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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsETCS OJHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CpPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

Ilens ocBoeHuss mporpammbl yuyeOHoro kypca «l'eomerpusi» Ha
yriay0nEHHOM YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIOCOOHOCTEHN 00yUaronmxcs
IpU U3YYEHHH TE€OMETPUM 4Yepe3 O0ecrnedeHre BO3MOKHOCTH MPUOOpETEeHUs u
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IproputeTHBIMM 3aJauaMHu Kypca T€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIMpeHne IPEACTaBICHNAS O T€OMETPUN KAK YaCTH MUPOBOU KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupOBaHHE TMpPEACTAaBIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuu;

(opMupoBaHue  yMEHHUS ~ BJIAJETh  OCHOBHBIMM  MOHSTUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHUS PACIIO3HABATH HA YepTEekKaxX, MOJCISIX U B peabHOM
MHpE MHOIOTPAaHHHMKM W Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHKE MOHMMAHUS BO3MOXXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

(dopMupoBaHHE yMEHMs BIAJETh METOJaMH J0Ka3aTeIbCTB U AJITOPUTMOB
pelmeHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH
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000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pPa3BUTHE M COBEPIICHCTBOBAHWE WHTEIICKTYAIbHBIX W TBOPYECKHUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (HYHKIIMOHATLHON TPAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COJIEpP)KaTEIIbHBIMU JTMHUSAMHU y4eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YyMETh OMNEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHnmanuu  oOydyeHUs, OCTPOCHHS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOJATOTOBUTH OOYYArONIUXCSI K TMPOAODKCHUIO HM3YyUYEHUS MaTEeMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha w3ydenune yueOGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM YypOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).
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COIEPKXAHUE OBYYEHUASA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA  cTepeomeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBO. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYIAPHOCTD IPSIMOM U INIOCKOCTH: IIEPIICHANUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yriabl B MPOCTPAHCTBE: YIOJ MEXAY NMPSAMOW M IJIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buapsl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpa”Huka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAsg TPEYroyibHAas NUPAaMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, AMAaroHainu, YIJblL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTM W IOBEPXHOCTH MPABUIBHOM MHpPaMUbI,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUJIBHOM MHOTOIPDAaHHUKE: CUMMETPHS
napajielenuneaa, CUMMETPUsS NPABWIBHBIX MIPHU3M, CHMMETpPHUS IPABHIBHON
UpaMUIblL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesna Bpamenus

[ToHsATHSA: MWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAs TIOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
MUINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlicHUS Ha TUIOCKOCTH. Pa3BépTka mumuHApa W KoHyca. CuMMerpus chepsl U
mrapa.

O6bém. OcHoBHBIE cBoOWicTBA 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl U KoHyca. OO0BEM mapa W mapoBOTO
CeTMEHTA.
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KoMOunanmu Tten BpaiieHUss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHasi B
IWIMHIpP, ONHCaHHAs OKojo IuuHapa. llepecedenne cdepsl U mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
ONMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEpXHOCTH IUJIMHAPA, KOHYCA, IUIOMAab chephl U €€ JacTei.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHUWid MHOTOTPAHHUKOB W TEN BpaAlICHUS: CEUYCHUS
HMIMHApa (MapajulelbHO MW MEePHEHAUKYSIPHO OCH), CEYEHHsS KOHyca
(mapasnyienbHbIE OCHOBAHHMIO M MPOXOSAIIME YEpe3 BEpUIMHY), CEUYEHHS Iapa,
METOAbl  IIOCTPOCHUS  CEYEHUU: METOJ  CJIEIO0B, METOJ  BHYTPEHHETO
IIPOEKTUPOBAHMS, METO/] IIEPEHOCA CEKYIIEH TIIOCKOCTH.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocrtpancTBe. Omnepanum Haja  BEKTOpaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHHUA. [IpsimoyronbHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. Koopaunats! Bekropa. PaznoxxeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEeHHUs B IPOCTPAHCTBE

JBmxeHus npocrpancTBa. OtoOpakeHus. J[BUyKeHUS M paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKCHUH. Buabl JBWKEHUM: TMapauIebHBIM IEPEHOC,
LIEHTpaJbHAasl CUMMETPHSA, 3€pKaJbHAsA CUMMETPHs, IIOBOPOT BOKPYI IIPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O
KYPCA «('EOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaIOIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHIICKOTO  0OIlecTBa, MPEICTAaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW UJIEHTUYHOCTH, YBAXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH pOCCHICKOTO HapoJia, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTH4ecKoe BOCIMTAHNE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYas ICTETHUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusuueckoe BocMTaAHKE:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKHE 3HAHHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TpPYyAY, OCO3HaHHE LEHHOCTU TPYAOIIOOUs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,

OOITI COO MAOY COII Ne 18 7



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYEeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh AKOJIOTMYECKON KYJIbTYpbl, TMOHMMAaHWUE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIIECCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBpble Jiornueckue JaeiicTBUA:

