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IMNOACHUTEJBHASA 3AIINCKA

I'eomeTpus sBISETCS OAHUM M3 OA30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus, TaKk Kak oOOECIEeYMBAET BO3MOXXHOCTh W3yUYCHUS JUCITUTUINH
€CTECTBEHHO-HAYYHON HAMNpaBICHHOCTH W NPEAMETOB T'YMAaHUTAPHOIO LHKIIA.
[Tockonbky ~ JOrMYecKo€  MbIIUIeHHE,  GOpMUpyeMOe  MpH  U3YUYEHUU
00y4aronMMHCS TMOHATUIHBIX OCHOB T€OMETPHUH, MPU JI0KA3aTEIBCTBE TEOPEM U
MOCTPOEHUU LETOYKHU JIOTUUECKUX YTBEPKIECHUNU MPU PEIICHUU T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTb M  ONPOBEpPrarb THIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PELIECHUH 3a7ad €CTECTBEHHO-HAyYHOI'O IMKJIA, B YACTHOCTH
dbu3uYecKuX 3ajad.

[lenbp ocBoeHus mporpamMMbl yueOHoOro Kypca «leomeTpus» Ha yrimyOiaEéHHOM
YpOBHE — pa3BUTHE WHAMBUAYAJbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
W3YYEHUU TE€OMETPHH, KaK COCTAaBJISAIOIICH MpeaMeTHON obmactu «Maremaruka u
uHpopMaTuka»  uyepe3  oOecledyeHWe  BO3MOKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHMs  Oojiee TUIyOOKMX TE€OMETPUYECKMX 3HAaHUW U JCHCTBUH,
crielu(pUYHBIX T€OMETPUU, U HEOOXOIUMBIX JIJISl YCIEIIHOTO MPOeCCUOHATBHOTO
00pa3oBaHus, CBI3aHHOTO C UCIIOIH30BAHUEM MATEMATHUKH.

[IpuopureTHbIMU 3a7auaMy Kypca Te€OMETpUU Ha YIIyOJIEHHOM YpOBHE,
PaCHIUPSIONIMMHU U YCUIUBAIOIIMMHU Kypc 0a30BOTO YPOBHSI, SIBJISFOTCS:

pacuMpeHue MpeACTaBICHUs] O TEOMETPUM KaK 4acTH MUPOBOM KYJIBTYPhI U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPUHN C OKPYKAIOIUM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHEUIINX MareMaTU4YeCKHX MOJENAX, IMO3BOJSIOMIMX ONHUCHIBATH W H3Yy4aThb
pa3HbIe SIBJIICHUSI OKPY>KAIOIIEr0 MUpa, 3HAaHWE MTOHITUHMHOTO ammnapara o pasieiny
«CrepeomeTpusi» yueOHOIO Kypca reOMEeTpHH;

dbopMupoBaHUE  YMEHHS  BIAJCTh OCHOBHBIMU  TOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (UTYypax M UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TEOPEM,
dbopMynn ¥ yMEeHHE HX MPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOAMTH
HECTaHJAapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUE YMEHHS PACIO3HABATh HA YEPTEkKaX, MOJCISIX M B PeaTbHOM
MUpPE MHOTOTPAaHHUKM U TeJla BpallleHUsl, KOHCTPYUPOBAThb TI'€OMETPUYECKHE
MOJIENH;

dbopMupoBaHUE TOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO TOCTPOCHUS
MaTeMaTU4YeCKUuX Teopui, (GOpMHUPOBAHUE MOHMMAHUS POJU AKCUOMATUKH MpHU
MIPOBEJICHUU PACCYXKICHHUM;

dbopMupoBaHUE yMEHHUS BIIAJIETh METOIAMU JOKA3aTeIbCTB W aJITOPUTMOB
pelIeHNs], YMEHUS UX IPUMEHSATb, IPOBOANTH JOKA3aTEIbHbBIEC PACCYKIICHHS B XO/IE
pEIICHUsI CTEPEOMETPUUECKUX 3aJad M 3a4ad C MNPAKTUYECKUM COAECPKAHUEM,
dbopMupoBaHUE  MPEACTABICHHUS O HEOOXOAWMOCTH  JIOKa3aTeNbCTB  IPHU



000CHOBAaHHUU MAaTEMaTUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKU B ITPOBEICHUU
NEAYKTUBHBIX PACCYKICHUI;

pa3BUTHE U COBEPIUEHCTBOBAHWE HWHTEJUIEKTYalbHBIX W  TBOPYECKHX
CIOCOOHOCTEN 00y4YaroluXcsi, TO3HABATEIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUI, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUH;

dbopMupoBanue (PyHKIIMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUHU:
YMEHHUSl pacllO3HaBaTh TNPOSBICHUS TEOMETPUUECKUX TOHATUNH, OOBEKTOB U
3aKOHOMEPHOCTEW B pEaJIbHbIX U3HEHHBIX CUTyallUSX U IPHU U3YUEHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSABIECHUA 3aBUCUMOCTEM M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAaHUs PEAJbHBIX CHUTyalWl, HCCIEIOBAaHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNH OJTYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JUHUSMU Yy4eOHOro Kypca «leomerpus» B
10-11 xmaccax sBistorea: «lIpsmble HW  IIOCKOCTH B IIPOCTPAHCTBEM,
«MHororpanaukmn», «Tena  BpameHus», «BekTopel HW  KOOPAWMHATHL B
IIPOCTPAHCTBEY, «/IBH)KEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO tpeboBaHMEe «yMETh OIEPUPOBATH
HOHATUSMUY», PEJIIEBAHTHHIMA T'€OMETPUU Ha YIITyOJNEHHOM ypOBHE OOy4YEeHHsS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COMAEP)KATEIbHBIM JTUHHUAM y4eOHOTO Kypca, a
(GopMuUpOBaHUE  JIOTUYECKUX YMEHMH  paclpeienseTcs He TOJbKO IO
CoJiepKaTeIbHBIM JIMHUSIM, HO U 1O TogaMm oOyuenusi. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOLIEE NPEIMETHBIM pe3yibrataM ocBoeHuss denepanbHOll paboueit
IpPOrpaMMbl, pacHpeneaeéHHbIM 10 rojaM OOy4YeHHs, CTPYKTYpUPOBAHO TAaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, PUHLHUIIAAIBHBIM BOIIPOCaM O0yYaromuecs
oOpalainuch  HEOJHOKPATHO. OTO  TMO3BOJSIET OPraHU30BaTh  OBIJIAJCHHUE
reOMETPUYECKUMU MOHATUSAMHU U HABBIKAMU MOCJIEA0BATENIBHO U MOCTYIATENBHO, C
coONIoIeHHeM MPUHIINIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKHUX MPEICTaBICHUN O0ydYaroIMUXCs, paCUIUpss U yrIyOmsis
e€, 00pa3ys MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

[lepexon K U3y4eHHIO T€OMETPHUH Ha YyIITyOIEHHOM YPOBHE IIO3BOJISET:

co3marb  ycinoBus anda  auddepeHumanvvi  00ydeHUs, OCTPOCHHUS
UHAMBUIYAJbHBIX  00pa30BaTeNbHBIX MPOTpaMM, OOECHEUYUTh  YIIyOJIEHHOE
U3y4YEeHHE T€OMETPUHN KaK COCTABIISIIOLIEH yueOHOro npeamera «MareMaTrkay;

HOATOTOBUTh OOYYAIOIIMXCA K TMPOJOJDKCHHIO H3yUEHUS MaTeMaTUKU C
y4u€ToM BbIOOpa Oymymied mpodeccuu, obecneunBasi MPEEMCTBEHHOCTh MEXIY
0o01muM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wu3yuenue yuebHOro kypca «leomerpus» Ha yrIyOlnEHHOM YpOBHE
otBoauTcsa 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEZEINIO).



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

HaumeHnoBaHme pa3aesioB U TeM
MPOrpamMmMbl

BBenenue B CTCPCOMECTPHUIO

B3anMHOE pacnosiokeHue MpsIMbIX B
MPOCTPAHCTBE

[TapanienbHOCTh NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[lepnieHIUKYASIPHOCTD MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

Vel ¥ pacCTOAHUS
MHoOrorpaHHUKH
Bexkrops! B mpocTpaHcTBe

[ToBTOpeHue, 0000IIEHNE U CUCTEMAaTHU3AITHS
3HaHUU

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoanyecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJabHbI
e padoTbI

IMpakTn4yecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcbl



11 KUIACC

HaumeHoBaHue pa3aesioB U TeM
NMPorpamMMbl

Ne i/

AHanuTtHdeckas reoMeTpuAa

[ToBTOpeHue, 0600IICHNE U
cUCTEeMaTH3aIs 3HaHUH

O06BEM MHOTOTpaHHUKA
Tena Bpamenus

[Tmomraau MOBEPXHOCTH B 0OBEMBI
KPYIVIBIX Tl

JBroxkeHus

[ToBropenue, 06001eHUE U
CHUCTEMaTU3aLUs 3HAHUU

OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanuyecTBo 4yacoB

Bcero

15

15

17
24

17

102

KoHTpoJbHBbI
e padoTbI

IMpakTnyecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






INIOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosinuecTBO yacoB i DJIeKTPOHHBbIE
ara

Ne undgpoBbie

Tema ypoka KouTpoabHbl IMpakTuyeckn H3y4YeHH
n/n Bcero o0pa3oBaTe/IbHBI

e padoTbI e padoThbI f
e pecypchbl
OcHoBHbIE TIpaBHiia N300paKeHUs HA
PUCYHKE TUIOCKOCTH, MapaieIbHbIX 1

NpsIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHATHS cTepeoMeTpHH: TOYKa, TIpsMasi,
TUTOCKOCTB, TPOCTPAaHCTBO. OCHOBHBIE

npaBuiIa N300paKEHHS HA PUCYHKE 1
TUIOCKOCTH, MapalIeIbHBIX MPSIMBIX

(oTpe3KoB), cepeIMHbI OTPE3Ka

IMousTus: NNEPECCKAOIMIUECA TIIIOCKOCTH,
MEpEeCCKAOIMUCCH IpAMas U IJIOCKOCTh, 1
MOJYIIPOCTPAaHCTBO

[NonsaTus: mepeceKaromuecs MIOCKOCTH,
niepeceKaronmecs npsMas 1 mioCKOCTh; 1
HOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHne

INPOCTEHUIINX MPOCTPAHCTBEHHBIX (pUryp, 1
HECYIIECTBYIOINUX 00bEKTOB

MHororpaHHUKH, H300paKeHne

NPOCTEHUIINX MPOCTPAHCTBEHHBIX (pUryp, 1
HECYIIECTBYIOINUX 00bEKTOB



10

11

12

13

14

AKCHOMBI CTEPEOMETPHUH U NEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC
CIICACTBUA N3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBHIC
cnenctBus u3 HUX. CriocoObl 3a1aHus
IPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4eHHS IPSMBIX U TIOCKOCTEH

N300paxenue cedeHnii mupamMuibl, Kyda u
TPU3MBI, KOTOPBIE TPOXOAST Yepe3 uX
pé6pa. N3o0paxkeHune nepeceueHus
TIOJTYYCHHBIX IJIOCKOCTEH. PackpanimBanue
HOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU

N300paxenue cedeHnii mupaMmuibl, Kyda u
TPU3MBI, KOTOPBIE MTPOXOAST Yepe3 uX
pé6pa. N3o0paxkeHune nepeceueHus
TIOJTYYCHHBIX IJIOCKOCTEH. PackpanimBanue
IOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU

N300paxenue cedeHnii mupamuipl, Kyda u
IPU3MBI, KOTOPBIE TPOXOJAT Yepe3 UxX
pé6pa. N3o0paxkeHune nepeceueHus
MOJTyYeHHBIX MIIOCKoCcTel. PackpammBanue
IOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU
N3o00paxenue cedeHnii mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHune nepecedeHust
MOJyYEHHBIX MIIOCKOoCTel. PackpammBanue
IOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU

Merton cneoB Uit IOCTPOEHUS CEYEHUI
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Mertona cieioB A5t HOCTPOSHUS CEYEHUH.
CBolicTBa nepecedyeHnid MPsIMBIX U
IUIOCKOCTEN

Merton cnenoB JUIst MIOCTPOCHUS CEUSHH.
CBoiicTBa nnepece4eHnii NpsIMbIX U
IUIOCKOCTEN

[Toctpoenue ceyenuit B nupamue, Kyoe
no TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aIlUCh 11Aar0B
IIOCTPOCHUS

[TocTpoenue ceueHuii B nupamuje, kyoe
no TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIKUCh L1aroB
MIOCTPOCHUS

[TocTpoeHue cedueHnii B mupamMuie, Kyoe
o TpéM ToukaMm Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3allMCh LIArOB
IIOCTPOEHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIlMCh IIAaroB
MOCTPOCHUS

[ToBropenue mannmerpun: Teopema o
IPONOPIUOHANBHBIX oTpe3kax. [lonobue
TPEYTOJIbHUKOB

HOBTOpeHI/IC IMJIAaHUMCTPHUHU: TeopeMa
Menenas. PacueTsl B C€UEHMIX Ha
BBIHOCHBIX YCPTCIKaAX. HCTOpI/ISI Pa3sBUTHA
INTAaHUMCETPHUHN U CTCPCOMETPUN
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KonTponpsnas pabora "AkcHOMBI
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHne npsiMbIX B
npoctpaHcTse. CkpeluBaromuecs
npsimble. [Ipu3HaKku CKpenBaromxcs
npsimbixX. [lapannenbHble npsiMble B
MIPOCTPAHCTBE

Teopema o0 cyl1eCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JAHHOM IPSIMOM, ITPOXOASILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIekKAIIEH HAa TaHHOU
npsiMol. Jlemma o nepecedeHun
NapauIeIbHBIX IPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTH Tpex npsAMbIX. Teopema o
TpEX MapaJuIeNIbHBIX NpAMBIX. Teopema o
CKPELIMBAOIIMNXCS IPSIMBIX

[TapannenbHOE TPOEKTUPOBAHUE.
OcHoBHBIE CBOMCTBA IaPAJIJIEIBHOTO
poeKTHUpoBaHus. M300paxenue pazHbIx
¢buryp B napanienbHOU TPOSKIHH
LenTpanbHas npoekus. Yroi ¢
COHAIpPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY NPSMbIMU

3agaun Ha JOKA3aTeIbCTBO U
HCCIIeIOBaHKE, CBA3aHHBIE C
PacCIoIOKEHUEM MPSIMBIX B TPOCTPAHCTBE
[ToHsATHA: MapaIeNbHOCTD NPAMOU U
IUIOCKOCTH B MpocTpaHcTBe. [Ipn3Hak
napajuIeIbHOCTH MPSIMOM U TJIOCKOCTH.
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CaoiicTBa napamieabHOCTH NPSIMON U
TUTOCKOCTH

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

ITocTtpoenue cedenus, MPOXOAALIETO Yepes
JAHHYIO IIPSIMYIO Ha 4EpTekKE U
[apaJuIeIbHOTO APYyrou npsiMou. Pacuér
OTHOLIEHUN

HapannenLHaﬂ MMpOoCKI M, IPUMCHCHUC
JJIAA TIOCTPOCHUA CeUeHU KY6a u
Mnapajijiejacnuicaa. CBoiicTBa
napaJureacruneaa u Npru3mMbl

[TapannenpHble mmockocTH. [Ipu3Haku
napajyuiebHOCTH JIBYX IIOCKOCTEMH

Teopema 0 mapajIeabHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?[IIIGfI
yepe3 TOUKY, He IPUHAJUIekKAILYI0 JaHHON
IUIOCKOCTH U CJEJICTBUS U3 HeE

CBolicTBa napamienabHbIX INIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IIEPECEUEHUS
IIPU [IEPECEUEHUH JIByX MapaljiesIbHbIX
IJIOCKOCTEN TpeThen

CBoiicTBa mapaienbHbIX I0CKOCTEH: 00
OTpe3Kax MapajuieNbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEKY NapaljieIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MTPSIMOM €
JBYMS TapaJIIeIbHBIMU IJIOCKOCTSMU
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[ToBTOpenue: Teopema Iludaropa Ha
TUTOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CgoiicTBa Ky0a U IPsIMOYTOJIBHOTO
napasuienenumnena

Brruucnenue AjiMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM IapajuIeIenuIe e

[lepnenAUKYISIPHOCTD NIPSMOU U
mockocty. [Ipusnak
NEPIEHANKYIIPHOCTHU NPAMOU U
IUIOCKOCTH

[leprieHAMKYIAPHOCTH NPSMOK U
wiockocTH. [Ipu3nak
NEPHEHANKYISIPHOCTH MPAMOU U
IJIOCKOCTH

Teopema 0 cynieCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOASAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K MIIOCKOCTU
[ImockocTH M MEPIEHIUKYISIPHBIE UM
psIMbIE B MHOTOTPaHHUKAX
[InockocTu U NepreHIUKYISIPHbIE UM
npsiMble B MHOTOTpaHHUKAX
[lepnenauKyasip ¥ HAKJIOHHASL.
[TocTpoeHMe MEPIICHIUKYISIPA U3 TOYKU Ha
IPSIMYIO
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[lepneniuKynsip U HaKJIOHHAS.
[TocTpoeHue neprneHIuKysipa U3 TOYKU Ha
IPSAMYIO

Teopema 0 TpExX MepreHIUKYIIpax
(mpsimast 1 oOpaTHas)

Teopema o TpEX nmepneHIuKyIsIpax
(npsimast 1 oOpaTHast)

Yros Mex1y CKpEIMBAIOIIMMUCS
MPSIMBIMU

[Touck neprneHauKyISIPHBIX IPSIMBIX C
IIOMOIIIBIO MEPIEHANKYIISPHBIX
IUIOCKOCTEH

OpToroHanpbHOE NPOCKTUPOBAHKE
[Moctpoenue ceyennit Kyba, MPU3MBI,
IPaBUJIbHOM NMUPaMUABI C IOMOIIBIO
OPTOTOHAJIBHOW MPOEKIINH
[Toctpoenue ceuenuit Kyba, mpU3MBI,
MIPaBWJIBHOM MUPAaMUBbI C IIOMOILIBIO
OpPTOTOHAJILHOU MPOEKIIUH
CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0CKocTH. ITnockoctn
CUMMETPUH B MHOTOTPAaHHUKAX
[Ipu3Hak nepneHaAUKyISPHOCTH NPSIMOU U
IJIOCKOCTH KaK CJEICTBUE CUMMETPUH
[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH J10 IUNIOCKOCTH

[IpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JI0 TIIOCKOCTH
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CriocoObl OIyCTUTh NEPIEHIUKYISPbI:
CUMMETPHSI, CIBUT TOYKH TI0
napasuieIbHON MPSMO

CaBur no HenapasuieabHON IPSIMOH,
MU3MEHEHUE PACCTOSTHUI

KontponbHas padora "B3zanmHoe
PacIoIOKEHUE MPSAMBIX U IIJIOCKOCTEH B
npocTpaHcTBe"

[ToBTOpEHUE: Yyro MEeX Ty MPSIMBIMUA Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTrOJIbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTrOpeHue: yrom Mexmy
CKPEIIUBAIOIIUMHUCS TIPSIMBIMH B
IIPOCTPAHCTBE

