHanbHOE TPOEKTUPOBAHKE
[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKINH

20.01.2027
22.01.2027

https://mounypokun.pd/

https://monypokn.pd/
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55

[Toctpoenue ceuenuii Kkyba, mpuU3Msbl,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

26.01.2027

https://monypokn.pd/

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

27.01.2027

https://monypokn.pd/

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

29.01.2027

02.02.2027

https://monypokn.pd/

https://monypokn.pd/

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

03.02.2027

https://mounypokun.pd/

60

61

Crioco0Obl OIIyCTUTb MEPIIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

05.02.2027

09.02.2027

https://monypokn.pd/

https://monypokn.pd/

62

KonTponsnas padbora "B3aumHoe
pPacrojoKeHue NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

10.02.2027

https://mounypokun.pd/

63

[ToBTOpEHME: yroy Mexay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

12.02.2027

https://mounypokun.pd/

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

16.02.2027

https://mounypokun.pd/
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65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

17.02.2027

https://monypokn.pd/

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOIO yrja

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOi
nepecedeHus IByX MI0CKOCTel
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

[TpsMoyronbHbIi napaienenunes; Kyo;
U3MEpPEHUs], CBOICTBA IPSAMOYTOJILHOTO
napajenenunesa

19.02.2027

24.02.2027

26.02.2027

02.03.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

70

TeopeMa 0 rMaroHany NpsAMOYTOJIbHOTO
napajielienunesa u clecTBUe U3 Heé

03.03.2027

https://mounypokun.pd/

71

72

73

CTepeOMeTpI/IquKI/IC U IPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/IeZ CKpCHINBArOIHUECH
MpsAMbIC, ITaPAJICIIBHBIC INIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCIHIUMBAIOIIHNUXCA MPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIUMHACA IPSAMBIMUA B
MMPOCTBIX CUTYyalIUAX

05.03.2027

09.03.2027

10.03.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/
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74

Paccrosnue oT TOUkHn J0 IIIIOCKOCTH,
pacCcTodHuEC OT HpHMOﬁ J0 IINIOCKOCTH

12.03.2027

https://monypokn.pd/

75

Bpluncnenue paccTosHUN MEXKY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPIECHAUKYIIPHON
IJIOCKOCTH

16.03.2027

https://monypokn.pd/

76

77

78

TpéxrpanHblil yroJi, HEpaBEeHCTBA JJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI chepuIecKoil reOMEeTpUU:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

17.03.2027

19.03.2027

23.03.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

79

80

81

CucreMaru3aiys 3HaHUN
"MHOTrorpaHHMK 1 €ro 3J1€MeHTHI"
IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[TpaBunbHAsA mpU3Ma

24.03.2027

26.03.2027

06.04.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenunen, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brinykiieie MHOrorpanHuku. Teopema

Oiinepa. IIpaBunpHbIEe N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU

07.04.2027

09.04.2027

13.04.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/
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85 KontponsHas pabora 1 14.04.2027  https://mounypokun.pd/
"MHororpaHHuku"
86 [IoHsATHE BEKTOpPA HA IIJIOCKOCTU U B 1 16.04.2027 = https://mounypokun.pd/
IPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 20.04.2027 | https://monypoku.pd/
88 Pa3zHoctb BekTOpOB 1 21.04.2027  https://mouypoku.pd/
89 [TpaBuno mapasienenurena 1 23.04.2027 | https://monypokn.pd/
90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 27.04.2027  https://monypoku.pd/
Paznoxxenue BekTopa 1o 6azucy Tpéx 28.04.2027 | https://monypokun.pd/
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
TUIOCKOCTH
92 CkansipHo€ NpOU3BEICHUE 1 30.04.2027 | https://monyporu.pd/
93 Brruncnenue yria Mexy BEKTOpaMu B 1 04.05.2027 = https://monypokn.pd/
POCTPAHCTBE
94 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1 05.05.2027 = https://mounypokru.pd/
95 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1 07.05.2027  https://monypokun.pd/
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1 11.05.2027  https://mounypoku.pd/
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMHu 1 12.05.2027  https://mounypokn.pd/
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 14.05.2027  https://mounypoku.pd/
99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 18.05.2027  https://mounypoku.pd/
100 Bcepoccuiickas mpoBepodHasi paboTa 1 19.05.2027
101 [IpomexyrouHas aTTecTanus 1 21.05.2027
102 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN 1 25.05.2027
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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10 b KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoabnble IIpakTnyeckue Aara HHppoBLIe
Bcero u3ydyeHuss  oOpa3oBaTeJIbHbIEC
padoThbI padoThbI pecypenI

HNHCTpyKTaX MO TEXHUKE 0€30IMaCHOCTH. 01.09.2026 = https://mounyporu.pd/
1 OcHoBHbIe NpaBuiia U300pakeHus Ha 1

PHUCYHKE IIJIOCKOCTH, MapaJlIeJIbHbIX

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsiTust cTepeomMeTpum: TOUKA, IpsAMas, 03.09.2026 = https://mounyporu.pd/

IIJIOCKOCTh, NPOCTPaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKEHHS Ha PUCYHKE 1

MIJIOCKOCTH, TMTapaJuIeIbHBIX MPIMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTus: nepecekarommecs mIOCKOCTH, 07.09.2026 | https://monypokun.pd/
3 MepeceKaromIrecs npsimasi ¥ II0CKOCTb; 1

MOJIYITPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue 08.09.2026 = https://monypokrun.pd/
4 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1

¢buryp, HeCyIeCTBYIOIIHNX 00BEKTOB

MHororpaHHuKH, U300pakeHue 10.09.2026  https://mounypokun.pd/
) MIPOCTEUIIINX TTPOCTPAHCTBEHHBIX 1

(buryp, HECYIIECTBYIOIMHUX 0OBEKTOB
5 AKCHOMBI CTEPEOMETPUH U ITEPBBIE 1 14.09.2026  https://mounypokrun.pd/

CICACTBUSA N3 HUX
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CraproBas quarHocTH4ecKas padboTa.
AKCHOMBI CTEpEOMETPHH U [IEPBHIC
CIICJICTBUSI U3 HUX

15.09.2026

https://monypokn.pd/

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpPEOMETPHH U NIEPBbIC
cnenctBus U3 HUX. CrocoObl 3a1aHus
NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE.
O0o03HaueHUS IPSMBIX U TUIOCKOCTEH

N300pakeHune ceueHuil nupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceucHust
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300pakeHune ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pé6pa. Nzo0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamBanne nocTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