BBISBJISITh M XapaKTepU30BaATh CYIIECTBEHHbIC MPU3HAKKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHWUH MEXIy MOHATHSAMH, (HOPMyIUPOBATH
oTpeieNICHUs MIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBaTH W  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBIISITD MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H "
npoTuBopedrsi B (paKTax, MaHHBIX, HAOMIOMCHUAX W YTBEPXKICHUSX, MpeaiaraTh
KPUTEPUHU JIJIs1 BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JiefaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTeMaTHYECKHUX
yTBEpXKIEHUM (TIpsIMbIE W OT NPOTUBHOTO), BBICTPAMBATH AapryMEHTAIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBOJIBI;
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BbIOMpaTh CHocoO pemieHUs ydeOHOW 3amayu (CpaBHHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4&ToM
CaMOCTOSITENTFHO BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBhlIe ucciienoBarejbLCKHue J1elcCTBUA:

MCTIOJB30BaTh BOMPOCHI KaK HMCCIIEIOBATEIBCKUNA HMHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, ApryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IIPOBOJIUTH CAMOCTOSITEIIEHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBIICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (POopMyIUpOBaTh OO0OOIIEHUS Y BBIBOJABI 1O pe3yJibTaTam
OpOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIJIBUTATh
MIPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JIeUIUTHl MH(DOpMAIUK, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BBIOMpATh MHPOPMAIUIO U3 HCTOYHUKOB PA3IMYHBIX TUTIOB, aHATHM3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIINIO, MPEACTABIATh €€ B Pa3iudHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OILICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCalbHbIe y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKICHHUS B COOTBETCTBHM C YCIOBHUSIMU
U LEISIMH OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIpAXXaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B X0Jie¢ 00CY>KJI€HUs 3aJaBaTh BOIPOCHI MO CYILECTBY OOCYKIAeMOU TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3a4a4M, SKCIIEPUMEHTA, UCCIIEN0BaHu,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbIE YHHBepPcaJbHbIe YueOHbIE 1€l CTBUA

Camoopranusanms:

COCTaBJISITh IUIaH, AJITOPUTM PEIICHUS 3aJ1aui, BEIOMPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIIUOHAJILHBIA HHTEJIEKT:

BJIaJICTh HaBBIKAMHU  ITIO3HABaTENbHOW pedJIEeKCMU KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa I U YCIOBHUSIM, OOBSICHATH
MPUYHUHBI TOCTHKCHUS WA HEAOCTIKEHUS PE3yJIbTaTOB JACATCIBHOCTH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEJIbHOCTD:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYaJTbHON
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpenessiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBLIX (opMax paboThl (00CykIeHUsl, 0OMEH MHEHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJ€HAMHU KOMAaHIbI, OIICHHBATH
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyyaromuiicss HayqUTCs:

. CBOOOJHO OIEPUPOBATH OCHOBHBIMHU TOHSTHSIMU CTEPEOMETPUU TPU
pELIEHNH 3a7a4 U IPOBEACHUN MaTEMaTHYECKUX PACCYKACHUM;
. IIPUMEHSTh AKCUOMBI CTEPEOMETPUU U CHEACTBHS M3 HHUX IIPU

pPEICHUN I'COMCTPUICCKHX 3a1a4,
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. KJIaCCU(PUIIMPOBATh  B3aMMHOE  pACHOJIOKEHHWE  MPSIMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEM B NPOCTPAHCTBE, NPSIMBIX W IUIOCKOCTEH B

MIPOCTPAHCTRBE;

. CBOOOJIHO ONEpUPOBATh TOHITHUSIMH, CBSI3aHHBIMH C YIJIaMHd B
MIPOCTPAHCTBE: MEXKY MPSMBIMH B IIPOCTPAHCTBE, MY MPSIMON M TNTIOCKOCTHIO;

. CBOOOJIHO OTIEpUPOBATH MOHATHSIMU, CBSI3aHHBIMHU C
MHOTOTPaHHUKAMHU;

. CcBOOO/IHO paclo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAaHHUKOB (IIpHU3Ma,
MUpaMHU/Ia, PSIMOYTOIBHBIN MapauIeNenune, Kyo);

. KJIACCU(PUITMPOBATh MHOTOTPAaHHUKH, BBIOMpAs OCHOBaHUS IS
KJ1accuuKaluu;

. CBOOOJHO OMEPHUPOBATh TOHATHSIMH, CBS3aHHBIMH C CCYCHHEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

. BBINIOJIHATH ~ MMapajuieIbHOE, IIEHTPaJbHOE U  OPTOTOHAJIBHOE

IPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh, BBINOJHATH H300paxkeHus (Uryp Ha
IUIOCKOCTH;

. CTPOUTh CEUEHHUS MHOTOTPAHHUKOB  PpA3JMYHBIMU  METOAAMH,
BBIMIOJHATh (BBIHOCHBIE) IUIOCKHME YEPTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢buryp: Buz cBepxy, cOOKy, CHU3Y;

. BBIYUCIISITh TUIOIIAM TMOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma,
MUpaMK/ia), TCOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOopMYIT,

. CBOOOJTHO OIEPUPOBATH TOHITHUSIMHU: CHUMMETpPUS B TPOCTPAHCTRBE,
LIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU, IIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
buryper;

. CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIUMH BEKTOPaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

. BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMHU;

