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MNOACHUTEJBHASA 3AIINCKA

['eomeTtpust sBAsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus, TaK Kak oOOECleYMBaE€T BO3MOXHOCTb H3YyUYEHHs JUCLUIUIMH
€CTECTBEHHO-HAYYHOW HANpPaBJIECHHOCTH M MPEAMETOB TyMAHUTAPHOIO IIMKJIA.
[lockonbKy  Joruueckoe  MbllieHHe,  (opMuUpyeMoe  IpH  HU3YYEHUHU
00y4aroImuUMHCs TOHSATUIHHBIX OCHOB I€OMETPUHU, TIPU JOKA3aTEIbCTBE TEOPEM U
NOCTPOCHUH LEMOYKH JIOTUYECKUX YTBEPKACHUN MpPU PELICHUU T€OMETPUYECKUX
3ajla4, YMEHHE BBIIBUTaThb M ONpPOBEprarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSI IIPU PELICHHUH 33]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
bu3uYeCcKuX 3a7ad.

Lens ocBoeHus: nmporpaMMel yueOHOTo Kypca «leoMeTpusi» Ha yrimyOnéHHOM
YPOBHE — pa3BUTHE WHAMBUAYAJbHBIX CHOCOOHOCTEH OOydallmuxcs MOpu
U3yUYEeHUU TEOMETPHH, KaK COCTABJISIOIICH MpeaMeTHON obmactu «Marematuka u
uHdopMaTuka»  uyepe3  OOecledeHWe  BO3MOXKHOCTH  MPUOOpETeHUus |
UCIIONIb30BaHMs  Oojiee TUIyOOKMX TEeOMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUUHBIX TEOMETPUHU, U HEOOXOIAUMBIX JJI YCIEIIHOTO MPoQeCcCrOHaTbLHOTO
00pa3oBaHus, CBA3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMAaTHKHU.

[IpuopureTHEIMU 3a7adaMy Kypca TEOMETPUU Ha YIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH M YCUIUBAIOIIUMHU KypcC 6a30BOTO YPOBHSI, SBIISFOTCSI:

pacHIMpeHne MpeiCTaBlIeHUs O TEOMETPUU KaK YacTH MUPOBOM KYJIBTYPHI U
(dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUHU C OKPYKAIOLIUM MUPOM;

(opMUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MaTeMaTH4YeCKHX MOJIESAX, MO3BOJSIONIMX OMNHUCHIBATH W H3y4aTh
pa3HbI€ SBJICHUS OKPYKAIOIIEr0 MUpA, 3HAHUE MOHATHITHOTO arlapara 1o pasiaeiy
«CrepeomeTpus» yd4eOHOro Kypca reOMEeTpuUu;

dbopMupoBaHue  yMEHUS  BJIaJ€Th  OCHOBHBIMM  TIOHSATHUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HUX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMynn ¥ yMEeHHE WX NPUMEHAThb, YMEHUS JOKa3bIBaTh TEOPEMBbI U HAXOIHTH
HECTaHJIaPTHBIE CIIOCOOBI peIlieHus 3a/1a4;

dbopMUpoBaHUE YMEHHS paclo3HaBaTh Ha YepTexax, MOJACISIX U B pealbHOM
MHUpE MHOTOTPaHHUKM U TejJa BpalleHUs, KOHCTPYUPOBAaTh TIE€OMETPUUYECKHE
MOJIETIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXHOCTH AKCHOMATHYECKOTO IMOCTPOEHUs
MaTeMaTU4eCKuX TEeOopuil, (OpMUpPOBAHUE TMOHUMAHUS POJH AKCUOMATHKHU TpHU
IIPOBEJICHUU PACCYKIACHUM;

(opMHUpOBaHUE yMEHHUsS BIAJETh METOJAMH JOKA3aTeIbCTB W AJITOPUTMOB
pelIeHus], YMEHUS UX IPUMEHSAThH, IPOBOAUTH JOKA3aTEIbHbBIEC PACCYKICHHS B XOJI€
pEelIeHUs] CTEPEOMETPUYECKUX 3ala4 W 3a7ad C MPAKTUYECKUM COJEpIKaHHEM,



dbopMupoBaHUE  TPEACTABICHUS O HEOOXONMMOCTH  JIOKA3aTelbCTB  IIPH
000CHOBaHMU MAaTeMaTUYECKUX YTBEPKIACHUN U POJIM aKCHOMAaTUKU B MPOBEACHUU
JEAYKTUBHBIX PACCYKICHUIT;

pa3BUTUE U COBEPIICHCTBOBAHHE WHTEIUICKTyaJIbHBIX M  TBOPYECKUX
criocoOHOCTeN 00y4aromuxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKIX
yYMEHUH, KPUTUYHOCTH MBIIICHUS, HUHTEpPECca K U3YUEHUIO TEOMETPUH;

dbopmupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHONW T'€OMETPUH:
YMEHHUSI pacIlio3HaBaTh TMIPOSBICHUS TEOMETPUUYECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalibHbIX >KMU3HEHHBIX CUTYalUsX U MPU U3YUYCHHUH JIPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBHCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEATbHBIX CHUTyallMid, HCCIENOBAaHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIIPETALUH MTOJYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMM COJIEpKaTEIbLHBIMU JIMHUSIMU YyueOHOro Kypca «l'eomerpus» B
10-11 xmaccax sBisitorcs: «lIpsmble ©W  TMJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanauku», «Tena  BpameHus», «Bekropel HW  KOOpAMHATHL B
IPOCTPAHCTBEY, «/IBU)KEHUS B MPOCTPAHCTBEY.

Cdopmynupoannoe Bo PI'OC COO tpebGoBaHME «yMETh ONEPUPOBATH
MOHATUSMI», PEIICBAHTHHIMA TE€OMETPUU Ha YIITyOJNEHHOM ypOBHE OOYyYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTelbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKUX YMEHHMHM  pacmpenensieTcs He  TOJIbKO IO
COJIEpKaTeIbHBIM JIMHUSIM, HO U 1O rogaM oOyueHusi. Coaepkanue oOpa3zoBaHus,
COOTBETCTBYIOLIEE NPEIMETHBIM pe3ynbraraM ocBoeHuss denepanbHOll padoueit
IpOrpaMMbl, paclpefeaCHHbIM [0 rojaM OOy4Y€HHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUITUAIBHBIM BOIIPOCAM O0YyYarOIIHecs
oOpamiaJiich ~ HEOAHOKPATHO. TO  TMO3BOJSIET  OpPraHUW30BaTh  OBJIAJICHHE
T€OMETPUYECKUMU MOHITUSMU W HaBBIKAMU IMOCIEI0BATEIHLHO U MOCTYIATENbHO, C
cOONI0ZIeHNEeM TPUHIMIIA TPEEMCTBEHHOCTH, @ HOBbIC 3HAHUS BKJIIOUATh B OOLIYIO
CUCTEMY TE€OMETPUYECKHUX MPEICTaBICHUN 00ydYarOIMUXCs, PACIIUPSIS U yTITyOmsis
e€, 00pasyst MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHUIO TEOMETPUU Ha YIITyOIEHHOM YPOBHE MTO3BOJISIET:

co3marb  yciuoBus  ana  auddepeHnmanud  00ydyeHHUs, TMOCTPOCHUS
WHINBUIYaTbHBIX ~ 00pa30BaTebHBIX MPOTPaMM, OOECIEUYUTh  YIITYOJEHHOE
U3yYECHHE TEOMETPUHU KaK COCTABIISIIONIEH yueOHOTo npeameTa «MareMaTrkay;

MOJTOTOBUTH OOYyYalOUXCSd K TMPOJOKCHUIO M3YUYEHUSI MAaTeMaTHUKU C
yu€ToM BbIOOpa Oymymie mnpodeccuu, obecrneurBas MPEEeMCTBEHHOCTh MEXTY
0o01muM 1 mpodeccuoHaNIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «leomerpusi» Ha YIIyOIEHHOM YPOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hezeno), B 11 kmacce — 102
yaca (3 yaca B HEJICIIO).



COAEPXAHME OBYYEHMUSA
10 KIIACC

IIpsiMble M JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TOHATHS ~ CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBOo. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHHME TpPSMBIX B MPOCTPAHCTBE: MEpPECEKaroIuecs,
napajulelibHble M CKpEUIMBaKoIIMecs mpsMble. [Ipu3HakM CKpelMBarOMIUXCS
npsaMbIX. [lapannenbHOCTh NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MTapaJUICIIbHbIE
IpsIMblE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSIMBIX, IApaJLICIbHOCTD
npssMoM U TUIOCKOCTH. [lapamienbHO€ U LEHTpaldbHOE MPOECKTUPOBAHUE,
nzo0paxxenue @uryp. OCHOBHBIE CBOICTBa MapaIeIbHOTO TMPOEKTUPOBAHUS.
N3obpaxkenue ¢uryp B mapauiebHOM MPOEKUMH. YIIbl C COHAIpaBICHHBIMU
CTOPOHAMM, yIroJd MEXAy NpsAMBIMA B TIpocTpaHcTBe. [lapammensHOCTB
IJIOCKOCTEM: MAapaJUICNIbHBIE IUIOCKOCTH, CBOMCTBA IMAPAJUICIIBHBIX IUIOCKOCTEH.
[IpocTeitiie  mpocTpaHCTBEHHbIE  (PUTYpbl  HA  IUJIOCKOCTH:  TETpadp,
napasuleNIeNUNeNd, IOCTPOCHUE CEUCHU M.

[leprieHIMKYIAPHOCTD MPSIMOM M IIOCKOCTH: MEPHEHAUKYIIPHBIE MPSMbBIE B
MIPOCTPAHCTBE, NPSMbBIC NaApaUIEIbHBIE W NEPICHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAMKYJISIPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpeMa O IPAMOWU
NEePIEHINKYISIPHOM IJIOCKOCTH. OpToroHasibHoOE IPOEKTUPOBAHHUE.
[leprieHIUKYISP W HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE
OT MOpsAMOM A0  IUIOCKOCTH, MNpoeKuus  (GUryppl  Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEW: IIPU3HAK  NEPHEHIUMKYISIPHOCTH  ABYX
miockocTel. TeopeMa o TpEX MepHeHANKYIApaX.

VYmiel B MPOCTPAHCTBE: Yrojl MEXKIY NMPSAMOM U IUIOCKOCTBIO, JIBYI'PAHHBIN
yTOJI, JUHEWHBIA yTOJI JBYTPAHHOTO yrya. TpEXTpaHHBIA U MHOTOIPDAHHBIE YTIIBL.
CBolicTBa IJIOCKUX YIVIOB MHOTOI'PaHHOrO yriia. CBOKCTBA MJIOCKUX U IBYTPaHHBIX
YITIOB TPEXTPAHHOIO yIva. TeopeMbl KOCMHYCOB M CHHYCOB ISl TPEXTPAHHOIO
yria.

MHororpaHHuKHu

Buapsl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, IpsiMasi U HaKJIOHHAs MTPU3MBI, OOKOBAsl M TOJIHAS TTIOBEPXHOCTH MPU3MBI.
[Tapamenenunen, NpsAMOyroJbHBIN NapauIeeue] U €ro ceocTea. Kparyanmue
IIyTH Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. Ilupamuna: n-yroapHas nupaMuaa, NpaBUIIbHAS U yCeUEHHAS
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEl MNPaBUIBHON MNUPAMUJIBIL.
[IpaBuiibHBIE MHOTOTPAHHUKH: IpaBWIIbHAs MpuU3Ma M IpaBWIbHAs NUPaMUA,



npaBWiIbHAs ~ TpeyroyibHas TNUpaMHUAa U [PaBWIBHBIM  TeTpasmp, KyoO.
[IpencrasineHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIP, TOACKAIP U UKOCAIP.

Briuncienre 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JUAroHaM, YIVIBI.
[Inomanes OOKOBOWM MOBEPXHOCTH M TOJHOM MMOBEPXHOCTH MPSAMOMl IMPHU3MBI,
IIONaJAh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH TPSIMOW MPU3MEI.
[Tnomans OOKOBOM TOBEPXHOCTH M TOBEPXHOCTU TNPABWIHHOW MUPAMUIBI,
T€OpeMa O IUIOLIAY YCEUEHHOW TUPAMU/IBL.

CuMMmeTpus B  TNPOCTPAHCTBE. JNEMEHThl CHUMMETPUM  MNPABUIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpHUSi B NPaBWIbHOM MHOTOTPAHHUKE: CUMMETPUS
napajuiejenunesa, CUMMETPUS IPABUIIBHBIX IMPU3M, CHUMMETPUS MPaBUIBHOU
IIAPAMUIBI.

BekTOpbI N KOOPANHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOpPHI KOJUIMHEAPHBIE, COHANPABICHHBIE W MIPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JI€UCTBUS C BEKTOPAMHU: CIIOKEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXCHUE BEKTOpA Ha
yucio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpa HA YHCIIO.
[lonATHE KOMIITAaHApHBIE BEKTOPBI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHWM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BeKTopam. [IpsaMoyrompHass  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopauHarel BekTopa. CBA3b MEXIYy KOOpAMHATaMHM BEKTOpa M
KOOpAMHATAMH TOYEK. Yroill Mexay Bekropamu. CKaISIpHOE MPOU3BEACHUE
BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[TonsiTHsA: TMAMHAPUYECKAas TOBEPXHOCTb, KOHHUYECKAas TIOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, oOpasyiomue mnoBepxHocTed. Tenma BparieHus:
IWIMHIpP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. BzammHOe pacmonoxeHue
chepsl W IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenwe Tten
BpaIlieHusl Ha MJIOCKOCTH. Pa3BépTka mwmmHapa u koHyca. CummeTpusi cepsl u
nrapa.