17.09.2026

21.09.2026

22.09.2026

24.09.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

12

N300paxenune ceueHunit nupamuabl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Uepe3 UxX
pé6pa. N3obpakeHune nepeceueHust
MTOJIYYEHHBIX ITJIOCKOCTEM.
PackpammBanne NoCcTpOEHHBIX CEYEHUI
pa3HbBIMU IIBETaMHU

28.09.2026

https://mounypokun.pd/

13

N300paxenune ceyeHuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX

29.09.2026

https://mounypokun.pd/
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pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHIMA
pa3HbIMHU IIBETAMHU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUECHUH

Meton crefoB Uil IOCTPOCHHUS
ceuenuii. CBOMCTBA MEpeCeUCHUI
MPSAMBIX U IJIOCKOCTEN

Mertoa cnesoB s TOCTPOSHUS

ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX | IJIOCKOCTEH

01.10.2026
05.10.2026

06.10.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

17

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 11aroB
MIOCTPOEHUSA

08.10.2026

https://mounypokun.pd/

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEeXKeH U 3aluch I1aroB
MIOCTPOEHUS

12.10.2026

https://mounypokun.pd/

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

13.10.2026

https://mounypokun.pd/

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alHCh MIaroB
MTOCTPOEHUS

15.10.2026

https://mounypokun.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

21

[ToBTOpenue nnanumerpun: Teopema o
MIPOIOPLKOHANIBHBIX oTpe3kax. [lonodue
TPEYroJbHUKOB

19.10.2026

https://monypokn.pd/

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHUS TUIAHUMETPHUH U
CTEpPEOMETPUH

20.10.2026

https://monypokn.pd/

23

24

25

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

B3aumHoOe pacrosnoxeHue npsMbIx B
npocrpancTse. CKpenBaronmecs
npsimblie. [Ipru3Haku cKkpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NPSIMOM MapaljieIbHON
JAHHOM NPSIMON, MMPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKaNIeH Ha
JaHHOM npsmoi. Jlemma o nepeceyeHun
mapajlsICJIbHBIX MPAMBIX IIJIOCKOCTBIO

22.10.2026

05.11.2026

09.11.2026

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokn.pd/

26

27

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsmbIx. TeopeMa o CKpemBaromuxcs
MPAMBIX

[TapannensHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA APAJIETHLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON IPOeKINUN

10.11.2026

12.11.2026

https://mounypokun.pd/

https://monypokn.pd/
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28

[MenTpansHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

16.11.2026

https://monypokn.pd/

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
IIPOCTPAHCTBE

17.11.2026

https://monypokn.pd/

30

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajuIeIbHOCTU IPSMON U IJIOCKOCTH.
CaoiicTBa napamuienbHOCTU IPSIMOH U
IJIOCKOCTH

19.11.2026

https://monypokn.pd/

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCJIbCTBO,
CBSI3aHHBIC C MAPAIIETBHOCTBIO MPSMBIX
Y IUIOCKOCTEMN B MPOCTPAHCTBE

23.11.2026

https://mounypokun.pd/

32

33

34

35

[TocTpoeHue ceueHus, MPOXOASIIETO
Yyepe3 JaHHYIO MPSIMYI0 Ha YepPTEeXe U
MapaJyIEIBLHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannenbHas NpoeKuus, IPUMEHEHNE
U1 IOCTPOEHUSI CEUeHM KyOa 1
napauienenumnena. CBoncTaa
napajuiefienune1a u IpusMbl

[TapannensHblie miockoctu. [Tpu3znaku
MapajuieIbHOCTH JIBYX IUIOCKOCTEN
Teopema o mapajieIbHOCTH U

CANHCTBCHHOCTH IIJIOCKOCTH,
HpOXO,[[SIH.ICfI 4cpe3 TOYKY, HC

24.11.2026

26.11.2026

30.11.2026

01.12.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://mounypokun.pd/
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MIPUHAJICIKALLYIO TAHHOMN NJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX IIEpECEUEHUs
IIpH NCPCCCUCHUH ABYX MapalJICJIbHBIX
IIJIOCKOCTEN TpeThben

03.12.2026

https://monypokn.pd/

37

CaoiicTBa napajuieIbHbIX MIJIOCKOCTEH:
00 oTpe3Kax mapauieIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTYy MapauieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSMH

07.12.2026

https://monypokn.pd/

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

08.12.2026

10.12.2026

https://monypokn.pd/

https://monypokn.pd/

40

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajesenumnea

14.12.2026

https://mounypokun.pd/

41

42

43

Beruucnenue JUinH 0Tpe3KoB B KyOe U
MPSIMOYTOJILHOM Tapajuiesenureie

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

IlepnieH IUKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMON U
IIJIOCKOCTH

15.12.2026

17.12.2026

21.12.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/
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44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOASIIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

22.12.2026

https://monypokn.pd/

45

[ImockoCTH U EPIIEHIUKYIAPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

24.12.2026

https://monypokn.pd/

46

47

[1n0ckoCcTH ¥ IepIEeHAUKYIISIPHBIE UM
MPsIMbIC B MHOTOTPAaHHHUKAX
[lepnienuKyNsAp U HAKIOHHAS.
[TocTpoenue neprneHauKyasapa u3 TOUYKU
Ha TIPSIMYIO

28.12.2026

29.12.2026

https://monypokn.pd/

https://monypokn.pd/

48

[ToBTOPHBINM HHCTPYKTAX IO TEXHUKE
6e3onacHoctu. Ilepnenukymnsap u
HakJoHHasdA. [Toctpoenne
NIEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO

11.01.2027

https://mounypokun.pd/

49

Teopema o TpEX nepneHANKyIIpax
(npsiMast u oOpatHas)

12.01.2027

https://mounypokun.pd/

50

51

Teopema o TpEXx nepneHAUKYIApax
(npsiMast u oOpatHas)

VYTos MeXy CKPEeLIMBAIOIIUMUCS
IPSMBIMH

14.01.2027

18.01.2027

https://monypokn.pd/

https://monypokn.pd/

52

[Tonck neprneHMKyIpHBIX IPSIMBIX C
IIOMOIIBIO ITEPIIEHINUKYIISIPHBIX
IJIOCKOCTEN

19.01.2027

https://mounypokun.pd/

53

54

OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceueHuit kyoa, IpU3MBI,
MPAaBUIILHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

21.01.2027
25.01.2027

https://mounypokun.pd/

https://monypokn.pd/
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55

[TocTpoenue ceueHuit Kyoa, IpU3MBbI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

26.01.2027

https://monypokn.pd/

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUI B MHOTOTpaHHHUKAX

28.01.2027

https://monypokn.pd/

57

58

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON
Y TJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

