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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisiercs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
obmiero o0Opa3oBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPAaBICHHOCTH W IPEAMETOB TI'yMAaHUTapHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
0Oy4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aa4, YMEHME BBIIBUIAaTb M OINPOBEPrarb THIIOTE3bl HEIOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
dbuznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
U3y4YE€HUU F€OMETPHHU, KaK COCTaBJISAIOUIEH MmpeaMeTHOH obmactu «MaremaTuka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHre NpeCcTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIAIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS PACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B PE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, GOpMUpOBaHME MOHUMAHUS POJM AKCUOMATHUKU TpHU
IIPOBEJICHUHU PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Th METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
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XO/I€ PEIIeHUs CTEPEOMETPUUECKHX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COJIepKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBusawoTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPHH Ha YriyOJNEHHOM ypoBHE OOy4YEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus denepanbHoil padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHSITHSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U TIOCTYATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeClneyuTh yriayOnaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIOIIEeH yueOHoro npeaMera «MarteMaTHukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.
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Ha wusydenue yueOHOro Kypca «l['eomerpus» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kiacce — 102
yaca (3 Jaca B HEJIeINIO).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulelibHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, TAPAIUICIIBHOCTD IIPAMON
U 1uiockocTu. [lapaiienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIENbHOTO MPOEKTUpOoBaHUA. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTHU: TETpajap, Napajuleenumne],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IIoCKOoCcTeN. TeopeMa 0 TPEX MEepHEHINKYJIIIpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYIPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKHX U
JIBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB LIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienunier, NOPSAMOYIOJIBHBIM — MHapajulesienuIie];] W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Diliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuaa,



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«I'eomerpusi_yrayoaennsiii yposens_ 10-11 knaccesi»

npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIpaBUIbHOW mnHUpaMuibl. lIpaBuibHBIE MHOTOTpaHHUKH: NpPaBWIbHAs IIPU3Ma H
IIpaBWIbHAS IMPAaMHA, TNPABUIIbHAS TPEYIrOJIbHAS IHpPaMHIAa W NPABUJIBHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JTOAECKAdIP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3lnoKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmmHoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpaIlicHUS Ha TUIOCKOCTH. Pa3BépTka muimuHapa W koHyca. CuMmmMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
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HAKJIOHHOW MpPU3MBI, [WIKHJpa, TUpaMUIbl U KoHyca. O0BEM 11apa U MapoBOro
CErMEHTA.

KoMmOunHanuu Ten BpamieHUs W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
WIMHIpP, ONHCaHHAas oOKojo ImHApa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYECHMI: METOJ CJEN0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHats! BekTopa. Pasznoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LHEHTpaJbHasl 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 OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxmaHckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TpaxAaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JIOCTHKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapoaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUs, dDTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHW U JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) acTeTH4ecKOe BOCIUTAHME:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss OCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

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

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
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Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTUYeCcKoMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEemieHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ATaroB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W WCCIEI0BATEIBCKYIO ACSATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATH M XApPAaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;
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BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

WCITOJIP30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO TTO3UITUI0, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIICPUMEHT, UCCIIEIOBAHME
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUYEeCKOTO 00bEKTa, SBJICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHWSA, WCCIECNOBAaHUS, OILICHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaumeii:

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

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IUyYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIun o CaMOCTOATEIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHAu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y peIHeHI/IH 3agadu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOMl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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IPEJCTaBISTh PE3YyIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIEIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIEKT !

BJIAJ€Th  HABBIKAMHM  TO3HABATENBHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3yJibTara pPEIICHHs
MaTeMaTU4YEeCKOH 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 PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eTEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl TpU peleHUH Y4eOHBIX 3aJady, MNpPUHUMATh LEJdb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHU TMOHSTHSMH CTEPEOMETPUM IPH
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX NPHU PEIICHUU
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 € yIjJaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
IJI0CKOCTBIO;

CBOOOJTHO OINEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUAbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHMA  JJIA
KJaccuukanuu;

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

BBITIOJIHATH napajuiebHOE, LEHTPATIbHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300pakeHUus: Guryp
Ha IUIOCKOCTH;

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

BBIYHMCIIATh  IUION[AJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
nupamMuza), F€OMETPUYECKUX TEJ ¢ TPUMEHEHuEM GopMyI;

cBOOO/IHO ONEPUPOBATh NOHIATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