O0béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJILHOTO Tapajuiesienunena u cieactBuss u3 He€. OObEM MpsMol U
HAKJIOHHOM TIPU3MBI, WJIWHIpPA, TUpaMuabl U KoHyca. O0bEM IIapa u mapoBOTo
CErMeHTa.

KomOunanmu Tten BpamieHuss U MHOTOrpaHHHMKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCAaHHAas OKojo IwiuHapa. Ilepecedenne cdepsl m 1mapa ¢
iockocThio. Kacanwme mapa u cdepbl miockocTeio. [loHSATHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpALCHUS.

[Inomanpk MOBEPXHOCTH HWJIMHAPA, KOHyCa, IUIOMAas chepbl U €€ JacTew.
[Tonobue B mnpocrpanctBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH MOBEPXHOCTEH
nonoOHbIX ¢uryp. IIpeobGpazoBanue momoOus, ToMOTeTHs. PereHue 3amad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAIlEHUs: CEUCHUS IIUITUHIpa
(mapayyienbHO U TEPHEHIUKYISIPHO OCH), CEUYeHHUsI KOHyca (IapasulesibHbIe
OCHOBaHHIO U MPOXOASIIUE Yepe3 BEPIIUHY), CEUCHHUS I11apa, METOJIbI MOCTPOCHHUS
CEUEHUI: METOJ CIEJ0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJl NEPEHOCA
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpocrtpancTBe. Omepanuy Hajx BEeKTOpaMH. BekTopHoe
YMHOXK€HHE BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXeHus. [IpsamoyronbHas
cucrtema koopauHar B npoctpanctBe. Koopaunarsl Bekropa. PaznoxkeHne BekTopa
no 6asucy. Koop/inHaTHO-BEKTOPHBIN METO/ NP PEIICHUH FT€OMETPUUYECKUX 3a]1au.

JBUKeHUs B IPOCTPAHCTBE

JIBmxenus: mpoctpanctBa. OrobpaxeHus. J[BkeHHs W paBEHCTBO (GUTYP.
OO6mme cBolicTBa JBWXKCHUW. Buapl JIBWKEGHHMI: MapalljIeibHBIN IEpeHoC,
LIEHTpaJlbHAasl CUMMETpHUsS, 3€pKajbHAas CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanust mogodus. [Ipsmas u cdepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIUIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

1) rpaxxaaHckoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTH I'PaXAAHCKON MO3UIMK 00YYarOIIerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO  WIEHA  POCCHICKOro  oOmIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Ipoleayp TpakIaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHUE
B3aUMOJICIICTBOBATh C COIMAJbHBIMU HMHCTUTYyTaMH B COOTBETCTBUM C HX
GYHKIUSAMU U Ha3HAYEHUEM;

2) naTpuoTHYecKoe BOCIMTAHHE:

c(hopMHUPOBAHHOCTH POCCUMCKON Tpa’kAaHCKON HACHTUYHOCTH, YBOXKCHHUS K
IPOLUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MATEMAaTUYECKOW ILIKOJIBI,
UCIIOJIb30BAHME JTHX JIOCTMXKEHUH B JAPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUsS, 3TUYECKOIO IOBEACHMS, CBA3AHHOIO C NPAKTHYECKUM
IPUMEHEHUEM JIOCTWKEHHM HAyKH W JACATEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIJIa B TOCTPOCHHUE YCTOMUMBOIO OYIyILIETO;

4) 3cTeTM4ecKoe BOCIMTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas ASCTETHUKY MAaTE€MaTH4YEeCKHX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyKIeHUN, BOCIIPUUMUNBOCTh
K MaTeMaTHYE€CKUM acCIlleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusuuyeckoe BocIUTAHME:

chOpMUPOBAaHHOCTh yMEHHSA MPHUMEHATh MAaTEMaTHYECKUE 3HAHHUS B
MHTEpecax 30pOBOro U 0€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE TMUTaHWE, COATAHCHUPOBAHHBIN PEXKUM 3aHITHH U
OTIbIXa, peryispHas (punyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-0310POBUTENIBHON AESTENBHOCTBIO;

6) TpynoBoe BociMTAHUE:

TOTOBHOCTb K TpYIy, OCO3HAaHHWE LIEHHOCTH TpPYAOJIIO0Us, HUHTEpec K
paznuyHbiM  cpepaM  NpodeCcCHOHATBHON  JAESITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOH M €€ NPWIOKEHUSIMH, YMEHUE COBepLIaTb OCO3HAHHBIM BBIOOD
Oynymieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTP M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUIO HAa NPOTSDKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHNHN ITPAKTUYECKHX 33]1a4 MaTEMaTU4YE€CKOW HAIIPaBICHHOCTH;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

C(hOPMHPOBAHHOCTb  SKOJIOTMUECKOM  KYJIBTYpbl, TMOHUMAHHUE  BIIHSHUS
COLMAJIbHO-DKOHOMHMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOIHOU U COLIMAIBHOMN
Cpelbl, OCO3HAHME INI0OATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM, OpUeHTaUs
HA TpPUMEHEHWE MAaTeMaTUYeCKUX 3HaHWM i pelieHus 3agad B o0nacTu
OKPY’KaloIIEN Cpeabl, IUIAHUPOBAHHE ITOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
NOCJIEACTBUN 11 OKPYKAIOIIEN CPENBL;

8) neHHOCTH HAYYHOIO MO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUS  HAyKu U  OOIIECTBEHHON  MPaKTUKH, [OHUMaHUE
MaTeMaTU4eCKOM HayKh KakK cQepbl 4YelOBEYECKOW IeATEIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS UMBWIN3ALMH, OBJIAJCHHUE S3bIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOW KakK CpEIACTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYULIECTBIATh IIPOCKTHYIO U HCCIEHOBATEIbCKYIO JEATEIBHOCTD
UHIUBUIYAJIbHO U B TpYMIIE.

METAIIPEJMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIEC YHUBEpPCaAIbHBIC Y4eOHbIe JeHCTBUSA

ba3oBble joruyeckue 1efMcTBuA:

BBIABJIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE INPU3HAKU MaTeMaTUYECKHUX
OOBEKTOB, TOHSTHUW, OTHOIICHUHW  MEXAYy MOHATHUSIMHU, (POPMYIHPOBATH
ONpEENICHNs TTOHITHI, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIUY,
OCHOBaHMS 11 0000IICHNS U CPAaBHEHMS, KPUTEPUHU MTPOBOAMMOTO aHAIN34,

BOCIIpUHUMATh,  (OPMYIUPOBaTH W  MpPeoOpa3oBbIBaTh  CY>KICHUS:
YTBEPIUTEIbHBIE U OTPUIIATEIbHBIC, €UHUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUNS
B (hakTax, MaHHBIX, HAOTIONCHUSIX W YTBEPKIACHUSIX, TpEIjiaratb KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUUI;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W
VHJYKTUBHBIX YMO3AKJIFOUEHUN, YMO3AKJIFOUEHUN 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIBHO JTOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(OpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJBL;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3ajadu  (CpaBHUBaTh HECKOJBKO
BapUAHTOB PEILECHHUsI, BEIOMpPATh HanbosIee NOAXOIAUIUMN C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBare/ibCKkie AeHCTBHA:



UCIIOJIb30BaTh BOIPOCHI KaK KCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUSA,
dbopMynupoBatb  BONPOCH,  (PUKCUpYyIOLIME  TPOTUBOpEUYHE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (opMUpOBaTh TUMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENIPHO CILNIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SIBICHHUS, IIpoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMu, SIBIICHUSIMU, TTPOIIECCAMMU;

CaMOCTOSITeNIbHO (OPMYIUPOBaTh OOOOIIEHHUSI U BBIBOABI MO PE3yJIbTaTam
NPOBEIEHHOTO  HAOMIOACHUS,  WCCIICNOBAaHWSA, OICHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yIbTaToB, BBIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TpOIEcca, a TakKe BbIIBUTATh
MIPEATNOIOKEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanuei:

BBISIBIIAITh JIepuuTel MHPOpPMAITUU, JAHHBIX, HEOOXOMUMBIX I OTBETa HA
BOIIPOC U JJISI PEILICHHUS 3a]1a4H;

BbIOMpATh MH(OPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJU3UPOBATh,
CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh HHGOPMAIIUIO PA3JIMYHBIX BHJIOB U
dbopM TIpecTaBICHNUS,

CTPYKTYpHpOBaTh HWH(OpPMAIUIO, MPEACTABIATh €€ B pa3IuvHbIX (opMax,
WTIOCTPUPOBATh rpaduyecKi;

OIICHUBATH HaJIEKHOCTD uHpopManuu 1o CaMOCTOSITEIILHO
c(hopMyIUpPOBAHHBIM KPUTEPUSIM.

KoMMyHuKAaTMBHBbIE YHUBEPCAJIbHbIE YUeOHbIe TelCcTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHu OOIIECHMsI, SICHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3ajayu,
KOMMEHTHUPOBATh MOJIYYEHHBIN Pe3yJbTaT;

B XO0Jle OOCYXXJICHHS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aadd, BBICKA3bIBaTh WJCH, HAIICIICHHBIE Ha TIOUCK
pEILIeHUs, COMOCTABIATh CBOU CYXKJICHHUSA C CYXICHUSIMU APYTMX YYaCTHUKOB
Jyajora, oOHapy>KUBaTh pPa3jIM4YHe M CXOACTBO IO3MIIMNA, B KOPPEKTHOH (opme
bopMynMpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MPEACTaBIATh PE3yJAbTaThl PEIICHUS 3a/a4u, SKCIEPUMEHTA, UCCIICIOBAHMUSI,
MIPOEKTa, CAMOCTOSTENBHO BHIOWpATh (GOpMaT BBICTYIUICHHS C YYE€TOM 3ajad
MIPE3CHTAIIUA U OCOOCHHOCTEH ayTUTOPUH.

PerynsiTuBHBIE YHHBepcaJbHbIe yUeOHbIE JeiiCTBUSA
Camoopranuszaumus:



COCTAaBJIATh IUIaH, aJTOPUTM PEILIEHUs 3aJauu, BBIOMpaATh CIOCOO pelIeHus ¢
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOM HH(OpMAIUK.

CaMOKOHTPO./Ib, SMOLMOHAJIbHBII UHTEJIEKT:

BIAJIETh  HABbIKAMU  [IO3HABATENbHOM  pedrexkcuu  Kak  OCO3HaHMS
COBEpIIAEMBIX JAEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTaTOB, BIAJETh
cnoco0aMM CaMOMNPOBEPKHU, CAMOKOHTPOJIA Ipollecca M pe3yibTara perieHus
MaTeMaTU4ECKOM 3a1a4H;

OpeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIPHU PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTUBHI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX,
HalIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBHIM, OOBSICHATH MPUIHHBI
JOCTIKEHUS] WM HEAOCTHKEHHS PE3yIbTaTOB ACSITEIbHOCTH, HAXOAUTHh OIIHUOKY,
JlaBaTh OILIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEILHOCTD:

IOHMMaTh U HWCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJbHOU
paboTel TpU pemieHWH Yy4eOHBIX 3agad, MNPUHUMATh I[eIb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM paboOThl, paclpeneisiTh
BUJIBI PabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC U PE3yJIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B IPyNMHOBBIX (popmax paboThl (0O0CyxkAeHUs, OOMEH MHEHU,
«MO3TOBBI€ IITYPMBD» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C JPYTUMHU WICHAMU KOMaH/bI, OLIEHUBATh KAY€CTBO CBOETO BKJIAJIa
B OOmMIl MNpPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoniry 10 ki1acca oOyyaromuiicss HayuuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHATUSIMU CTEPEOMETPUU TPHU
pelIeHnH 3a7a4 U IPOBEACHUN MaTEMAaTUYECKUX PACCYKICHU;

e IPUMEHSTH AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX IPHU PEIICHUU
TreOMETPUUECKUX 3a/1a4;

e KiIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOIHO OINEPUPOBATH TMOHSATHUSAMH, CBSI3aHHBIMH C yIlJaMd B
NPOCTPAHCTBE: MEXKIY MNPAMBIMA B TPOCTPAHCTBE, MEXKIY NPAMOU U
IUIOCKOCTHIO;

e CBOOOIHO OMEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



cBOOOJTHO pacrlo3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB (IIpU3Ma,
nUpaMuja, NpsIMOYTOJIbHBIN Napauienenunesn, Kyo);

KJaccu(UUMUpOBaTh ~ MHOTOIPAHHHMKHM,  BbIOMpas  OCHOBaHMS s
KJIacCU(UKAINY;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSMHU, CBS3aHHBIMH C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITIOJIHSATH napajuieiabHoe, LEHTPAaJbHOE U OPTOTOHAIBHOE
MPOEKTUPOBaHNUE (DUTYpP HA TUIOCKOCTh, BBIMOIHATH M300paxeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUsT MHOTOTPAaHHUKOB PA3JIMYHBIMU METONAMHM, BBINOIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh  IUIOMIAAM  [OBEPXHOCTEM  MHOTOTPaHHUKOB  (MpHU3MA,
MUPAMUJIA), TEOMETPUUYECKUX TeJl C MPUMEHEHUEM (POPMYIT;

CcBOOOJTHO ONEPUPOBATH MOHITUSIMH: CUMMETPHUSI B IIPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHMMETPHUH
duryps;

CBOOOZHO ONEpUPOBaTh MOHATUSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM U
KOOpJAHMHATaM B IIPOCTPAHCTBE;

BBINOJIHATD JEHCTBUS HAJl BEKTOPaMU;

pemiath 3aJa4d Ha JI0KA3aTeIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH U
HaXOXJICHUE TE€OMETPUUYECKUX BEJIMYUH, MPUMEHSSA HU3BECTHBIE METObI
IIPU PELICHWH MAaTEMaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIIOXKHOCTH;

OPUMEHATD npocTenIme IpOorpaMMHBbIE CpeAcTBa u
AIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI npu peneHnn
CTEpPEOMETPUUECKHUX 3a/1a4;

U3BJIEKaTh, NPEOOpPa3OBbIBATh M HHTEPIPETUPOBATH HH(OpPMALIMIO O
INPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, INPEACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

NPUMEHATh TOJyYEHHbIE 3HAHWS Ha TMpaKTUKE: CpaBHUBAThb M
aHAJIM3UPOBATh PEAJIbHBIE CUTYAllMH, NPUMEHITh W3YUYEHHbIE MOHSITHUS B
mpolecce  MOMCKa  pPelIeHHs MaTeMaTH4ecKu  CPOopMYIUPOBAHHOMN
npoOJaeMbl, MOJEIHUPOBATh pPEAJIbHbIE CHUTYallUd Ha SI3bIKE T'€OMETPUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJEIN C MCIOJIb30BAaHUEM I'€OMETPUUYECKUX
MOHATUH M TEOpeM, ammapara aiareOpbl, pelarh MNPaKTHYECKUE 3aaadd,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKHUX BEIUYHH;

UMETh MNPEICTaBICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUM Kak
COCTAaBHOM 4acTu (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.