IIpaBuiibHBIE MHOTOTPpaHHUKHU. Pacuér
paccTOsIHUM OT TOYKHU JO MIIOCKOCTH

01.02.2027

02.02.2027

https://monypokn.pd/

https://monypokn.pd/

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

04.02.2027

https://mounypokun.pd/

60

61

CriocoObl OIyCTUTb MEPIEHANKYIISAPBIL:
CUMMCETpPUA, CABUT TOYKHU I10
[apajuIeIbHON IPSIMOU

CaBur no HemapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

08.02.2027

09.02.2027

https://monypokn.pd/

https://monypokn.pd/

62

Kontponbnas padota "B3anmuoe
pacrosoKeHue NPSMbIX U TUIOCKOCTEH B
nmpocrpaHcTae”

11.02.2027

63

[ToBTOpEeHME: Yyroa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

15.02.2027

64

[ToBTOpEeHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

16.02.2027

https://mounypokun.pd/
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65

['eomeTpuueckne METObI BHIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

18.02.2027

https://monypokn.pd/

66

67

68

69

JIByrpanssblil yroia. CBoicTBO
JIMHENHBIX YIJIOB IBYTPAHHOIO yria

[TeprieHAMKYSAPHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHAUKYISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTeM
MEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

[IpsiMoyrosbHbII Napauienenunesn; Kyo;
U3MEPEHUs1, CBOMCTBA PSIMOYTOJIBHOTO
napaesenumnena

22.02.2027

25.02.2027

01.03.2027

02.03.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

70

Teopema 0 tMaroHany NPAMOYTOJIBHOTO
napajiesIenunes1a v CIeICTBUE U3 Hee

04.03.2027

https://mounypokun.pd/

71

72

73

CTCpCOMeTpI/I‘-ICCKI/Ie " NPpUKIIaJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IJNIOCKOCTHU

HOBTOpeHI/ICI CKpCHIUBAKOIHNECA
MpsAMBIC, TAPAJUICIIBHBIC INIOCKOCTHU B
CTAaHAAPTHBIX MHOTOI'paHHUKAaX

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYyaUAX

09.03.2027

11.03.2027

15.03.2027

https://monypokn.pd/
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74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

16.03.2027

https://monypokn.pd/

75

Beluncienue paccTosHUNA MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJISPHON
IJIOCKOCTH

18.03.2027

https://monypokn.pd/

76

77

78

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIs
TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUJI1 TPEXTPAHHOIO yria

DneMeHTHI CPepUuyecKOil reOMEeTPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosaHus"

22.03.2027

23.03.2027

25.03.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

79

80

81

Cucremaru3anus 3HaHUH
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"
[upamupa. Buasl nupamu.
[IpaBunbpHas nupamua

[Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.

[IpaBusnbHas npu3Ma

05.04.2027

06.04.2027

08.04.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/

82

83

84

[IpsiMoit napaienenunen,
MPSIMOYTOJIBHBIN Tapajienenumnen, Kyo
Beinykiieie MHOrorpanHuku. Teopema
Olinepa

Beinykiieie MHOrOrpanHuku. Teopema

Oiinepa. [IpaBunpHbIe 1
IIOJIYIIPaBUJIbHBIE MHOTOIPAaHHUKHU

12.04.2027

13.04.2027

15.04.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/
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85 KonTponbHas pabota 1 19.04.2027  https://mounypoku.pd/
"MHuororpaHHuku"
86 ITonsiTHE BEKTOpA Ha IIJIOCKOCTH U B 1 20.04.2027 | https://monypoku.pd/
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 22.04.2027 | https://monypoku.pd/
88 PazHOCTH BEKTOpPOB 1 26.04.2027  https://mouypoku.pd/
89 [TpaBuso mapamienenurnena 1 27.04.2027 | https://monypokun.pd/
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 29.04.2027  https://mouyporu.pd/
Pasnoxxenue BekTopa 1o 0azucy Tpéx 04.05.2027 @ https://monypokru.pd/
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
92 CkansipHoe pou3BeJICHUE 1 06.05.2027 = https://monypokn.pd/
93 Beluncnenue yria Mex1y BEKTOpamMu B 1 11.05.2027 | https://mounypokun.pd/
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1 13.05.2027  https://mounypoku.pd/
95 [Ipocreiimme 3a7a9u ¢ BEKTOpaMu 1 17.05.2027  https://mounypoku.pd/
96 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1 18.05.2027  https://mounypoku.pd/
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 20.05.2027  https://monypoku.pd/
98 O06o011eHne 1 cucTeMaTu3alys 3HaHuH 1 24.05.2027  https://mouypoku.pd/
99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1 25.05.2027  https://monypoku.pd/
100 Bcepoccuiickast npoBepouHas pabota 1 25.05.2027
101 IIpomexyTouHas aTTecTalus 1 25.05.2027
102 O0o0mIeHre M cucTeMaTU3aIus 3HAaHUH 1 25.05.2027
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 A KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabnble IIpakTnyeckue Aara HHppoBLIe
Bcero u3y4eHusi  o0paszoBaTe/IbHbIEC
padoThI padoThI pecypenI
HNHCTpyKTaX 11O TEXHUKE 01.09.2026 = https://mounyporu.pd/
1 6e3onacHocTy. [ToBropenue Temsl 1
"KoopauHatsl BEKTOpa Ha MJIOCKOCTH U
B IIpocTpaHcTBe"
2 IToBTOpenue temsl "CkanspHoe 1 03.09.2026 = https://monypokn.pd/
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1 05.09.2026 = https://monypokn.pd/
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
YpaBHEHHE MIOCKOCTH, HOpMaJlb, 08.09.2026  https://monypokun.pd/
4 ypaBHEHUE MJIOCKOCTH B OTPE3KaxX. 1
Bxonnas quarnoctuueckasi pabora
5 YpaBHEHHE IIOCKOCTH, HOPMAJlb, 1 10.09.2026 = https://mounypokn.pd/
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE IUTOCKOCTH, HOPMAJb, 1 12.09.2026  https://mounypokun.pd/
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpousBeneHne 1 15.09.2026  https://mounypoku.pd/
3 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1 17.09.2026  https://mounypokn.pd/
IPOrpaMMUPOBAHNE
9 JIvHeitHbIe HEpaBEHCTBA, TUHEMHOE 1 19.09.2026 = https://mounypokn.pd/
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1 22.09.2026 | https://monypokun.pd/