I'eomeTpuueckue METo/Ibl BBIYUCICHUS
yIjia MEeXy IpSIMbIMH B MHOTOTpaHHUKAX
JByrpannsiii yroy. CBONCTBO JTUHEHHBIX
YIJIOB JIByTPAHHOTIO yIJia

[lepnennukynspusle iockoctu. CBolicTBa

B3aMMHO NEPIIECHINKYISIPHBIX IUIOCKOCTEN

[Ipu3Hak nepneHaAuKyIspHOCTH
IJIOCKOCTEM; TEOpEMA O MPSIMOM
IepeceYeHus ABYX IUIOCKOCTEH
NEPIEHANKYIAPHBIX TPETHEH MIOCKOCTH
[TpsimoyTronbHBIN Napasuienenunesn; Kyo;
U3MEPEHHUs, CBOMCTBA MIPSAMOYTOIBHOIO
napajuienenumnena
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Teopema 0 quaroHanu NpsMOyroabHOIO
napasuleNienuIesa u CIeJCTBUE U3 Heé

CTepeOMeTpI/I‘-IGCKI/Ie 1 IPUKITAIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIOJIOKCHUCM MPAMBIX U IJIOCKOCTU

HOBTOpeHI/ICZ CKPCIHIUMBAOIIHUECA IIPAMBIC,
IapaJiuiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHHUKaxX

[Tapa nmapannenbHbIX MJIOCKOCTEN Ha
CKPEIIHBAIOIINXCS MPSIMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOUTIMUCS MPSMBIMH B
MPOCTHIX CUTYAIUSIX

Paccrosinue ot TOUKH 10 TUIOCKOCTH,
paccTOsHUE OT MPSAMOIL 10 MIIOCKOCTH

Beruucnenue paccTosHUN MEXIY
CKPEIIHBAIOIUMUCS IPSIMBIMU C
IIOMOILIbIO MEPIEHANKYIIIPHON IIII0CKOCTH
TpéxrpaHHblii yron, HEpaBEHCTBA It
TpexrpaHHbIx yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB UL
TPEXTPAHHOIO yIvIa

DneMeHThI chepuyecKoil FreOMEeTPUHU:
re0Ie3UUECKHUE JINHUU Ha 3emiie
KonTponbhas pabota "Yrisl u
paccTosiHus"

Cucremaruzanus 3HaHui "MHOTOrpaHHUK
U €ro DJIEMEHTHI"
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95
96

[Inpamua. Bunel nupamun. I[paBuneHas
nrpamMua
[Ipusma. IIpsiMast U HaKJIOHHAS IPU3MBI.

[IpaBunbHas npusma

[Ipsimoit mapaienenunen,
IPSIMOYTOJIBHBIN Mapasuiesenunes, Kyo
Brinykiibie MHOTOrpanHuku. Teopema
Ditnepa

Brinmykibie MHOTOrpanHuku. Teopema
Ditnepa. [IpaBunbHbIC U TOTyIpPaBUIbHBIC
MHOT'OI'paHHHUKHN

KonTponsnas pabora "MHororpanHuku"

[lonsTHE BEKTOpA HA IUNIOCKOCTH U B
IPOCTPAHCTBE

CyMMma BEKTOpOB

Pa3HocTh BEKTOPOB

[IpaBuno napasmienenunena
YMHO)XEHHE BEKTOpA HA YUCIIO

Paznoxxenue BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JICIKAIIUX B OTHOM
IJIOCKOCTH

CkansipHO€ NMPOU3BEICHNE

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreitmme 3ama4u ¢ BEKTOpaMu
[IpocTeiimme 3a7a4u ¢ BEKTOpamMu

[Ipocreitmme 3ama4u ¢ BEKTOpaMu

— e e



97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu

1
98 O0o001IeHNEe U CHCTEMaTH3als 3HAHUI 1
99 O06o006meHre U cHCTeMaTH3aIs 3HaHUI 1
100 HtoroBast koHTposIbHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O000I11IeHNE U CUCTEMATU3ALUS 3HAHUH 1

OBILEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102



11 KUIACC

Ne
n/n

10

11

Tema ypoka

[ToBropenue temnl "Koopaunarsl BeKTOpa
Ha IJIOCKOCTH U B MPOCTpaHCTBE"

[ToBropenue Temsl "CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB"

[ToBTOpeHue TeMb! "Briuncnenue yria
MEXJly BEKTOpaMH B POCTpaHCcTBE"
[ToBrOpenue Temsl "YpaBHEHUE MIPAMOI,
MPOXOJIAIIEH yepe3 ABe TOUKu"
YpaBHEHHUE IOCKOCTH, HOPMAJIb,
ypaBHEHHE TJIOCKOCTH B OTPE3KaxX

YpaBHeHHe IIJIOCKOCTHU, HOPpMAJIb,
YpPaBHCHHUC IIJIOCKOCTU B OTPE3KAX

BekropHoe nponsBeneHue

JIunelinble HEPABEHCTBA, JINHEWHOE
IIPOrpaMMUPOBaHNE

JIuneliHble HEPABEHCTBA, JINHEWHOE
IIPOrpaMMUPOBAaHUE

AHaIUTUYECKUE METOJIBI pacuéTa yria
MEX/1y IPSIMbIMU B MHOTOI'PaHHUKAX
AHanuTH4YECKHEe METOBI pacuéra yria
MEXy TUIOCKOCTSIMHA B MHOTOTPaHHHUKAX

KoanyecTBo 4yacoB

Bcero

KoHTpoJbHBI
e padoTbI

IMpakTnyecku
e padoThbI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
undpoBbie
00pa3oBaTeJIbHbI
e pecypchl
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20
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dopmyna pacCTOIHUS OT TOYKH JI0
MJIOCKOCTH B KOOPJIMHATAX

HaxoxieHre paccTosHUI OT TOUKH JI0
TUTOCKOCTH B KyO€

Haxoxienre pacCToIHUN OT TOUYKHU 10
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IS

KontponpHas pabora "AHanutuueckas
reomeTpus”

Ceuenus MHOT'OI'PAHHHUKOB: CTAHAAPTHBIC
MHOT'OI'PaHHUKHA

Ceuenus MHOT'OI'PAaHHHUKOB: METO/] CJIICAOB

CeueHusi MHOTOI'PaHHHUKOB: CTaH/IAPTHBIE
IIJIOCKOCTH, HGpGCG‘ICHI/Iﬂ HpSIMBIX nu
IJIOCKOCTEN

HapaJ'IJ'IeJ'II)HBIC MMPpAMBIC U IINIOCKOCTHU:
mapaajIcJIbHbIC CCUCHUA

[TapasuienbHbIE IPSIMBIE U IIJIOCKOCTH:
pac4€T OTHOLLICHUH

[TapannenpHble NPSAMBIE U INIOCKOCTH:
YIJIbI MEXIY CKPELIMBAKOIIUMUCS
MPSMBIMHU

[leprnieHauKyAsIpHBIE MPSMBIE U
TUIOCKOCTH: CTaHJaPTHBIE Maphl
NEepPHEHANKYISAPHBIX MIIOCKOCTEH U
MPSIMBIX, CHMMETPUHA MHOTOI'PAHHUKOB
[TepnengukynsipHbIC PSMBIE U
IJIOCKOCTH: TEOpEMa O Tpex
MEePIEeHIUKYIIpax
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32

33

IlepnenaukynsipHble NPsSMbIE U
IJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOI'OI'DaHHHKaX

IToBTOpeHue: miomanu
MHOTOYTOJIBHUKOB, (POpMYITBI ISt
TJI0MAJIeH, COOOpaKEHUS MOA00uS

[ToBTOpeHME: TUTOMIAIN
MHOTOYTOJTLHUKOB, (DOPMYJIBI ISt
Ioniaen, cooopaxeHus moaoous

[ToBrOpenue: miomaau
MHOTOYTOJIbHUKOB, (hOPMYJIbI ISt
10 e, COOOPaKEHUS ITOA00uS

[Inomany cedeHnii MHOTOTpPaHHUKOB:
IUIONIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MTOT00US

[1momaau ceyeHnii MHOTOTPAaHHUKOB:
IUIOLIA/IM IOBEPXHOCTEN, pa3pe3aHus Ha
JaCcTH, COOOpaXKCHHS ITOT00US
KontponsHas padora "[loBropenue:
MHOTOTPAHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

O6béM Tena. O6beM NPSIMOYTOJIBHOTO
napa’suienenumnena

3anaun 00 ynBoeHUU Kyba, 0 KBajparype
Ky0a; O TPUCEKIINH yTiia
CrepeomeTpuyecKkre 3a1a4u, CBsI3aHHBIE C
00BEMOM TIPSIMOYTOIHBHOTO
napasienenumnena
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[Ipuknagueie 3a1a4u, CBA3aHHBIC C
BBIYUCIICHHEM 00bhEMa MPSIMOYTOIEHOTO
napasuienenumnena

OO6BEM MPSIMOI TPU3MBI
CrepeoMeTpHUyeCcKue 3a/1a4l, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB MPSAMOI TPU3MBI
[Ipuknagubie 3aa4u, CBA3aHHBIE C
00BEMOM IPSIMOM MPU3MBI

Brruncnenme 005EMOB Tel C TOMOIIBIO
omnpenenéHHoro uurerpana. O0bpém
HAKJIOHHOM IPU3MBI

Brruncnenne 065EMOB TeJ C TOMOLIBIO
onpenenéaHoro uHTerpana. OobEm
MMpaMUIbl

®opmyna o0béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUpaMHJI ¢ OOIIUM YIIIOM
dopmyna 00béMa nmupamuibl. OTHOLIEHUE
00BEMOB MUPaMHUJI C OOIINM YIIIOM
CrepeoMeTpHUyeCcKHUE 3a/1a4l, CBA3aHHBIE C
00bEMaMK HaKJIIOHHOW TTPU3MBI
CrepeomeTpruyecKre 3a]auu, CBSI3aHHbIE C
00BEMaMU TUPAMU/IBI