K xoniy 11 kiacca oOy4Jaromuiicss HayduTCs:

CBOOOZHO ONEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C IUJIMHAPUYECKOM,
KOHMYECKOM M Cc(EepudyecKkol MOBEPXHOCTSIMHU, OOBICHATH CIOCOOBI
MOJTyYECHMUS;

OIepUpPOBATh MOHATHUIMH, CBSI3AHHBIMU C TEJIaMH BPALLEHUS: LUIHHIPOM,
KOHYCOM, cpepoit U 1apom;

pacno3HaBaTh Tela BpalleHus (UWIMHAP, KOHYC, cdepa U 1ap) U
OOBSICHATB CIIOCOOBI OYUYEHHSI TEJT BPAIllCHUS;

KJIACCU(PUIIMPOBATHh B3aUMHOE PACIIONOKEHUE CHEPHI U MIOCKOCTH;
BBIUYHCIIATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpALLCHUS,
00BEMBI U TJIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIL;

CBOOOZHO OIEPUPOBATH MOHSATUSAMHM, CBSI3AHHBIMU C KOMOMHALUSAMH Tell
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAaHHBIA B chepy u
OINHCaHHBIN OKOJIO cepsl, cepa, BIUCAHHAST B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIISATh COOTHOIIEHUS MEXAY IUIOMIAAsIMU MTOBEPXHOCTEN U 00BEMaMu
MMOJIOOHEBIX TEI;

n300paxarh u3y4yaemble (UIYpbl, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUS TEJI BpallleHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MpPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (Urypax, MPEICTAaBICHHYIO Ha
yepTexax 1 puCcyHKax;

CBOOOHO OMEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNEPALIMK HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIHMHAT;
pemarb reOMETPUYECKUE 3a]a4ul Ha BBIYMCIICHUE YIVIOB MEXIY MPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIICHME DPACCTOSSHUM OT TOYKM 10 IUIOCKOCTH, B
1IEJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a TP PEUICHUY;
CBOOOZHO OMNEPUPOBATH TMOHATUSMHU, CBSI3AHHBIMU C JBH)KEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBIMOJIHATh M300pakKeHHsT MHOTOTPAaHHMKOB U Tell BpallleHUs IMpH
napajijieIbHOM — TEpPeHOCe, IEHTPAJbHOM  CHUMMETPHH, 3€pKaIbHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT NPAMOU, TpeoOpa3zoBaHus moao0us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJ BPAILLEHHUS: CEUECHUS LIWJIUHIpA
(mapaienbHO U MEPIEHANKYISIPHO OCH), CEUEHUsI KOHYca (MapaiyiebHbIe
OCHOBAHMIO ¥ IPOXOJAIIME Yepe3 BEPILINHY ), CEUEHUS 11apa;



UCIIOJIB30BaTh METOZABl IOCTPOCHUSA CEYEHUW: METOH CIIEN0B, METOL
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH INTOCKOCTH;
NIOKa3bIBaTh NT€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHATh T€OMETPUUECKUE (aKThl Il PELICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANoJIaraloIiuX HECKOJIbKO IIaroB pPELIEHUs, €CIU YCIOBHUSA
NpUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

pemarh 3aJa4yud Ha JOKa3aTrelIbCTBO MAaTEMaTUYECKUX OTHOLIEHUW U
HaXO0XJEHNUE TEOMETPUUECKUX BEJINYHH;

IIPUMEHATH IIPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

OPUMEHATh  MOJYYEHHBbIE  3HAHWS  HA  [PAKTUKE:  CpPaBHUBATb,
AHAJIM3UPOBATh U OLICHUBATh PEabHbIE CUTYallUH, TPUMEHITh U3YUEHHBIE
IIOHATHS, TEOPEMBI, CBOMCTBA B IIPpOLECCE IIOUCKA  PELICHHS
MaTeMaTH4eCKu C(POPMyIUPOBAHHON POOIEMBI, MOJEIUPOBATH PEATBLHBIC
CUTyallud Ha s3bIKE T'€OMETPUM, HUCCIIEIOBATh ITOCTPOCHHBIE MOZCIH C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUN U TEOpEM, anmnapara aareOpsl,
pemarb  NPAKTUYECKWE  3aJa4yd, CBS3aHHBIE C  HAXOXKICHUEM
Tr€OMETPUYECKHUX BEJINYNH;

UMETh MpeJCTaBlIeHUss 00 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HauMeHoBaHme pa3aesioB U TeM
MPOrpaMMbl

Beenenue B CTEPCOMCTPHUIO

B3anMHOE pacnosioxeHue MpsIMbIX B
IIPOCTPAHCTBE

[TapannenbHOCT NPAMBIX U INIOCKOCTEN B
IPOCTPAHCTBE

[leprnieHAUKYASIPHOCT NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

VIuel ¥ pacCTOAHMS
MHororpaHHUKH
Bexkrops! B mpocTpaHcTBe

[ToBTOpeHue, 0000IIEHNE U CUCTEMAaTHU3AIIHS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT' PAMME

Koan4yecTBo yacoB

Bcero

23

25

16

12

102

KoHTposbHbI
e padoThbI

IMpakTnyecku
e padoThbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/IbHbIEC

pecypcbl



11 KUIACC

HaumeHoBaHue pa3aesioB U TeM
NporpamMmMbl

Ne i/

AHanuTtHdeckas reomMeTpuAa

[ToBTOpeHue, 0000IICHNE U
CHUCTEMaTU3aLUs 3HAHUI

3 O0BEM MHOTOrpaHHHKA
4 Tena BpameHus

[Tnomany MOBEpXHOCTH U 0OBEMBI
KPYIJIBIX TEJl

6 JBrokeHus

[ToBropenue, 06001IeHNE U
CHUCTEMaTU3aLMUs 3HAHUI

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuyecTBo 4yacoB

Bcero

15

15

17
24

17

102

KoHTposbHbI
e padoTbI

[MpakTnyecku
e padoTbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

. Tema ypoka

OcHOBHbIE MpaBUIIa U300paXKEHUS HA
1 PHUCYHKE IUIOCKOCTH, apaJljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsATHS cCTEpeOMETPHH: TOUKA, IpsSMas,
TUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC

2 MpaBujIa U300paKEHUs HA PUCYHKE
TJIOCKOCTH, MapalieNbHbBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

IousTus: MNEPECCKAOMIUECCA TTIIIOCKOCTH,
3 MMEPCCCKAOMUCCA MMpAMasd U IJIOCKOCTh;
MOJIYyIIPpOCTPAHCTBO

[MoHsTHSA: TIEpEeCEeKAIOINECS MIIOCKOCTH,
4 MepeCceKarorecs MpsiMast U MII0CKOCTb;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHue

5 MPOCTEHIITNX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX 0ObEKTOB
MHororpaHHUKH, U300paKeHHe

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0O0bEKTOB

KoanuecTBo yacoB

Bcero

KoHTpoJbHbI
e padoTbI

IIpakTnyecku
e pabdoThbI

Jlara
U3y4YeHHu
s

DJIeKTPOHHbIE
mu(ppoBbIe
o0pa3oBare/ibHBI
e pecypchbl



10

11

12

13

AKCHOMBI CTEPEOMETPUH U NEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBHIC
cnenctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4eHHS IPSIMBIX H MJIOCKOCTEH

N300paxenue cedeHnii mupaMuipl, Kyda
Y TIPU3MBI, KOTOPBIEC MTPOXOAST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpammBanye NOCTPOEHHBIX CEUEHHM
pa3HBIMH [IBETAMHU

N3o0pakeHne ceueHuid MupaMuIbl, Kyoa
U TIPU3MBI, KOTOPbIE TPOXOAST Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX TJIOCKOCTEH.
PackpammBanue IOCTPOCHHBIX CEUCHUN
pa3HBIMU [IBETaMHU

N3o0pakeHne ceueHuid MupaMu/Ibl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 UX
pEbpa. M3o0paskeHue nepecedeHus
MOTyYEHHBIX TUIOCKOCTEH.
PackpaimBanue nocTpoeHHBIX CEUEHUN
pa3HBIMH [IBETAMHU

N300paxkeHre ceYeHn MTUpPaMHu/Ibl, KyOa
Y TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 hX
pEbpa. M3o0paskeHue nepecedeHus



14

15

16

17

18

19

20

21

MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEUEHUN
pa3HBIMM LIBETaMHU

MerTon cie1oB 1715l HIOCTPOEHUSI CEUEHUN

Mertona ciies1oB 15l TOCTPOCHUS CEYEHUM.
CBoiicTBa nepeceyeHruil MpsIMbIX U
IJIOCKOCTEH

Merton cnienoB It MOCTPOCHUS CEUSHH.
CaoiicTBa nepeceueHuii mpsiMbIX U
IJIOCKOCTEN

[TocTpoeHue ceueHuii B mupamu/e, Kyoe
o TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX qepTeX(ef/'I " 3allUCh 1aroB
MOCTPOCHUS

ITocTpoeHue ceyenuii B nupamue, kyoe
o TpéM ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIUCh 11arOB
IIOCTPOECHUS

[TocTpoenue ceuenuii B nupamuze, Kyoe
1o TpéM ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 111arOB
MIOCTPOCHUS

[TocTpoeHue ceuennii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cosznmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111arOB
[IOCTPOCHUS

[Toropenue mwiannmerpun: Teopema o
MIPOMOPLUHOHANIBHBIX oTpe3kax. [logodue
TPEYroJIbHUKOB



22

23

24

25

26

27

28

29

[ToBropenue mwiannmerpun: Teopema
Menenas. PacdeTsl B ceUeHMAX Ha
BBIHOCHBIX uepTekax. Mctopus pa3Butus
TJITAHUMETPUHU U CTEPEOMETPUH

KontpomnbsHas pabora "AKCHOMBI
crepeomerpun. Ceuenuns"

B3aumHoOe pacnonokeHue npsMbIX B
npoctpaHcTBe. CKpelMBarOLIUeECs
npsimble. [Ipr3Haky ckpemmBarommxcs
npsmbix. [lapannensHble npsMble B
IIPOCTPAHCTBE

Teopema o0 cymecTBOBaHUU U
€IMHCTBEHHOCTH NPSIMON MapaJliesIbHON
JAHHOM MPSIMOM, IPOXOASAIIEH Uepes
TOYKY IIPOCTPAHCTBA U HE JIXKallleh Ha
JaHHOM npsAMoi. Jlemma o nepeceuenun
napaJlICJIbHBIX IMPAMBIX INIOCKOCTBIO

[TapamienbHOCTB Tpex NpsAMBIX. TeopeMa
0 TPEX mapauIeNIbHBIX IPSAMBIX. Teopema
0 CKPEILMBAKOLIUXCS MPSMBIX

[TapanenbHoe IPOEKTUPOBAHUE.
OcHoOBHbIE CBOICTBA APAIIETHLHOTO
npoektupoBanus. M3o0paxeHne pa3HbIx
¢buryp B mapaienbHON MPOEKINN
[lenTpanbHasg npoekuus. Yroi ¢
COHAITPaBIIEHHBIMH CTOPOHAMHU. YTOII
MEX/1y IPSIMbIMHU

3ajayu Ha 10Ka3aTeIbCTBO U
WCCTIEIOBAHKE, CBSI3aHHBIE C



30

31

32

33

34

35

36

PacroI0KEHUEM MPSIMBIX B
MIPOCTPAHCTBE

[ToHATHS: MapaIenTbHOCTh IPSAMON U
IUIOCKOCTH B npocTpancTie. [IpusHak
HapaJIeIbHOCTHU MPSIMOIl U IIIOCKOCTH.
CaoiicTBa nmapamienbHOCTH IPSIMON U
TUTOCKOCTH

I'eomeTpuueckue 3a1aun Ha BEIYMCIICHHE
U 10Ka3aTelbCTBO, CBSI3aHHBIE C
NapaJlIeIbHOCTBIO IPSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

ITocTpoeHue ceuenusi, NPOXOASILIEro
4yepes JaHHYH0 IPSIMYI0 Ha YEPTEXKE U
[apajuleJIbHOTO APYroi npsamou. Pacyér
OTHOLICHUH