MCXKAY MPSIMBIMHA B MHOT'OI'PAaHHUKAX
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AHaJIUTHYECKHUE METO/Ibl pacuéTa yria 24.09.2026 = https://monypoku.pd/

11 MEXy IJIOCKOCTSIMU B
MHOT'OIPAHHHUKAX

12 dopmyiia pacCTOSHUSA OT TOUYKHU 10 26.09.2026 = https://monypokun.pd/
IIJIOCKOCTHU B KOOpJAMHATAX

13 Haxoxnenue paccTosHUN OT TOUKH 10 29.09.2026 | https://monypoku.pd/
IJIOCKOCTH B KyOe

14 Haxoxenue paccTostHui OT TOYKHU 10 01.10.2026 = https://mounyporu.pd/
IJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 KonTpoapHas padbota "AHanuTHueckas 03.10.2026 = https://monypokru.pd/
reomerpust”

16 CeueHust MHOTOTPAHHUKOB: 06.10.2026 = https://mounyporu.pd/
CTaHJapTHbIE MHOTOIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T 08.10.2026  https://monypokun.pd/
CJE/10B
CeueHust MHOTOTPAHHUKOB: 10.10.2026 =~ https://mounypokn.pd/

18 CTaHJApTHBIE IIJIOCKOCTH, ITepEeCeYCHUs
HPSIMBIX U IIJIOCKOCTEN

19 [TapajienpHble NpAMbIE U IIJIOCKOCTH: 13.10.2026 = https://mounypokn.pd/
NapaJiyieIbHbIE CEYEHUs

20 [TapajienpHble NPsAMBIE U IIJIOCKOCTH: 15.10.2026  https://mounypokn.pd/
Pacy€T OTHOLIEHUN
[TapannenbHbIE TPSIMbIE U TUIOCKOCTH: 17.10.2026  https://mounypokn.pd/

21 YTJIbI MEXK1Y CKPEIIMBAIOIIIUMHUCS
MIPSIMBIMU

29 [IepnieHauKynsIpHBIE IPSAMBIE U 20.10.2026 | https://monypokun.pd/

IJIOCKOCTH: CTaHJApTHBIE Maphbl
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MEPIECHINKYIJISIPHBIX IUIOCKOCTEN U
IPSAMBIX, CHMMETPUU MHOI'OTPAHHUKOB

23

24

25

[lepnenuKynsipHbIE PSIMBIE U
IIJIOCKOCTH: TEOpEMA O TpexX
NEPIEHAUKYIIAPAX
[lepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpEHHME: TUIOIIAIN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

22.10.2026

24.10.2026

05.11.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

07.11.2026

https://mounypokun.pd/

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IIAJIEH, COOOpaXKEeHUsI TTIOT00Ms

10.11.2026

https://mounypokun.pd/

28

29

30

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpaxeHUs MOA00Us

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs o100us
KonTtponshas padora "[loBTopenue:

MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

12.11.2026

14.11.2026

17.11.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

19.11.2026

https://mounypokun.pd/
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32

3anmaun 00 yaBOCHUU Ky0a, O
KBajipaTtype Ky0a; 0 TPHCEKIIUH yriia

21.11.2026

https://monypokn.pd/

33

34

35

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaslieyIeIuIe/1a

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA NpAMOYT'OJIBHOT'O
napajujicjcnuicaa

O0BEM MIPAMOIA TPU3MBI

24.11.2026

26.11.2026

28.11.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

36

CrepeomeTpuyecKkue 3a1a4u,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
IIPSIMOM TIPU3MBI

01.12.2026

https://mounypokun.pd/

37

38

ITpuxnanHble 3a1a4u, CBSA3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Boruucnenue 06EMOB Tell € TOMOLIBIO
omnpenenéHHoro uHTerpana. OobEM
HaKJIOHHOM NPU3MBbI

03.12.2026

05.12.2026

https://monypokn.pd/

https://monypokn.pd/

39

Brruncienne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
MTUPAMU/IBI

08.12.2026

https://mounypokun.pd/

40

®opmyna o0bEMa NUpaMuab.
OTtHomeHne 00bEMOB TUPAMUT C
00LINM YIJIOM

10.12.2026

https://mounypokun.pd/

41

®opmyna 00bEMa MUPaMHIBL.
OTtHomeHrne 00BEMOB TTUPAMUT C
00LINM YTJIOM

12.12.2026

https://monypokn.pd/
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42

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIC C 00BEMAMU HAKJIOHHOU
TIPU3MBI

15.12.2026

https://monypokn.pd/

43

44

45

CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMHU/TBI
[Tpuknagueie 3agaun 1mo Teme "OObEMBI
Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

17.12.2026

19.12.2026

22.12.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

46

[Ipumenenne 06bEMOB. Borunicienue
PacCTOSHUA 10 IVIOCKOCTH

24.12.2026

https://mounypokun.pd/

47

48

Kontponbnas pabota "O6beM
MHOTOTrpaHHHKaA"

[{unuHapuyeckas MOBEPXHOCTb,
o0pa3yromue UIHHIPIIECKON
MOBEPXHOCTHU

26.12.2026

29.12.2026

https://monypokn.pd/

https://monypokn.pd/

49

[ToBTOPHBINM HHCTPYKTAX IO TEXHUKE
6e3onacuoctu. Humunnp. [psamoii
Kpyroso# uunusap. Ilnomans
MIOBEPXHOCTU LIUIUHIPA

12.01.2027

https://mounypokun.pd/

50

Konnueckas noBEpXHOCTb,
00pa3yromne KOHNIeCKOM
nosepxHoctu. Konyc

14.01.2027

https://mounypokun.pd/

51

52

CedeHne KOHYca MIOCKOCTHIO,
napaieIbHON TUIOCKOCTH OCHOBaHUS

VYceuénnsplii konyc. M300paxenue
KOHYCOB 1 YCE€YEHHBIX KOHYCOB

16.01.2027

19.01.2027

https://mounypokun.pd/

https://monypokn.pd/
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53

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJIHOM [TOBEPXHOCTH KOHYCa

21.01.2027

https://monypokn.pd/

54

55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeoMeTpuueckue 3aauu Ha
JI0KAa3aTeNbCTBO U BBIYHUCIICHUE,
MOCTPOCHUEM CEUECHUHN IMIUHIPA,
KOHYca

CrepeomeTrpuueckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
HOCTPOCHUEM CEUCHHUH LIWINHApA,
KOHYycCa

