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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3zoBaHMsl, TAK KaK 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IPEAMETOB TI'yMAaHUTapHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4aIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THIIOTE3bl HEMOCPEICTBEHHO
VCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHuUst mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
U3y4YE€HUU F€OMETPHHU, KaK COCTaBJISAIOUIEH mpeaMeTHO obmactu «MaremaTuka u
uHpopmaTtrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOr0 NpoheCCUOHATBHOTO
o0Opa3oBaHMsl, CBI3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paclMpeHre MpeACcTaBiIeHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM,;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH U H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTbh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTE€MaTUYECKUX TEOpHUi, (OPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATUKHU MpPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIaJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
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XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CrIocoOHOCTEW 00y4aronnxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YUEHUIO TEOMETPUU;

¢dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBistorcs: «lIpsgmble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopsl W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPHHM Ha YriyOJNEHHOM ypoBHE OOy4YEeHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTatam ocBoeHus denepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUarOIInecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU OHITHSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U TIOCTYATEeIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus Juis auddepeHunanuu 00ydeHMs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOJaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOJDKEHUIO H3YyUYEHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npodecCuoHaTBHBIM 00pa30BaHUEM.
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Ha wu3ydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).
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COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CcTepeoMeTpuu. Touka, mpsMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuleNibHble M CKpelmBaromuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOrO MpOEKTUpoBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajdap, Napajulelenumne],
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX MEepHEHINKYJIIIpax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB LIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBasl U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumiesr, OPSAMOYIOJIBHBIM — MHapajulesieNuIie]; W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOTOorpaHHuka. Teopema Dilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
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npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIpaBUIbHOW nHpaMuibl. lIpaBuibHBIE MHOTOTpaHHUKH: NpPaBWIbHAs IPU3Ma H
IIpaBWIbHAs IMPAMHA, TNPABUIbHAA TPEYrOJIbHAs IHpPaMHUIAa W TPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JTOAECKAdIP U UKOCADIP.

Bbruncnenne 3€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomany OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIB,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUHM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MTAPAMHUIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHANpPAaBJICHHBIE W IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBIL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpPA U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpaIcHUs Ha TUIOCKOCTH. Pa3BépTka mumuHapa W koHyca. CuMmmMerpus chepsl U
nrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
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HAKJIOHHOW MpPU3MBI, [WIKHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U MapoBOro
CErMEHTA.

KoMmOunanuu Ten BpalieHUs W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbh chepsbl U e¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYECHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ IEPEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKToOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. lIpsmoyronpHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHats! Bekropa. Pazinoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BoclIUTaAHME:

c(hOpMHPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpolLeAyp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M APyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKIUSMU U Ha3HAUEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHMKH, HEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE H3THUX JIOCTHKEHUH B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHMS, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKW U JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c()OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATHUYECKHE 3HAHUSA B
MHTEepecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpya0oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
pa3nuuHbiM  chepam  MpoecCHOHANbHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
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Oynymeit mnpodeccud W peann3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYeckoMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHIECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONW  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00aIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYECKUX 3HAHWM JUIsI pelieHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeNIbHOCTH, ITAaroB €€
pPa3BUTHST W 3HAYMMOCTH IS PA3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTUYeCKOW KYJIbTypOH Kak CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOCKTHYI0 W WCCIEI0BATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATHSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJIaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;
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BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMHU, SIBJICHUSIMHU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCICNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH AehUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATh HaAEKHOCTD uHdopmaIun o CaMOCTOATEIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbI€ YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I n
IeJIsIMHU O6H.[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUIA IIO XOI[y peHIeHI/IH 3agadu,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B Xo/ie 00CYXXJIeHHUs 3aJaBaTh BOIMPOCHI MO CYLIECTBY 00CYX1aeMOMl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOHUCK
pel_HeHI/ISI, COIIOCTABJISITH CBOU CY)K)IGHI/ISI C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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IPEJCTaBISTh PE3YIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

COCTABJISATH ILJIAH, AJITOPUTM PEILICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TO3HABATENHHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnoco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS MpOIEcca M Pe3ysbTara PEHICHUs
MaTeMaTU4YEeCKOM 3a]1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboOThl TpU peleHUH YYeOHBIX 3a4ady, MNpPUHUMATh LEJIb COBMECTHOU
NeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesiTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX JAaTh TMPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W UHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTcs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSTHSIMH CTEPEOMETPUM MPH
pelIeHn! 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX NPHU PELICHUU
reOMETPUUYECKUX 3a/1a4;
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KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO  ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMA C  yIjaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IJI0CKOCTBIO;

CBOOOJTHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJ1accu(ukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUECHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

BBITIOJIHATH napajuiebHOE, LEHTPATbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBINOJHATH M300pakeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMIOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUION[AJAM  TOBEPXHOCTEM  MHOIOTPAHHUKOB  (MpuU3Ma,
nupamua), FeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM QopMy;

cBOOO/IHO ONEPUPOBATh NOHITUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETpPUU
durypsr;

CcBOOO/IHO OINEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATD JEUCTBUS HAJl BEKTOPaMU;

pemarh 3aJadyd Ha JOKa3aTelbCTBO MaTEeMaTUYECKUX OTHOIICHUA U
HAXOXXJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI M3BECTHBIE METO/IbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh, MNPeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HMHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpPEACTABICHHYIO Ha
yepTexKax U pUCYHKaX;

NPUMEHSATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3YUYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
mpoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SI3bIKE T€OMETPHH,
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UCCIIEN0BATh MMOCTPOCHHBIE MOJENIN C UCIIOIb30BAaHUEM I'€OMETPUYECKHUX
NOHATUH U TEopeM, ammapara ajureOpbl, pelarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX 3Tanax pPa3BUTHUS TE€OMETPHUM KaK
COCTAaBHOM YacTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

OIEepUPOBATh MOHATUAMHU, CBI3aHHBIMU C TE€JIaMH BPAIEHUS: [IUIHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa U Imap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEIT BPAIICHUS;

KJIacCCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpalllCHMUS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpaIeHUs ¥ MHOTOTPAaHHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOIO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BpaAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYCCKUX (Qurypax, MpEeACTaBICHHYI0 Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIepaIiii HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
pemiaTh reOMETPHYCCKHE 3a1a91 Ha BBIUYMCICHUE YTJIOB MEKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;
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BBINIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB © TeN BpalleHUs MpH
napajyieIbHOM — [EpPEHOCE, LEHTPAIbHOW CHUMMETPHUHU, 3€pKaJbHOM
CUMMETPHUH, IPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHHS LWIMHJIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYCa (MapaiiebHbIe
OCHOBAHMIO M MPOXOISIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJl CJIeJIOB, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl U1l PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloluX HECKOJbKO IIaroB peHIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOW U HESIBHOU (hopMme;

pemaTh 3ajJlaud Ha JI0Ka3aTeJIbCTBO MAaTEMaTHUUYECKUX OTHOUIEHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIUYNH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSThL  TOJYYEHHbIC  3HAaHUA HAa  MPAKTUKE:  CpPaBHHUBAT,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIluU, MPUMEHSITh U3YYCHHBIE
MOHATUSI, TEOpPEMbl, CBOWCTBA B TMPOIECCE IOUCKA  pEIICHUs
MaTeMaTh4ecku  C(HOPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CHUTYallMd Ha $SI3bIKE T€OMETPUHU, HCCIEIOBATh IMOCTPOCHHBIC
MOJIEIM C HCIOJb30BAaHUEM T'C€OMETPUYECKUX TOHSATUH UM TEOpeM,
ammapara anreOpbl, penaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
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10 KUIIACC
KounvecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uudposBbie)
n/n TeM NPOrpaMMbl Bcero Kontpoanuie o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 BBeznenue B crepeoMeTpuio 23 1
) B3auMHoe pacnonoxeHnue 6 1
MPSIMBIX B POCTPAHCTBE
3 HapaJ'IJ'ICJ'IBE—IOCTB MPSAMBIX U g
IIJIOCKOCTEN B IPOCTPAHCTBE
4 HepHGHILI/IKinSIpHOCTL MIPSIMBIX )5
Y TJIOCKOCTEH B MPOCTPAHCTBE
Yriel 1 pacCTOsIHUS 16 1
MHoOrorpaHHuku 7 1
7 BekTtops! B mpocTpaHcTBE 12
g [ToBTOpeHwME, 06061116111:16 u 5 5
cucTeMaTru3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6

[TPOT'PAMME
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11 KUIIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieiioB (uudpossbie)
n/n U TeM NPOrpaMMmbl Bcero Konrpoarnrie o0pa3oBaTe/ibHbIE
padoThI pecypest
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpEHME, O606H1€HI:I€ u 15 |
cucTeMaTH3alys 3HaHUH
3 O0BbEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Imomany nmoBepxHOCTH U 9 !
00BEMBI KPYTJIBIX TeJl
6 JBrxeHus 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 )
cucTeMaTH3alys 3HaHUH
OBILIEE KOJIMYECTBO YACOB 102 g

[10 ITPO'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE IIpaBUIIA
n300pa’keHNs Ha PUCYHKE
IJIOCKOCTH, MapaijieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHATHS cTepeomMeTpun: TOUKA,
npsimMasi, MI0CKOCTb,
pocTpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeTbHBIX MPSIMbIX
(OTpe3KoB), cepeAHBI OTPE3Ka

Ionstus: MEPECCKAOIUCCA
IIJIOCKOCTH, IICPCCCKAIOIIUCCA
npssMasd U IJI0CKOCTD,
MOJIYIIPOCTPAHCTBO

[TonsiTust: mepecekaronecs
IUIOCKOCTH, ITEPECEKAIOLINECS
npsMasi ¥ MI0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MIPOCTEUILINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX OOBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEUIIINX
IPOCTPaHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U
NepBbIE CIEACTBUS U3 HUX

AxcuoMsl CTCPCOMCTPHUH U
MEPBLIC CICACTBUA U3 HUX
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AKCHOMBI CTEPEOMETPUH U
HepBBIC CIIECTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
TUIOCKOCTEH B MIPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEN

10

N3o0pakeHune ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPbIE TPOXOJST Yepe3 ux
pEbpa. N3o0pakeHue
MEePECCUCHUS TTOJTYUCHHBIX
II0cKocTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

11

12

M3obpaxenue ceueHuit
MUPAMHJIBI, Ky0a U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 UxX
pé&opa. Nzo0pakeHune
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMHU

N300pakeHue ceueHuit
nUpaMu/ibl, KyOa U pU3MBl,
KOTOPBIE NMPOXOAT Yepe3 ux
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocrel. PackpammBanue
MMOCTPOCHHBIX CEeUeHUI Ppa3HbIMU
[[BETaMHU

13

14

N3obpaxenue ceueHuit
MUPaMU/JIbI, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UxX
pé6pa. U3obpaxenue
NEpPECEYCHUS MOTYUEHHBIX
mockocrel. Packpamysanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
LIBETaMU

Meton cneoB 1Sl TOCTPOEHUS
CEUYECHUN
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15

16

17

18

19

20

21

22

23

Merton ciaeaoB AJisi HOCTPOCHUS
ceuennii. CBolicTBa
IIEPECCUCHU M NPSMBIX U
IUIOCKOCTEH

Mertoa cnefoB ajist TOCTPOSHUS
ceuennii. CBolicTBa
MePECCUCHHH MPSIMBIX U
IUIOCKOCTE

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEepPTEKEU U 3aIUCh
[1aroB MOCTPOCHUS

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aIUCh
[1aroB MOCTPOCHUS

[TocTpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aIUCh
[1aroB MOCTPOCHUS

ITocTpoeHue ceueHui B
nupamue, Kyoe rmno Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MOCTPOCHHS

[ToBTOpEHUE TITAHUMETPHUH:
Teopema 0 IpONOPIIHOHATBHBIX
orpeskax. [Tomobue
TPEYTOJIbHUKOB

IloBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
MJIAHUMETPUU U CTEPEOMETPUH

Kourponbuas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

BzaumHoe pacnionoxenue
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25

IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs npsiMeie.
[Ipu3Haky ckpemuBarOMMXCs
npsaMmbIx. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

Teopema o cynieCcTBOBaHMH U
€AMHCTBEHHOCTH NIPSIMOU
[apaJuyIeIbHON TaHHOM IPSIMOM,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTaHHOM npsiMoit. Jlemma o
NIEPECEYCHUH NTapaIJICIIbHBIX
IPSIMBIX TIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMeIx. Teopema o
CKPELIMBAIOIUXCS MPSIMBIX

27

[TapaynenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA
napajieIbHOTO
npoeKTHpoBaHus. M3o0paxenne
pa3HbIX GUTYp B apalIeIbHOMI
IPOCKITUH

28

lenTpanbpHas mpoekuus. Yromi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMU

29

3amayu Ha JOKa3aTelILCTBO U
HCCIIEIOBAHNE, CBSI3aHHBIE C
paCHOJ'IO)KCHI/IeM HpSIMI)IX B
MIPOCTPAHCTBE

30

[TonsiTHst: MapanenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U
iockocTH. CBolicTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuyeckue 3a1aun Ha
BBIYUCJICHUEC N JOKa3aTCIbCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
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32