HapannenLHa;I IMpOCKI M, IPUMCHCHHUC
IJIA ITIOCTPOCHUA CeUeHUI KY68. n
HnapaJurejcruIieaa. CBolicTBa
napaJurejcrnyieaa u mMpu3Mbl

[Tapamnenpubie mwrockocTy. [Ipuznaku
MapajieIbHOCTH JIBYyX IUIOCKOCTEMH

Teopema o0 mapajieabHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOSIIEH Yepe3 TOUKY, He
MIPUHAICKALYI0 JAHHOW IJTIOCKOCTH U
CIIENCTBUS U3 HEe

CaolicTBa nmapauienbHbIX IJIOCKOCTEN: O
[apajuIeIbHOCTHU IIPSIMBIX IIEPECEYEHUS



37

38

39

40

41

42

43

44

IIpHU [IEPECEYECHNH ABYX ITapajlIe/IbHbIX
IIJIOCKOCTEN TpeThen

CaolicTBa napasuieabHbIX MNIOCKOCTEH:
00 OTpe3Kax mapasieNbHbIX MPSIMBIX,
3aKIIOYEHHBIX MEXY NTapaJuIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEUEHUN IIPSIMOM C
JBYMsI TapAJIJIEIbHBIMU IIOCKOCTSMU

IToBropenue: Teopema Iludaropa Ha
IJI0CKOCTH

[ToBTOpEeHUE: TPUTOHOMETPHUS
MPsIMOYTOJIBLHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a 1 IpsSIMOYTOJIBHOTO
napaJijesienunena

Brruucnenue ajiuH OTPEC3KOB B KY6G u
IpsAMOYTOJIbHOM ITapaJUICIICIIUIICAC

[lepneHUKYIAPHOCTH NPSIMON U
mnockoctu. [Ipuznax
NEPIEHIUKYIAPHOCTU IPSIMON U
IJIOCKOCTH

[lepneHUKyIAPHOCTD IPSIMON U
mockocTH. [Ipru3nak
MEPIEHAUKYISIPHOCTH TIPSIMON U
IJIOCKOCTH

Teopema 0 CylIECTBOBaHUHU U
€IUHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepes TOUKY IPOCTPAHCTBA U
MEePIEHANKYJIIPHON K TIIIOCKOCTH



45

46

47

48

49

50

51

52

53

54

55

[110CKOCTH M NEPIIEHIUKYISIPHBIE UM
MIPSIMBIE B MHOTOTPAHHUKAX

IInockoctu u NECPpHNCHAUKYIAPHBIC UM
MpsAMBIC B MHOTOI'PaHHUKAX

[leprienAuKysIp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyispa u3 TOUKH
Ha IPAMYIO

[lepneniukynasip ¥ HaKJIOHHAS.
[TocTpoenue neprneHANKYIsIpa U3 TOUKU
Ha MpsIMYI0

Teopema o TpEX MeprEeHIUKYIIIpax
(mpsimast u oOpaTHast)

Teopema o Tpéx nepneHIuKynsIpax
(npsimast u oOpaTHast)

Yros Mex)1y CKpEIMBAIOIIMMUCS
TIPSIMBIMH

ITouck neprneHauKyISIPHBIX IPSIMBIX C
IIOMOLIbIO MEPIEHANKYIISPHBIX
IIJIOCKOCTEN

OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue cedenuit Kyoa, NpU3MBI,
MPaBWJIbHOM NMUPaMUbI C IIOMOIIBIO
OpPTOTOHAJIIBHOW MPOEKIIUH
ITocTpoenue ceueHuit Kyoa, NpU3MBl,
IIPaBWJIBHOM NMUPaMUBI C IIOMOIIBIO
OpPTOTOHAJILHOW MPOEKIIUU



56

57

58

59

60

61

62

63

64

65

CuMMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO I1ocKocTH. [Inockoctn
CUMMETpPHI B MHOTOTpaHHUKaX

[Ipu3Hak nepneHANKYIAPHOCTH IPIMOU
U IJIOCKOCTH KaK CJIEACTBUE CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSTHUI OT TOYKH JI0 TIIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PAacCTOSIHUM OT TOYKH 10 IIOCKOCTH

Crioco0bl OIyCTUTH NMEPIEeHAUKYIISAPHI:
CUMMCTpUs, CABUT TOYKHU I10
NapajuIeIbHON IIPSIMOU

CaBur no HenapasuieJIbHON IPsSMOH,
M3MEHEHUE PacCTOSHUN

KonTponbhas pabota "B3zanmHoe
pacnoIoKeHUE TPSMBIX U IJIOCKOCTEN B
npocTpancTae"”

IloBTOpEHHKE: YrOa MEXKIY NPSAMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
[IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHHUE: yroa MEKIY
CKPEIMBAIOIMMUCS IPSIMbIMU B
IIPOCTPAHCTBE

I'eomeTpuueckre METObI BBIYUCICHUS
yIila MEXy NPSMBIMH B
MHOTOTPaHHUKAX



66

67

68

69

70

71

72

73

74

75

JIByrpanHbliif yros. CBONCTBO TMHEHHBIX
YIJIOB JIBYI'PaHHOIO yIJia

[TepnenaAuKyIISIpHBIE IIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHANUKYIISIPHBIX
IJIOCKOCTEN

[Ipu3Hak nepneHuKyIIpHOCTH
IIJIOCKOCTEM; TEOpeMa O NMPsMOU
IepeceyeHus AByX IIOCKOCTEN
MEPIEHIUKYISIPHBIX TPETHEN IUIOCKOCTH

[IpssMOyTOIBHBIN MapasuIeNienuIe; Kyo;
M3MEpEHMs], CBOMCTBA MPSMOYTOIEHOTO
napasenenuneaa

Teopema o0 quaroHanu NpsAMOyroabHOIO
napasulesienuIea v CIeCTBUE U3 Heé

CTepeOMeTpI/ILICCKI/IC U MPUKJIAAHBIC
3aaa4M, CBA3aHHBIC CO B3aMUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

HOBTOpeHI/ICZ CKpCHIUMBAIOIIHUECAH
IpsAMBIC, IMApPAJIICIBbHBIC IIJIOCKOCTHU B
CTAaHAAPTHBIX MHOTOI'PaHHUKAX

[Tapa napanenbHbIX IJIOCKOCTEN Ha
CKPETUBAIOIINXCS TIPSIMBIX, PACCTOSTHUE
MEX/1y CKPEIMBaIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUSAX

PaccrosiHue oT TOYKM 10 TUIOCKOCTH,
PacCTOsTHUE OT NMPSIMOM 10 TNIOCKOCTH
Beluncnenue paccTossHul MexXIy
CKPELIUBAIOIIUMHUCS IPAMBIMHU C



76

77

78

79

80

81

82

83

84

85

86

87
88

MIOMOIIbIO TEPIEHANKYISIPHOM
MJI0CKOCTH

TpéxrpaHHbIN yroj, HEPaBEHCTBA AJIs
TpexrpaHHbIX yIIoB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB U TPEXTPAHHOIO yIia
DneMeHTHI chepruuecKoil FeOMEeTPHHU:
reo/Ie3NUECKUE JINHUU Ha 3emiie
KonTponsnas padota "Yribel u
paccrosiHus"

Cucremarusanyst 3HaHUH
"MHOTrorpaHHUK U €ro 3JeMEHTHI"
[Tupamuna. Buasl nupamug. [IpaBunbaas
nupamuzia

[Ipusma. IIpsiMast 1 HaKJIOHHAs IPU3MBL.
[IpaBunbpHas npusma

[IpssmMoit napajurenenunesn,
NPSIMOYTOJIBHBIN Mapajuiesenumnes, Kyo
Brinykibeie MHOTOrpanHuku. Teopema
Ditnepa

Boinyknbie MHOrorpanHuku. Teopema
Diinepa. [IpaBuibHbIC U
MOJTyPaBUIIbHbIE MHOTOIPAHHUKH
KonTposnbHas pabota "MHOrorpaHHuKu"
[TonsiTHEe BEKTOpa Ha IUVIOCKOCTH U B
MIPOCTPAHCTBE

CymMMa BEKTOpOB

Pa3zHocTh BEKTOpPOB



89 [TpaBuno mapanienenunena 1

90 YMHOX€EHHE BEKTOPA HA YHUCIIO 1
Pasnoxkenue BexkTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJJHON 1
MJI0CKOCTH
92 CkansipHO€ IIpOU3BEICHUE 1
93 Boruncnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimme 3axa4m ¢ BEKTOpaMu 1
95 [Ipocreitmue 3a1a4u ¢ BEKTOpaMu 1
96 [Ipocrelimme 3a1a4m ¢ BEKTOpaMu 1
97 [Ipocreitmue 3a1a4u ¢ BEKTOpaMu 1
98 O06o00mu1IeHNe U cUCTeMaTH3aIKs 3HAHUH 1
99 O0001IeHEe ¥ CUCTEMATHU3aN 3SHAHUA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpoibHas paboTa 1
102 O06o001IeH e U cucTeMaTH3aIus 3HAHUT 1
OBIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



11 KUIACC

Ne
n/n

KoanuyecTBo 4yacoB

Tema ypoka KoHTpoJbHBI
Bcero
e pabdoTbI
[ToBropenue Temsl "KoopauHarsl
BEKTOPA Ha MJIOCKOCTH U B 1
npocTpaHcTBe"
[ToBTOpenue temsel "CkanspHoe 1
MPOU3BEACHUE BEKTOPOB"
[ToBTOpenue Temsl "Bpruncienue yria |
MeXJly BEKTOpaMH B MPOCTpaHCTBE"
[ToBTOpenue Temel "YpaBHEHNE )
psIMOM, MPOXOsIIEH Yepe3 ABe TOUKHU"
VYpaBHeHUE MI0CKOCTH, HOPMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
YpaBHEHHE IITIOCKOCTH, HOPMaJb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
BekropHoe npoussenacHue 1

IIpakTHyecku

e padoTbI

Jlara
H3ydeHHst

04.09.202
5

05.09.202
5

05.09.202
5

11.09.202
5

12.09.202
5

12.09.202
5

18.09.202
5

DJIeKTPOHHbIE
undgpoBbie
00pa3oBaTeJIbHbI
e pecypchbl



10

11

12

13

14

15

16

JIuneliHble HEPABEHCTBA, INHEWHOE
pOrpaMMHUpPOBaHHE

JIuneliHble HEPABEHCTBA, INHEWHOE
IpOrpaMMHUpPOBaHUE

AHanuTnyeckue METOObI pacqéTa yrjia
MCXKAY NPpAMBIMU B MHOT'OI'PAHHUKAX

AHaJIUTHYECKHE METO/Ibl pacuéTa yria
MEXy TIIOCKOCTSMU B
MHOTOTPaHHHUKAX

dopmyra pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPIMHATAX

Haxoxzaenue paccTossHuM OT TOYKH 10
TUTOCKOCTH B KyOe

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO
IIJIOCKOCTHU B HpaBI/IHLHOﬁ ImUupamMuzc

KontponpHas padota "AHanmurnueckas
reomeTpus"

CeucHus MHOTI'OI'PaHHHKOB!
CTaHJAPTHBIC MHOTOI'PpaHHUKHA

19.09.202
5

19.09.202
5

25.09.202
5

26.09.202
5

26.09.202
5

02.10.202
5

03.10.202
5

03.10.202
5

09.10.202
5



17

18

19

20

21

22

23

24

25

CequI/If{ MHOFOFpaHHI/IKOBZ METOO
CIIEIIOB

CeueHnst MHOTOIPaHHUKOB:
CTaH/IapTHBIE TNIOCKOCTH, IEPECEUCHUS
IPSIMBIX U IJIOCKOCTEN

HapaHHCHBHBIC MpsAMBIC U TINIOCKOCTH:
napaJuICJIbHBIC CCYCHUA

[TapannenbHble MpsIMbIE U TNIOCKOCTHU:
pacuy€T OTHOLICHHI

[TapannenbHbIe TPSIMBIE U TJIOCKOCTH:
YIJIBI MEXKIY CKPEIIUBAOIIMMHUCS
OPSIMBIMU

[lepnieHquKyIIApHBIE NPSAMBIE U
IUIOCKOCTH: CTAHJAPTHBIE ITAPhI
NEPIEHANKYIAPHBIX INIOCKOCTEN U
IPSIMBIX, CHMMETPHUH MHOTOI'PAaHHHUKOB

[lepnienquKynspHbIE NpSIMbIE U
IJIOCKOCTH: TEOpEMaA O TPeX
NepHeHANKYIspax
[TepnenauKyasipHbIC IPSMBIE U
IJIOCKOCTH: BBIYKCIIEHUS IJIHH B
MHOTOT'pPaHHUKaX

[ToBTOpenue: momanu
MHOTOYTOJTLHUKOB, (DOPMYJIIBI JIJIS
TI0MAEH, COOOpaKEHHUS TOT00MS

10.10.202
5

10.10.202
5

16.10.202
5

17.10.202
5

17.10.202
5

23.10.202
5

24.10.202
5

24.10.202
5

06.11.202
5



26

27

28

29

30

31

32

33

34

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (DOPMYJIBI IS
TI0MIAJIEH, COOOpaKEHHUS MTOT00US

IToBTOpenue: momanu
MHOTOYTOJTHHUKOB, ()OPMYITBI JIJIsI
TI0IIAEH, COOOpaXKeHUS MOI00US

[Tnomany ceyeHuit MHOrOrpaHHUKOB:
TUTOILA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKCHHsI TOT00US

[1momaan ce4eHnii MHOTOTPaHHUKOB:
IUTOIIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS IMOT00uS

Konrtponphas pabora "[loBropenue:
MHOI'OT'paHHHUKH, CCUCHHA
MHOTOTPaHHHUKOB"