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUJIMHAPOM

23.01.2027

26.01.2027

28.01.2027

30.01.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

58

59

HpI/IKJIa)]HBIC 3aga4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

02.02.2027

04.02.2027

https://mounypokun.pd/

https://monypokn.pd/

60

[Mepeceuenue chepsl u mapa ¢

1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

06.02.2027

https://mounypokun.pd/

61

[Mepeceuenue chepsl u mapa ¢

1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u u3o6pakenue mapa

09.02.2027

https://mounypokun.pd/

62

63

VYpasuaenue chepsl. [Inomans chepst u

eé gacTel

Cummerpus chepsl 1 mapa

11.02.2027

13.02.2027

https://monypokn.pd/

https://monypokn.pd/

64

CrepeomeTpryuecKue 3a1a4u Ha
JA0Ka3aTeJIbCTBO U BBIYMCJICHHUC,

16.02.2027

https://mounypokun.pd/
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CBsI3aHHBIC CO c(hepoil U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpruecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUEHUH IIJIOCKOCTHIO

18.02.2027

https://monypokn.pd/

66

67

[puknaaHbie 3a1a491, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHUE: OKPYNKHOCTD Ha
IUTOCKOCTH, BEIYUCIICHUS B
OKPY>XHOCTH, CTaHIaPTHBIC MTOT00HS

20.02.2027

25.02.2027

https://monypokn.pd/

https://monypokn.pd/

68

Paznuansie KOM6I/IHaIII/II/I TCJI BpalllCHUA
W MHOI'OT'paHHUKOB

27.02.2027

https://mounypokun.pd/

69

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"
3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

02.03.2027

04.03.2027

https://mounypokun.pd/

https://monypokn.pd/

71

KonTponbnas pabora "Tena u
MOBEPXHOCTHU BpaleHus"

06.03.2027

https://mounypokun.pd/

72

73

74

O06neém munuHapa. Teopema 06 00bEME
MPSIMOTO IIMJIMH/APA

Boruncnenue 00bEMOB TN ¢ TOMOIIIBIO
omnpenenénHoro uHTerpana. OobEM
KOHyca

ITmomaay GOKOBOM M OJTHOM
MOBEPXHOCTU KOHYCa

09.03.2027

11.03.2027

13.03.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/
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75

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
WIMH/IPA, KOHyCca

16.03.2027

https://monypokn.pd/

76

7

[Ipuknanueie 3apa4un mo Teme "OObEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"

OO0BEM IIapa U MapoBOro CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
cdepsl. CTepeoMeTpuUeCcKre 3a1a4u,
CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA ¥ IapOBOTO
CeKTopa

18.03.2027

20.03.2027

https://monypokn.pd/

https://monypokn.pd/

78

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
ionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIASIMHU TIOBEPXHOCTEH H
00BEMaMHU TTOIOOHBIX TEIT

23.03.2027

https://monypokn.pd/

79

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma npu mo100uu.
CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
TeJN | TUIOMIaIel TOBEPXHOCTEH

25.03.2027

https://monypokn.pd/

80

81

82

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TEN"
JIBU>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J[Bi>keHuUsI M paBEHCTBO
¢buryp. O6mmue cBoOiiCTBa IBUKEHUN
Buael nBukeHni: napaieIbHbIN
MepPEeHOC, LIEHTpalbHasi CHMMETPUS,

06.04.2027

08.04.2027

10.04.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/
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3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSMOM

83

84

[Ipeo6pazoBanust mogoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuueckue 3a1aun Ha
NPUMEHEHHE JIBIKCHHS

13.04.2027

15.04.2027

https://monypokn.pd/

https://monypokn.pd/

85

KonTponpHas padora "BekTops! B
npocTpaHcTBe"

17.04.2027

https://monypokn.pd/

86

Ob6o6maromee mosropenue 11 monsTuii
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"ITapanienbHOCTb MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

20.04.2027

https://mounypokun.pd/

87

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHUCTeMAaTH3aIlns 3HAHWIA:
"BexTops! B mpocTpaHcTBe"

22.04.2027

https://mounypokun.pd/

88

89

90

Ob6o6maromee nopropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHUCTeMAaTH3aIlns 3HAHWIA:
"BexTops! B mpocTpaHcTBe"

Ob6o6maromee noropenue 11 nonstuit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUIM:
"O6beM MHOTOTpaHHHUKA"

Ob6o6maromiee nosropenue 11 nonstuit
¥ METOJI0B Kypca reomerpun 10-11

24.04.2027

27.04.2027

29.04.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/
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KJIACCOB, CHCTEMAaTHU3aIlus 3HAHWI:
"O6BbeM MHOTOTpaHHUKA"

91

Ob6o6maromee mosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyIJibIxX Ten"

04.05.2027

https://monypokn.pd/

92

Ob6o6maromee mosropenne 11 moHsTuii
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"ITnomany noBEpXHOCTU U OOBEMBI
KpyTJbix Ten"

06.05.2027

https://monypokn.pd/

93
94

Wrorosas koHTpoJsibHasA paboTa

HToroBast KOHTpoJIbHAs paboTa

08.05.2027
11.05.2027

https://mounypokun.pd/

https://monypokn.pd/

95

96

97

98

[ToBTOpEeHue, 0600IICHNE U
crucTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTus CTEpeOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

13.05.2027

15.05.2027

18.05.2027

20.05.2027

https://mounypokun.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/
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Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

99

22.05.2027

https://monypokn.pd/

Hcropus pasBUTHS CTEPEOMETPUM KAK
100 HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

25.05.2027

https://monypokn.pd/

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

26.05.2027

https://mounypokun.pd/

Hcropus pasBUTHS CTEPEOMETPUM KaK
102 HAyKU U €€ pOilb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

26.05.2027

https://mounypokun.pd/

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102 8

11 b KJIACC

Ne

w/n Tema ypoka

Koaun4yecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoTbl

IIpakTH4eckue
padoThbI

Jlara
U3yYEeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3zoBaTe/ibHbIE

pecypchl

[ToBTrOopenue Temsl "KoopanHatel
BEKTOpA Ha IJIOCKOCTH U B

npocrpaHcTee”

NHcTpyKTax Mo TeXHHKe 6€301acHOCTH.