CBOOO/IHO OIEPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
MIPU PEIICHUN MAaTEMATUYECKUX 3a7a4d MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNpPEACTaBICHHYIO Ha
yepTexKax U pUCYHKaX;

OPUMEHSATh MOJYYEHHbIE 3HAHUS Ha MpPAaKTUKE: CpaBHUBATH W
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHsT MaTeMaTH4ecKH  c(hopMynrpoBaHHON
npoOIeMbl, MOJAEIUPOBATh peajbHbIE CUTyallMd Ha SI3bIKE T€OMETPHH,
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HCCIIE0BATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAaHUEM I'€OMETPUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, peliarh MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYKH;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHUS TE€OMETPHUM Kak
COCTaBHOM YacTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOH W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
TIOJTYICHHUS;

OIEpUPOBATh MOHATHUAMHU, CBI3aHHBIMU C TE€JIaMH BpPAILICHUS: IIWIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI T BPAIICHHUS;

KJIacCCU(ULIMPOBATH B3AMMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJ BpalllCHHUS,
TCOMETPUUYECKHX TEN ¢ IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpaIieHUs] ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIUA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IUIONIAIIMH TTIOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TENT;

n300pakaTh u3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BpaICHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIK HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
pemaTh reOMETPHYCCKHE 3a1a91 Ha BBIUYMCICHUE YTJIOB MEKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TIOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;
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BBINIOJIHATh HM300paXE€HUsI MHOTOTPAaHHUKOB W TeN BpalleHUs MpH
napajyieIbHOM — [EpPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOM
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHHS LWIMHIIPA
(mapayienbHO U NEPHEHIUKYISPHO OCH), CEUYCHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUU: METOJl CJIeJIOB, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akThbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaraloluuX HECKOJbKO IIaroB peHIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopme;

pemarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

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

NPUMEHSIThL  TOJYYEHHbIC  3HAaHUA HAa  MPAKTUKE:  CpPaBHHUBATb,
aHaJU3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIluU, MPUMEHSTh U3YYCHHBIE
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE IMOUCKA  pPEIICHUs
MaTeMaThyecku  CcHOpPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIEIUPOBATH
pealbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh IOCTPOCHHBIC
MOJIEIM C HCIOJb30BAaHUEM T'€OMETPUYECKUX TOHSATUH U TEOpeM,
ammapara anreOpbl, peniaTh MNPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB u (uudposBbie)
n/n TeM NMPOrpaMMbIl Bcero Kontpoaruie o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 Bsaumnoe pacronoxenue 5 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJ'IJ'ICJ'IBE—IOCTB MPSIMBIX U 3
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepHGHILI/IKinSIpHOCTL TIPSIMBIX o5
Y TUIOCKOCTEH B MPOCTPAHCTBE
Vbl u paccTossHUS 16
MHoOrorpaHHuku 7
BekTopsl B mpocTpaHcTBE 12
3 [ToBTOpeHwMeE, 0606meH1:Ie u 5 5
CUCTEeMAaTH3alusl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I1O 102 6

[TPOT'PAMME
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11 KUIIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanue pa3ieiioB (uudposbie)
KoHnTpoJubHbIe
n/n U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEHHE, O606H1€HI:I€ u 15 1
cucTeMaTH3alys 3HaHUH
3 O06BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24
5 [Imomany nmoBepxHOCTH U 9 1
00BEMBI KPYTJIBIX TeJl
6 JBrxeHus 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 5
cucTeMaTHh3alys 3HaHUH
OBILIEE KOJIMYECTBO YACOB 102 8

[10 ITPO'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IIpaBUIIA
n300pakeHNs Ha pUCYHKE
IJIOCKOCTH, MapaijieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHATHS cTepeomMeTpun: TOUKA,
npsimMasi, I0CKOCTb,
IpocTpaHcTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(OTpe3KoB), cepeAHBI OTPE3Ka

Ilonstus: MEPECCKArOIUCCA
IIJIOCKOCTH, IICPCCCKAIOINCCA
npsAMasd U IJI0CKOCTD,
MOJIYIIPOCTPAHCTBO

[TonsiTrst: mepecekaronecs
IUIOCKOCTH, ITEPECEKAIONINECS
npsMasi ¥ IMI0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUILNX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX OOBEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEUIINX
POCTPaHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPHUH U
NepBbIE CIEACTBUS U3 HUX