[Tpuknagaeie 3aaa4u o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

[Tpuknagasie 3agauu o Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUJIBI
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[Tpumenenue 00bEMOB. Boruncnenue
pPacCTOsIHUS 10 TUIOCKOCTH

KonTponbeHas pabora "O0béM
MHOTOTpaHHHKA"

[unuuapuyeckas HOBEPXHOCTb,
o0pa3yroliye IHHIPUYECKOM
MOBEPXHOCTH

Humuaap. [pssMoi kpyroBo IUIUHAD.
[Tmonaap MOBEPXHOCTH LIMIIMHAPA
Konunueckas moBepXHOCTb, 00pazyromue
KOHMYECKOM MoBepxHOCTH. KoHyC
CedeHnue KOHyca MIOCKOCTHIO,
napajuieJIbHOMN MIOCKOCTH OCHOBaHUS
Yceu€nnslii konyc. M300pakeHne KOHYCOB
U yCEYECHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH KOHYCa

[Tnomanp 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH KOHYCa
CrepeoMeTpruyecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYHUCIICHUE,
IIOCTPOCHUEM CEUYECHMI LIWIINH]pA, KOHyCa
CrepeomeTpruyecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYHUCIICHUE,
IIOCTPOEHUEM CEUEHHM LIMINH/IpA, KOHyCa
[TpuxnanHelie 3a1a4u, CBSI3aHHBIE C
HUAJTUHAPOM
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68

HpI/IKJ'Ia)IHI)IC 3aJa4u, CBA3aHHBIC C
HUIMHIPOM

Coepa u map

[Tepeceuenue cdepsl 1 mapa ¢

iockocTrio. Kacanue mapa u cepsl
TUIOCKOCTRIO. Bu u m300paxkenue mapa

[Tepeceuenue ceps! u mapa ¢
ockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bun n n3o0paxenue mapa

VYpasuenue chepsl. [Inomans chepst u eé
qacTen

CummeTtpust chepsl U mapa

CrepeoMeTprUyecKue 3a1a4u Ha
JIOKA3aTeNIbCTBO U BEIYHCIICHHE,
CBsI3aHHBIE CO CPepoii U MapoM,
MOCTPOSHUEM MX CEUYCHUH TUIOCKOCTHIO

CrepeoMeTpuieckre 3a1a4u Ha
J0Ka3aTCJIbCTBO U BbIYUCICHUC,
CBsI3aHHBIC CO c(epoil u mapom,
MOCTPOCHUEM UX CEUCHUH IIIOCKOCTHIO
[puknagHbie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYUCJICHUSA B OKPY>XKHOCTH, CTAHAAPTHBIC
mogoous

Paznuunbnie KOM6HHaHHI/I TCJI BpallICHUSA U
MHOT'OI'PAaHHHUKOB
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3anauu 1o teme "Tena U MOBEPXHOCTH
BpanieHus"

3anauu 1o Teme "Tena U MOBEPXHOCTH
BpalieHus"

KontponsHas padota "Tena u
MOBEPXHOCTH BpamieHus "

O0béM mmmmHapa. Teopema 06 00BEME
IpAMOro nuJIMHIApa

Brruucienue 06bEMOB Tel ¢ TOMOILBIO
omnpenenéHHoro uurerpana. O0bpém
KOHyCa

[Tmomany GOKOBOI U ITOJIHON
MMOBEPXHOCTH KOHYyCa

CrepeoMeTpuuecKue 3a/1aun, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIUH/IPA,
KOHyCa

[Tpuknanueie 3anaun o Teme "OObEMBI U
IJIOILA U TTOBEpXHOCTEN Ten"

O0bEM 1mI1apa U MapoBOTO CEKTOPA.
Teopema 06 06bEMe mapa. [Imomranb
ceprl. CrepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM 00BEMOB
rapa, mapoBOro CeTMEHTa | IapOBOTO
ceKTopa

[Tpuknagasie 3agauu o Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM IIapa U
wionaapio cepbl. COOTHOIICHUS MEXKIY



79

80

81

82

&3

84

85

86

TJIOMIA MU TTOBEPXHOCTEH U 00bEMaMHU
HOTOOHBIX TEN

[TomoOHBIe Tena B MPOCTPAHCTBE.
H3menenune o0béMa pu moo0uu.
CrepeoMeTpuiecKue 3a/1a4u, CBSI3aHHBIE C
BBIYKCIICHUEM 00BEMOB TeJ U IJIOIIAAeH
MTOBEPXHOCTEN

KontponwHnas pabora "[Lnomaan
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TeT"

JIBmwxenus npoctpancTBa. OTOOpaskeHHsI.
JIBmwxeHus u paBeHCTBO Guryp. O6mme
CBOMCTBA IBWKECHUU

Buapl nBuxeHunid: napauieIbHbIA
MePEHOC, IICHTPAJIbHASI CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
PAMO

[TpeobpazoBanus nogodus. [Ipsmas u
cepa Ditnepa

['eomeTpuueckue 3a/1aun Ha MPUMEHEHUE
JIBUKEHUS

KontponsHnas pabota "Bekropsl B
npocTtpaHcTse"

Ob6o6maromee nosropenue 11 nonstuii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIlMs 3HAHWI:
"[lapayinenbHOCTh NPSMBIX U IUIOCKOCTEH
B ITpOCTpaHCTBE"



87

88

89

90

91

92

93
94

O6o6matomee nmoropenue 11 mousTHil 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3aLIMsI 3HAHUN:
"Bektopsl B mpocTpaHcTBe"

Ob6o6maromee noropenue 11 mousTHii n
MeTOo/I0B Kypca reometpun 10-11
KJIaCcCOB, CUCTEMaTH3aIs 3HaHUH:
"Bekrtopsl B mpocTpaHcTBe"

Ob6o6maromiee mosropenue 11 mousTuii u
MeTO/I0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNsI 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromiee nosropenue 11 nonsTuii u
MeToJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aIlMs 3HAHWI:
"O6beM MHOrorpaHHuka"

O6o6matomee nmosropenue 11 moHsTHH 1
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTeMaTH3aIus 3HaHUMH
"ITnomaamu MOBEPXHOCTH U 00BEMBI
KpyDIibIX Ten"

O6o6matomee nmosropenue 11 moHsTHH U
MeToJI0B Kypca reomeTpun 10-11
KJIaCCOB, CHUCTeMaTH3aIus 3HaHUM!
"ITnomaan MOBEPXHOCTH U 00BEMBI
KpymbIX Ten"

HTorosas koHTpolbHas paboTa

HTorosas KOHTpoJIbHAs paboTa



95

96

97

98

99

100

101

102

[ToBTOpenue, 0000mIeHNE 1
cHUCTeMaTU3alus 3HAHUI

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

VcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEpeOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTUHN

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayK{ U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTUHI

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HAyKH U €€ pOJIb B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHi

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAyKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHXKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hctopus pa3sBUTHS CTEPEOMETPUN KaK
HAyKU U €€ poJib B Pa3BUTHUH



COBPCMCHHBIX MHKCHCPHBIX U
KOMITBFOTCPHBIX TEXHOJOTHUI

OBILEE KOJIMYECTBO YACOB 110

[NPOI'PAMME 102






ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJTACC

Kox
MpoBepPsIeMOro
pe3yjabrara

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 mpeAMeTHBIE Pe3yJabTAThl 0CBOCHNSI OCHOBHOM
o0pa3oBare/ibHOI MPOrpaMMbl CpPeIHero 001ero 00pa3oBaHus

I'eomerpus
OnepupoBarh NOHATHAMU: TOUKA, PsIMasi, INIOCKOCTh

IIpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIECACTBUS U3 HUX IIPU PELICHUU
reOMETPUYECKUX 3a1a4

OnepupoBaTh NOHATHUAMHU: MAPAIJICIBHOCT, U MEPIEHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEM

KnaccupunupoBarb B3aUMHOE DPACIIOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBarh MOHATUSAMM: JIByTPaHHBIA yroj, TpaHd IBYIPAHHOIO yIja,
peOpo IBYIrpaHHOTO YIUVIa, JIMHEHHBIN yroi JBYIpaHHOIO YIVa, TpaxycHas
Mepa JBYTPaHHOIO yIvia

OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIbIN
MHOTOI'PaHHHUK, JIEMEHThl MHOTOI'PaHHMKA, TIPABUIIbHBIH MHOTOIpaHHHUK

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (ITUpaMuaa, MpHU3Ma,
MPSIMOYTOJIBHBIN NapajuieNenunes, Kyo)

KHaCCI/Iq)I/II_II/IpOBaTL MHOT'OI'PaHHUKH, BBI6I/Ipa$I OCHOBAHHUA JJIA
Knaccmbm(aunn (BBIHYKHBIC M HCBBIITYKJIBIC MHOTOTPAaHHUKHU, ITPABUJILHBIC
MHOT'OI'paHHUKH, MPAMBIC 1 HAKIIOHHBIC ITPU3MBI, napannenermnez[bl)

OHepI/IpOBaTB MOHATHUAMU: CCKYyIasd MI0CKOCTh, CCHCHNEC MHOT'OT'PaHHUKOB

OOBSICHATH MPUHLUIBI TOCTPOCHUSI CEUEHU MHOTOTPAHHUKOB, UCIIONB3YS
METOJ, CIIEN0B

CTpoUTh CEYCHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHUE YCPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y

PCIHaTI) 3a1a41 Ha HaXO0XICHHUC FeOMeTpI/I‘-ICCKI/IX BCJIMYUH IIO 06pa3uaM
WIA aJrOpUTMaM, NPUMEHSS H3BECTHBIC AHATUTHYCCKUE METOABI IPU
pelICHHHM  CTaHJAPTHBIX MaTeMaTHYeCKHMX 3aja4 Ha  BBIYKMCICHHE
PaCCTOSIHUN MEXIy IBYMsI TOYKAMH, OT TOYKH JO HPSAMOH, OT TOYKHIO
TUIOCKOCTH, MEX]Ty CKPEIIHUBAIOIIMMUCS MPSIMBIMU