33

34

NPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoenue ceuenus,
MPOXOJISIIETO Yepe3 TaHHYIO
IPSIMYIO Ha YePTEXKE U
MapajuieIbHOTO JPYrod MPSIMO.
Pacuér orHOmICHU I

[TapannenpHas MPOEKIUs,
MIPUMEHEHHUE TSl TOCTPOCHMS
cedyeHul Kyoa u
napasuienenunena. CBorcTBa
napajuiejenumnesa u mpu3Mbl

HapaJ'IJ'IGJ'IBHBIe IITOCKOCTH.
HpI/I3HaKI/I mapajjyiCJIbHOCTH
ABYX IUIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, He
MPUHAJISKAITYIO JaHHOU
IUIOCKOCTH U CIEICTBUS U3 HEE

36

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapanieaIbHOCTH
HPSMBIX TIepeceyeHus Ipu
nepeceyeHnt JBYX
napaieNIbHbIX MII0CKOCTEN
TpeTben

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuleIbHbIX MPSAMBIX,
3aKIIFOUEHHBIX MEXKIY
napajjleJIbHbIMU INIOCKOCTSIMH;
0 MEePECEeYEHUN MPSIMOH C IBYyMs
NapaJyIEIbHBIMU TUIOCKOCTSMH

IToBTOpEHME: TEOpEMaA
[Tudaropa Ha mockoctTu

39

IToBTOpEHME: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaoiicTBa Ky0a 1
PSIMOYTOJIBHOTO
napaienenunesa
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41

42

43

Brruncnenue JiMH OTPE3KOB B
KyOe U mpsIMOYTOJIbBHOM
napasuleJenunee

[leprieHAMKYIASIPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

[leprieHAMKYIASIPHOCTH NPAMOUN U
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

44

45

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPaHCTBA U
NEePHEHANKYIJIIPHOHN K
IUIOCKOCTH

IInockoctu u
NEPHEHANKYIISPHBIE UM IIPSIMBbIE
B MHOTOI'paHHUKaX

46

ITnockoctu n
HNEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKAX

47

48

49

50

[IeprieHauKyIsp ¥ HAKIOHHAS.
ITocTpoenne nepneHauKysapa
M3 TOYKHU Ha IPSIMYIO

[lepnieHUKYNIAp U HAKIOHHASL.
ITocTpoeHne neprneHuKyspa
U3 TOYKH Ha IPSIMYIO

Teopema o Tpéx
neprneHauKyIsapax (mpsmas u
oOpatHasi)

Teopema o Tpéx
NeprIeHauKyIsIpax (mpsmas u
oOpatHast)

51

52

VYron Mexny
CKPEIIMBAIOIIUMUCS PSIMBIMU
[Touck neprneHauKyIapHBIX
IPSIMBIX C TIOMOLIBIO
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NEePIEeHIUKYISIPHBIX TIOCKOCTEN

53

OproroHanbHoe
IPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMU/JIBI C TOMOUIBIO
OPTOrOHAJILHON IIPOEKIIUU

55

56

57

58

[TocTpoenue ceueHuit kyoa,
IIPU3MBI, IPABUIIBHOU
UPAMUJIBI C TOMOULIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTu cummerpuit B
MHOI'OIrpaHHHUKax

[Tpu3Hak neprneHIuKyIIpHOCTH
IPSIMOM U TIIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacu€t paccTosiHuii OT TOUYKHU J10
IIOCKOCTH

59

[IpaBusibHBIE MHOTOTPAHHHKHU.
Pacuér paccTosiHuii OT TOUKH 10
IIOCKOCTH

60

CniocoObl 0nyCTUTh
MEePIEHANKYIISPBI: CHMMETPUSI,
CIBHUT TOYKH MO MapaJIeIbHOU
IPSAMOit

61

62

63

CuBur no HenapamienbHON
IPSAMOM, U3MEHEHHE PACCTOSIHUI

KonrponbHas pabora
"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTse”

[loBTOpEHME: Yyroa Mexay
HPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETpPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB
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64

65

[ToBTOpEHME: YTrOa MEXKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

['eomeTpuyeckue METOAbI

BBIYUCIICHUA yIJla MCKIY
MMpsAMBIMHA B MHOI'OI'pPaAHHUKAX

66

JIByrpanssiii yroa. CBoicTBO
JMHENUHBIX YTJIOB JBYIPAHHOIO

yria

67

IlepnenquKyIspHBIE TIIIOCKOCTH.
CaoiicTBa B3aMHO
MEPIECHINKYIJISIPHBIX IUIOCKOCTEN

68

[Tpu3Hak neprneHAuKyJIIpHOCTH
IJIOCKOCTEW; TEOpeEMa O MPSMOM
IIEPECEUEHMS ABYX IIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpsiMoyTobHBIN
napajuiesenumnesn; Kyo;
U3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOT'O
napajuienenumnena

70

71

72

73

Teopema o AuaroHau
MPSMOYTOJIBHOTO
napasuliesienuIieia v CJIeICTBUE
U3 Hee

Crepeomerpuueckue u
NPUKJIAJHBIE 3371a4¥, CBS3aHHBIE
CO B3aWMHBIM PACIOJIOKEHHEM
MMPAMBIX U IMJIIOCKOCTHU

HOBTOpCHI/ICZ CKpCHIMBArOIIHECS
MpsAMBbIC, ITapAJIJICTIBHBIC
IMJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

[Tapa mapaymnenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOLINXCS MPAMBIX,
PacCTOSHUE MEXKTY
CKPEIIMBAIOIIMMUCS PSMBIMU B
MPOCTBIX CUTYAIUAX
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74

75

76

77

PaccrossHue OT TOYKH 110
MIJIOCKOCTH, PAaCCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Brruncnenue paccTosiHui
MEXy CKPELUBAIOIIUMUCS
IPSIMBIMU C TIOMOIIBIO
NEePIEeHIUKYISIPHON MII0CKOCTH
TpéxrpanHblil yroi,
HEPaBEHCTBA VIS TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB
JUTsl TPEXTPAHHOTO yIiia

DnemMeHTHI chepuuecKoit
TEOMETPHH: T€0/Ie3NUECKUe
JIMHUU Ha 3emiie

78

KonTpomnpHas padota "Yrisl u
paccrosiHus"

79

80

CucreMarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

[Tupamuaa. Buasl nupamu.
[IpaBuibHas nupamuia

81

[Ipusma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

83

84

[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN
napajuienenunesn, Kyo

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
Y TIOJyITPaBUIIbHBIE
MHOTOTPaHHUKHU

85

KonTponbnas pabora
"MHororpaHHukm"