O6beMm Tena. O0beM IPSIMOYTOIBHOTO
napajuiesenuresia

3agaun 00 ynBoeHHH KyOa, o
KBajlpaType Ky0a; 0 TPUCEKIMH yTiia

CrepeoMeTprUeCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM MPSIMOYTOIBHOTO
napasuieNenumnena

HpI/IKJIaIIHBIG 3aJda4H, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMa MPSIMOYTOIEHOTO
napaJijiesenumneaa

07.11.202
5

07.11.202
5

13.11.202
5

14.11.202
5

14.11.202
5

20.11.202
5

21.11.202
5

21.11.202
5

27.11.202
5



35

36

37

38

39

40

41

42

43

O06BEM TpAMOI PU3MBI

CrepeoMmeTpuuecKkue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
IPSIMOM PU3MBI

[MpukiagHble 3a1a4n, CBI3aHHbIE C
00BbEMOM IIPAMOI ITPU3MBI

Boruncnenue 00bEMOB Tell C TOMOIIBIO
onpenenéHHoro uarerpana. O0bEmM
HAKJIOHHOM MpPU3MBI

Boruncnenue 00bEMOB TeJl C MOMOILIBIO
omnpenenéHHoro uaTerpana. OosEm
UPaMUIbI

dopmyrna 00bEMa THPAMHIBL.
OTtHomIeHue 00BEMOB THPAMHUL C
0o0LINM yITIOM

®opmyna 00bEMa MUPaAMUIBIL.
OTtHoleHNe 00bEMOB MHUPAMUT C
O0IIKUM YIJIOM
CrepeoMeTprUeCKHE 3a/1a4H,
CBSI3aHHbIE ¢ 00BEMaMH HaKJIIOHHON
IPU3MBI

CrepeomeTpuuecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU MUPAMUIbI

28.11.202
5

28.11.202
5

04.12.202
5

05.12.202
5

05.12.202
5

11.12.202
5

12.12.202
5

12.12.202
5

18.12.202
5



44

45

46

47

48

49

50

51

52

[Ipuknagueie 3agaun o Teme "OObEMBI
Ten", CBsI3aHHBIE C 00LEMOM HAKJIIOHHOM
MIPU3MBI

[Mpuknanueie 3amaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMUIBI

[Tpumenenue o0bEMOB. Boruncienue
pacCTOsIHUA 10 IUIOCKOCTH

KontponbHas padota "O6bEM
MHOTOrpaHHHKa"

Hunuaapuyeckast HOBEPXHOCTb,
oOpasyromire MUINHIPHIECKON
TIOBEPXHOCTH

Hunuuap. [IpsMoi KpyroBoi HWIMHIP.
[Imomae MOBEpXHOCTH LWIIMHIPA

KoHunveckas moBepXHOCTb,
o0pa3yroire KOHHYeCKOn
nosepxHocTU. Konyc

CedeHue KOHycCa MIIOCKOCTHIO,
napajuieNbHOM MJI0CKOCTH OCHOBAHUS

VYceuénnblii koHyc. M300pakenue
KOHYCOB U YCEYEHHBIX KOHYCOB

19.12.202
5

19.12.202
5

25.12.202
5

26.12.202
5

26.12.202
5

15.01.202
6

16.01.202
6

16.01.202
6

22.01.202
6



53

54

55

56

57

58

59

60

61

[Tmomanb G0KOBOY MOBEPXHOCTH U
MTOJTHOM MOBEPXHOCTHU KOHYyCa

[Tnomans 6OKOBOW MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYCa

CrepeomeTpuuecKkue 3a/1au Ha
JI0Ka3aTeNLCTBO U BBIUMCIICHUE,
MMOCTPOCHUEM CEYEHUN LIWIIMHAPA,
KOHYyCa

CrepeoMeTpuyeckue 3a/1auu Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHHUE,
IOCTPOEHUEM CEYEHUN LMINHIPA,
KOHYycCa

[Ipuknagabie 3a0a49u, CBI3aHHBIC C
ATUHAPOM

[IpuknagHeie 3a1a4u, CBA3aHHbIE C
LWIHHAPOM

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCThI0. B u n306paxenue mapa
[Iepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By 1 n3obpaxenue mapa

23.01.202
6

23.01.202
6

29.01.202
6

30.01.202
6

30.01.202
6

05.02.202
6

06.02.202
6

06.02.202
6

12.02.202
6



62

63

64

65

66

67

68

69

70

VYpaBuenue chepsl. [Inomans chepsr u
e€ yacrei

CummeTpust cdepsl U mapa

CrepeomeTpuuecKkue 3a/1au Ha
JIOKa3aTENBCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MOCTPOCHHUEM UX CEUEHUN IIOCKOCTHIO

CrepeomeTpuyeckue 3a/1aud Ha
JI0Ka3aTeIbCTBO U BBIUKCIICHHE,
CBSI3aHHBIE cO c(epoi U mapom,
MOCTPOEHUEM UX CEUECHUU MIIOCKOCTHIO

[TpuknagHbIe 3a7a49M, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYUCIICHUS B
OKpYKHOCTH, CTaHJapTHbIE OA00US

Paznmuunsie KOM6I/IHaLII/II/I TCJI BpalllCHUSA
U MHOTI'OI'PaHHHUKOB

3agauu no teme "Tesna u mMoBEepXHOCTH
BpauieHus"

3agauu no teme "Tena u moBEepXHOCTH
BpaieHus"

13.02.202
6

13.02.202
6

19.02.202
6

20.02.202
6

20.02.202
6

26.02.202
6

27.02.202
6

27.02.202
6

05.03.202
6



71

72

73

74

75

76

77

78

Konrtponbhas pabora "Tena u
MMOBEPXHOCTH BpalieHus"

O0wéM mmmHapa. Teopema 06 00bEME
MpAMOTro HUJIMHAPA

Brrancnenue 06bEMOB Tell C MOMOILBIO
ornpenenéHHoro uuTerpana. Oobém
KOHYyCa

[Tnomaan 6OKOBO U ITOJIHON
MOBEPXHOCTH KOHYCa

CrepeomeTpuuecKue 3aaauu,
CBSI3aHHBIE C BEIUHCIIEHHEM OOBEMOB
IIMH/IPA, KOHYCa

[Mpuknanueie 3anaqn mo Teme "OO0bEMBI
Y TUTOLIAU TTOBEpXHOCTEN Ten"

O0BEM 11apa U MIapoOBOro CEKTOPA.
Teopema 006 o0béme mapa. [lnomans
ctepsl. CTepeomeTprudecKre 3a1a4m,
CBSI3aHHBIE C BEIYUCIIEHHEM 00HLEMOB
n1apa, IapoBOro CErMeHTa U IapoBOTo
CeKTopa

[Tpuknanueie 3anaun mo TeMe "O0bEMBI
Ten", cBA3aHHBIE C 00BEMOM 11apa U
wiomaeio ceprr. COOTHOIICHUS
MEXy IUIOIASIMU IIOBEPXHOCTEHN U
00bEMaMu MOIOOHBIX TEJ

06.03.202
6

06.03.202
6

12.03.202
6

13.03.202
6

13.03.202
6

19.03.202
6

20.03.202
6

20.03.202
6



79

80

81

82

83

84

85

86

[TomoGHBIE TENa B TPOCTPAHCTRE.
N3menenune o0bEMa pu mogo0ouu.
CrepeoMeTprUeCcKHE 3a/1a4H,
CBSI3aHHBIE C BHIYHCIIEHUEM 00BbEMOB
TeJN U TUIOIIa/Iel TOBEPXHOCTEH

KonTponsnas padora "Iliomanam
MOBEPXHOCTU U OOBEMBI KPYIJIBIX TEN"

JIBr>KeHUs IPOCTPAHCTBA.
OtoOpaxenusi. J[BUKEHHUS 1 paBEHCTBO
¢uryp. OOmme CBOWCTBA TBMKEHUI

Bunb! 1BukeHUI: napaiieabHbIN
IIEPEHOC, LIECHTPaIbHasi CAMMETPHS,
3€pKaJibHasi CHMMETPUSL, IOBOPOT
BOKpYT IIPSIMOM

[IpeoOpazoBanus mogoous. [Ipsmas u
cdepa Ditnepa

I'eomeTpuueckue 3agaun Ha
NPUMEHEHNE JBUKECHUS

KontponbsHas padora "Bekrops! B
npocrpaHcTBe"

Ob6o06maromee nopropenue 11 nmonsTuit
U METONI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEeMaTH3aIlis 3HaHUM!:
"ITapayienbHOCTh NPSAMBIX U
MJIOCKOCTEH B MpocTpaHcTae”

26.03.202
6

27.03.202
6

27.03.202
6

09.04.202
6

10.04.202
6

10.04.202
6

16.04.202
6

17.04.202
6



87

88

&9

90

91

92

93

O6o061maromiee nopropenue 11 nmonsTuit
1 METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3alINsI 3HAHUM:
"Bekropsl B mpocTpaHcTBe"

Ob6o06maromee mosropenue 11 moHsTHit
U METO/10B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUH
"Bektopsl B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11 monsTuit
U METONI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIysl 3HaHUMH:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromee nosropenue 11 nmonsTuit
1 MeTo10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlus 3HaHUM!:
"O6beM MHOTOTpaHHHKA"

Oo6o6matomee moropeHue 11 moHsITHI
U METON0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aI1sl 3HAHUI:
"TTnomaau MOBEPXHOCTH U OOBEMBI
KpYyIbIX Ten"

Oo6o6matomee mosropenue 11 moHsTHI
U METONOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aLIMs 3HAHUIA:
"TTnomaau mOBEpXHOCTH U OOBEMBI
KpYyIbIX Ten"

HtoroBast koHTposIbHas paboTa

17.04.202
6

23.04.202
6

24.04.202
6

24.04.202
6

30.04.202
6

07.05.202
6

08.05.202
6



94

95

96

97

98

99

100

101

HTorosas koHTpoJbHas paboTa

[ToBTOpeHue, 0600IICHNE U
CHUCTEeMaTU3alUs 3HAHUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ posib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HayKHd U e€ pojib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMN

HcTopus pa3BUTHSI CTEPEOMETPUN KaK
HayKd U e€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BuTHs cTEpeOMETPUH Kak
HAayKHU U €€ pOJIb B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTMH

Hcropust pa3BuTHs CTEPEOMETPUN KAK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTMH

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJIb B Pa3BUTUU

08.05.202
6

14.05.202
6

15.05.202
6

15.05.202
6

21.05.202
6

22.05.202
6

22.05.202
6

28.05.202
6



COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ poJIb B pa3BUTUU

102 1 29.05.202
COBPEMEHHBIX UH)XEHEPHBIX U 6
KOMITBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB 110 102 2 0

[TPOI'PAMME






ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJTACC

Kox
MpoBepPsieMOro
pe3yJabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble NpeaAMeTHbIE Pe3yJabTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI POrpaMMbI CpPeIHero 001ero 00pa3oBaHus

I'eomerpus
OnepupoBarh NOHATHAMU: TOUKA, PsIMasi, INIOCKOCTh

IIpuMeHATh aKCUOMBI CTEPEOMETPUMU U CIEACTBUSA U3 HUX IIPU PELICHUU
reOMETPUYECKUX 3a1a4

OnepupoBarh MOHATHSMH: MapalieIbHOCTh M MEPHEHAUKYISIPHOCTh
MPSIMBIX U MJIOCKOCTEH

KnaccuduimpoBars B3auMHOE PacHoOiIOKEHHE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBarh MOHATHSAMHU: IBYT'PAHHBIN YroJ, TpaHH JByTPaHHOTO yIia,
peOpo IBYIpaHHOTO yIiia, JUHEHHBIN yroi ABYTPaHHOTO YIva, IpagyCcHas
Mepa JBYTPaHHOIO yIvia

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbIHI
MHOTOT'PaHHHUK, JIEMEHThl MHOTOI'PaHHHKA, IIPAaBUIIbHBIH MHOTOTPaHHUK

Pacrio3naBarh OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (IMpammuja, IMpHU3Ma,
MIPSIMOYTOJIBHBIN Mapajuiesienure, Kyo)

KnaccudunupoBatb ~ MHOTOTpaHHUKH, BBIOMpass OCHOBAHHS  JUIS
Kknaccupukanuu  (BBIMYKJIBIE W HEBBIMYKIbIE  MHOTOTPAaHHUKH,
IMPpaBUJILHLIC MHOT'OI'pPaHHUKH, IMpAMBIC u HAaKJIOHHBIC IMPU3MEI,
napajuieJeumnebl)

OnepupoBarb HOHITUSIMU: ceKyIast IIOCKOCTb, ceueHHe
MHOTOIPaHHHUKOB

OOBSICHAT, ~ MPUHLUIBI  TOCTPOCHHUS  CEYCHHH  MHOTOTPAaHHHKOB,
UCIIONB3Ysl METO]] CIIC/IOB

CTpouTh CEYEHUS MHOTOTPAHHUKOB METOAOM CJIEJOB, BBINOJIHSAThH
(BBIHOCHBIC) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTY:
BUJI CBEPXY, COOKY, CHU3Y

Penrarp 3aaun Ha HaXOXK/CHUE '€OMETPUYECKUX BEJIUYUH 110 00pa3nam
WM aJrOpuTMaM, MPHUMEHss M3BECTHBIC AHAIUTHYCCKUE METOIbI IPH
pPEUICHUM CTAaHAAPTHBIX MAaTeMaTW4eCKUX 33/1ad Ha BBIYMCIICHHE
PacCTOSIHUM MEXIy JABYMS TOYKaMH, OT TOYKH JIO MPSIMOM, OT TOUKUIO
IMJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCH ITPAMBIMU