01.09.2026

https://mounypokun.pd/
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IToBTOpenue temsl "CkaisspHoe

03.09.2026

https://monypokn.pd/

2 MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpEeHue TeMsbl "Brruncinenue yria 04.09.2026 = https://monypokn.pd/
MEX/1y BEKTOpaMHu B IPOCTpaHCTBE"
YpaBHeHUE IOCKOCTH, HOpMaJlb, 08.09.2026 = https://mounyporu.pd/

4 YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax.
Bxonnas quarnocruueckasi pabora

5 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, 10.09.2026 | https://monypoku.pd/
ypaBHEHUE IUIOCKOCTH B OTpE3Kax

5 YpaBHEHHE IOCKOCTH, HOpMaJb, 11.09.2026  https://mounypokn.pd/
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousseneHne 15.09.2026 | https://monypokn.pd/

8 JInHeHbIE HEpaBEHCTBA, TMHEMHOE 17.09.2026  https://mounypokn.pd/
IIpOrpaMMHUpPOBaHUE

9 JInHeHbIE HEpaBEHCTBA, TMHEMHOE 18.09.2026  https://mounypokn.pd/
IIpOrpaMMHUpPOBaHUE

10 AHanUTHUYECKHE METO/IbI pacuéTa yria 22.09.2026 | https://monypokun.pd/
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX

11 AHanmuTUYECKHE METObI pacyéra yria 24.09.2026 = https://monypoku.pd/
MEXKy INIOCKOCTSIMHA B MHOTOTpaHHUKAX

12 dopmyiia pacCTOSIHUSA OT TOUKHU 10 25.09.2026  https://mounypoku.pd/
IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue pacctossHul OT TOUKHU 10 29.09.2026 | https://monypokun.pd/
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHUM OT TOUKHU 10 01.10.2026  https://monypokun.pd/
IIJIOCKOCTH B IPABUJIBHOW NMUPAMHU/JIE

15 KonrtponbHas pabora "AHanutuueckas 02.10.2026 = https://monypokn.pd/

reomeTpus”
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16

CeueHus MHOT'OI'PpaHHUKOB: CTAHAAPTHLIC
MHOI'OI'PaHHUKHA

06.10.2026

https://monypokn.pd/

17

18

19

CeueHust MHOTOTPAHHUKOB: METO/T
CIICIIOB

CeueHuss MHOTOTPAHHUKOB: CTaHIapTHHIE
IJIOCKOCTH, TIEPECEUEHUS MPSMBIX
IUIOCKOCTEH

[TapannensHbIe MPSIMbBIC U TIJIOCKOCTH:
napajuieIbHbIC CEUCHUS

08.10.2026

09.10.2026

13.10.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

20

21

22

23

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
pac4y€T OTHOLICHUI

HapaJ'IJ'IeJ'ILHLIC IpsAMBIC U ITIJIOCKOCTH:
YIIbI MEXKAY CKPCIIHUBAOIUMUCS
IMpsAMBIMHA

[leprienAuKynsgpHbIE NPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Naphbl
NIEPIEHIUKYIIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUH MHOTOI'PaHHUKOB
[lepnieHiuKynspHBIE IPSIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIIEHIUKYIIApax

15.10.2026

16.10.2026

20.10.2026

22.10.2026

https://mounypokun.pd/

https://monypokn.pd/

https://monypokn.pd/

https://mounypokun.pd/

24

[IepnenquKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHMCIICHHUS JIIMH B
MHOT'OTPaHHUKAX

23.10.2026

https://mounypokun.pd/

25

[ToBTOpEHME: TOIIAAN
MHOTOYTOJEHUKOB, (POPMYJIBI JJIS
TJI0IAeH, COOOpaKEHUSI TIOT00MS

05.11.2026

https://mounypokun.pd/
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26

IToBTOpenue: iomanu
MHOT'OYTOJILHUKOB, ()OPMYJIBI JJIS
101 1N, COOOpaKEHHSI TIOI00MS

06.11.2026

https://monypokn.pd/

27

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

10.11.2026

https://monypokn.pd/

28

29

30

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IIJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHUSI TOT00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00us

Kontponbnas padota "IloBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

12.11.2026

13.11.2026

17.11.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

19.11.2026

https://mounypokun.pd/

32

33

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKITUH yIJia
CrepeoMeTpuuecKkue 3aaun, CBI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napasuieNenuneaa

20.11.2026

24.11.2026

https://monypokn.pd/

https://monypokn.pd/

34

HpI/IKJ'IaJIHI)IG 3aJa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa IpAMOYT'OJIbHOT'O
Iapajiiejacnuicaa

26.11.2026

https://mounypokun.pd/

35

OO6BbEM IpsIMON TPU3MBI

27.11.2026

https://mounypokun.pd/
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36

CrepeoMeTpuuecKre 3a1auu, CBSI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSAMOiA
MIPU3MBI

01.12.2026

https://monypokn.pd/

37

38

39

IIpukiiagHele 3a1a4m, CBsI3aHHbIE C
00BEMOM MPSIMOI TPU3MBI
Boruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
HAaKJIOHHOH IPU3MBbI

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0bém
MUPaMU/IbI

03.12.2026

04.12.2026

08.12.2026

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

40

®opmyna 00bEMa MUPaMUIbIL.
OTHo1eHne 06beMOB MUPAMUJL C OOLIUM
yIIJIOM

10.12.2026

https://mounypokun.pd/

41

dopmyna 00bEMa TUPAMUIBIL.
OTHo1IeHHE 00BEMOB MTUPAMHU]T C OOIIIUM
YTJIOM

11.12.2026

https://mounypokun.pd/

42

43

CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00bEMaMy HAaKJIOHHOM MPU3MBbI

CrepeomeTpHuuecKkue 3aJjauu, CBI3aHHbIE
¢ 00bEMaMU TUPAMHUIBI

15.12.2026

17.12.2026

https://monypokn.pd/

https://monypokn.pd/

44

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsI3aHHBIE C 00HEMOM HAKJIIOHHOM
MIPU3MBI

18.12.2026

https://mounypokun.pd/

45

46

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

[Tpumenenue 00bEMOB. Brruncienue
paccTostHUSA 10 IIIOCKOCTH

22.12.2026

24.12.2026

https://mounypokun.pd/

https://monypokn.pd/
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47

KonTponbras padbota "O0béM
MHOTOIpaHHUKa"

25.12.2026

https://monypokn.pd/

48

49

50

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTH

[ToBTOpHBIN HHCTPYKTAXK MO TEXHUKE

oe3onacHoctu. Humnmp. [Ipsmoit
Kpyrosoy nunusap. [lnomans
MIOBEPXHOCTHU LIWJINHJPA

Konunueckas IOBCPXHOCTD, 06pa3y101une

KOHMYECKOU nmoBepxHocTu. Konyc

29.12.2026

12.01.2027

14.01.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

51

CeueHue KOHYcCa TNIOCKOCTHIO,

HapaHHCHBHOﬁ IIJIOCKOCTH OCHOBAHUA

15.01.2027

https://mounypokun.pd/

52

53

Yceu€nnslit konyc. M3o0paxenne
KOHYCOB U YCEYEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