86

87

ITonsiTHE BEKTOpaA Ha MJIOCKOCTH
Y B IIPOCTPAHCTBE

CymMma BEKTOpOB

88

Pa3zHocTh BEKTOPOB
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89 IIpaBuno napamienenumnena 1
90 YMHOKEHHE BEKTOpa Ha YUCII0 1
Pasnosxenue BekTopa mo 6asucy
91 TPEX BEKTOPOB, HE JISKALUX B 1
OJIHOM TIJIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE 1
93 Breruucnenue yria Mexuay |
BEKTOpPAaMHU B MPOCTPAHCTBE
94 [IpocTreiimue 3aga4um ¢ |
BEKTOPaMH
95 [Ipocreiimue 3agauu ¢ |
BEKTOpaMHU
96 [Ipocreitmme 3anauu ¢ |
BEKTOpaMH
97 [Tpocreiimue 3amaun ¢ |
BEKTOpaMHU
08 O606IEIGHI/IG A CUCTEMAaTU3ALIU |
3HAHUH
99 O6OGI£IGHI/I€ U CHCTEMaTHU3aHs !
3HAHHUH
100 HroroBast KoHTpoIbHAs paboTa 1 1
101 Wrorosas koHTposibHasA paboTa 1 1
102 06061?6HH6 U CHCTEeMaTHU3alus !
3HAHHUA
OBIIEE KOJIMYECTBO YACOB I1O 102 6
I[MPOT'PAMME
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11 KITACC

Ne
n/n

Tema ypoka

Koaun4gecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B IpOCTpaHcTBe"

[ToBTOpenue Temul "CkansipHoe
IIPOU3BEIECHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria Mexuay
BEKTOpaMHU B IPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHME
MPSAMOM, MPOXOAAIIEH Yepe3 1Be
TOYKH"

YpaBHEHHE IUIOCKOCTH,
HOpMaJib, YpaBHEHUE TUIOCKOCTH
B OTpe3Kax

YpaBHEHHE IJIOCKOCTH,
HOpMaJib, YpaBHEHUE TUIOCKOCTH
B OTpe3Kax

BekropHoe nmpousseeHue

JIuHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrPaAMMHUPOBAHUE

10

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrpaMMHUPOBAHUE
AHanuTHYECKNE METOBI
pacyé€ra yria MexX1y IpsMbIMU
B MHOI'OTpaHHUKaxX

11

Apanutnyeckue METOIEI
pacuéra yriia Mexmay
MIOCKOCTSIMH B
MHOT'OI'paHHUKaX

12

®dopmyiia pacCTOSIHUSA OT TOUKH
710 TJIOCKOCTH B KOOPAMHATAX

13

Haxoxnenue paccrostuii oT
TOYKH JI0 TFTIOCKOCTH B KyOe
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14

15

Haxoxnenue pacctostHuii OT
TOYKH J10 IUNIOCKOCTH B
IIPaBUJIILHOM IIUPAMUJIE

KonTponbnas pabora
"Ananutuyeckas reometpus’”

16

CeueHust MHOTOI'PaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17

18

19

Ceuenus MHOI'OI'paHHUKOB!:
METOJ CIICI0B

CeueHrss MHOTOTPaHHUKOB:
CTaHJApTHBIE TUIOCKOCTH,
TepecevYeHus MPSIMbIX U
IUIOCKOCTEH

[TapamiensHble npsMbIe U

IUIOCKOCTHU: IMapaJlJICIIbHBIC
CCUCHUA

20

[TapamiensHble npsMbIe U
IJIOCKOCTH: PAac4Y€T OTHOLIECHHI

21

22

23

24

[TapatensHble IpsMbIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIUBAIOIIHUMUCS IPSIMBIMH

[lepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Naphbl
NEePIEHJUKYIIAPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUN MHOTOI'PAHHUKOB

IlepnieHIuKyNpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIIEHIUKYJIpax
[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: mionaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
no100us

26

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
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nmoxoous

27

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OpMYJIbI
IS TUTOILA/Ied, cCOOOpaXkeHus
noxoous

28

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00uUs

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Us

30

31

32

KonTponbnas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOEHUH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKLINU
yria

33

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

34

[TpuknagHele 3a1a4u,
CBSI3aHHBIE C BEIUMCIIEHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuiena

35

36

37

OO6BbEM IpsIMON TPU3MBI

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB NMPSAMON TPU3MBI

IIpukiaguele 3anauu,
CBsI3aHHBIE C 00BEMOM MPsAMONA
IIPU3MBI

38

Brraucienne 006EMOB TEII C
TIOMOIIBIO OMTPEEIIEHHOTO
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39

uHTerpana. O0bEM HAKJTIOHHOM
TIPU3MBI

Brruncienue 00EMOB TeI C

MTOMOMUIBIO ONPEAEeIEHHOTO
unTerpana. O6bEM MupaMu/Ibl

40

dopmyna 00bEMa MUPaAMUIBL.
OTtHomeHne 00beMOB TUPAMU]]
C O0ITUM yTJIOM

41

42

43

®opmyna 00bEMa MUPaAMHUIBL.
OTtHoleHne 00bEeMOB TUPAMU]]
C 00IIKM yTJIOM
CrepeomeTrpuueckue 3a1au,
CBsI3aHHbIE ¢ 00BEMaMU
HAaKJIOHHOH IPU3MBbI
CrepeomeTrpuueckue 3a1au,
CBsI3aHHbIE ¢ 00BEMaMU
UPaMUIbI

44

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN'", CBI3aHHBIC C
00BEMOM HAKJIIOHHOH TIPU3MBbI

45

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TTUPAMH/TBI

46

47

[Tpumenenne o0BHEMOB.
Beruncienue paccTosHus 10
IUIOCKOCTH

KonrtponsHas padora "O0béM
MHOTOrpaHHHUKa"

48

]_II/IJ'II/IH)IpI/I‘-IGCKaSI HOBerHOCTB,
oOpa3zyromue MUINHIPHIEeCKOM
MTOBEPXHOCTHU

49

umuuap. [psamoi kpyroBou
uwaap. [momans
ITOBEPXHOCTH LIUJIMHIPA

50

51

Konnueckasi moBepXHOCTb,
oOpa3zyromne KOHHIeCKOU
noBepxHocTh. Konyc
Ceuenue KoHycCa MJIOCKOCTHIO,
napaiesIbHOM TIOCKOCTH




© MAQY I'umuasus Ne 86. PaGouass mporpamma yuyeGHOro npeaMera
«I'eomerpusi_yrayoaennstii yposens_ 10-11 knaccsi»

OCHOBaHU

52

VY ceu€HHbIN KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomans 60xo0BOIM
IMOBEPXHOCTHU U MOJHON
MMOBEPXHOCTU KOHYCA