. pelarth 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKHUX OTHOUIEHUW U

HaxXO0XXACHUC TCOMCTPUYCCKHUX BCIWMYMWH, HNPUMCHAA HN3BCCTHBIC MCTOAbLI IIPpH
PCHICHUHU MAaTCMATHYCCKUX 3aJa4 IMMOBBIMICHHOI'O U BLICOKOT'O YPOBHSA CIIOKHOCTH,

. MPUMEHSTh TPOCTEHIINE NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4;

. U3BJIEKaTh, MPEOOPa30BHIBATh U MHTEPIPETHPOBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpPEeACTaBICHHYIO Ha YepTexax U
pUCYHKaX;

. IIPUMEHATh IIOJYyYECHHBIE 3HAHMS Ha MPAKTUKE: CpPAaBHUBATH U

AHAJIM3UPOBATH PEANBHBIC CUTYallH, IPUMEHITh U3YUYECHHBIE MIOHATHS B MPOLIECCE
MOKMCKA PEIICHUsS MaTeMaTU4ecKu chopMyIUpOBaHHON MPOOIEMBI, MOACIUPOBATH
peaIbHBbIE CUTYallMU HA SA3BIKE T'€OMETPUU, UCCIIENOBATh ITOCTPOCHHBIE MOJEIU C
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WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEM, ammapara aareopbl, peniaTh
MPaKTUYECKUE 3a7a4M, CBS3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

. UMETh MPEJCTABICHUS] 00 OCHOBHBIX 3Talax pa3BUTHUSA T€OMETPUM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kjacca oOyyarommiicss HayquTCs:

. cBOOO/IHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C IIUIMHIPHYECKOM,
KOHUYECKOU U CPepUIECKON MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYCHHUS,

. ONEpUpOBaTh TMOHATUSMH, CBSI3aHHBIMH C TeEJaMd BpAILCHUSA:
HUJIMHAPOM, KOHYCOM, chepoid U 1apom;

. pacno3HaBaTh Teja BpauleHus (IWIMHIP, KOHYC, cepa W map) u
OOBSACHATH CIIOCOOBI OJTyUYEHHSI TEJT BPAILICHUS;

. KJIacCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPEephl U MIIOCKOCTH;

. BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJl BpallleHus,

00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPDAaHHUKOB M TeJl BpallleHus,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

. CBOOOJHO OIEpPUPOBATH MOHATHUSAMH, CBSI3aHHBIMU C KOMOWHAUUAMH
T€JI BpAIlEHUS U MHOTOTPAHHUKOB: MHOTOIPDAHHMK, BIUCAaHHBIM B cdepy u
ONKCaHHBIM OKOJIO cdepbl, cdepa, BOHMCAaHHAS B MHOTOIPAHHUK WM TEJO

BpaIlCHUS;
. BBEIYHCIIATh COOTHOIICHHWS MEXKIY IUIOMAAIMU TOBEPXHOCTEH U
00BEMaMH TTOJIOOHBIX TEJT;
. n300pakaTh u3ydaembie (DUTYpHI, BHITOIHATH (BBHIHOCHBIE) TIJIOCKUE

YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpPXY, COOKYy, CHU3Y,
CTPOUTH CEUCHHUS TEJI BPAIICHUS;

. W3BJICKaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh WHMOPMAITHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX;

. CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

. BBITIOJTHSTH OIEpallui HaJl BEKTOPaAMU;

. 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
. pemarb TEOMETPUYECKUE 3aJaud Ha BBIYUCIICHUE YTJOB MEXKIY

MNpAMBIMHU W IINIOCKOCTAMMH, BBIYHUCIICHHC paCCTOﬂHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH, B
oeJIOM, Ha IPUMCHCHUC BCKTOPHO-KOOPAMHATHOT'O MCTO/JA IIPpU PCIICHUHU

. CBOOOJHO OMEpUPOBaTh MOHSATUSMHU, CBSI3AHHBIMU C JBUKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;
. BBIMOJHATh HM300pa)KEHUS MHOTOIPAaHHUKOB M TEJ BpALICHHS IPH

napajieIbHOM TIEPEHOCEe, IIEHTPAITBHON CUMMETPHUH, 36pPKATBHON CUMMETPUH, TIPU
MIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBanHusl mo100us;
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. CTPOUTH CEUEHHS] MHOTOIPAHHUKOB U TeJI BpalICHUS: CEUCHHS
nuiuHapa (mapajuienbHO W NEPHEHIUKYJSPHO OCH), CEUEHHS KOHyca
(mapajuienbHbIE OCHOBAHUIO U MTPOXO/IAIIME YEPE3 BEPILINUHY ), CEUCHUS 111apa;

. UCIIOIb30BaTh METOJBI ITOCTPOCHUS CEUYECHMU: METOJ CIEN0B, METOL
BHYTPEHHETO IIPOCKTUPOBAHHUS, METOJI IIEPEHOCA CEKYIIEH TUIOCKOCTH;

. JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

. IIPUMEHSTh Ir€OMETPUYECKHE (daxTeI TUTS pemeHns

CTEPEOMETPUUECKUX 3a/1au, MPE/IoJIaraloliX HECKOJIbKO IIaroB PEeIieHUs, eCiu
yCJIOBUSI IPUMEHEHHUS 3aJ]aHbl B SIBHOW U HEIBHOU (popme;

. pemaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOILIECHUH U
HaXOXKJECHUE TEOMETPUICCKUX BEIIMUNH;

. MPUMEHSTH IPOrpPaMMHBIC cpencTBa U AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

. OPUMEHSATh TIOJyYCHHbIE 3HAHMUS Ha TMPaKTUKE: CpPaBHHUBATh,
aHANMM3UPOBaTh W OIICHWBATh pCATbHBIC CHTYallUd, TNPUMCHITh HW3YYCHHBIC
TIOHATHS, TEOPEMBI, CBOMCTBA B TMPOIECCE IOWUCKA PEIICHUS MaTeMaTHYCCKU
chopMyIMpOBaHHON TPOOJIEMBbI, MOJEIUPOBATH pPEAJIbHbIC CUTYyallud Ha S3bIKE
r€OMETPUHU,  MCCIENOBAaTh  IOCTPOCHHBIE  MOJENU C  HMCIOJIb30BaHUEM
Tr€OMETPUYECKUX TIOHIATHM U TeopeM, armapara ajreOpbl, penaTh MPaKTHYECKUe
3aJ1a4y¥, CBSA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEITHYUNH;

. UMETh MPECTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHS TE€OMETPHH KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0

OOITI COO MAOY COII Ne 18 15




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUS Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

7

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC
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CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
ciencTBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPAMBIX U TJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH LIBETAMH

N300paxkeHne CeueHUi MUpaMuIbl, Kyoa U
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU [IBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CcedeHUI

OOITI COO MAOY COII Ne 18 17




15

Meroa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuse, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB
ITOCTPOEHUS

IToBTrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
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IJJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsMbIx B
npoctpanctBe. CKpenuBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JTAHHOM NPSMOU, TPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIeH Ha JaHHOMN
npsaMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapanmnenpHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxeHnne pa3HbIx
¢uryp B napajieabHON MPOEKIUN
[enTpansHas npoekuus. YToui ¢

COHaIIpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPpAMBIMHA

29

3agaun Ha 10Ka3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

IlonsTus: napaJjijieJIbHOCTb HpSIMOf/'I u
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IIJIOCKOCTH B TIpocTpaHcTie. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IJI0CKOCTH

31

FCOMeTpI/I‘-I€CKI/Ie 3aJa41 Ha BBIYHMCICHHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napalyiICJIbHOCTBIO ITPSMBIX U IIOCKOCTEH
B ITPOCTPAHCTBC

32

[TocTpoeHue ceueHust, MPOXOIAILETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIeIbHOIO0 IPYTroi npsimoit. Pacuér
OTHOIIICHUI

33

[TapannenpHast npoeKLHs, IPUMEHEHUE
U1 IOCTPOEHUSI CEUEHUH Ky0a U
napauienenumnena. CeoncTaa
napajuiesienune1a u Ipu3Mbl

34

35

36

37

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
nmapaiyiCJIbHOCTH IBYX IUIOCKOCTEH

Teopema 0 mapauIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He PUHAJICKALYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

CBoiicTBa napamiesbHbIX TNIOCKOCTEN: O
MAPAITIENBHOCTH MPAMBIX IIEPECCUCHUS
IIpY NIEPECEUECHUU JBYX NapalICIbHBIX
IUIOCKOCTEMN TPEThEU

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,
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3aKJIIOYEHHBIX MEKY [1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMs ITapaJuIeIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJILHOTO TPEYTOIbHUKA

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napaesenumnena

41

42

43

44

45

Brrancnenue yMH 0TPE3KOB B KyOe U
MPSIMOYTOJIBHOM I1apajuleIeuIIe e

[lepneHuKyIIpHOCTD MPSMOU U
mockoctH. [Ipu3Hak
MEPIEeHIUKYJISIPHOCTH MIPSIMON U
IJI0CKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISPHON K IIIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

47

[InmockocTH M NepeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYISIp U HAKJIOHHAS.
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ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

[lepneHuKysAp U HAKIOHHAS.

48 [TocTpoeHnue neprneHauKyIsgpa U3 TOUKU Ha
IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIIpax
(npsimast u oOpaTHas)

50 Teopema 0 TpEX NMepreHAuKyIIIpax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeuuBaroIUMHUCs
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyda, MpU3MBlI,

54 MIPaBUIILHON TUPAMMJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, IpU3Msl,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHON MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIocKocTu. [lnockoctu
CUMMETpPUN B MHOTOI'paHHHUKAX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOHHI/II\/'I OT TOYKH JO IIJIOCKOCTH
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59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

Crnoco0bl OIYCTUTh MEPIICHIUKYIISIPBI:
60 CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHON MpsiMOH,

61
W3MEHEHHE PAaCCTOSTHUM

KontponbHas padota "B3anmuoe
62 PacroJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

[ToBTOpEHME: Yroy MeXay NpsSMBIMU Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B

IMPOU3BOJIbHOM TPECYTOJIBHUKE, TECOpEMaA
KOCHHYCOB

[ToBTOpEHME: yrom Mex Iy
64 CKPELIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCIICHUA

yriia MOy NpAMbIMU B MHOT'OI'paHHUKaxX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