PCIHaTI) 3ala41 Ha HaXO0XICHUC l"eOMeTpI/I‘-ICCKI/IX BCJIMYUH 110 06pa3uaM
NIn aHFOpI/ITMaM, HpI/IMeHHH NU3BCCTHBIC AHAJIUTHYCCKHUEC MCTOIbI HpI/I
pEIICHUH CTaHJAPTHBIX MaTeMaTHYEeCKMX 3aJad Ha BBIYHMCICHHE YIJIOB



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KJIACC

Kox
NpoBepsieMoro
pe3yjabrara

6

6.1

6.2
6.3
6.4

MEXKIy CKPEIIMBAIOIUMHUCA NPSAMBIMHM, MEXIYy IPSIMOM U IUIOCKOCTHIO,
MEXKIy IIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Boruncnare 00bEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma,
NUpaMyu/ia) ¢ MpUMEHEHHEM (OPMYI, BBIUUCIATH COOTHOIIEHUS MEXIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOOOHBIX MHOTOTPAHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CUMMCTPHUA B IIPOCTPAHCTBC, HCHTP, OCb H
IIOCKOCTb CUMMETPHHU, HCHTP, OCh U IJIOCKOCTh CUMMCTPHUU (1)I/Il"prI

W3Bnekarp, mnpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTypax, TPEACTaBICHHYIO Ha
Yeprexkax U pucyHKax

[TpumensTh reomerpuueckue (akThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIIOJIaraloluX HECKOJIBKO IAroB pEUICHUs, €CIIA YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

[IpumensaTsb npocTeime pOrpaMMHbIE cpencTBa u
AJEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI npu peneHnn
CTEPEOMETPUYECKHX 3a/1a4

[IpuBomuTh mHpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NPHUPONE U
YKU3HH, PACIIO3HABATH ITPOSBIICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE
[IpuMeHATh MONMy4YEHHBbIE 3HAHMUS Ha MPAKTHKE: aHAJIU3UPOBATh peabHBIC
CUTYallUl ¥ TIPUMEHSATH U3YYCHHBIC TTOHATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKU CPOPMYTUPOBAHHON MPOOIEMBI, MOJACIHPOBATh PEAIbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUU, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T'€OMETPUYECKUX MOHATUN U TEOpEeM, arrapara anareOpsl,
pemiatb ~ NPAaKTUYECKHE  3aJa4d,  CBSI3aHHBIE C  HAXOXKJICHHUEM
TreOMETPUYECKUX BETUMYNH

IIpoBepsieMble MpeaMeTHBIE Pe3yJabTAThl 0CBOECHNSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMBbI CpeHero 001ero 00pa3oBaHus

I'eomerpus

OnepupoBarh MOHATHSAMU: LMIMHIAPUYECKAs MOBEPXHOCTh, 0Opasyroliue
LWINHAPUYECKOW TOBEPXHOCTH, ILWJIUHAP, KOHUYECKas IOBEPXHOCTb,
o0pasyroye KOHMYeCKOi MOBEPXHOCTH, KOHYC, chepudecKasi IOBEpXHOCTb

Pacrio3naBarh Tena BpanieHust (WIHHID, KOHYC, cdepa U map)
OOBACHATH CIOCOOBI OTYUYEHUS TEJl BpaIlleHUs

Knaccudumuposars B3auMHOE pacnoioxeHue chepol U MITOCKOCTH



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

OrnepupoBatrh MOHSATUSMHU: IAPOBOM CETMEHT, OCHOBAaHWE CETMEHTA, BBICOTA
CErMEHTa, IIapOBOW CJIOW, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ10s1, IIIAPOBOM CEKTOP

Beruncnsate 00BEMBI W TUIOIIAAM  TOBEPXHOCTEH TeN  BpallCHUS,
T€OMETPUYECKHUX TEJ C MPUMEHEHHEM (HOpMYIT

OnepupoBaTh TMOHATHSAMHU: MHOTOTPAaHHUK, BIHCAaHHBIK B cdepy
OMHCaHHBIN OKoNo ceprl, chepa, BHUCAaHHAST B MHOTOTPAHHUK WU TEJIO
BpalIeHUs

BrraucasTte COOTHOIIEHUST MEXTY TUTOIIAISIMH TTOBEPXHOCTEH U 00bEMaMu
IOAOOHBIX TET

N3o0paxars m3yyaembie (QUTypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

BreimonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB TIPOCTHIX
00bEMHBIX (GUTYp: BHUI CBEpXy, COOKY, CHHU3Y; CTPOUTh CEUEHHUS Tel
BpalIeHUs

W3Bnekarb, HHTEPHIPETHUPOBATH M TPEOOPA3OBHIBATh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Urypax, TMpeACTaBICHHYI Ha
yepTexkax U pUCYHKax

[TpumensITh TeOMeTpUYECKHe (aKThl ISl PEIICHHUS CTEPEOMETPHUUCCKUX
3a7a4, MPEANOoNararolluX HECKOJbKO IIAaroB PpELICHUS, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOU opme

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

BI)IHOJ'[H?[TI) HeﬁCTBHﬂ CIIOKCHUA BGKTOpOB, BBIYUTAHUA BGKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4Yucio, 06T)$[CH$[TB, KaKnMHU CBOﬁCTBaMI/I OHHU
oOagaroT

HpI/IMeH}ITL HpaBI/IJIO HapaJIJIeJIeHI/IHeZ[a HpI/I CJIOJKCHUU BGKTOpOB
OnepupoBaTh TOHATHUSMHU: JCKApTOBBI KOOPJIWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJY/Ib BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YOI
MEXIy BEKTOpaMH, CKaJISIPHOE MPOU3BEICHHE BEKTOPOB, KOJUTMHEAPHBIE U
KOMITJIaHAPHBIE BEKTOPHI

HaxomuTs CyMMy BEKTOPOB W IPOW3BEACHHE BEKTOpAa HA YHCIO, yToJ
MEXy BEKTOpAaMH, CKaJIIPHOE IPOU3BEICHHUE, PACKIAJIbIBATE BEKTOP IIO
JIBYM HEKOJUTHHEAPHBIM BEKTOpaM

3a/aBaTh MIIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT
Pemare  mpocTteiimue  reoMeTpHYSCKHE — 3aJadyd  HAa  IPHUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOA

Pemrate 3amaun Ha [OKa3aTeabCTBO MAaTEMATHYECKHX OTHOIIEHUH U
HaXO0XICHUC F€OM€TpI/I'—IeCKI/IX BCIIMYHUH II0 06pa3uaM NN aJIFOpI/ITMaM,
NMPUMEHSISI  M3BECTHBIC ~ METOIBI  NPH  PEIICHWH  CTaHIapTHBIX
MareMaTHYeCKHX 3a71a4



6.21

6.22

6.23

[IpumensaTh IIpoCTeuIne IIPOrpaMMHBIE CpeacTBa u
IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI pu penieHnn
CTEPEOMETPUYECKUX 3a/1a4

IIpuBomuTh THpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOLE U
YKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE

IIpuMeHsTh MOy4EHHBIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallUM ¥ IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE TIOUCKA PELIEHUS
MareMaTuyecku copMyIMpoBaHHON MPOOIEMBl, MOJETUPOBATh PeabHbIE
CUTyallUM Ha SI3bIKE T€OMETPHUM, HCCIIEN0BAaTh IOCTPOEHHBIE MOJEIH C
HCTIOJIb30BaHHEM Te€OMETPHUYECKHUX TOHSATHH M TEOpeM, ammapara ajareopsl,
pemiate  NpakTUYECKHWE  3a/adyd,  CBA3aHHbBIE C  HAXOXIACHHUEM
TreOMETPUUYECKUX BEIUYUH



IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon
7

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJEMEHT COACPKAHUA

T'eomeTpus

OcHoBHblE TOHATHUA cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsTre 00 akCMOMaTUYECKOM MTOCTPOEHUHU CTEPEOMETPHUH: AKCUOMbBI CTEPEOMETPUU U
CIIECTBUS U3 HUX

B3anmMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJliesIbHbIE
U CKpCHIMBAOMIHUECCA TPAMBIC. HapaHHeHBHOCTL NpsAMBIX U IUIOCKOCTEHM B
MPOCTPAHCTBE: TMapajuleNibHbIE TMPSIMbIE B MPOCTPAHCTBE, MNaPAIIEIBHOCTh TPEX
NPSMBIX, IAPAJUIEIBHOCTh MNPAMOW M IUIOCKOCTH. YIIBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJ MEXIy TpPSIMBIMH B MPOCTpaHCTBE. [lapannenpbHOCTh TIOCKOCTEH:
MapajjieIbHble IUIOCKOCTH, CBOMCTBa TNapajuleNibHBIX IUIOCKOCTel. [Ipocreiimue
MPOCTPAHCTBEHHbIE (UTypbl Ha TIJIOCKOCTU: TeTpasap, KyO, Mapaienenumnes,
MOCTPOEHUE CeUEHU I

HCpHeHI[I/IKYJ'ISIpHOCTI) Hp?[MOI\/JI N TIIJIOCKOCTU: TMCPICHAUKYIIAPHBIC TIPAMBIC B
MIPOCTPaHCTBE, MPAMBIC MApPAJUICIIBHBIC U NECPICHANKYIAPHBIC K IIJIIOCKOCTH, IMPU3HAK
MEPNEHANKYIIPHOCTH TPSMOUA M TJIOCKOCTH, TEOpeMa O MPAMOU MEPHEeHIANKYIIPHON
IJIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YToj MEXAY MPSMOI U MIOCKOCTHIO, ABYTPaHHBIM
yTOoJl, IMHEWHBIN Yron AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIC: pacCTOSHUE
OT TOYKH 0 TNIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TIIOCKOCTH, MPOEKIUs (PUTyphI HA
IJIOCKOCTh. lIepneHauKynspHOCTh IUIOCKOCTEH: MPU3HAK NEPHEHAMKYISIPHOCTH ABYX
miockocreil. TeopeMa o TpEX nepneHauKyspax