Penratp 3amaun Ha HaXOXKJCHUE '€OMETPUYECKUX BEJIUYUH IO 00pa3nam
WM aJrOpUTMaM, MPHMEHss M3BECTHBIC AHAJIUTHYCCKUE METOIbI IPH



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KVIACC

Kox
NMPoBEPsIEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

pElIeHUN CTaHAAPTHBIX MAaTeMaTHMYECKUX 3a7ad Ha BBIYMCIICHUE YTIIOB
MEXIy CKpPEIIMBAOIIMMUCS MPSAMBIMHU, MEXAY MPSMON U IUIOCKOCTBIO,
MEX]y TUIOCKOCTSMH, ABYTPAHHBIX YIJIOB

Bbuucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPaHHHUKOB
(mpu3Ma, nupamuaa) ¢ IPUMEHEHHEM (OPMYII, BBIUUCIATH COOTHOIIEHUS
MEXIy IUIOIIA/IIMU MOBEPXHOCTEH, o0bEéMamu 0JOOHBIX
MHOTOTPaHHUKOB

OnepupoBarh MOHATUSAMHU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OChb H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPBI

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha
YyepTekax U pUCYHKax

[TpumeHsTh TeOMeTpUUecKre (aKThl IS PEIICHUS CTEPEOMETPUIECKHX
3a/1a4, MPEANoaralluX HECKOJIBKO WIaroB pPEIICHUs, €CIU YCIOBHS
IIPUMEHEHHUS 3aJJaHbl B ABHOH (popme

IIpumeHsaTh [IPOCTEMILINE IIpOrpaMMHBIE cpeacTaa u
NIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI pu peuieHun
CTEpEOMETPUYECKUX 3a]1a4

HpI/IBO,I[I/ITB IMPUMCPBI MAaTCMATHYCCKUX 3aKOHOM€pHOCTeI>'I B IIpUpoAc u
JKU3HHU, paACIIO3HABATH IMPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

[IpuMeHATh TOJIyYeHHBIC 3HAHMS HA MPAKTHKE: aHATU3UPOBATh peallbHbIC
CUTyallud ¥ TPUMEHSATh HM3yYCHHBIC TIOHATHS B TIPOIECCE TOUCKA
pellIeHrs MaTeMaTH4YeCKu c(OpMYITUPOBAHHON MPOOIEMbl, MOACIUPOBAThH
peanbHble CUTyallud Ha fA3bIKE T'€OMETPHUH, MCCIENOBaTh MOCTPOCHHBIE
MOJIENIM C UCIOJIb30BAHUEM TE€OMETPUYECKUX TMOHATUH U TEOpEM,
ammapara anreOpbl, pemiarb NPaKTUYECKHe 3a7a4dd, CBA3aHHBIE C
HaX0XX/ICHUEM I'€OMETPUUECKUX BEIHMUYUH

IIpoBepsieMble mpeAMeTHBIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHero 001ero 00pa3zoBaHus

I'eomerpus

OnepupoBarh NOHATUAMM: LUIMHIpUYECKasi TOBEPXHOCTb, 0Opasyoue
LWIMHIPUYECKON IOBEPXHOCTH, LWIMHADP, KOHUYECKas IOBEPXHOCTD,
oOpasyromue  KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepudeckas
IIOBEPXHOCTH

Pacrnio3naBarh Tena BpanieHus (UIMHIP, KOHYC, cdepa U map)
OOBsICHATH CIOCOOBI MOTYYESHHUS TEJ BPALLICHUS

Knaccudunuposars B3auMHOe pacrnonoxeHnue chepsl U MIOCKOCTH



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

OmnepupoBarh TOHATUSMH: IIIAPOBOW CETMEHT, OCHOBAaHHWE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOW CIIOH, OCHOBAaHHME IIAPOBOTO CJOS, BBICOTA
IIaPOBOTO CJI0s1, IIAPOBOI CEKTOP

Beruncnsate 00BEMBI M TUIOMIATM TOBEPXHOCTEW TeN BpalICHUS,
r€OMETPUYECKHUX TEJ C MPUMEHEHHEM (POpMYIT

OnepupoBaTh TOHITHSIMH: MHOTOIDAHHHUK, BIIMCAHHBIK B chepy
OTHUCAHHBIN OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJIO
BpallICHUS

BpuuciSITE  COOTHOIIEHUS MEXAY IUIOMAASIMU TMOBEPXHOCTEH U
00BéMaMH MONOOHBIX TEN

N300paxkars m3yuyaemble (UTYpBl OT PYKH U C MPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB

BoInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
O00bEMHBIX (UTYp: BHI CBEpXy, COOKY, CHU3Yy; CTPOUTH CEUEHHUS Tej
BpallleHUs

W3BnekaTb, UHTEPIPETHPOBATH M MPEOOpPa3OBbIBaTh HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha
YyepTekax U pUCyHKax

[TpumeHsaTh reomMeTpuueckue (akThl IS PEHICHUS CTEPEOMETPUUECKHIX
3a/1a4, NPEANOoJaraloluX HECKOJIBKO UIaroB pPEIICHUs, €CIU YCIOBHS
IIPUMEHEHHUS 3aJ1aHbl B ABHOU (hopme

OnepupoBath NOHATHEM: BEKTOP B IPOCTPAHCTBE

BI)IHOJ'IH?[TI) HCﬁCTBHﬂ CIIOKCHUA BCKTOpOB, BBIYUTAHUA BeKTOPOB nu
YMHO)KGHI/IX BeKTOpa Ha 4YHuCIIO, O6’I)$[CH$[TI), KaKuUMH CBOﬁCTBaMH OHHU
oOagaroT

HpHMeHHTL IMMpaBUJIO MMapaJuICCruIneaa nmpu CJI0XKCHUU BEKTOPOB

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrol MEXJAy BEKTOpaMH, CKaJIIpHOE MPOU3BEIECHUE BEKTOPOB,
KOJUTMHEApHBIE U KOMIUIAHAPHBIE BEKTOPHI

HaxonuTe cymMy BEKTOPOB M NHPOU3BENEHHE BEKTOpa Ha YHCIO, Yroil
MEX/1y BEKTOpaMH, CKaJsipHOE MPOU3BEIECHUE, PACKIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEApPHBIM BEKTOpaM

3azaBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBON CUCTEME KOOPAUHAT

Pemars HpOCTCﬁMHC TCOMCTPHUUCCKHUEC 3aaadiud Ha IMPHUMCHCHUC
BCKTOPHO-KOOPAHWHATHOI'O METOAa

Pemars 3aJa4u Ha J0Ka3arcjIbCTBO MaTCMaTHYCCKHUX OTHONICHUH U
HaXO0XKJACHUC TCOMETPUUCCKUX BCIUYHH I10 06pa3uaM WK aJiroOpuT™Mam,
IMPUMCHAA HU3BCCTHBIC METOAbI npu PEIICHUU CTaHJApPTHBIX
MAaTCMaTHYCCKHUX 3a1a4



6.21

6.22

6.23

[IpumeHnATH IIpOCTEMNIINE IIpOrpaMMHBIE cpencrTaa u
JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI pu penieHnn
CTEpEOMETPUUECKUX 3a]1a4

IIpuBonUTHE MpUMEpPBl MaTeMATUYECKUX 3aKOHOMEPHOCTEN B HMPUPOAE U
’KU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE

[TpuMeHATh NOTy4YEeHHBIE 3HAHUS Ha MPaKTHKE: aHAJIM3UPOBATh PeaibHbIE
CUTyalldd M TPUMEHATh H3y4YCHHbIE TIOHATHS B IIpollecce IOUCKa
peleHust MaTeMaTHu4ecku chopMyIMpOBaHHON POOIEMBl, MOAETHPOBATH
peanbHble CUTyallud Ha fA3BbIKE T'€OMETPHUH, MCCIEN0BaTh IOCTPOCHHBIE
MOJIEIM C MCHOJb30BAHUEM TE€OMETPUUYECKUX TIOHATUH U TEOPEM,
anmapara aireOpbl, pemarb NPaKTUYECKUE 3a7add, CBA3aHHBIE C
HAXOXKJICHUEM F€OMETPUUYECKUX BEJIUYUH



IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

7.1

7.2

7.3

7.4

7.5

HpOBepHeMLIﬁ IJEMEHT COACPKAHUA

T'eomeTpus

OcHoBHblE TIOHATUA cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00  aKCMOMAaTHMYECKOM  TOCTPOEHMHM  CTEPEOMETPUM:  AKCHOMBI
CTEPEOMETPUU U CIEACTBUA U3 HUX

B3aumHoe pacnonoxkeHue  OpSAMBIX B MPOCTPAHCTBE:  NEPECEKAIOIIHECH,
napauiCJIibHbIC HW  CKPCHIUMBAIOIMIUCCSA  TPSAMBIC. HapaﬂﬂeﬂbHOCTB MpsMBIX H
IJIOCKOCTE B  MPOCTPAHCTBE: IMapajulelibHble TMpsSMble B  MPOCTPAHCTBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, MAPAJIIEIBHOCTh NPSMOW M IUIOCKOCTH. YIJIBIC
COHAITPaBJIICHHBIMHA CTOpOHaMHu, YToJ1 MCXKOY TMpIAMBIMH B TIIPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEH: MapajuielbHbIEe MIIIOCKOCTH, CBOMCTBA MapaslieIbHbIX
wiockocteil. [Ipocreiiniie mpocTpaHCTBEHHbIE (QUTYpbl Ha TUIOCKOCTH: TETPadp,
Ky0, mapasienenune/1, ToOCTPOCHHE CeUeHUN

HepHeHZ[I/IKyJ'ISIpHOCTI) pr[MOfI U TUIOCKOCTH: HNCPHCHIAUKYIAPHBIC IPSAMBIC B
IMPOCTPAaHCTBE, MPAMBIC MMAPAIICIbHBIC U MICPICHANKYIAPHBIC K IJIOCKOCTHU, IIPHU3HAK
MEPIECHANKYIIPHOCTH MPSIMOM U TIJIOCKOCTH, TEOPEMA O MIPSMOU MEePIEHANKYIISIPHOM
IUIOCKOCTH. YIIIBI B TPOCTPAHCTBE: YIOM MEXIy TMPSMOM U IUIOCKOCTHIO,
JIBYTPAaHHBIM yTroj, JHMHEWHBIM yron aAByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT HpSIMON 10
IUIOCKOCTH, MPOEKLHUs (UTYyphl HA TIOCKOCTh. [leprneHanKyaspHOCTD MIOCKOCTEH:
NIPU3HAK  NEPHEHAMKYIIPHOCTM  JIByX  IUIOcKocTred. Teopema o0  Tpéx
IEPIEHIUKYIISIpax

[ToHsiTHE MHOTOTrpaHHHMKA, OCHOBHBIC SJIEMEHTHl MHOTOTPAaHHHKA, BBIMYKIIbIE H
HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yronabHas
IpU3Ma, I'paHU UM OCHOBAaHUS NPHU3MBI, NMpsMas U HAKJIOHHAS MPU3MbI, OOKOBas U
IIOJIHAsI TIOBEPXHOCTH Npu3Msbl. [lapannenenunen, npsMOyroybHBIN MTapajuIeIeuIIe]
u ero cBorcrtsa. Ilupamuna: n-yroinpHas nupaMuja, rpaHd U OCHOBAaHUE NTUPAaMU/IBL,
OOKOBasg M MOJHAas MOBECPXHOCTb NHUPAMUABI, MPABUJIIbHASA WU yCGLIéHHaSI nupamMujaa.
OneMeHTBI npu3sMbl MW MIHUPaAMHUOBI. HpaBI/I.]'H)HI)Ie MHOI'OTpaHHHUKHU: IIOHATHUC
MPaBWJIBHOTO MHOTOTPAHHMKA, MpaBWbHAs MpH3Ma U MpaBUIbHAs NHpPaAMHUAA,
MpaBWJIbHAS TPEYrojbHas MUpamMuaa 1 MpaBWIbHBIN TeTpasnp, kyo. [Ipeacrasnenue
O TpPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’p, AOAEKa’(p U ukocaypyrue CeuyeHus
MPU3MBI U TUPAMUIBI

CI/IMMeTpI/IH B IMPOCTPAaHCTBE: CHUMMETPHUA OTHOCHTCIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPHUHU B IMKMpaMuUaax, rnapajiiCiaCinuneaax, npaBUuIbHbBIX
MHOTI'OI'paHHHKaXx



7.6

7.7

Bbruncnenue 31€eMEHTOB MHOTOIpAaHHUKOB: p&Opa, AuaroHanu, ymisl. llmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOW MOBEPXHOCTH TMPSAMOM MPHU3MBI, IUIOIAIh
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH NpsiMOM Tpu3Mebl. [Lmomans 60koBOM
MIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOW NHUPaMUIbl, TEOpPEMa O ILIOLAAH
yceu€HHoM nmupamuabl. [Tonarue 06 06béme. OObEM MUPaMU/IbI, TPU3MBI

ITonoOHbIe Tena B mpocTpaHcTBe. COOTHOMIEHUS MEX Y IUIOIIA MU IOBEPXHOCTEH,
00bEMaMH MOTOOHBIX TeJ

11 KJIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIEeMEHT COAEPKAHMS
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, OOpa3yrolIve IMIMHIPUYECKOW MOBEPXHOCTH,
OCh LWIMHAPUYECKON moBepxHOCTH. IlunmmHap: ocHOBaHuMs U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOMIAIb OOKOBOW U TIOJTHOW MTOBEPXHOCTH