54

55

56

57

ITmomane OOKOBOI
IMOBEPXHOCTHU U IOJHON
MMOBEPXHOCTH KOHYCa

CrepeoMeTprieCKHE 3a/1a4i Ha
JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOEHUEM CECYEHU I
HUJTUHIpPA, KOHYCa
CrepeoMeTpuyeCcKHe 3a1a4n Ha
JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEUCHU I
LUJIMHIpPA, KOHYCa
[Ipuxnagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

58

59

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

60

[Mepecedenue cheps U mapa ¢
I0CcKOCThI0. Kacanue mapa u
cdepsl mIocKocThi0. Bua u
n300pakeHue napa

61

[epeceuenue cheps! u mapa ¢
I0CcKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300pakeHue napa

62

63

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

64

CrepeoMmeTpuiecKHe 3a1a4u Ha
JTIOKa3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MIOCTPOECHUEM UX CEUCHHI
IIJIOCKOCTBIO
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65

66

67

CrepeomeTpHuueckue 3aauu Ha
JI0KAa3aTeJIbCTBO U BHIYMCIICHHE,
CBsi3aHHBIE cO chepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[Ipuknanuele 3anaum,
CBSI3aHHBIE CO cepoil U mapom

[ToBTOpEHME: OKPY)KHOCTH Ha
IJIOCKOCTH, BEIYMCIIEHUS B
OKPYXHOCTH, CTaHJapTHBIC
noxoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCII
BpalllCHUS 1 MHOI'OI'PpaHHUKOB

69

70

3amauu o Teme "Tena u
MIOBEPXHOCTHU BpaleHus"
3agaun 1o teme "Tena u
MOBEPXHOCTH BpamieHus"

71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O0béM mumuHIpa. Teopema 00
00BEME MPSAMOTO MIITUHAPA
Brruncienue 00EMOB TeI C
MOMOIIBIO OIIPEACIEHHOTO
unTerpana. O6bEéM KoHyca

IImomaay OOKOBOM U IOJIHOMH
MOBEPXHOCTH KOHYCa

75

76

77

CrepeomeTpuuecKkue 3a1auH,
CBA3aHHBIC C BBIYHUCICHUEM
00BEMOB IMIIUH/IPA, KOHYCa

[IpuknanHble 3a1a4u MO TEME
"OOBEMBI U IUIOLIAINA
noBepxHocTel Ten"

OOBEM 1mIapa 1 MapoBOro
cektopa. Teopema 00 00BEME
mapa. [lnomans cdepsr.
CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 11apa, 11apoBOIo
CerMEHTa ¥ IapOBOT0 CEKTOPa
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78

[Ipuknannele 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TI1apa ¥ IIOMIABI0
cdepbl. COOTHOLIECHUS MEKITY
IIJIOIIAIMU [TIOBEPXHOCTEN U
o0BEMaMK MOJOOHBIX TEI

79

ITomoOusbIe Tena B
npocrtpaHcTse. M3menenne
00BEMa mpu mo00uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM
00BEMOB TeJ U IIIoLaaAeH
MOBEPXHOCTEH

80

KonTponbhas padota
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TE"

81

82

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BrmKkeHUs U
paBeHCTBO puryp. Odmue
CBOICTBA JBHKCHUI

Bunnl nsuxeHuii:
NapajuIeIbHbIN IIEPEHOC,
LEHTpaJIbHAsl CUMMETpPHUS,
3epKajbHasi CUMMETpPHS,
IIOBOPOT BOKPYT IIPSIMOM

83

84

[Ipeobpa3zoBanus mogoous.
[Ipsimas u chepa Ditnepa
['eomeTpuueckue 3a1a4n Ha
NPUMEHEHHE JABHKCHUS

85

86

Kontponbnas padota "BekTopsl
B IIpocTpaHcTee”

Ob6o06m1aromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHui:
"[TapamienbHOCTh NPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

87

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
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88

89

90

91

92

93

cucTeMaTu3allis 3HaHUH:
"BekTopsl B mpocTpaHcTae"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTeMAaTH3alMsl 3HAaHHIA:
"BekTopsl B mpocTpaHcTae"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alMsl 3HAHHIA:
"O6beM MHOTOTrpaHHUKA"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMAaTH3allMsI 3SHAHHIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMaTH3allusl 3SHAHHIA:
"[1nomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

Ob6o06maromiee nopropexue 11
MIOHATHUI U METOI0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"[Momany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

96

97

WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHue, 06001IeHNE U
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAyKH U €€
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pOJIb B PA3BUTUH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Ucropus pazButus
CTEPEOMETPUH KAK HAYKHU U €€

98 pOJIb B Pa3BUTUM COBPEMEHHBIX 1
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pazBurus
CTEPEOMETPUH KAK HAYKHU U €€

99 pOJIb B Pa3BUTUHM COBPEMEHHBIX 1
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pazButus
CTEPEOMETPUH KAK HAYKHU U €€

100 pOJIb B PA3BUTUHM COBPEMEHHBIX 1
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pazButus
CTEPEOMETPUU KaK HAyKU U €&

101 pOJIb B PA3BUTUHM COBPEMEHHBIX 1
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3sButus
CTEpPEOMETPUU KaK HAyKH U €€

102 POJIb B pa3BUTUU COBPEMEHHBIX 1
MHXEHEPHBIX U KOMIBbIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 102 8
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTb
75 [IpyMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBHUS M3 HHUX IPH PELICHUU
’ TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTb MOHATHSAMM: MapajUIEIbBHOCTh W MEPHEHAUKYISIPHOCTh
’ OPSMBIX U IJIOCKOCTEH
74 KnaccuduiupoBaTe B3aUMHOE PACHONIOKEHUE MPSAMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh NOHATHSIMHU: JBYTPAHHBIA YroJl, TPaHU JIBYIPAHHOIO YIJIa,
7.5 pebpo IBYrpaHHOIO yIiia, JMHEWHBIN Yroy ABYTPaHHOTO yIJia, TpaaycHas
Mepa JBYTrpaHHOro yria
76 OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOIPAHHUKA, TTPABUILHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamuaa, MpU3Ma,

MPSIMOYTOJIBHBIN Mapajienenunen, Kyo)

KJ'IaCCI/I(I)I/II_II/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa}I OCHOBaHUsA JJIsL
7.8 KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJIBIC W HCBBIITYKJIBIC MHOTOTpPaHHUKU, ITPABUJIBHBIC
MHOT'OT'PaHHUKH, ITPAMBIC U HAKIIOHHBIC ITPU3MBI, napannenennnez[bl)