AxcuoMebl CTCPCOMCTPHUH U
MEPBLIC CICACTBUA U3 HUX
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AKCHOMBI CTEPEOMETPHUH U
HepBBIC CIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEN

10

N3o0pakeHune ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pébpa. M3obpakenue
MePEeCeUCHUS TTOTYICHHBIX
IJI0CKOCcTel. PackpaimBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

11

12

N3obpaxenue ceueHuit
MUPAMHJIBI, Ky0a U IPU3MBI,
KOTOPBIC MPOXOIAT Yepe3 UxX
p&opa. N3o0pakeHune
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMHU

N300pakeHue ceueHuit
nUpaMu/ibl, Ky0a U MpU3MBl,
KOTOPBIE MPOXOAT Yepe3 ux
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocren. PackpammBanue
MMOCTPOCHHBIX CEeUeHU Ppa3HbIMU
[[BETaMHU

13

14

N3obpaxenue ceueHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. U3obpaxenue
NepeCcEeYCHMS MOTYUEHHBIX
mockocrei. PackpammyBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
L[BETaMHU

MeTon cnenoB 115l TOCTPOEHUS
CEUYECHUN
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15

16

17

18

19

20

21

22

23

Merton ciaeaoB AJisi HOCTPOCHUS
ceuenmii. CBolicTBa
[IEPECCUCHU M NPSMBIX U
IUIOCKOCTEH

Mertoa cnefoB ajist TOCTPOSHUS
ceuennii. CBoiicTBa
MIePECCUCHHI MPSIMBIX U
IUIOCKOCTEH

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
[1aroB MOCTPOCHUS

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIUCh
[1aroB MOCTPOCHUS

[TocTpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIUCh
[1aroB MOCTPOCHUS

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
I1arOB TTOCTPOCHHS

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

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

Kourponbsnaas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

BzaumHoe pacnionoxenue
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25

IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs npsiMeie.
[Ipu3Haky ckpemuBarOMMXCs
npsaMmbix. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€AMHCTBEHHOCTH NIPSIMOM
NapaJuIeIbHOM TaHHOM IPSIMOM,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAILEH Ha
JlaHHOM npsiMoit. Jlemma o
NIEPECEYCHUH NTapaJIJICIIbHBIX
IPSIMBIX TIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayeabHbIX
npsaMeIx. Teopema o
CKPELMBAIOIUXCS IPSIMBIX

27

[TapaynenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
napaieIbHOTO
npoeKTHpoBaHus. M3o0paxenne
pa3HbIX GUTYp B mapajlIeIbHOM
TIPOCKITUH

28

lenTpanbHas mpoekuus. YTomi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMU

29

3amayn Ha JOKAa3aTelILCTBO U
HCCIIEIOBaHNE, CBI3aHHBIE C
paCHOJ'IO)KCHI/IeM pr[MI)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 U JOKa3aTCIbBCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
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32

33

34

NPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXOJISIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YePTEXKE U
MapajuieIbHOTO IPYrod MpsSMO.
Pacuér orHOmIEHU I

[TapannenpHas MPOEKIUs,
MIPUMEHEHHUE TSl TOCTPOCHMS
ceyeHul 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 JIBYX
napaieNIbHbIX MII0CKOCTEN
TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuleIbHbIX MPSAMBIX,
3aKIIFOUEHHBIX MEXKIY
napajieIbHbIMU INIOCKOCTSAMH;
0 MEePECEYEHUN MPSIMOH C IBYyMs
MapaJyIeIbHBIMU TUIOCKOCTSMH

IToBTOpEHUE: TEOpEMA
[Tudaropa Ha mIockocTu

39

IToBTOpEHME: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajenenunesa
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41

42

43

Brruncnenve JiMH OTPE3KOB B
KyOe U mpsIMOYTOJIbBHOM
napasuleJenunesie

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

[leprieHAMKYIASIPHOCTD NPAMOUN 1
wiockocTH. [Ipu3nak
NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

44

45

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJSIIEH Yepe3 TOUKY
MPOCTPaHCTBA U
NEepPHEHANKYIJISPHOHN K
IUIOCKOCTH

IInockoctu u
NEePHEHANKYJISPHBIE UM IIPSIMBbIE
B MHOTOI'paHHUKaX

46

ITnockoctu n
HNEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKAX

47

48

49

50

[IepnieHauKyIsAp ¥ HAKIIOHHAS.
IToctpoenne nepneHauKysapa
W3 TOYKH Ha IPSIMYIO

[lepnieHUKYNISAp U HAKIOHHASL.
ITocTpoenne neprneHuKysapa
U3 TOYKH Ha IPSIMYIO

Teopema o Tpéx
neprneHauKysapax (mpsmas u
oOpatHasi)