66

67 [Tepnenaukynspusle m1ockocTH. CBONCTBA

B3aMMHO NEPIEHIUKYJISPHBIX IITIOCKOCTEN

[Ipu3Hak nepneHANKYISIPHOCTH
68 IJTOCKOCTE; TeopemMa o0 MpsiMOi

MEePECEUCHMS JBYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH

69 [IpsiMoyroibHBIN Napauienenunesn; Kyo;
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U3MEPEHMS], CBOMCTBA IIPSIMOYIOJILHOTO
napajuiejenumena

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJIbLHOTO
napajuleJIenuIe1a ¥ CIeCTBUE U3 Hee

CrepeoMeTpuuecKre U MpUKIaIHbIC
3aJlauM, CBA3aHHbBIC CO B3AUMHBIM
PaCMoJI0KEHUEM MPSMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKax

73

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEIIUBAIOIINXCS MIPSMBIX, PACCTOSTHHE
MEXy CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

75

76

77

PaccrosiHue OT TOUKH J10 TIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

DneMeHTHI CPepUIecKoil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHU Ha 3eMIie

78

79

Kontponbras padota "Yribl u
paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
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U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
nupaMua

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI. 1
[TpaBunpHas npusma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brimyxiieie MEHOTOrpanHuku. Teopema 1
Ditnepa
Brimyxiieie MHOTrOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHbBIE U IOJIyIIPaBUIIbHBIC 1
MHOTOTPaHHHUKH

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuiio napamenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Brranciienue yria MexmIy BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
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96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1
99 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoumnuectBo yacos 1 JJIeKTPOHHBIE
ara
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue uupoBbIe
Bceero N3y4YeHUsI
padoThbI padoTbl o0pa3oBaTe/ibHbIE
pecypcsl
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
5 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH, 1
IIpoXosuIel yepes 1Be TOUuKu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/Ibl pacuéTa yria 1
MEXly IpSMbIMU B MHOI'OTPaHHHUKaX
1 AHanuTHUYECKHE METO/Ibl pacuéTa yria 1
MEXJy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopMyna pacCTOSSHUAS OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATAX
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HaxoxneHnue paccTossHuil OT TOYKHU A0

13
IJIOCKOCTH B KyOe

14 HaxosxneHue pacCTOsSHUI OT TOYKH /10
IJIOCKOCTH B MIPAaBUIIHLHON MTUPAMHU/IE

15 KontposbHas padota "AHamuTudecKas
reomerpus”

16 CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHbie TPSIMbIE U TUIOCKOCTH:
napauieNIbHbIe CCUSHHS

20 [TapannenbHbie TPSMBIE U TUIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTJIbI MEXKy CKPELMBAIOIIUMUCS
MPSIMBIMU
[TeprieHIUKYISIpHBIC IPSMBIC U

99 TJIOCKOCTH: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYISPHBIC IPSMBIC U

23 TJIOCKOCTH: TEOpEMa O TPeX
MePIEeHIUKYISIpax

24 [TeprieHIUKYISPHBIC IPSMBIC U

IINIOCKOCTH: BBIYUCJICHUS OJINH B
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MHOTI'OrpaHHUKax

[ToBTOpeHnue: miomanu
25 MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpeHnue: miomamu
26 MHOT'OYTOJILHUKOB, (POPMYJIBI 1JIs
TJI0IA N, COOOPaKEHHSI TIOTO0MS

[ToBTOpeHue: Iomanu
27 MHOTOYTOJILHUKOB, (DOPMYIIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Inomany ce4eHnii MHOTOIPaHHHUKOB:
28 TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpaKeHUsI MOA00HS

[Inomany ce4eHnii MHOTOI'PaHHUKOB:
29 TUTOIIAH TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

KonrtponsHas pabdota "[loBTopenue:
30 MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOIBHOTO

31 napasieNenuneaa

39 3amaun 00 yaBoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKITH yria
CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHbIE C

33 00BEMOM MIPSIMOYTOITLHOTO
napauiesienumnea

34 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

BBIYHCIICHHEM 00BEMa IpsAMOYTOJIbHOT'O
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napajjiejacnuicaa

35 O0BEM IPSIMOM TPU3MBI

36 CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IPSIMOI MPU3MBbI

37 [TpuknaaHblie 3a1a9u, CBI3aHHBIE C
00BEMOM MPSIMOH TPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. Oobém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0bém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

41 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHBIE C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM MUPAMUJIBI

16 [Ipumenenue o0bEMOB. Boruncienue
paccTosiHUA A0 TIOCKOCTH

47 Kontponbras padota "O0bEM
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MHOrorpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yloiue
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHycCa MIIOCKOCTHIO,
napajuieIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JTI0KA3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa

57 [IpuknanHble 3a1a4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
IAHIPOM

59 Ccdepa u map

60 [Tepecedenue cdepsl u mapa ¢
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rtockocThio. Kacanue mapa u cepbl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

62

63

[Tepeceuenue chepsr u mapa c
mIockocThio. Kacanue mapa u chepsl
IJIOCKOCTRIO. Bu 1 n300paxeHue mapa
VYpasuenue chepsl. [Lnomanp chepsl u e
yacTei