7.9 OnepupoBaTh MOHATUSAMH: CEKYIas NIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB

710 OOBACHATH TPUHILUIILI TIOCTPOEHUS CEYEHUH MHOTOIPAHHHUKOB, HCIIOJb3YS
' METO/1 CIIEI0B

CtpouTh ce4eHHss MHOTOTPAaHHHKOB METOJOM CJEIOB, BBITIOJHATD
7.11 (BBIHOCHBIC) TUIOCKHE YepTeXU M3 PHCYHKOB NPOCTHIX OOBEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y

Pemrats 3ala4i Ha HAXOXKACHUC TI'COMCTPHYCCKUX BCIUYHH I10 06pa3uaM
HIIN aJIropuTtMaM, HOPUMCEHAA H3BCCTHBIC AHAIUTHUYCCKUC METOJIbI IIpU

7.12 pemiCHUN CTaHAApTHBIX MAaTEMATUYCCKUX 3aga4 Ha BBIYHMCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH O HpﬂMOfI, OT TOYKHUIO
IJIOCKOCTH, MCKAY CKPCHIUBAOIUMUCS ITPAMBIMU

Pemrats 3ala4Yi Ha HAXOXIACHUC TCOMCTPHYCCKUX BCIUYHH I10 06pa3uaM
7.13 WX aJIroputMaM, HOPUMCEHAA H3BCCTHBIC AHAJIUTHUYCCKUE METOJAbI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYHUCICHUC YIJIOB
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MEXIY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXIY MNPSAMOM M IJIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupampza) ¢ NpUMEHEHUEM (OpMys, BBIUUCIATH COOTHOLICHUS MEXAY
IUIOINAASIMU TOBEpXHOCTEH, 00bEMaMU OJOOHBIX MHOIOI'PaHHUKOB
715 OnepupoBaTb NOHATUAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb M
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI
W3BnekaTtb, mnpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HH(MOPMALMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (pUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensaTs reomerpudeckue GakThl IJI PELICHUS CTEPEOMETPUYECKUX
7.17 3aJa4, MPEAIOJJaraloliuX HECKOJBKO IAaroB pEIIECHUs, €CIH YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATH HpOCTEMIIHE IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPY PEIIEHUN CTEPEOMETPUUECKHX 33124
719 [TpuBOIUTE HpUMEpPbl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpyuMeHATh MOJyYEHHBbIE 3HAHWS HA IPAKTHKE: aHAJIN3UPOBATh pEajbHbIE
CUTYyallU! ¥ NPUMEHATh U3yYCHHBIEC NIOHATHS B IIPOLIECCE MTOMCKA PELLIECHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUM Ha S3bIKE T€OMETPHH, HCCIEI0BATh IOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara aiareopsl,
pemate  NpakTUYECKHE  33Jayd,  CBA3aHHbIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEINYNH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBEpPsieMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs: IMOBEPXHOCTb, OOpazyrolue
6.1 LIWIMHJPUYECKON TOBEPXHOCTH, IWJIMHJP, KOHUYECKass IOBEPXHOCTH,
oOpa3yronie KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
6.2 Pacrnio3HaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHUs
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CerMeHTa, IIAapOBOH CJI0H, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOU CEKTOP
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Beruucisate  00BEMBI W IUIONIAAM TOBEPXHOCTEH TEI  BpAICHWUS,

66 reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOopMyIT
OnepupoBaTh MOHATHSAMH: MHOTOIPpAaHHUK, BIHMCAHHBIH B cdhepy u
6.7 OMMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WA TEJIO
BpallleHus
6.3 BBIMHCHsATE COOTHOMICHHSI MKy TIOMAASIMH TTOBEPXHOCTEH M 00bEMaMu
' 0JOOHBIX TEJ
6.9 N3o0paxarh u3zydyaemble GUTYpPBl OT PYKH U C HPUMEHEHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbmonHsATe  (BBIHOCHBIE) IUIOCKME UEPTEKHM W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHS Tel
BpallleHUs
W3Biiekath, WHTEPIPETHPOBATh K MPEOOPa30BBIBATE HWH(MOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTAaBICHHYIO Ha
YepTekax U pUCyHKax
[TpuMeHsSITh TeoMeTpUYecKre (aKThl JUISl PEIICHHS] CTEPEOMETPHUCCKHUX
6.12 3aja4, MPEINOJaraloliuX HECKOJbKO IIaroB pelIeHUs, €CIU YCIIOBUS
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OrnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE
BoITIONTHATE  IEWCTBHSL  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATH, KAaKUMU CBOWCTBaMU OHU
o01aaroT
6.15 [IpuMeHATh MpaBUIIO MapaICIICIUIICA IIPU CIOKEHUN BEKTOPOB
OnepupoBaTh MOHATUSMH: JI€KapTOBBl KOOPJAWMHATHI B MPOCTPAHCTBE,
6.16 BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJl

MCKAY BCKTOpPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMIIJIAaHAPHBIC BEKTOPLI

HaXOI[I/ITL CYMMY BCKTOpPOB M IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIoJ
6.17 MCKAY BCKTOpaMU, CKAJIAPHOC MNPOU3ZBCACHHC, PACKIIAAbIBATH BCEKTOP IIO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18 3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOM cHCTEME KOOpAUHAT
6.19 Pemate mpocreifiine reomMmeTpuueckue 3ajlaud Ha NPUMEHEHHE BEKTOPHO-
' KOOPAWHATHOTO METO/Ia
Pemare 3amaun Ha J0Ka3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHHUH |
6.0 HaXOX/ICHHE T€OMETPUYECKMX BEJIMYMH 10 O0paslaM WM aIrOpUTMaM,
' NPUMEHSIT  HM3BECTHBIE ~ METOABl  NPU  PEHICHWH  CTaHJapTHBIX
MaTeMaTUYECKUX 3a/1a4
601 [TpumeHsTh mpocTeiIMe MNPOrpaMMHBIE CpPEICTBA M AIIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22 [IpuBOoAUTE NpHUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera

«I'eomerpusi_yrayoaennstii yposens_ 10-11 knaccs»

KN3HU, PACIIO3HABATH IMTPOSABJICHUEC 3aKOHOB 'COMETPHUU B UCKYCCTBEC

6.23

[IpuMeHATh MOJyYEeHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH pPEalbHbIC
CUTYalluu ¥ NMPUMEHSATh U3yYEHHbIEC TIOHATHS B MPOIECCE MMOUCKA PELICHUS
MaTeMaTH4ecKu cHOopMyIUpPOBaHHOMN MPOOIEMbl, MOAECIUPOBATh pEabHbBIE
CUTyalldd Ha S3bIKE T€OMETpPUH, HCCIEAOBAaTh MOCTPOCHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
FeOMETPUUYECKUX BEJIMYUH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

7

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsmMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