Teopema o Tpéx
NepreHuKysapax (mpsmas u
oOpatHasi)

51

52

VYron mexny
CKPEIIMBAIOIIUMUCS PSIMBIMU
[Touck neprneHauKyIIpHBIX
IPSIMBIX C TIOMOLIBIO




© MAQY I'umuasus Ne 86. PaGouass mporpamma yyeGHOro npeamMera
«I'eomerpusi_yrayoaennsiii yposens_ 10-11 knacces»

NEePIEeHIUKYISIPHBIX TIOCKOCTEN

53

OproroHanbHOe
IPOEKTUPOBAHUE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IUPAMU/JIBI C TOMOULIBIO
OPTOrOHAJILHON IIPOEKIIUU

55

56

57

58

[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IIPABUIIBHOU
IUPAMU/JIBI C TOMOULIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTu cummerpuil B
MHOI'OrpaHHHUKax

[Tpu3Hak neprneHIuKyIspHOCTH
IPSIMOM U TIIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuii OT TOUYKHU J10
IIOCKOCTH

59

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHMI OT TOYKH 10
IJIOCKOCTH

60

CrniocoObl 0nyCTUTh
MEePIEHANKYIISPBI: CHMMETPUS,
CIBHUT TOYKH MO MapaJIeIbHON
IPSAMOi

61

62

63

CuBur no HenapamuienbHON
IPSIMOM, U3MEHEHHE PACCTOSTHUI

KonrtponsHas pabora
"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

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

65

[ToBTOpEHME: YrOa MEXKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

['eomeTpuyeckue METOAbI

BBIYUCIICHUA yIjla MCKIY
MMpsAMBIMHA B MHOI'OI'pPaAHHUKAX

66

JIByrpanssiii yroa. CBoicTBO
JMHENUHBIX YTJIOB JBYIPAHHOIO

yria

67

IlepnienquKyIspHBIE IIIIOCKOCTH.
CaoiicTBa B3aMHO
MEPIECHINKYIJISIPHBIX IUIOCKOCTEN

68

[Tpu3Hak neprneHaAuKyJIIpHOCTH
IJIOCKOCTEN; TEOpEMA O MPSMOM
IIEPECEUYEHMS ABYX IIIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpsiMoyTobHBIN
napajuiesenumnesn; Kyo;
U3MEPEHMS], CBOMCTBA
IPSIMOYTOJIBHOT'O
napajuiesenumnena

70

71

72

73

Teopema o AuaroHayIu
MPSMOYTOJIBHOTO
napasulesienuIie/ia v CJIeICTBUE
U3 Hee

Crepeomerpuueckue u
NPUKJIAJHBIE 3371au¥l, CBS3aHHBIE
CO B3aWMHBIM PACIIOJIOKEHHEM
MMPAMBIX U IMJIIOCKOCTHU

HOBTOpCHI/ICZ CKpCIINBArOIHECs
MpsAMBbIC, ITapAJIJICIIBHBIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

[Tapa mapaymnenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIIUXCS MPAMBIX,
paccTosTHUE MEXKITY
CKPEIIMBAIOIIMMUCS PSIMBIMU B
MPOCTBIX CUTYAIUSAX
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74

75

76

77

PaccrossHue oT TOYKH 110
MIJIOCKOCTH, PAaCCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Brruucnenue paccTosiHui
MEXy CKPELUBAIOIIUMUCS
MPSIMBIMU C TIOMOIIBIO
NEePIEeHIUKYISIPHON MII0CKOCTH
TpéxrpanHblil yroi,
HEPAaBEHCTBA VIS TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB
JUTsl TPEXTPAHHOTO yIiia

DnemMeHTHI chepuuecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

78

KonTpomnpHas padota "Yrisl u
paccrosiHus"

79

80

CucreMarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBwibHas nupamua

81

[Ipusma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN
napajuienenunesn, Kyo

Brinykiible MHOTOTpaHHUKH.
Teopema Dinepa

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
Y TIOJTyIIPaBUIIbHBIE
MHOTOTPaHHUKHU

85

KonTponbnas pabora
"MHororpaHHukm"