19.01.2027

21.01.2027

https://mounypokun.pd/

https://monypokn.pd/

54

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

22.01.2027

https://mounypokun.pd/

55

CrepeomeTpuueckue 3aa4 Ha
JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH IUIIMHIIPA,
KOHYCa

26.01.2027

https://mounypokun.pd/

56

CrepeomeTpuueckue 3aauu Ha
JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHYCa

28.01.2027

https://monypokn.pd/
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57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

29.01.2027

https://monypokn.pd/

58

59

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

Cdepa u map

02.02.2027

04.02.2027

https://monypokn.pd/

https://monypokn.pd/

60

[epecedenue cheps U mapa ¢
iockocThlo. Kacanue mapa u cdepsr
IUIOCKOCTBIO. Byt n m300pakenue mapa

05.02.2027

https://monypokn.pd/

61

62

63

[epeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepbl
IJIOCKOCThIO. By u n3o0paxenue mapa
VYpasuenue chepsl. [Lnomans chepor u eé
yacTei

Cummetpus cdephl 1 mapa

09.02.2027

11.02.2027

12.02.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/

64

65

66

67

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHNUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

CrepeomeTprudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM HX CEYCHHI TIOCKOCTHIO
[TpukiagHbIe 3312491, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHHUE: OKPY)KHOCTH Ha IIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH,
CTaH/IapTHBIE MTOIO0HS

16.02.2027

18.02.2027

19.02.2027

25.02.2027

https://mounypokun.pd/

https://monypokn.pd/

https://monypokn.pd/

https://mounypokun.pd/
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68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUs
1 MHOT'OI'PaHHHUKOB

26.02.2027

https://monypokn.pd/

69

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

02.03.2027

04.03.2027

https://monypokn.pd/

https://monypokn.pd/

71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

05.03.2027

https://monypokn.pd/

72

73

74

O0béM mumrHIpa. Teopema 06 00béMe
MPSMOTO HUJIMHAPA

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0bém
KOHYyca

TTimommaan OOKOBOH U TIOTHOM
MOBEPXHOCTH KOHYCA

09.03.2027

11.03.2027

12.03.2027

https://mounypokun.pd/

https://monypokn.pd/

https://mounypokun.pd/

75

76

77

78

CrepeomeTpHuuecKue 3aa4u, CBI3aHHbBIC
C BbIUUCIIEHHEM 00BbEMOB IIIIMHIPA,
KOHYCa

[Tpuknanueie 3ana4n no teme "OOBEMBI U

TIJTOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06bvEme mapa. [Tnomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BbEMOB
mapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U

16.03.2027

18.03.2027

19.03.2027

23.03.2027

https://mounypokun.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/
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https://моиуроки.рф/
https://моиуроки.рф/
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https://моиуроки.рф/

iomaabio cepsl. COOTHOMICHUS MEXKTY
TUTOIIASIMH [TOBEPXHOCTEH 1 00BEMaMuU
MOIOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeomeTpHuuecKkue 3aJa4u, CBsI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB TeJ U
IJIoIIae MOBEPXHOCTEN

25.03.2027

https://monypokn.pd/

80

81

82

83

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBukeHust u paBeHCTBO Guryp. OOmiue
CBOWCTBA JBHKCHUI

Bupl nBuxkeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajibHasi CHAMMETPHSI, IOBOPOT BOKPYT
IpsAMON

[Ipeobpa3zoBanus nogobus. [Ipsmas u
cdepa Ditnepa

26.03.2027

06.04.2027

08.04.2027

09.04.2027

https://mounypokun.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

84

85

86

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcTae”

Oo6o6maromiee noropenue 11 noHATUH U
METO/0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX M IIOCKOCTEH
B ITpocTpaHcTBE"

13.04.2027

15.04.2027

16.04.2027

https://mounypokun.pd/

https://monypokn.pd/

https://monypokn.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
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87

Oo6o06maromee nosropenue 11 noHsATUl U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"BekTopsl B npocTpaHcTBe"

20.04.2027

https://monypokn.pd/

88

Oo6o06maromee noropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

22.04.2027

https://monypokn.pd/

89

Oo6o06maromee nmoBropenue 11 moHsTHH U
MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHMI:
"O6beM MHOTOTpaHHUKA"

23.04.2027

https://mounypokun.pd/

90

Oo6o06maromee nmosropenue 11 moHsTHH U
MeTOoJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHMI:
"O6beM MHOTOrpaHHUKA"

27.04.2027

https://mounypokun.pd/

91

Oo6o06muaromiee noropenue 11 noHATU U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

29.04.2027

https://monypokn.pd/

92

O6o6matonee nopropenue 11 nonsruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix ten"

30.04.2027

https://mounypokun.pd/

93
94

WroroBas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAsA pa60Ta

04.05.2027
06.05.2027

https://mounypokun.pd/

https://monypokn.pd/
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95

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHU

07.05.2027

https://monypokn.pd/

96

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

11.05.2027

https://monypokn.pd/

97

98

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH

13.05.2027

14.05.2027

18.05.2027

20.05.2027

21.05.2027

25.05.2027

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://monypokn.pd/

https://mounypokun.pd/
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COBPCMCHHBIX MHKCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

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 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS U3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3anMHOE pacIONOKEHUE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOIO yIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajlycHast
Mepa IBYTPaHHOTO yTria
76 OnepupoBaTb MOHATUSAMU: MHOIOIPDAaHHMK, BBIIYKJIBIH M HEBBITYKIIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPaHHUKA, IPaBHJIbHBI MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBITYKJIBbIE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TIPU3MBI,
napaJiesIenue 1)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPaHHHUKOB,
' UCIIONB3YS METOJI CIEI0B
CTpouTh CceYEeHHST MHOTOTPAaHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYCCKUX BEJMUYMH MO 0Opa3iam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIE AHAJTUTUYCCKHE METOJIBI IPH
7.12 pEelICHHH CTaHIAPTHBIX MaTeMaTHYECKHMX 3aJady Ha BBIUYUCIICHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKH JIO0 MPSAMON, OT TOUKHJIO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIMMUCS MPSIMBIMU
713 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOJbI ITPpH