B3anmHOe pacrnonokeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECs, TapaJlIeIIbHbIE
U CcKpemuBawpomuecs mnpsmele. [lapamienpHOCTh MNpsAMBIX W IJIOCKOCTEH B
IIPOCTPAHCTBE: MapajljIesIbHbIE NPsSMble B IPOCTPAHCTBE, MAPAICIBHOCTh TPEX
OpSIMBIX, MapajuIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTJIBIC COHaNpaBiIE€HHBIMU
CTOPOHAMHU, YTOJI MEXKIY NPSMBIMH B IpocTpaHCTBe. [lapanienbHOCTh IMIOCKOCTEH:
napajuleJibHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenune,
IIOCTPOCHUE CEYECHUN

7.3

7.4

HCpHGHI{I/IKy.HﬁpHOCTB HpHMOfI N IUIOCKOCTHU: TMCPICHAUKYIAPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, NPAMBIC MMAPAJIJICIBbHBIC W NCPIHCHAUKYIIAPHBIC K IIJNIOCKOCTH, IMMPHU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIAY MPSIMOM U MIOCKOCTBIO, IBYTPAHHBIN
YToJ1, JMHEHHBIN yroa AByrpaHHOro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 0 TUIOCKOCTH, MPOEKIUs PUTYphI Ha
IJIOCKOCTh. [lepreHIMKyIApHOCTh INIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOrOTpPaHHMKA, OCHOBHBIE JJIEMEHTBHI MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHMKa. IIpm3ma: n-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs MNpPU3MbI, OOKOBas M
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN Mapajieenunesa u
ero csoiictBa. [lupamuna: n-yronpbHas nupamujia, TpaHM U OCHOBAHHWE IUPAMUJBL,
OOKOBask M MOJIHAS MOBEPXHOCTh MUPAMMUJIBI, MPAaBHJIbHASA U YCEUEHHAs] MUpPaMUA.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUiIbHAs TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPAaBWJIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI U TUPAMHU/IBI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, TNIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMuiax, MapajuleleNnunenax,  IpaBHIbHBIX
MHOT'OI'PaHHHUKAX
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7.6

7.7

Bbluncnenue »1€MEHTOB MHOIOTpPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans
OOKOBO IOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [11o1maas 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOM IUPAMHUABI, T€OpPEMa O IUIOLIAJA YCEUYEHHOM MUPAMMIBL.
[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOIMAASIMHU ITOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unuaapuyeckas MOBEPXHOCTh, 00pa3yooIlue WIMHIPUYECKON MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHoBaHHMA U OOKOBas MOBEPXHOCTD,
o0pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konnueckast moBepXHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OCHOBaHME M BepiIMHA, OOpa3yromias U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTDH

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIoNaas MOBEpXHOCTH chepbl. B3aumuoe
pacrosioxxeHre cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomab
cepsr

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka HUIHHIpA U KOHYyca

6.5

KomOunammu ten BpaleHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

6.7

[Tonstne 06 o6béMe. OcHOBHBIE cBOMCTBAa 00BEMOB Ten. Teopema 00 00bEMe
PSIMOYTOJIBHOTO MapajuieNienuIie/ia u cieAcTBs u3 He€. O0BEM HMIMHAPa, KOHYCA.
O6béM 1mapa u mIomaab chepol

[Tono6HbIe Tenma B mpocTpaHcTBe. COOTHOLICHUST MEKAY TUIOLIASIMUA TOBEPXHOCTEH,
00BbEMaMu OT00HBIX TET

6.8

Ceuenust mwiIMHApa (MapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BEPIIMHY), CEUSHHS 11apa

6.9

Bexktop Ha miockoctd M B mnpoctpaHcTBe. ClIOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aiad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsamoyronbHast cuctemMa KOOpAuMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTOoid MEXIy Bekropamu. CkaaspHoOe
MIPOM3BEICHNE BEKTOPOB. BbluncieHue yriioB Mexay MNpSMbIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELICHUN T€OMETPUYECKUX 3a7a4
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA oOpa3oBaHus

Bnagenue Meronamum J0Ka3aTeNbCTB, QJITOPUTMAMM pELICHUS 3a/ay;
yMeHue GOpMyJIHpOBATH W ONEPHUPOBATH TOHATHIMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEpP)KICHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJECHUN; YyMEHHE  OINEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOECTBO, ONEpallMyd Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
OINUCaHMs PeaTbHBIX MPOLECCOB U SBJICHUN M IMPU PELICHUU 337ay, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh rpadbl MpH

peHICHUHU 3a1a1

VYMeHue onepupoBaTh NOHSATHSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C IeJIbIM [TOKa3aTeseM, KOPEeHb HaTypajJbHOUM CTENEeHH, CTENEHb C
palOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACHCTBUTEIBHBIM ITOKA3aTEIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOIO YHCIA,
OCTAaTOK I0 MOAYJIO, PAallMOHAJIBHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
2 MHOKECTBAa HATypaJlbHbIX, LEJbIX, PALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA OOt
JIenuTenb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkiauaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus

BBIpa)KeHI/Iﬁ CO CTCICHAMH U J'IOl"apI/I(I)MaMI/I, HpCO6paBOBaHI/I${ I[pO6H0-
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pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHHE  ONEpPUpPOBaTh  IOHATUSAMHU:
II0CJIEI0BATENbHOCTh, apu(MeTHUecKass HIporpeccusi, IeOMeTpHUYecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlas TIeOMETpHUYECKas IpOorpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEeKYppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckasi); yYMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBAThH
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe onepupoBaTh IOHATUAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHU! U HEPABEHCTB, PaBHOCHJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBI C IIOMOLIbIO Pa3JIMYHBIX IMPUEMOB; pPEILATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI Ui DPELICHHUS MaTeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTbH
GyHKIUH, KCTpeMyM (yHKLIMH, HauOoJbllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMs, aCUMOTOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
UHTETpajl,; YMEHHME HaxXOAMThb AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,

HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIHM;, CTPOUTh

Fpa(I)I/II(I/I MHOT'OYWICHOB C HCIIOJIB30BAHUCM allllaparta MaTeMaTUYCCKOTO
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aHaM3a; MPUMEHSTh TWPOU3BOIAHYIO JJIsi HAXOXKIACHHUS HAWIY4YIIeTro
pelieHusT B TPUKIAAHBIX, B TOM YHCJIEC COLUUAIBHO-YKOHOMHUYECKUX U
bu3MUeCKUX 3a7a4ax; HAXOAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIIBLIO
UHTErpaia; MPHUBOAMTH TPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIbI0 T PepeHIINATBHBIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3UIMsT (DYyHKUMH, JTUHEWHas QYHKIHUA, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTelabHAs M
jgorapupmuueckass (yHKIHH; YMEHHE CTPOUTh TpapuKH H3yYEHHBIX
byHKIMI,  BBIIOJHATH  HpeoOpa3oBaHus  rpagukoB  (YHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMU;
UCIIOJIL30BaTh CBOWMCTBA W Tpaduku (yHKUMH Ui pelieHUs] ypaBHEHHIA,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTu, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBJONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHHne onepupoBaTh MOHATHAMH: CpelHee apru(pMEeTHUecKoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, MHTEPIPETUPOBATH
nH(popMaInio, MpeICTaBICHHYIO B TaOJIMIIaX, Ha JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTABIAThH
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; T‘pa(l)I/ILIeCKI/I HCCICI0BaTh COBMECTHBIC
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HaOJIOICHNUS C TOMOIIIBIO IarpaMM pacCeUBaHUs M JTMHEHHOM perpeccuu

YMeHue OnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT W CIIydalHOE
COOBITHE, BEPOATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKX METOJ0OB; IMPUMEHSThH
(GOopMyNbl CIOXXEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HopMyiy IOJIHOM
BEPOSTHOCTH, Gopmyny beprymnn, komOuHaTopHbBIe (aKTHl U (POPMYIIBI;
OLICHUBATb BEPOSTHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CllydailHas BEJIMYMHA, pAaCIpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYECKOE OXKHJAaHUE, AUCHEpCUs U CTaHAAPTHOE OTKIOHEHUE
ClyuallHOW  BENWYMHBI, (QYHKIMHA  pPACHpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO pacIlpelesieHuil; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIIPEICICHUN IS pelIeHus 3a/1ad,
3HAaKOMCTBO C HMOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHMEPHl TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; yMEHHE
OIIEPHPOBATH TOHATUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIIO COYETAHUH,
YUCIO  IEepecTaHoBoK; OumHOM  HblOTOHA;  yMeHHME  IPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS UL PEIICHUS 3a]ad; OICHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTABIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YToJI, TPEXTPaHHBIN YroJI, CKPEUIMBAIOIIKECS MPSAMbIC, MapaJUIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, Yrojl MEXAY IMpsSMBIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIAY MPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1ay M3y4yeHHbIe (aKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OIICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTH MaTeMaTUYECKUE
MOJIETIM C TIOMOIIBI0 TEOMETPUYECKHX TOHSITUM W BEJIUYMH, peElIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3alav4Un

10

YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAb (QUIYpBl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0O, mapajuienenures, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb

BpalieHus, MWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0MmaIb
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11

12

13

MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUlelIeNuIena, MUPaMHUAbI, NPU3MbI, LWIMHIPA,
KOHYCa, Il1apa, pa3BEpTKa IIOBEPXHOCTH, CEYECHMS KOHyCa M LUIUHAPA,
NapajuleJIbHble OCH WJIA OCHOBAHMIO, CEUYEHHE Ilapa, ILIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEYEHUE
MHOI'OIpaHHMKa, U300paXkaTb MHOIOI'PAHHHMKH, (UIYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YMCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CaMOCTOSITEIbHO
(dbopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M IpH3HAKaX I'EOMETPUYECKUX (QUryp, OOOCHOBBIBATH WM
omnpoBepraTh MX; YMEHHE NPOBOAUTH KiacCUPUKauuioo (Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OMOJIHUTEIbHbIE

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B INPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO0OMS, TONOOHBIE QUTYPHI; YMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUTYpHI, B TOM YHUCIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOIICHUS TIPU
pEUICHUH 3ajady; HaXxOAUTh TI'C€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KM3HM;, YMEHHE BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroij, IUIOMIAJh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3ydyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHWCIIE: IJIOIIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHYyCa, LUWIMHJIpA, MJouiaab cdepsl; 00bEM Kyoa,
IpSMOYTOJBHOTO  MapajieNienumnesa, MNUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, Il1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJbHASI CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIO, paslio’)KeHHE BEKTOpa Mo 0aswucy,
CKaJISIPHOE TIPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, VYIOd MEXKIY
BEKTOpPaMH; YMEHHME MCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOM
JUTSL pEIIeHUs TEOMETPUUECKHX 3a/1a4 U 3a]1a4 IPYTUX y4eOHBIX MTPEAMETOB
YMeHne BeIOMpATh MOAXOMSIIANA METO IS PEIIeHUs 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MATEeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX

mponeccoB Hu HBJ’ICHHfI; YMCHHUEC pacClio3HaBaTb IIPOSABIICHHUE 3aKOHOB
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MAaTCMAaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH MPUMCPBI MATCMATUYCCKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 371eMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uesnbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJlbHOW cTerneHu. J[ecTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HaTypaJbHON CTENEHU
L4 Crenens ¢ 1enbiM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YMHCJIOBOI'O aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIe€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm gucia. JlecsTHYHBIC U HATYPATbHBIC JIOTapU(MBbI
HevictButenbHple  4ucia. Apu@MeETHYECKHE Olepaluud ¢ JIeUCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHHUS, TPABHUIIA OKPYTJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanue BhIpaKeHUN
1.9 KommnekcHble uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanuonaibHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
24 [TokazarenbHble U JIorapupMUUIECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-parMOHATBHBIE HEPABEHCTBA
2.6 HppaunoHaibHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUEcKre HEPaBEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI C ITApaMeTPaMHU
2.11 Martpuiia CuCTeMbl JIMHEWHBIX ypaBHEHUN. OnpeaenuTeb MaTPHUIIbI
3 OyHKIMH U TpaduKu
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Oynknus, cnocoOwl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHO 0OpaTHBIE

> dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui ¢Qynkuuu. Hymum dyHkum.
39 [IpoMex)yTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGombinee W HauMeHblIee 3HAYCHHE
(GYHKIIMY Ha TPOMEKYTKE
13 CrenenHass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTereHn
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaQuKu
35 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcuMnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEMN
3.8 ApudmeTrndeckast U reoMmeTpuueckas nporpeccuu. Gopmyia ClI0XKHBIX TPOIIEHTOB
4 Hayana maTtemaruueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKITHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxmenue HanOOJBIIEr0 U HAMMEHBIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu HaJi MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBIE U TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllEHUS
7.5 KoopaunaTsl 1 BEKTOPBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Martematuka: anreOpa 1 Hadajla MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus, 10-11 xkmaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe odmectso M3narensctBo «IIpocBenmenue

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

N3yuenue reomerpuu B 10 — 11 knaccax: Mertoj. pekomennanuu K yueo6.: K.
s yaurenst/C. M. CaaksiH, B. @. byTy30B. AKIIMOHEpHOE 0OIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
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