86

87

ITonsiTHE BEKTOpA HA MJIOCKOCTH
Y B IIPOCTPAHCTBE

CymMma BEKTOpOB

88

Pa3zHocTh BEKTOPOB
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89 [TpaBumno mapasienenurena

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JIEKAIIUX B 1
OJIHOM TIOCKOCTH

92 CxkansipHO€ NMPOU3BEICHHE 1

93 Brruucnenue yria Mexuay 1
BEKTOPAMH B IIPOCTPAHCTBE

94 [IpocTreiiue 3agaum ¢ 1
BEKTOpaMH

95 [Ipocreiimue 3agaum ¢ 1
BEKTOpaMH

96 [Ipocreitmume 3anauu ¢ 1
BEKTOpaMH

97 [Ipocreiinme 3axaun ¢ 1
BEKTOpaMH

98 O606IEIGHI/IG A CUCTEMAaTU3ALU 1
3HAHUH

99 O6OGI£IGHI/I€ U CHCTEMAaTHU3aIHUs 1
3HAHHH

100 HroroBast kKoHTpoIbHAs paboTa

101 Hroroas xonTpoapHas pabora 1

102 06061?6HH6 U CHCTEeMaTu3alus 1
3HAHHA

OBILIEE KOJIMYECTBO YACOB I1O0 102 6
I[MTPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbBbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEeKTOpa Ha
IJIOCKOCTH U B IpOCTpaHcTBe"

[ToBTOopenue Temul "CkansipHoe
IIPOU3BEIECHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Bpruncienue yria Mexuy
BEKTOpaMHU B IPOCTPaHCTBE"

[ToBTOpeHue TeMsl "YpaBHeHME
MPSAMOM, MPOXOASAIIEH Yepe3 1Be
TOYKH"

YpaBHEHHUE IUIOCKOCTH,
HOpMaJib, YpaBHEHUE TUIOCKOCTH
B OTpe3Kax

YpaBHEHHE JIOCKOCTH,
HOpMaJib, YpaBHEHUE TUIOCKOCTH
B OTpe3Kax

BekropHoe npousseeHue

JInHeliHbIe HEPABEHCTBA,
JIMHEWHOE IPOrPaAMMHUPOBAHUE

10

JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE IPOrPAMMHUPOBAHUE
AHanuTHYECKNE METOBI
pacyé€ra yria MeX1y IpsMbIMU
B MHOI'OTpaHHUKAaxX

11

Apanutnyeckue METOIEI
pacuéra yria Mexay
MIOCKOCTSIMH B
MHOT'OI'paHHUKaX

12

dopmyiia pacCTOSIHUS OT TOUKH
710 TJIOCKOCTH B KOOpAMHATAaX

13

Haxoxnenue paccrostHuii oT
TOYKH JI0 TFIOCKOCTH B KyOe
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14

15

Haxoxnenue pacctostHui OT
TOYKH JI0 IUIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

KonTponbnas pabora
"AHanutuyeckas 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

INUIOCKOCTHU! IMapaJJICIIbHBIC
CCUCHUA

20

[TapamiensHble npsMbIe U
IJIOCKOCTH: Pac4Y€T OTHOLIECHHI

21

22

23

24

[TapatensHble IpsAMbIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIMBAIOIIUMUCS IPSIMBIMH

IlepnieHIuKyNIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIE Naphbl
MEePIEH JUKYIISAPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

IlepnieHIuKyNApHBIE MIPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIIEHIUKYIIpax
[lepnieHiuKynspHBIE MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpaKeHUs
no100us

26

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

27

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, (POPMYJIbI
IS TUTOIA/Ied, cCOOOpaXkeHus
noxoous

28

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

30

31

32

KonTponbhas padota
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesienumneaa

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

33

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

34

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C BEIUMCIIEHUEM
00BEMA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

37

OO6BbEM IpsIMON TPU3MBI

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB NMPSAMON TPU3MBI

IIpukiaguele 3anauu,
CBsI3aHHBIE C 00BEMOM MPsAMONA
IIPU3MBI

38

Brraucienne 006EMOB TeEI C
TIOMOIIBIO OMTPEECIIEHHOTO
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39

uHTerpana. O0bEM HAKJTIOHHOM
TIPU3MBI

Brruncienue 00EMOB Te C

MTOMOMUIBIO ONPEeAEeNIEHHOTO
unTerpana. O6bEM MupaMu/Ibl

40

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

41

42

43

®opmyna 00bEMa MUPaAMHUIBL.
OTtHomeHne 00beMOB TUPAMU]]
C 00IIKM yTJIOM
CrepeomeTrpuueckue 3a1auu,
CBsI3aHHbIE ¢ 00BEMaMU
HAaKJIOHHOH IPU3MBbI
CrepeomeTrpuueckue 3aaau,
CBsI3aHHbIE ¢ 00BEMaMU
MUPaMUIbI