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IJIOCKOCTHIO

65

66

67

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEYCHHI TIOCKOCTHIO
[TpukinagHble 3a0a49H, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHMUE: OKPYKHOCTH Ha IIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
Mog00us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OrpaHHUKOB

69

70

3anauu o teme "Tena 1 MOBEPXHOCTH
BpamieHus"

3anauu o teme "Tena 1 MOBEPXHOCTH
BpaleHus"

71

Kontponbras padota "Tena u
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IIOBEPXHOCTHU BpaleHus"

72

73

006bem mummHapa. Teopema 06 00bEMe
MPSIMOTO LIUJIMH]IPA
Brrunciienne 00bEMOB TEI ¢ ITOMOIIBIO

onpenenéHHoro uaTerpaia. Oobém
KOHYyca

74

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCa

75

76

77

78

79

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHUEM 00bEMOB IIMITHHIIPA,
KOHYycCa

[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
IJI0IIaau TOBEepXHOCTEH Ten"

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06véme mapa. [1nomans
cdeprl. CTepeoMeTpuyecKkue 3aauu,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
IIapa, apoBOro CETMEHTa U IapOBOTO
CeKTOpa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
TUTOIIASIMH [TOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o0wEma mpu moo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB Tell U TUIOIIA e
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MMOBEPXHOCTEU

80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX TN

JIBrokeHus npoctpancTBa. OTOOpaKeHUS.

JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IABMKEHUI

82

Buabl n1BukeHHI: napaieIbHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpazoBanus nmompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/I‘leCKI/IC 3ala4ui Ha IPUMCHCHUC
JABUKCHU S

KonTtponbHas pabora "BekTops! B
nmpocrpaHcTae”

86

O6o6matoniee nopropenue 11 nonsruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"IMTapannenbHOCTh TPSAMBIX M IIIOCKOCTEH
B IIpoCTpaHcTBE"

87

Ob6o61matomee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTae”

88

Ob6o61matomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
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"BexTopsl B ipocTpaHcTae”

89

90

91

92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"O6beM MHOTOrpaHHUKA"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUMH:
"[Tnomaau MOBEPXHOCTH U OOBEMBI
KpyTibIX Ten"

Ob6o06maromiee nosropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

96

Wrorosas koHTpoJsibHAs paboTa

[ToBTOpEeHUE, 06001IEHNE 1
cucTeMaTH3allus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUH KaK
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HAYKU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
pe3yjabTarta
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJECACTBUS M3 HUX IMPU PEIICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAMKYJISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudumupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSIMHU: JIBYIPAHHBIA yTOJ, TPaHU ABYTPAHHOTO YrIJa,
7.5 pedpo ABYTrpaHHOTO yIJjia, JTUHEHWHBIN Yroyl JBYTPAHHOTO yrja, rpajayCcHas
Mepa JBYTpaHHOTO yria
76 OnepupoBaTb TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHHUKOB (MHMpaMuaa, MPU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBaHHUS A
7.8 KJaccuukanuu (BBITYKIIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABHIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJiIeJICIIUIIC Ib] )
7.9 OnepupoBaTh NOHATHAMU: CEKYLIas MIIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIIMIIBI TTOCTPOCHHS CEYCHU MHOTOTPAHHUKOB, UCTIOJIB3YS
' METOJI CIIEIOB
CTtpouTh ceueHHUs MHOTOTPAaHHHKOB METOJOM CJIE/IOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WU aJdrOpUTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOIBI TpHU
7.12 pEIICHUH  CTAaHJAPTHBIX MaTEeMaTHYECKUX 3aJad Ha  BBIYMCIICHHE
PACCTOSIHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JO TPSAMOM, OT TOUYKUIO
TJIOCKOCTH, MEXKTy CKPEIIMBAIOITUMUCS TPSIMBIMU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
7.13 WU aJITOpUTMaM, TPHUMEHSS M3BECTHHIE AHATUTHYECKHE METOIbI TpHU

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKHUX 3aaad Ha BBIYHUCICHUC YIJTIOB
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MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMHA, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Brerancnsate 00bEMBI M TUTOIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpa) ¢ NMpUMEHEHHEM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
N3Bnekarb, npeoOpa3oBbIBaTE U MHTEPIPETUPOBATH HHGOPMALHUIO O
7.16 MIPOCTPAHCTBEHHBIX TEeOMETpUYEeCKHX Gurypax, IMpeAcCTaBICHHYIO Ha
qyepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEIoiaraloluX HECKOJbKO IIAaroB pEIICHUS, €CIU YCIIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATH HpoCTEMIIME NPOTPAaMMHBIE CpPEICTBA U DJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh pEajbHbBIC
CUTYallMH ¥ NMPUMEHSATh U3YUYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYecKu c(HOpMYIUPOBAHHOM MPOOIEMBl, MOJICIUPOBATh pPealbHbIE
7.20 CUTyallUM Ha s3bIKE T'€OMETPHUH, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewmlaTb ~ MpakTHYeCKHE  3aJaud,  CBS3aHHblE C  HaXOXXACHUEM
TeOMETPUYECKUX BEJTHUNH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpOBepPsIeMOro .
00pa3oBaTeIbLHOI MPOrpPaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yjabTarta
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUHIPHYECKass MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IIMJIMHJAP, KOHHYECKash MOBEPXHOCTH,
o0pa3yromire KOHHYECKOW TOBEPXHOCTH, KOHYC, CepruiecKast TOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cepa u map)
6.3 OOBSACHATH CITOCOOBI IMOTyUSHHSI TEJT BPAICHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO

CJI051, IIIAPOBOM CEKTOP
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6.6

Beruncnsate 00BEMBI M IUIOMIAMM  TMOBEPXHOCTEH Tell  BpalleHUs,
TCOMETPUYECKUX TEJN ¢ TPUMEHEeHUEM (popmyit

6.7

6.8

6.9

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHMCAaHHBIA B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIECAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
MOTOOHBIX TEI

N3o6paxath u3zydyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BHI CBepxy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpalIeHUs

6.11

6.12

6.13

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIYypax, IMpPEACTaBICHHYIO Ha
YepTeKax U pUCYHKaX

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINOoNaraloliiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJ'IHHTI) I[efICTBHﬂ CIIOKCHU A BCKTOpOB, BbBIYHUTAHUA BeKTOpOB Hu
YMHO)KCHI/IFI BCKTOpa Ha 4Yucio, 06T)$ICH$[TI>, KaKnUMHU CBOI\/'ICTBaMI/I OHUA
o0razaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOPaMH, CKAJIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

Haxoauth cymmy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, Yol
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

6.19

3aJIaBaTI) IIJIIOCKOCTH YPAaBHCHHUEM B JIeKapTOBOfI CUCTEME KOOpAUHAT

Peniate HpOCTCfII.HPIC TCOMCTPHUICCKUC 3ala4d HAa IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

PemraTs 3a4a4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH W
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYHUH I10 o6pa3uaM I aJropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

6.22

[IpuMeHATH mpocTeMIHe MpPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

HpI/IBO)lI/ITB MNpUMEPbl MATCMATUYCCKUX 3aKOHOMCpHOCTCﬁ B IpUpOAC U
JKU3HHU, paCliO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC
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[IpuMeHATh MOJTyYEHHBbIEC 3HAHUSI HA MPAKTHKE: aHAJIM3UPOBATH peajbHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHBIC IOHATUS B MPOLECCE NMOUCKA PELICHUS
MaTeMaTH4ecKu cHOpMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC

6.23 CUTyallud Ha S3bIKE T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, alnapara aiareopsl,
pemiath ~ MPaKTHUYECKUE  3a/lauyd,  CBSI3aHHBIE C  HAXOXJEHUEM
F€OMETPUUYECKUX BEJIMYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMsle. [lapauienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HSIpHOCTI) HpﬂMOfI N IUIOCKOCTU: MCPHICHAUKYJISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU NPSAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOl MEXKIY NMPAMOU U IUIOCKOCTBIO, IBYTPAHHbBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjieenunesa u
ero cpoiictBa. [Tupamupa: N-yronbHas nupamua, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napajjejenmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronne KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: meHTp, paguyc, uamerp, Iouaasr NOBEpXHOCTH cdeprl. Banmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesenunena u cieacTsus u3 He€. O0bEM LMIMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IIJIOLIAIIMA TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

Bektop Ha miockoctd M B npocTpaHCcTBe. CII0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHast cucteMa KOOpAMHAT B HpocTpaHcTBe. KoopawHaTel BeKTOpAa.
IIpocreiimme 3agaun B KOOpAMHAaTax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPAKEHHN CO CTEeNEeHsSMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast
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nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh IOHATHSAMH: PalMOHAIbHBIC, HPPALUOHAIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealibHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
4 BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero

pE€UoiCHUd B MNPHUKIAAHBIX, B TOM YHCJIC COOHWAJIBHO-3KOHOMHYECKHUX H
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bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO
UHTETpaia; MPHUBOAHUTH TPUMEPhl MATEeMaTHYECKOTO MOJCIHPOBAHUS C

noMOIIbI0 AU QepeHInanbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYHKUMH, JTUHEHHas QYHKIHS, KBagpaTHYHAs QYHKIHA,
paunvoHanmbHass (QYHKUUS, CTeNeHHas (YHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; yMEHUE CTPOUTh TpapuKd H3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3yYeHUs MPOLECCOB M 3aBHCHUMOCTEH, MpH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4i U3 00JacTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBI IO YCIIOBHUIO 3aJa4d, HMCCIIEI0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHE MOJIEINPOBATh
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apuMeTHuuecKoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJIECKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0NMIaX, Ha Iuarpammax, rpadukax,
7 OTPaXKAIOIIYI0 CBOMCTBA pEabHBIX MPOLIECCOB U SBJICHUM; MPEACTaBIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOIIBIO JUarpaMm pacCC€uBaHUSA U JIMHEHOM perpeccuun

8 YMeHue oOnepupoBaTh IMOHATUAMU: CIy4aWHBIA OIBIT U Clly4ailHOE
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10

COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIB30BaHHEM TIpapUUecKHX METOJIOB; IPUMEHSThH
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy TMOIHON
BeposTHOCTH, hopmyiry bepHymim, komMOuHaTopHble GakThl U GOPMYIIHL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWE, JUCIEPCHUsS U CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  pPacUpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIFHOTO U HOPMAJILHOTO PaCIpee/ICHUi; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEACICHUN JUIS PEIICHUs 3a/1a4,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMCHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B TNPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (aKThl U PACCYKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘lGHHBIfI pe3yjibTaTt