[lonsiTuE MHOrOrpaHHHMKAa, OCHOBHBIC JJIEMEHTbl MHOIOTPaHHHMKA, BBIIIYKJbIE U
HEBBINYKJIbIE MHOTOTPaHHMKH, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yrompHas
Ipu3Ma, TpaHU M OCHOBAaHUS NPU3MBI, MpsiMas M HAKJIOHHAs HpPU3MbI, OOKOBas U
IIOJIHAsL [TIOBEPXHOCTH Npu3Msbl. [lapannenenunen, npsAMOyrojibHbBIN apajIesIeUIe] 1
ero cpoucrBa. Ilupamupa: n-yronpHas nupamuja, rpaHd M OCHOBAaHUE IUPaMUbL,
OoKOBasi W TOJHAS TOBEPXHOCTh MUPAMUIBI, NMPABUIbHAS M yCEUEHHAS MUPAMHUIA.
OneMeHTbl Mpu3Mbl U nupamuabl. [lpaBuibHbIE MHOTOTPaHHHUKHU: IIOHSITHE
MIPAaBUJIBHOTO MHOTOTPAaHHMKA, IpaBWIbHAsA IIpU3Ma W IIpaBUJIbHAs IHPaAMUJA,
IIpaBUJIbHASA TPEYTojbHAs MHUpaMUIa U NMPABUIbHBIN TeTpasp, kyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOIPaHHUKAX: OKTadIp, AOAEKAdIp U HKocaapyrue CedeHus IpU3MBI
Y TUPaMUbI

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSIMOM, MIIOCKOCTH.
DJeMeHTbl  CUMMETPUM B  MNHUpaMUAax, MapajieNienunenax, IpaBHIbHBIX
MHOTOTpaHHHUKaX

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, ymisl. Ilmomanp
OOKOBOI MOBEPXHOCTH U TOJIHOW MOBEPXHOCTHU MPSMOU MPU3MBI, TUIOIIAAb OCHOBAHHH,



7.7

TeopemMa 0 OOKOBOI MOBEPXHOCTH NPsIMOM mpu3Mbl. [1omans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH TPABUIBHON MHPAMHIBI, TE€OpeMa O IUIOMIAJN YCEYEHHOM MHPAMMUIBI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TTPHU3MBI

[Tono6ubie Tena B mpoctpancTBe. COOTHOIICHHUSI MEXKAY IUIOIIAISIMH TOBEPXHOCTEH,
00bEMaMU OAOOHBIX TEN

11 KUIACC

Kox
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3J1IEMEHT COEPKAHUSA
I'eomerpus

[{unuHapuyeckasi MOBEPXHOCTh, 00pa3ylolie INHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON MOBEepXHOCTH. LMmuHAp: ocHOBaHHMS U OOKOBas MOBEPXHOCTb,
oOpa3yrolas 1 0Ch, IJIOMAAb OOKOBOH U MOTHOM MOBEPXHOCTH

Konnueckas moBepxHOCTb, 00pa3ytolire KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHU4YeCKo moBepxHOCTH. KoHyc: ocHOBaHME M BepllIMHa, oOpasyromas U OCb,
Iomaab OOKOBOW M IOJHOW IOBEPXHOCTH. YCEUEHHBIM KOHyC: oOpasylomue u
BBICOTA, OCHOBAaHHUs U OOKOBasi TIOBEPXHOCTb

Cdepa u map: neHTp, paguyc, JuaMeTp, IUIOMAlb MOBEPXHOCTH cepbl. BzanmHoe
pacnosioxkeHue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIOoImaib
chepor

N3o0paskenue Tes BpaleHUs Ha MI0CKOCTU. Pa3BépTka IMIMHIpA U KOHYCa
KomOuHanuu Ten BpalieHus: 1 MHOIOTPAaHHUKOB. MHOIOrpaHHMK, OIMCAHHBINA OKOJIO
cdepsl, chepa, BOMCAHHAS B MHOTOTPAHHUK, UM TEJIO BpAIlEHUs

[Tonsitne 06 o0bEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 oOBEME
HPSMOYTOJIBHOTO Mapajuiesienuiesia u cieAcTBus u3 He€. O0bEM IUIMHIpA, KOHYCA.
O06béM mapa u momaab chepbl

[TomoOHbIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXTy TUIOIIAIIMH TOBEPXHOCTEH,
00BEMaMH MOJJOOHBIX Tel

Ceuenuss mmnuHApa (MapauieNbHO W TEPHCHAMKYISIPHO OCH), CEYCHHS KOHyca
(mapannenbHOE OCHOBAHHUIO U IPOXOSIIEe Yepe3 BEPIINHY), CEUSHHS [1apa

Bextop Ha mnockoctu u B mpocTpaHcTBe. CIIOKEHHME W BBIYMTAHHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4HCio. PasnokeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno nmapamienenunena. Pemenne 3aga4, CBA3aHHBIX C IPUMEHEHHEM
IIpaBUJI IEUCTBUM C BEKTOPAMH

[TpsimoyronpHast cucTeMa KOOpAMHAT B npocTpaHcTBe. KoopaumHaTtsel BeKTOpa.
ITpocreiimue 3amaun B KOOpAMHATax. Yroin Mexay Bekropamu. CkanspHoe
IIPOU3BEJCHUE BEKTOPOB. BpIuMcieHHE YITIOB MEXKIy NPSAMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIA METOJ ITPU PEIICHUHA FEOMETPUYECKUX 3a1a4



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

Kon
NPoBepPsEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHON MPOrpaMMBbI CpeHero 001ero
o0pa3zoBaHus

Branenne ™eTtomamm 0Ka3aTeNbCTB, AJTOPUTMAMM DEIICHHS 3ajad;
yMeHue (GopMylIMpoBaTh W OINEPUPOBATH MOHATHUSMHU: OIpeIesIeHHE,
aKkcuoma, TeopeMa, CIEJICTBHE, CBOWCTBO, IPHU3HAK, JOKAa3aTeIbCTBO,
pPaBHOCWIIbHBIE (HDOPMYIHMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHNpOBaAThH
0o0paTHOE W TPOTHBOIOJIOXHOE YTBEPXKICHHE, NMPHUBOIUTH NPHUMEPHI U
KOHTPIIPUMEPHI, HUCIONb30BaTh METOJ MAaTeMaTHYeCKOW HHIYKIIHH;
IPOBOIUTH JI0KA3aTeIbHbBIE PACCyKICHHS TPH PEIICHUH 3a]1a4, OI[CHNBAaTh
JOTHYECKYI0  NPaBUIBHOCTh  PAacCyKICHHUH; YMEHHE OIEepHUpPOBaAThH
HOHATHAMHU: MHOXKECTBO, ITOIMHOXKECTBO, ONEpalry HaJl MHOXXECTBAMH;
YMEHHUE UCIIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN anmapar st OIMCaHUS
pEabHBIX MPOLIECCOB U SIBICHUN M MPH PEIICHWH 33a/1ad, B TOM YUCIIC U3
JIpyruxX y4eOHBIX INPEeIMETOB; YMEHHUE OIEpPUpOBaTh MOHATHAMU: Tpad,
CBsI3HBIN Tpad, nepeBo, IUKI, rpad Ha IUIOCKOCTH; YMCHHE 3a/aBaTh U
ONHUCHIBaTh Tpadbl pa3IUYHBIMU CHOCOOAMH; HCIOJIB30BaTh Ipadbl MpU

peIIeHnH 3a1a4

YMeHue onepupoBaTh MOHATHUSAMHU: HATypPAIbHOE YHCIIO, LIEJIOE YHCIIO,
CTEIEHb C LEIBbIM [10Ka3aTejleM, KOPEHb HaTyPaJIbHOU CTEIIEHU, CTEIECHD C
palMOHAIBHBIM MOKA3aTEJIEM, CTEIEHb C JEHCTBUTENIBHBIM IOKAa3aTeleM,
jJorapupM 4Hciaa, CUHYC, KOCMHYC M TaHTEHC IPOU3BOJILHOTO YHCIA,
OCTarOK IO MOIYNIO, PAalMOHAIbHOE 4YHUCIIO, MPPALMOHAIBHOE YHCIIO,
MHOJKECTBA HATYypPaJIbHBIX, LEIbIX, PALMOHAIBHBIX, IEHCTBUTEIBHBIX
YlCell; YMEHUE HUCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIINH 001munit
JenuTeNs W HauMeHbllee ofliee KparHoe, aiaroputM EBkimupa mpu
pelIeHUN 3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMU IMO3UIMOHHBIMH CUCTEMaMH
CUHUCIIEHUS; YMEHUE BBIMOJIHATH BIYMCICHUE 3HAUCHUN U TPeoOpa3oBaHus
BBIPOXEHUM CO CTeMEeHsMM W  Jiorapupmamu, MpeodOpa3oBaHuUs
JIpOOHO-pAllMOHATIBHBIX BBIPAKEHUN; YMEHHE OINEPUPOBATh MOHATHIAMM:

nocCJI€a0BAaTCIbHOCTD, apI/I(bMeTI/I‘ICCKaﬂ nporpeccusi, rcoMCTpUICCKasd



mporpeccus, OECKOHEYHO YOBIBarOIasi TE€OMETPUYECKas MPOTPECCHs;
yMEHUE 3aJaBaTb IOCJIEIOBAaTEIbHOCTH, B TOM YHCIE€ C MOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHITHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4YHCIIa, dbopmMa  3amMCH  KOMIUIEKCHBIX  YHCEN
(reoMeTpuueckasi, TpPUTOHOMETpHYEcKass U anrebpaumdeckas); yMeTh
MPOU3BOANTE apu(PMETHUECKHE ICHCTBHUS C KOMIUICKCHBIMHA YHCIIAMU;
MPUBOAUTH MPUMEPHI HCIIOJIb30BaHUS KOMIUIEKCHBIX YHCEI; ONEPHpPOBATh
MOHATUSAMM:  MaTpuna 2xX2 u  3X3, omnpeneiauTeNb  MaTPHIBI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