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAKOIIMMHUCA IPSAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEH, o0BéMaMu MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTpP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmensaTh mpocTelllne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIC 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTYallMU ¥ IPUMEHATH U3yYEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHHUS
MaTeMaTH4ecku  CcHOpPMYIHPOBAHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
7.20 pealibHble CUTYallMd Ha SI3bIKE T'€OMETPHUH, UCCIIEOBATh MOCTPOCHHBIE
MOJIEINTU C UCTIOIH30BAHNEM T€OMETPUUYECKUX ITOHATHH U TEOPEM, arrapara
anreOppl, pemarh MPaKTHUYECKUE 3aJadd, CBS3aHHBIE C HaXOXKICHHUEM
TreOMETPUYECKUX BEITHUNH
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITHASIMU: IHJIHHIPHYECKAs] TIOBEPXHOCTh, 00pa3yromme
6.1 [IMHAPUYECKOW TIOBEPXHOCTH, IHMIMHIP, KOHUYECKas ITOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALCHUS
6.4 KnaccudumupoBars B3auMHOE pacmioiioKeHHe CPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M TUIOIIAAM TMOBEPXHOCTEHW TEI BpalleHHUS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOMICHUS MEXTY TUIOIIAIIMU IIOBEPXHOCTEH M 00BEMaMH
IMOAOOHBIX TEI

6.9

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYI0 Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANOJaralolliuX HECKOJIbKO IIAroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOXKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMpaBUJIO MTapaJuICJICIIUIICAa ITPH CIIOKECHUHN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/ly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUUICCKUE 3aJa4Yi HAa TPUMCHCHUEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUN U
HAaXO0XICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeWIIMe IMPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUUECKHX 3a1a4

6.22

6.23

IIpuBOoAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh PealibHbIC
CUTYallUU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIHPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
peabHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecss npsmble. llapamienbHocTs HpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: MapajlieiabHble MIOCKOCTH, CBOMCTBA MapalIeIbHBIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne1, IoCTPOCHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TapajlieIbHbIe U NEPIECHANKYISPHBIE K IIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yroJ1, TMHEHHBIN yroJl IBYTrpaHHOro yria. [leprnenuKkynsp u HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsAiTHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHMKA, BBIIMYKIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTh Npu3Mel. [lapamnenenunen, npssMOyroiabHbIi NapajuIeIenUuIe]
u ero corcrtsa. Ilupamuaa: N-yronbHas nupaMuia, FpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBWIIbHAA U yCEU€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUIIBHBIE MHOTOIpDaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMUiA,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTPUU B nupamMuiax, napajjiejacnuicaax, IMPaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTH IpPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHo# nupamupl. [Tonstue 06 06béMe. O0bEM UpaMUIbl, TPU3MBI

1.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MY TUIOMIAISIMH TOBEPXHOCTEH,
00bEMaMU MTOTI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIire MIINHIPUYECKON MTOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlumuHap: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTH

Cdepa u map: ueHTp, paanyc, AHaMeTp, TIIOMAAb MOBEPXHOCTH cdeprl. BzanmHoe
pacnosoxenue chepbl U TIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, mionans

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSMOYTOJIBHOTO Napanjenenunena u ciueactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BbEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHONIIEHUS MEXAY  IUIOHIAASIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss mMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpAa HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3agad, CBs3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIEHUE YITIOB MEXKAY NPSMBIMU U ILNIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUECKUX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOopeMa, CIIEICTBHE, CBOMCTBO, IIPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W MPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPAllMU Haj
MHOXECTBAMH; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar AJIs ONMCAaHUs PEAIbHBIX IIPOLECCOB U SIBJICHUHN U IIPU PELICHUH
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LIEJI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypallbHON CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTATOK I10 MOAYJIIO, PAallMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U JorapudmMamu, npeoOpa3oBaHUs JPOOHO-palMOHATBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATH IOHATHUSAMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  IMporpeccus; yMEHHME  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI) Pa3JIMYHBIX IPHUEMOB; pELIAThH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; NPHUMEHSATh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PELICHHUS MAaTEMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUECHUs
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH;, yMEHHE
BBIUMCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMH, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO Ul HCCIeloBaHUsA (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEro
pelieHusl B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIoImaan U 00BEMBI q)Hpr C IIOMOIIIBIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTUdHAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHKLMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpPa30BaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHNUHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (QYHKIIHMIA 711 pEIICHUST
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
NPOICHTHI, I0JIM ¥ YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTh TOBApPOB M
yCIIyT, HaJIOTH, 3aJ1a4i U3 00JaCTH yIpaBJIEHUS JIUYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJYyYEHHOE DPEILICHUE 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 MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTnyeckoe, MeIuaHa,
HauOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKaTh, HHTEPIPETUPOBATD
nH(opMaIrIo, TPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIoIIYyI0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadUudecKux
METO/IOB M DJIEKTPOHHBIX CPEJICTB; TpaMueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIOJIEHUsT C TOMOIIBI0 JAWAarpaMM pPAacCEUBaHUS U JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyualiHOW BEJNMYMHBI, (YHKIUH paclpelnesieHuss H  IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOIO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN JUIs
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YrOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKY IUNIOCKOCTSIMH; YMEHUE UCIIOJIB30BATh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajmienenurne]n, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPAaMUJbl, MPU3MBI, KOHYyCa, IIIMHApPA, 00BbEM KyoOa,

NpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAa, THPaAMHUAbI, MPU3MbI, HOUJIMHIApPA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHHUS KOHYCAa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMWINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TTOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpEACICHUS U3y4aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuo ¢Guryp mno
Pa3IUYHBIM TPHU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOAO0OMS, IO0J0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHUE OTHOIICHHUS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FEOMETPUIECKUE BEIMYUHBI (JJTMHA, YTOJI,
oMb, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 PEANTbHOW KM3HM, YMEHHE BBIUUCIATH TCOMETPUYECCKHUE BEIUYHUHBI
(mMHa, yrous, IUIOMAAb, O0O0BEM, IJIOMIAIh MOBEPXHOCTH), HCHOIB3Ys
u3ydeHHbIEe (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYP
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATDH

IMPOABJICHUEC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna 1 BBIYUCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JeicTBus ¢ apupMeTHIeCKUMHU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHble U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BHIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomriekcHble uncia
2 VpaBHEHUS M HEPABEHCTBA

21 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Marpwuiia cucTeMbl JTHHEHHBIX ypaBHEHHA. OTpeieuTeb MaTPUIIBI
3 OyHKIMY U TpaPuKH




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toxa3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas mporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (QyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u np.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOIANYECKHUE MATEPHUAJIbBI VI YUUTEJIA
Marematuka. I'eomerpusi. Metoauueckue pexkomenaamnuu. 10-11 kmacce (k

yueOHuky Atanacst JI.C.. u ap.). IIpocBemenue 2023 ron

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
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