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IJIOCKUN YroJl, IBYyIpaHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
NEPNCHAUKYIIIPHOCTE IIPAMBIX H HHOCKOCTeﬁ, Yroia MEXAy IIpsIMBIMH,
yroja Mexay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIOJIB30BaTh IPHU PELICHUU
3aaa4 U3YYCHHBIC (baKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPY’KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4n

YMeHue omepupoBaTh MOHATHUSAMU: IUIOMAAb (GUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OIrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, TMapaijenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0MaIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPa, O00bEM KyOa,

MNPSIMOYTOJIBHOTO TMapajUleNienuneaa, MNUpPaMUAbl, MNPU3MbI, IWIKHIPA,

OOITI COO MAOY COII Ne 18 46




KOHyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUYCHHUS KOHyCa W LWJIUHAPA,
napajulefibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE Ilapa, IJIOCKOCTb,
Kacaromascsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHTH CEYeHHUE
MHOTOTPaHHHKA, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpaIllCHUs, UX CEUEHHUS, B TOM YHCII€ C TOMOIIbIO 3JIEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIHHO
bopMyIIMpOBaTh OMpEACICHUS H3yUaeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
OTpOBEpraTh HX; YMEHHE NPOBOAUTH KIacCHPUKAIUIO (QUTYp IO
pa3IMYHBIM TPHU3HAKAM, BBIMONHIATH HEOOXOAMMBIE JOMOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, Mon0o0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYphI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUYECKIE OTHOIICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TCOMETPUYCCKHE BEIMYUHBI (IUIMHA, YTOJI,
IoImaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroi, MIOMmAgs, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NOpSMOYTOJBHOTO —MapajlieNenuneia, MNUPaMUAbl, MPU3MBL, HIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 0OBbEMOB MOJIOOHBIX QUTYp

12

13

VYmenune ONCpHUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oaswucy,
CKaJIIPHOE TPOU3BEJICHHE, BEKTOPHOE TPOU3BEICHUE, YIrONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paclo3HaBaThb MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU
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INEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX
HA EID9 110 MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1 Yucna 1 BBIYUCIICHUS

11 Hatypanbuble u uensie yncina. [I[pu3Haky 1eIMMOCTH HENbIX YHCes

12 Panmonanehbple uyucia. OOBIKHOBEHHBIE U JIECSATUYHBIE ApOOHM, NPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajJbHOU CTEIICHH. HevictBus c
' apu(pMETHYECKUMH KOPHSAMHU HATypaJIbHOU CTETIEHN

14 Crenenp ¢ menbiM mokaszareneMm. CTeneHb C PALMOHAIBHBIM IOKA3aTENIeM.
' CaoiicTBa cTENEeHU

15 CuHyc, KOCHHYC M TaHI'€HC YHUCIOBOTO apryMeHTta. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHaHbIe U HATYPAIbHBIE JTOTapH(PMBI

HeiicTButenbHble uyKclia. ApudMeTHuecKkue omnepanud ¢ ACHCTBUTEIbLHBIMHU
1.7 yuciaamu. IlpuOnukE€HHbIE BBIYMCICHMS, NpaBUiIa OKPYIJICHUs, NPUKUAKA U
OLIEHKA pe3yJIbTaTa BHIYMCIICHUI

1.8 [IpeoOpaszoBanue BeIpaKEeHUI

1.9 KowmriekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 [enble u 1poOHO-pallMOHAIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuveckre ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUYECKIE YPABHEHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPAaBEHCTBA

2.6 WppanroHaisHbIe HEpAaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMsl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKH

31 @Oyukius, cnocods! 3aganus Gynkmun. ['paduk Gynkiumn. Bzanmuo obpaTHbie

¢bynkuun. YérHble u Heu€THble pyHkmU. [leproanueckue GyHKIUN
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OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHM ¢yHkimu. Hymm ¢yHkmmu.

[IpoMexyTkn 3HAKOMOCTOAHCTBA. I[IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIHH.

32 MakcumyMBbl 1 MUHUMYMBI QyHKIMH. HanOonbinee m HaMMeHbIee 3HAYECHUE
(GYyHKINU Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJbHBIM W LENIbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMmMntoTsl TpadukoB ¢(yHkiumid. CoiicTBa (yHKIMIA,
' HETIPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIEI0BATEILHOCTEH
38 Apudmerndeckass W reomerpudeckas mnporpeccur. Dopmyna  CIOXKHBIX
' IPOLIEHTOB
4 Hauana MaTemMaTH4yeckoro aHaimmsa
4.1 [TpousBonnas ¢pyukiuu. [IpousBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[TpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (QYHKIHMH HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. HaxoxaeHne HauOOoNbIIer0o M HAaMMEHBIIETO 3HAUYeHUsS (DyHKIMU
Ha OTpe3Ke
4.3 [lepBooOpasnas. MaTerpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMbIe 1 TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalIeHUs
7.5 KoopaunaTsl 1 BEKTOpHI
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