VYMeHue onepupoBaTh MNOHATHAMM: PALMOHAIBHBIC, WPpPALUOHAIbHBIC,
MIOKa3aTelIbHbIe, CTETEHHBIC, JIOTapu(PMHUUYECKUE, TPUTOHOMETPHUYECKUE
YpPaBHEHHsS W HEPABEHCTBA, WUX CHCTEMBbl, YMEHHE OIEPHPOBATH
MOHATUAMH: TOXJECTBO, TOXKICCTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHMH U HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPAaBEHCTB U CHUCTEM; YMEHHUE pellaTb YpaBHEHUS,
HEPABEHCTBA U CHCTEMBbI C IIOMOIUBIO pPa3JIM4YHBIX NPUEMOB; pelIaTh
YpaBHEHHs, HEpPaBEHCTBA M CHCTEMbl C IapaMeTpOM; IPUMEHSTH
YPaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI JJI1 PELICHHs MaTeMaTHYeCKHX

3aj71a4 ¥ 3a7a4 U3 Pa3IMUHbIX 00JacTel HAyKH U peabHOM KU3HU

YMeHHe omnepupoBaTh TMOHATUAMHU: (GYHKUUS, UYETHOCTh (YHKIUH,
NEPUOANYHOCTh (QYHKIHMHM, OrPAaHUYEHHOCTh (PYHKLIHUH, MOHOTOHHOCTH
byHKIMYN, SKCTpeMyM (yHKIMH, HauOoJblllee M HaMMEHbIIee 3HaYCHUs
GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHAs (DYyHKIUS, aCUMITOTHI rpaduxa
¢byHKIMY, TIepBas U BTOpas MPOM3BOAHAS (YHKLUHU, FEOMETPHUECKUNA U
¢buznyeckuif CMBICI TPOU3BOJHOW, MEpPBOOOpa3Has, OMPEesIEHHBIH
MHTErpaj; yMEHUE HAXOJUTh AaCUMITOTHl rpaduka (YHKIHUU; yMEHHE
BBIUUCIISTH MPOU3BOJIHBIE CYyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
GbyHKUIMI, HAaXOQUTh ypaBHEHHE KacaTeldbHOH K rpaduky (QyHKUIUY;
YMEHHE HaXOAUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (QYHKLUUN; yMEHHE
UCTOJIb30BaTh TPOU3BOIHYIO JJIsl HUCCleNoBaHUs (DYyHKIMHA, HAXOAUTh
HauOONbIINE M HAUMEHbIIUE 3HAYEHUS (QYHKIMHA; CTPOUTH Tpapuku
MHOTOWIEHOB C HCIIOJB30BAaHUEM ammapara MaTeMaTU4YEeCKOro aHaJu3a;
IPUMEHSATh MPOU3BOAHYIO JJI HAXOXACHHUS HAWIYYIEro perieHus B
IPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKUX M (PU3MUECKUX

3a/1a4ax; HAXOAWTh TUIOMIAJAN W O0BbEMBI (PUTYp C MOMOIIBIO HWHTErpalia;



MNPUBOAWUTL MPHUMEPEI MATEMATHYCCKOIO MOACIHMPOBAHUA C IMOMOMIBIO

TuddepeHIMaIbHbIX ypaBHEHUN

YMeHue ornepupoBarh MOHIATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIIHS,
KoMno3unusi (yHKIMH, JUHEHHas (QYHKUOWS, KBaapaTHuHas (QyHKIHA,
panuoHanbHas (QYHKIHS, CTeTNeHHas (QYHKIHS, TPUTOHOMETPHUYECKHE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKLUH, TOKa3aTeabHas U
aorapupmuueckast (QYHKIUH; yMEHHE CTPOUTHh TpaduKd H3y4EeHHBIX
(byHKIM, BBITOTHATH TpeoOpa3zoBanHus rpadukoB (GpyHKIHA, HCIIONB30BATh
rpaduKy I U3Y4EHUs IPOLIECCOB U 3aBUCUMOCTEH, MIPU PEIICHNH 33134
U3 JAPYrHX y4eOHBIX MPEIMETOB M 33734 U3 PeajbHOM JKU3HU; BBIPAXKATh
(dopMynamMu 3aBUCHMOCTH MEXKIY BEIWYMHAMM; MCIOIb30BaTh CBOWCTBA U
rpaduKu (QYHKIUH IS pelieHus ypaBHEHHI, HEpaBEHCTB W 33434 C
napaMeTpamMy; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOMKECTBa

pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peliath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBH)KEHHUE, padOoTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33aJaud U3 OOJACTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
¢buHaHCaAMM); COCTaBJIATh BBIPAXKEHHUS, ypaBHEHHUs, HEPAaBEHCTBA U UX
CHUCTEMbl IO YCJOBHUIO 3aJayd, HUCCJEIO0BaTh IMOJYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh PE3yIbTaTOB; YMEHHE MOJEIUPOBATH
peaNbHbIE CHUTyallUd Ha SI3bIKE MAaTEMAaTHUKH;, COCTaBISTh BBIPAXKCHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 3a/1a49H, HCCIICIOBATh
MOCTPOEHHBIE  MOJAETH C  UCIOJB30BAHMEM  amnmapara  anreOpsl,

MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yIbTaT

YMeHHe omnepupoBaTh MOHSATHIMH: CpelHee apu]mMeTrhdeckoe, MenuaHa,
HauOoJbIlIee U HaUMEHBIIIee 3HAUEHUS, pa3Max, AUCIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE HU3BIEKaTh, MHTEPIPETHPOBATH
nH(pOpPMAIUIO, MIPECTABICHHYIO B TaONHIaX, HA AUarpamMmax, rpadukax,
OTpakarolllyl0 CBOMCTBA PEaJIbHbIX MPOLIECCOB U SIBICHUMN; MPEICTABIATh
uHGOpMAIIMIO C TOMOIIBI0 Ta0mWIl M JAWarpaMM; HCCIeI0BaTh
CTaTUCTUYECKHE JaHHBIC, B TOM YHCIE C TMPUMEHEHHUEM TrpaduyecKux
METOZIOB M DJIEKTPOHHBIX CPEACTB; rpadUyecKu UCCIEA0BaTh COBMECTHBIC

HAOJIIOIEHNUS C TIOMOILBIO JUarpaMM pacCeMBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBarb IOHATHUAMM: CIYy4YaWHBIA ONBIT W CIIy4yalHOE

CO6BITI/IC, BEPOATHOCTH CJ'Iy‘IﬂfIHOFO CO6BITI/I$I; YMCHHUE BBIYHCIIATH
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BEPOSATHOCTh C MCIIOJIB30BAHUEM TIpapUUeCKUX METO/0B; MPUMEHSITh
(bopMynBl CIIOXKEHHS M YMHOXEHHS BEpOATHOCTEH, (opMylly MOIHOMN
BEpOsATHOCTH, (hopmyny bepHymin, koMOMHaTOpHBIE (PAKTHI U (POPMYIIBI;
OLICHUBAaTh BEPOATHOCTU peANbHbIX COOBITHI; yMEHHE ONepupoBaTh
NOHATUSMM:  CiIy4ailHass BeJIMYMHA, pacHpelesieHue BEpOSTHOCTEH,
MaTeMaTU4eCKOe OXUAAHME, IUCIEPCUS U CTaHJApTHOE OTKJIOHEHHE
Clly4ailHOM  BelIMYWHBL, (QYHKIUM paclpeleNeHus U IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTeIbHOTO U HOPMAJIbHOTO pacIpelesieHHil; yMeHue
HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACHpPENENICHUN JUIsl peLIeHUs 3a]1a4;
3HAKOMCTBO C TOHATHUSAMU: 3aKOH OOJBIIMX YHCEJ, METObl BEIOOPOUHBIX
UCCJIEJOBAHUN; YMEHHE TNPUBOAUTH MPUMEPHl TMPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B HPUPOAHBIX MU OOIIECTBEHHBIX SBJICHUAX; YMEHUE
ONEepUpOBaTh MOHATHSAMH: COUETAHUE, MEPECTaHOBKA, YUCIIO COYETAaHUH,
YUCIO  MEpecTaHoBOK; OuHoM  HploTOHA;  yMeHHMEe  NIPUMEHSTH
KOMOUHATOpHbIE (PaKThl U PACCYKICHUS AJIs PEIICHUs 33/a4; OLIEHUBATh
BEPOSITHOCTH pEealIbHbIX COOBITUI; COCTaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH IIOJYyYECHHBIN PE3yIbTaT

YMeHue  omnepupoBarh  MOHSATUSAMM: TOYKA, MpsiMas, IJIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIHMUMHA YIVa, TUIOCKUNA yroj, IByTrpaHHbIN
yroJi, TpEXTPaHHbIN YroJ, CKPEIIMBAIOLIUECS NPsIMbIe, TApAIICILHOCTh U
NEPIEeHIUKYIIPHOCTh NPSIMBIX M IUIOCKOCTEH, yrojl MeXAy MPsIMbIMU,
yroi MeXIy TMpsAMOM U IUIOCKOCTBIO, Yrojl MEXIYy IUIOCKOCTSIMU,
paccTositHue OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXIy TNPSMBIMH,
PAcCCTOSIHME MEXYy IUIOCKOCTSIMU; YMEHHE MCHOJIb30BaTh MpPHU pPELICHUU
3aad M3y4yeHHbIe (aKThl U TEOPEMBI IMJIAHUMETPUHU; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHYeCKHe
MOJIEIM C TIOMOIIBI0O T€OMETPUYECKUX TOHATUH M BEJIMYMH, penarh