KoHunueckass MOBEpXHOCTh, 0Opa3ylomue KOHWYECKOH TOBEPXHOCTH, OCh |
BEpILMHA KOHUYECKOHN MoBepXHOCTH. KOHyC: OCHOBaHME U BepIlIMHA, 00pa3yromas
U OCh, IUIOWAAb OOKOBOW ¥ TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3ymoIiye U BbICOTa, OCHOBAHUS U OOKOBAs IOBEPXHOCTh

Chepa wm map: UEHTp, paauyc, AUAMETpP, IUIOMATb TOBEPXHOCTH CQEPHI.
B3anMHoe pacrnoyniokenne chepbl U TUIOCKOCTH, KacaTelnbHas MIIOCKOCTh K cdepe,
IJI0MIAbL Chephl

N3o0paxkeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka nmuimHIpa U KOHyca

KOM6I/IHaL[I/II/I TCJI BpallCHHUA W MHOTI'OT'PAHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIN
OKOJIO C(bepbl, ccbepa, BIIMCAHHAs] B MHOT'OT'PAHHUK, WUJIX TCJIO BPAllICHUA

[Tonsitue 06 oObéme. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 oO0bEME
NpSMOYTOJIBHOTO Tapajuienenunena u ciuenctBus u3 He€. OObEM IHMIHHIpA,
koHyca. O0BEM 11apa u Tionaab chepsl

[Togo6upie Tena B mpocTtpancTBe. COOTHOLIGHHUS MEXAY  IUIOUIAASMU
NOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TET

Ceuenust muIMHApa (MapafielbHO W MEPIEHIUKYISIPHO OCH), CEYeHHsS KOHyca
(mapannenbHOe OCHOBAHUIO U TIPOXOSINEe Yepe3 BEPIINHY ), CEUSHUS [1apa

Bextop Ha miockoctu M B mpoctpaHcTBe. ClokeHHE W BBIYUTAHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4yuciio. Pa3noxeHune BEKTOopa 1Mo TPpEM HEKOMILIaHAPHBIM
BekTtopaM. IlpaBuno mnapamienenunena. Pemenue 3amad, CBA3aHHBIX C
IPUMEHEHHUEM MpaBWII ACUCTBUI ¢ BEKTOpaMu

[IpsimoyronpHasi cucreMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaX. Yroil MeXAy Bekropamu. CkaisipHoe
MPOU3BEJCHUE BEKTOPOB. BhIUMCIIEHNE YITIOB MEXAY MPSIMBIMH U TIJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBINA METOA MPHU PELICHUH F€OMETPUYECKUX 3aa4



IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJJHETO OBIIEI'O OBPA3BOBAHUSI

Kon
NPoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHNUS K MPEAMETHBIM Pe3yJIbTATAM 0CBOCHUS
OCHOBHO# 00pa3oBaTeIbHON NPOrpaMMbI CpeaHero 001ero
o0pa3zoBanus

Brnanenne wmeromamu J0Ka3aTeNbCTB, aJlrOPUTMaMH pEIICHUS 3aad;
yMeHue (opMynupoBaTh U ONEPUPOBATH IMOHATUSMHU: OIpEICTICHHE,
aKchoMma, Teopema, CJEJCTBHe, CBOWMCTBO, NMPHU3HAK, JIOKA3aTelIbCTBO,
pPaBHOCHIIbHBIE (POPMYTUPOBKH; MPUMEHATDH UX; yMeHUE (HopMynupoBaTh
0o0paTHOE M TPOTHUBOIIOJIIOKHOE YTBEP)KACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMECPBI, HCIOJIb30BATb MCTOJ MaTeMaTU4ECKON HUHAYKIIUH,
NPOBOAMTH  JIOKA3aTENbHBIC PACCYKIEHHMsI TpH pEHICHWH 3ajad,
OLICHUBATb  JIOTMYECKYI0  IPABUIBHOCTb  PACCYXKICHUH; yMEHUE
OTIEPHPOBATh MOHATUSMH: MHOXECTBO, TMOJAMHOXXECTBO, ONEpPAIH HaJ
MHOXCCTBaMU, YMCHHUEC HCIOJIb30BATh TGOpeTHKO-MHO)KeCTBCHHBIﬁ
ammapar Jjisl ONMCaHUs peabHBIX POIECCOB U SBJICHUN M MPH PEIICHUN
3ala4y, B TOM YHCIC U3 APYIuUx y‘-Ie6HLIX npeaMeToOB; YMCHUC
OTIepUpOBaTh MOHATUSAMHU: Tpad, CBA3HBINA rpad, nepeBo, NUKI, rpad Ha
IJIOCKOCTHU, YMCHHC 3a/laBaTb U OIIMCBIBATb I‘pa(I)BI pas3siindHbIMU

croco6amu; UCIOIb30BaTh IPpadbl MPU PEIICHUH 33124

YMeHue onepupoBaTh MOHATHUSMHU: HaTypaJlbHOE YUCIIO, LEJI0E YHCIIO,
CTEIEHb C LIEJIbIM MOKa3aTelieM, KOPEHb HaTypalbHOW CTENEHHU, CTENEHb
C  palMOHAIBHBIM  IIOKa3aTelieM, CTENeHb C JACHCTBUTEIHHBIM
nokaszareneM, JorapudM UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
MPOU3BOJIBHOTO YHMCJA, OCTAaTOK IO MOMYJIO, pPallMOHAJIBHOE YMCIIO,
UppAlMOHANIFHOE  YWCJIO,  MHOXECTBAa  HATypalbHBIX,  IEJNbIX,
pallMOHATBHBIX, JEUCTBUTENIBHBIX YHCET; YMEHHE HCIOJIb30BaTh
NPU3HAKK JETMMOCTH, HAaUMEHBIIUNA OOUINIl NeIuTens U HauMEHbIIee
oOuiee KpaTHOe, anroput™ EBKiMIa npu penieHuu 3a1ad; 3HaKOMCTBO C
pPa3IMYHBIMH  TO3UIIMOHHBIMH  CHUCTEMaMH  CUUCJICHHS, yMEHHE
BBITIOJIHATh BBIYUCIICHUE 3HAUCHUM U MPeoOpa3OBaHMs BBIPAKEHUU CO
CTeNeHsIMH U Jorapudmamu, Mpeodpa3oBaHusl APOOHO-pAIIIOHATIBHBIX

BBIPDA)KCHHUM; YMEHHE ONEPUPOBATh MOHATHIAMU: IOCIEI0BATEIBHOCTD,



apudmMeTryecKas porpeccus, reoMeTpudecKas nporpeccus,
OeckoHeUHO yObIBalOIIas TreoMeTpHuYeckas MpOrpeccus; yMEHHue
3a/1aBaTh MOCJIEI0BATEIFHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyn;, yMEeHHE ONEepUPOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COTPSKEHHBIE KOMIUJIEKCHBIE YHCIIa, MOIYJIb U apPTYMEHT KOMILJIEKCHOTO
yrcna, (¢GopMa 3aluch KOMIUIEKCHBIX 4Hcenl (TeoMeTpuyecKas,
TPUTOHOMETpHUYECKass W  anreOpamyeckas); yMeTb IPOU3BOAWTH
apudmeTnyecKkre ACHCTBHS C KOMIUIEKCHBIMH UHWCJIAMH; MPUBOIUTH
MpUMEPHl  HCTOJIB30BaHMUSI ~ KOMIUIEKCHBIX  YHCEJ;  ONEepUPOBAThH
MOHATUSMM:  Marpuma 2X2  u  3%3, onpenenuTenb MaTpHULBL,

l"eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPECACTIUTEIIA

YMeHue onepupoBaTh MOHATUAMH: pallMOHAIbHBIC, UPpPALUOHAIBHBIC,
MoKa3aTeNbHble, CTENEHHbIE, JorapuMuUyecKue, TPUTOHOMETPUUECKUE
ypaBHEHHSI M HEPABEHCTBA, WX CHCTEMbI, YMEHHUE OIEpUPOBATH
MOHSITUSMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpazoBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHUW M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TMOMOIIBIO PA3IMUHBIX NPUEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMbl C TapaMeTpoM; MPHUMEHSTbH
ypaBHEHHS, HEPABEHCTBA, UX CHUCTEMBI JJI1 PEUICHUS MATeMaTHYECKHUX

3a]a4 ¥ 3a/1a4 U3 pa3IU4HbIX 001acTell HayKu U peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSIMH: (PYyHKUHUSA, YETHOCTh (YHKIUH,
HNEePUOUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (PyHKIMHU, HAauOONbIlIee U HaUMEHbIIIee 3HAUECHUs
(GyHKIUN Ha TPOMEXKYTKE, HeNpepbIBHAs (PYyHKIIHSI, aCUMIITOTHI I'paduka
GbyHKIMH, TIepBasi U BTOpas MPoU3BOAHAs (PyHKIUU, TEOMETPUUECKUNA U
¢u3uueckuii CMBICT TPOU3BOJHON, MEepBOOOpa3Has, ONpPeACIEHHbIH
UHTETpal; YMEHUE HaxXOIUTh aCUMITOTHI rpaduka (yHKIMH; YMEHHE
BBIUHCIATh IPOU3BOAHBIE CYMMBI, IPOM3BEACHMs, YaCTHOIO U
KOMITO3UIIMU (PYHKLNH, HaXOAUTh ypaBHEHUE KacaTeIbHOU K rpauky
(GyHKLIUY; YMEHHE HAaXOIUTh MPOU3BOAHBIC 3JIEMEHTApHBIX (DYHKUHUI;
YMEHHME MCMOIb30BaTh MPOU3BOJHYIO Ui HCCIEA0BaHUS (QYHKIMH,
HAXOAUTh HAWOOJbIIME M HAUMEHBbIIME 3HA4eHUs (DyHKIMHA; CTPOUTH
rpauKyd MHOTOYJICHOB C HCIOJB30BAaHUEM ammapara MareMaTHueCKOro
aHalM3a; NPUMEHATH IPOU3BOAHYIO MJIs HAXOXKJIEHUS HaWIy4llIero

PeICHHA B IPHUKIAAHBIX, B TOM YHUCIIC COLMAJTIBbHO-3KOHOMHYCCKUX U



bU3MYEeCKUX 3a7a4ax; HAXOAUTh TUIOMAAN U 00BEMBI (PUTYP C TTOMOIIIBIO
WHTErpajia; MpUBOJIUTh MPUMEPBl MAaTEMaTUUYE€CKOIO MOJEITUPOBAHUS C

noMoIbio 1uddepeHanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMH: Trpaduk QyHKIHH, oOpaTHas
GyHKIMSA, KOoMro3unusi (GYyHKIOHMH, JUHEWHas (QyHKUIWS, KBaJpaTHYHAS
byHKIHA, panuoHagbHas byHKIMS, CTETeHHas byHKIHS,
TPUTOHOMETpUYecKne (YHKIUH, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenpHas W Jorapugmuyeckas (QyHKIUH;, yMEHHE
CTpOUTHh TpaUKU W3YYCHHBIX (YHKIHH, BBINOJHATH MPE0oOpa30OBaHUS
rpaduKoB (YyHKIUH, UCTIONB30BaTh TPa(UKU ISl H3YUCHHUS TPOIIECCOB U
3aBUCHMOCTEH, NPU PEIICHUH 33/1a4 U3 APYTHX YYEOHBIX MPEIMETOB M
3a[a4 U3 peajbHOM KU3HH; BRIpaKaTh (OPMYJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMY; HCIIONB30BaTh CBOMcTBA W Tpaduku (QyHKOUH 115
peleHus ypaBHEHUI, HEpAaBEHCTB U 3aja4 C MapaMeTpaMu; U300pakaTh
Ha KOOD/AMHATHOM IUIOCKOCTH MHOXKECTBAa pEIICHHH YpaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM YHCIIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHUE, pabOTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a7ja4M U3 00JacTH yNpaBIeHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAXKEHHsSI, YPAaBHEHHUS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBUIO 33JadM, MCCIIEOBATh IMOJYYEHHOE pEUICHHE U
OLICHMBATh IPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEINPOBATh
pealbHbIE CUTYallud Ha SI3bIKE MATEMAaTUKH; COCTABIATH BBIPAXKECHUS,
YpaBHEHHS, HEPAaBEHCTBA W MX CHCTEMbl IO YCIOBHIO 3a/1auH,
UCCJIEIOBATh IIOCTPOECHHBIE MOJEIM C HCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATDH MOTYUEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeliHee apupMeTHIECcKoe, MearaHa,
HauOoJbIlleeé W  HAauUMEHblee 3HAYeHMs, pasMmax, Jucrepcus,
CTaHJApTHOE OTKJIOHEHHME YHCJIOBOIO HaboOpa; yMEHHE H3BIIEKaTh,
UHTEPNPETUPOBaTh WHGOPMALMIO, MPEACTABICHHYI0 B Tabiulax, Ha
auarpammax, rpadukax, oTpaxkarollyl0 CBONCTBA peasIbHbIX IPOLIECCOB
U SBICHMUH; TNPEACTaBIATh HHPOPMALMIO C [OMOIIBIO TabauL H
auarpaMM; HCCICA0BATb CTATUCTUYCCKUC HOAaHHBIC, B TOM 4YHCIIC C
OpUMEHEHHEM TIpaUyecKuXx MeETONOB M 3JIEKTPOHHBIX CPEJICTB;
rpagUYecKy HCCIIEIOBATh COBMECTHBIE HAOMIONCHUS C IIOMOIIBIO