CBA3aHHLIC C HUMU MPAKTUYCCKUC 3aa9U

YMeHue omnepupoBaTh MOHATUAMHU: TUIOMAAL (GUTYpBI, 00BEM QUTYpHI,
MHOTI'OI'pPaHHUK, HpaBHJ’IBHBIfI MHOI'OI'paHHHUK, CCYCHHUEC MHOI'OI'paHHHKA,
KyO, mapaijenenumnea, MOpu3Ma, OHpamMuaa, (Qurypa M TOBEPXHOCTH
BpalieHusi, UWIUHADP, KOHYC, ImIap, cdepa, Iwiomanas cepsl, IMIomaab
MOBEPXHOCTH MHPAMUIbI, TMPU3MBI, KOHYyca, MNHIUHApPA, 00BEM KyOa,
IpAMOYTOJIBHOI0 IapauiCjCuineaa, IMMUupaMuibl, ITPHU3MbI, NOUIXHIOpPA,
KOHyCa, IIapa, pa3BEPTKA TMOBEPXHOCTH, CEUEHHUS KOHyca W MHIIUHAPA,

napamiCjibHbIC OCH HWJIM OCHOBAaHWIO, CCUCHHEC MIapa, IIIOCKOCTD,
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12

13

Kacaromasics cdeppl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTb CEYEHHE
MHOTOTPAaHHUKA, H300pa’kaTh MHOTOTPAHHUKH, (QUTYPHl M MOBEPXHOCTH
BpalCHUs, UX CEYEHUS, B TOM YHCIIE C ITIOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA IreOMETPUUECKHUX (PUTYpP, CAMOCTOATENBHO
(bopMynHpoBaTh ONpPENEICHNUs U3y4aeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI O
CBOMCTBaX M TMpHU3HAKaX TeOMETpUYEeCcKuX (uryp, oOOCHOBBIBATH WU
OTpoBeprarb WX; YMEHHE NPOBOAWTH Kiaccuukanuioo ¢uryp 1o
pa3IMyYHbIM TPU3HAKaM, BBIMOJHATE HEOOXOIUMBIE IOTIOTHUTEIbHBIC

MMOCTPOCHUS

YMeHHe ~omepupoBaTh IMOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaulelbHBI MEPEHOC, CUMMETpPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUe MOAOOWs, TMOMOOHBIE (UTypHI; yMEHHE
pacmo3HaBaTh paBHBIC M TONOOHBIE (UTYpHl, B TOM YHCJIE B HPUPOIE,
HCKYCCTBE, apXUTEKTYPE; UCTIOIb30BaTh T€OMETPUIECKIE OTHOLICHUS TIPU
pELICHUH 33/1a4; HAaXOJUTh TCOMETPHYECKHE BEIUYMHBI (IJIMHA, YTOI,
I0Iaab, 00BEM) MPHU PEIICHUH 33/1a4 U3 JIPYTUX yUEOHBIX MPEIMETOB U
U3 pEalbHOM JXHM3HM; YMEHHE BBIUUCISATH T'€OMETPUYECKUE BEITWYHHBI
(mHa, yrom, miuomank, 00BEM, IUIOMIANb TOBEPXHOCTH), HCIIONB3Ys
u3y4eHHbIC (OPMYJBI U METOABI, B TOM YHCJE: IUIOMIAAb MOBEPXHOCTH
NUpPaMU/IbI, TPU3MBI, KOHYyCa, IMIMHIPA, TUIOMAAb chepbl; 00bEM Kyoa,
HPSMOYTOJIBHOTO — TapajuIeNICIUIe/ia, MUPAMHJIbI, TPHU3MBL, IMIMHApA,

KOHYcCa, I1apa; yMEHUE HaXOUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (UTYD

YMenue ONCPpHUPOBATL MNOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOPAWHATBEI BCKTOPA, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpa Ha 4YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 63.31/Icy,
CKaJIIpHOC IMPOMU3BCACHUEC, BCKTOPHOC IIPOHU3BCACHUC, YIOJI MCEKIY
BCKTOpaMH; YMCHHC HCIIOJIb30BATh BeKTopHBIﬁ n I(OOpI[I/IHaTHLIf/'I MCTO
JJI1 pCHICHUA TCOMCTPHUYCCKUX 3aad M 3aaa4 APpYyTUx y‘I€6HI)IX npeaMEToOB
YMmenue BI)I6I/IpaTI> HO)IXOI[SIHII/Iﬁ MCTOA AJId pCIICHUA 3aJa4U, IOHNUMAaHUC
SHAYMMOCTH MATEMAaTHUKU B HU3YYCHHUU MPUPOAHBIX U O6H.[€CTB€HHBIX
npoucccoB u $IBJ'I€HI/II71; YMCHHUE PpacCllO3HABAThL IPOABJICHHUEC 3aKOHOB
MaTCMAaTUKU B UCKYCCTBC, YMCHHC IIPUBOJAUTH IIPUMEPBI MATCMAaTUYCCKUX

OTKPBITUHA POCCUICKOM U MUPOBOM MaTeMaTH4eCKON HayKH



INEPEYEHD JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA EI'D

IHO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BIYUCICHUS
1.1 Harypanbable u nensle uncia. [Ipu3Haky JeIMMOCTH LETbIX YACET
12 Paumonansubie  yuciaa. OOBIKHOBEHHBIE U JIECATUYHBIC APOOHM, MPOICHTHI,
. 0eCKOHEUHbIE NTEPUOIUIECKHIE APOOH
13 Apudmernueckuil KOpeHb HaTypalbHOW creneHu. JleiicTBus ¢ apupMeTHIECKUMU
' KOPHSMH HAaTypaJIbHOW CTENEHU
14 Crenens ¢ nensM nokaszarenaeM. CTENEeHb ¢ pallMOHAIBHBIM NT0Ka3zareneM. CBoicTBa
' CTENEHU
L5 CuHyc, KOCHHYC M TAHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' ApPKTAaHI'€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuunbie U HATypaJIbHBIC JTOTraprupMbI
JleictBuTenbHble  4yuciaa. ApudMETHYECKHE OIepandd C JIeWCTBUTEIbHBIMU
1.7 gyrcnamu. [IpuOmmxEHHbIe BRIYUCICHHS, TIPaBUIIa OKPYIIICHUS, IPUKUAIIKA U OLEHKA
pe3yJibTara BbIYMCICHUN
1.8 [IpeobpazoBanue BoIpaKeHUN
1.9 KomnuiekcHbie uucna
2 VYpaBHEHUS 1 HEpPABEHCTBA
2.1 [{enbie u poOHO-pallMOHATILHBIC YPAaBHECHUS
2.2 HppannonaibHbIe ypaBHEHUS
23 TpuroHomeTpu4eCcKrue ypaBHEHUs
24 [Toxa3arenbHbIe U TIorapu(HMUIECKHE yPAaBHEHHS
2.5 [enblie n 1poOHO-paIOHANIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U TorapudmMuUecKre HepaBEHCTBA
2.8 TpuroHomeTpudecKkue HepaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU
2.11 Marpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpenenuTeslb MaTpULib
3 OyHKIUHN U TpapUKu
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5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHkuus, crnocoObl 3amanHus (yHkuuu. I'paduk ¢yHkuuu. B3zaumHo oOparHbie

¢ynkunu. YétHbie 1 HeuétHble QpyHKIMH. [lepuognueckue QpyHKINH

OO6nacte onpeneneHus W MHOXKECTBO 3HaueHWH QyHknumn. Hymm ¢ynknuu.
[IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumMymMbl U1 MUHMMYMBI QyHKIuM. HawOonbinee w HauMeHbliee 3HAYEHUE

(YHKIIMHM Ha TPOMEXKYTKE

CrenenHas (GyHKIUS C HaTypaJibHBIM M II€JIBIM TTOKa3zareneM. EE cBolicTBa

rpaduk. CBoiicTBa U TpaMK KOPHS 1-0i CTETIEHU
Tpuronomerpudeckue GpyHKIMH, X CBOHCTBA U Tpa(UKH
[oka3arenbHas 1 norapupmMuueckas GyHKIUN, UX CBOWCTBA U TpaduKu

Toukn paspeiBa. Acumnrorel rpadukoB ¢yHkuuil. CpoiictBa  (yHKUUH,

HEIPEPHIBHBIX HA OTPE3KE
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMsI TOCIIEIOBATEILHOCTEH
ApudmeTrndeckas 1 reomeTpudeckas nporpeccun. @opmyria CI0KHBIX MTPOLIEHTOB
Hauana maremaruyeckoro aHanusa

[IpousBonnas pyHkiuu. [Ipon3BoaHbIC 37IeMEHTAPHBIX (DYHKIIHMA

[Ipumenenre NTPOM3ZBOMHON K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTH U
OKCTPEMYMBEI. HaXO)KI[GHI/Ie HaI/I6OJII)HICFO U HAUMCHBIICTO 3HAYCHUA (b}/HKIII/II/I Ha

OTpe3Ke
[TepBooOpasnas. MuTerpan

MHoOXecTBa 1 JIOTHKa

MHoXxecTBO, onepaiu HaJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTnucTUKA

OrnucarenpHas CTaTUCTUKA

BepositHOCTB

Komb6unaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
MHororpaHHUKH

Tenma u NOBEPXHOCTU BpallCHUS

Koopaunars! 1 BEKTOPBI
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