JIUarpamMM pacCeMBaHUs U JIMHEHHON perpeccuu
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YMeHHne OmnepupoBaTh MOHATUSAMU: CIYYaWHBIA OIBIT M CIy4aiHOE
COOBITHE, BEPOSTHOCTb CIY4alHOTO COOBITHS; YMEHHME BBIUUCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHWEM TIpaUUECKUX METOAOB; MPUMEHSTh
(bopMynBl CIOKEHUS] M YMHOXEHHUS BEPOSTHOCTEH, (hopMyny IMOTHOMN
BEpOSATHOCTH, popMyiny bepHymin, koMOMHATOpHBIE (GAKTHl U (OPMYIIBI;
OLIEHUBAaTh BEPOATHOCTU pEalbHBIX COOBITUH; YMEHHME OINEepUpOBaTh
NOHSTUSMM: ClIy4aiiHas BeJIMYMHA, pACHpPE]CIIEHUE BEpOSTHOCTEH,
MaTeMaTH4YEeCKOE OXKUAAHMUE, OUCIEPCUS U CTaHNApTHOE OTKJIOHEHHE
CIly4aifHOW BENMYWHBI, (YHKIWW paACTpENENICHUs H IUIOTHOCTH
PaBHOMEPHOTO, IOKAa3aTEJIbHOTO M HOPMAJIBHOIO  PacCHpeleICHUN;
YMEHHME UCMOJIb30BaTh CBOWCTBA M3YUEHHBIX pacHpeleNeHuid s
peleHus 3ajay; 3HAKOMCTBO C MOHATUSIMH: 3aKOH OOJBIIMX YHCE,
METOAbl BBIOOPOYHBIX MCCIEAOBAaHUMN; YMEHUE MPUBOJUTH NPUMEpPHI
HPOSIBIICHUSI 3aKOHA OOJIBIIMX YHUCENT B NMPUPOJHBIX M OOLIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONEPUPOBATh NOHATUAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHUCIO IepecTaHoBOK; OMHOM HploTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYXACHUS JUIsl PEIICHUS 3a]1a4;
OLICHUBATh BEPOATHOCTH  PEAJBHBIX COOBITHH;  COCTaBIAThH

BEPOSITHOCTHYIO MOJIEJIb U HHTEPIIPETUPOBATH MTOJIyYEHHBIA PE3YIIbTaT

YMeHue omnepupoBarb IOHATUSMH: TOYKA, MpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIVIa, IJIOCKUH YrOJ,
JBYTPaHHBIM yroJI, TPEXTPaHHBIM YroJ, CKpPELIMBAIOIIMECS IIPSIMBIE,
NapajUIeIbHOCTh U NEPIEHAUKYIIPHOCTD NPSIMBIX U IUIOCKOCTEH, Yo
MEXIY MPSIMBIMH, YrOJI MEXKIAY INPSMONH M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IIPSIMBIMH, PACCTOSHUE MEKIY IUIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIpU
peLIeHUH 3a7ad U3y4eHHbIE (akThl M TEOPEMbI IUNIAHUMETPHUH; YMEHHE
OLICHUBATh  pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOHTH
MaTeMaTU4YECKUE MOJAEIU C IOMOIIBI0 TE€OMETPUYECKUX IOHATHH H

BCJIMYHMH, pCIIaTh CBA3AHHLIC C HUMU IMPAKTHUYCCKUC 3a1a9n

YMeHue onepupoBarh MOHATHAMH: IUIOMIAAL GUTYPBI, 00bEM (UTYpHI,
MHOTI'OI'paHHHUK, HpaBHJ’IBHBIﬁ MHOI'OI'paHHHK, CCUCHUC MHOI'OTpaHHHKaA,
Ky0, mapajuienenumesn, Npu3Ma, nupamuaa, ¢urypa u MOBEPXHOCTh
BpalleHusl, MWIMHIP, KOHYC, map, cdepa, miomanb cepsl, IIomaab
MOBEPXHOCTU MUPAMHJIBI, MPU3MBI, KOHYCa, IWIMHIpPA, 00BEM Kyoda,

MMPAMOYTOJIBHOI'O MapauICJICIIMIICAa, NHUPaMUAbI, HIPU3MbI, HHUJIWHAPA,
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12

13

KOHYyCa, IIapa, pa3BEPTKAa NOBEPXHOCTH, CEYECHMUS KOHYCa M LWIMHAPA,
napajuleJIbHble OCH WM OCHOBAaHMIO, CEYECHHME I1apa, ILIOCKOCTD,
Kacaromasicss cgepbl, LUINHApPA, KOHYCa; YMEHUE CTPOUTh CEUeHUe
MHOTOTpaHHUKa, N300paXkaTb MHOTOI'PAHHHUKH, (PUTYpBl U MOBEPXHOCTH
BpALICHUS, UX CEYEHUS, B TOM YHUCJIE C IIOMOIIBIO MIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBOWCTBA TEOMETPHUECKUX (PUTYDP, CAMOCTOSITENHHO
(bopMyTUpPOBATEH OTpENeIeHUs] N3ydaeMbIX (HUTyp, BBIIBUTATH THIIOTE3HI
O CBOICTBax W MpHU3HAKaX reOMeTPUYECKUX (PUryp, 0OOCHOBBIBATH WU
OmpoBeprarb MX; YMEHHE MPOBOIAWTH Kiaccuukamuo ¢Guryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIMOIHITH HEOOXOIWMBIE TOTIOTHUTEIbHBIC

MOCTPOCHUS

YMeHHne omnepupoBaTh MOHATHUSMH: JBW)KEHHE B IPOCTPAHCTBE,
napajiesIbHbI IEPEeHOC, CUMMETPHUsl Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe TONO0US, TOAOOHBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHble U MOJ00HBIE (UIYpPBI, B TOM YHUCIIE€ B IIPUPOE,
UCKYCCTBE, apXWUTEKType; HCIOJb30BaTb I'€OMETPUUYECKUE OTHOIICHUS
OpU PEUIeHUH 337a4; HAXOAUTh IE€OMETPUYECKHE BEIMUYMHBI (AJIUHA,
yroji, IUIOMAAb, OOBEM) NpU peIIeHUH 3aJad 3 JIPYTHX Y4eOHBIX
NPEAMETOB U U3 peajbHOM KU3HHU; YMEHHE BBIUUCIATh F€OMETPHUECKUE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOMAab, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCTIOJIB3Ysl M3Y4YEeHHble (DOpPMY/IbI U METOIbl, B TOM 4YMCIE: IUIOILAMIb
MOBEPXHOCTHU MUPAMHUJBI, IPU3MBI, KOHYCa, IIIINH/PA, TUIOIab cheps;
00bEM Ky0a, MPSIMOYTOJBHOIO MapauleNenuIeaa, TUpaMuibl, IPU3MBI,
WIMHAPa, KOHyCa, INapa; YMEHHME HaxOIUTh OTHOLICHHE OOBEMOB

MOI0OHBIX QUTYDP

YMeHue onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPMHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPIWHATHI BEKTOpA, CyMMa BEKTOPOB,
NpPOM3BEICHUE BEKTOpa HA YHCJIO, Pa3jIOKEHHE BEKTOpa 1O Oaswmcy,
CKaJISIPHOE TPOM3BEACHUE, BEKTOPHOE TPOU3BEICHHE, YTON MEXKIY
BEKTOPAMH; YMEHHUE HMCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ
JUIS PCIICHUS TEOMETPUYCCKUX 3aJad M 3aJad JPYrux Y4eOHBIX
pEIMETOB

YMeHue BbIOMpaTh MOAXOMAINUN METOA Ui pEIICHHs —3a/aud;
NOHMMAaHWE 3HAYMMOCTH MATEMAaTHKU B W3YyYCHHH MPHUPOIHBIX U
OOIECTBEHHBIX ~ MPOLIECCOB M SIBICHUH; YMCHHE pacIo3HABAaTh

MMPpOABJICHUC 3aKOHOB MATEMATUKH B HCKYCCTBC, YMCHHUC IIPpHUBOIUTH



IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUH POCCHUMCKOM M  MHUPOBOH

MaTeMaTH4eCKOM HayKu



INEPEYEHD JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA EI'D
11O MATEMATHKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUA

Uucna v BBIYUCICHUS
HarypaneHbie u nenslie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEN

Pammonanbubie  uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU, TPOLIEHTHI,

OeCKOHEUHbIE IEPUOTUUECKHUE APOOH

Apudmernuecknii KOpeHb HaTypalbHOU cTeneHu. [leficTBus ¢ apupmMeTndecKUMH

KOpHAMHA HaTypaHLHOﬁ CTCIICHHU

Cremnenp ¢ OCJIBIM ITOKA3aTCJICM. Cremnenp ¢ palrOHAJIBHBIM I1OKAa3aTCJICM.

CBolicTBa CTENICHA

CI/IHYC, KOCHMHYC U TaHI'CHC YHCJIIOBOI'O aprymeHTa. ApKCI/IHyc, APKKOCHHYC,

apKTaHI€HC YUCJIOBOTO apryMeHTa
Jlorapudwm uncna. Jlecatuunbie U HaTypajabHbIE JOrapudMbl

JlefictBuTenbHble 4ucia. ApU(PMETHYECKHE ONepalui C JICUCTBUTECIBHBIMU
yycnaMu. [IpuOnk€HHbIE BBIYMCICHUS, IpaBWiIa OKPYIVIEHHS, HPUKHIKA U

OLIEHKA pe3ysIbTaTa BbIUMCICHUN

[IpeoOpa3oBanue BbIpaKECHHIA

KommnnekcHsble uncina

VYpaBHEHHUS 1 HEpPABEHCTBA

Lenbie ¥ IpOOHO-pallMOHANTBHBIE YPAaBHEHUS
WppaumonanbHble ypaBHEHUS

Tpuronomerpuyeckue ypaBHEHUs

[Toxa3arenbHbIe U TOoTapu(MUIECKHE yPAaBHEHHS
Lenblie n 1poOHO-paIOHANIbHBIE HEPABEHCTBA
HppannonanbHble HepaBEHCTBA

[TokazarenbHble U JorapudmMUUEcKre HepaBEHCTBA
TpuroHomeTpuueckre HepaBeHCTBA

CucrteMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
Marpuia cucTeMbl JIMHEHHBIX ypaBHEeHUI. OnpenenuTesib MaTpULlbl

OyHKIUHN U TpapuKU



3.1

3.2

33

34
3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHkuus, cnocodsl 3ananus ¢yHkuuu. ['padux ¢yHkuuu. BzaumHo oOparHbie

¢ynkuuu. YétHbie u HeuéTHble QpyHKIMH. [lepuognueckue GpyHKIIHA

OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QyHKImm.
[IpomMexxyTkH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
MakcumMyMbl 1 MUHHUMYMBI (QyHKnuu. HaumOonbliee m HanMeHbIIee 3HAUYCHHE

(YHKIIMM Ha IPOMEXKYTKE

Crenennast (QyHKIMsSI ¢ HaTypalbHBIM W IeJIBIM Toka3arenem. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa U TpapUK KOPHS 1-0i CTETIEHU
Tpuronomerpudeckue GpyHKIMH, KX CBOHCTBA U TpaduKH
[oxazarenbHas u JorapupmMuueckas GyHKIUN, UX CBOWCTBA U TpaduKu

Toukn paspeiBa. AcuMnToTsl TpadpukoB ¢yHkuui. CBolcTBa  (QyHKIHIA,

HCTIPCPBIBHBIX HA OTPE3KE
HOCJ’IC}IOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJlaHus MOCIeI0BaTeIbHOCTEM

Apudmernueckass u reoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX

MIPOLIEHTOB
Hauana maremaruyeckoro aHanusa
[IpouzBoanas ¢pyHkiuu. [IponsBomHbIE 37IEMEHTAPHBIX (DYyHKIIHMA

[IpuMeHeHne TPOM3BOJHON K HCCICAOBAHHIO (PYHKIMIT HAa MOHOTOHHOCTH U
OKCTPEMYMBEI. HaXO)KIleHI/Ie HAWOOIBIIEr0 U HAMMEHBIIIET0 3HAYECHUS q)yHKIII/II/I Ha

OTpE3Ke
IlepBooOpasnas. MuTerpain

MHoOXecTBa 1 JIOTHKa

MHoXecTBO, onepalu HaJ MHOKecTBamMu. Jluarpammel Ditiiepa — Benna
Jloruka

BeposTHOCTB 1 cTaThucTUKA

OmnucarenpHasi CTaTUCTUKA

BepositHOCTB

Komb6unaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsimMble U TIOCKOCTH B IPOCTPAHCTBE
MHororpaHHUKH

Tema 1 NTOBEPXHOCTH BpalICHUS

Koopaunars! 1 BEKTOPBI






YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

* Maremaruka. ['eomerpus; 11 knacc. yryonennoe oO0yuenune Mep3nsik A T,
Homuposckuii [I.A., [TonaxoB B.M.; nox penakuueit [logonbckoro B.E.
OO0111ecTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKUM LIEHTP

«BEHTAHA-T'PA®»; Axknimoneproe o61iectBo «M3marenbetBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
1. Mep3nsik, [Tonsikos. ['eomerpus. 11 knace. YoryOnaeHHbIH ypOBEHb.
Meronuueckoe nocodue. E.B. byiko, A.I. Mep3nsk, B.b. [Tononckuii, M.C.

SAxup. AO "UznarensctBo "[IpocBenienue".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Poccuiickas snexktponnas mkona (https://resh.edu.ru/subject/17/10/).

2. lludposoit obpaszoBarenbHbIN pecypc s mkoa "AKmacc"
(https://www.yaklass.ru/p/geometria/10-klass).

3. bubnunoreka BugeoypokoB "MuTepHET YpOK"

(https://interneturok.ru/subject/geometry/class/11).