44

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKJIOHHOHN TIPU3MBbI

45

[IpukiiagHeie 3aga4u 110 TEME
"O0BEMBI TeN", CBI3aHHBIC C
00BEMOM TTUPAMH/TBI

46

47

[TpumeneHune o0BEMOB.
Berurcienue paccTosHus 10
IUIOCKOCTH

KonrtponsHas padora "O0béM
MHOIOrpaHHHUKa"

48

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

49

unmuuap. [psamoi kpyroBoun
uwmaap. [momans
ITOBEPXHOCTH LIMJIMHIPA

50

51

Konnueckasi moBepXHOCTb,
oOpa3zyromye KOHHIeCKOU
noBepxHocTh. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO,
napaiesIbHOM TIOCKOCTH
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OCHOBaHU

52

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomans 60x0BOIM
IMOBEPXHOCTHU U IOJHON
MMOBEPXHOCTU KOHYCA

54

55

56

57

ITmomane OOKOBOI
IMOBEPXHOCTHU U MOJHON
MOBEPXHOCTH KOHYCa

CrepeoMeTprieCKHE 3a/1a4i Ha
JIOKa3aTeIbCTBO 1 BEIYHCIICHHE,
MOCTPOEHUEM CEYECHUI
HUAJTUHIpPA, KOHYCa
CrepeoMeTpryeCcKHe 3a1a4n Ha
JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEUCHU I
LUJIMHIpPA, KOHYCa
[Ipuxnagneie 3a1auu,
CBSI3aHHBIE C [IUJIUHIPOM

58

59

[IpuknagHele 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

Cdepa u map

60

[Mepecedenue cheps U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl mIocKoCThI0. Bua u
n300pakeHue napa

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCTRI0. 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,
MMOCTPOECHUEM UX CEUCHHI
IIJIOCKOCTBIO
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65

66

67

CrepeomeTpHuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBsi3aHHBIE cO chepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[Ipuknanueie 3anaum,
CBSI3aHHBIE CO cepoil U mapom

[ToBTOpEHHE: OKPY)KHOCTH Ha
IJIOCKOCTH, BEIYMCIIEHUS B
OKPY>XHOCTH, CTaHJapTHBIC
noxoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCII
Bpalll€HUs U MHOI'OI'PaHHUKOB

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. O6béM KoHyca

IImomaay OOKOBOM U IOJIHOH
MOBEPXHOCTH KOHYCa

75

76

77

CrepeomeTpuueckue 3a1auH,
CBA3aHHBIC C BbIYUCICHUEM
00BEMOB IMIIMH/IPA, KOHYCa

[IpuknanHble 3a1a4u MO TEMe
"OOBEMBI U ILUIOLIAINA
noBepxHocTel Ten"

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

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

79

ITomoOusbIe Tena B
npocrtpaHcTse. M3menenne
0o0BEMa mpu mo00uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCICHUEM
00BEMOB TeJ U IIIoLaAeH
MOBEPXHOCTEH

80

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

81

82

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BmkeHus u
paBeHcTBO (huryp. O0mme
CBOIWCTBA JBHKCHUI

Bunnl nsuxeHnii:
NapajuleIbHbIN IIEPEHOC,
LEHTpaJIbHAs CUMMETpPHUS,
3epKajbHasi CUMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

83

84

[Ipeobpa3zoBanus mogoous.
[Ipsimas u chepa Ditnepa
['eomeTpuueckue 3a1a4u Ha
NPUMEHEHHE JABHKCHUS

85

86

Kontponbnas padota "BekTopsl
B IIpocTpaHcTBe"”

O6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[TapamienbHOCTE NPSMBIX U
IJTOCKOCTEM B MPOCTpaHCTBE"

87

O6o06mmatomree nopropenue 11
MOHSITUN U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
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88

89

90

91

92

93

cucTeMaTu3alis 3HaHHUH:
"BekTopsl B mpocTpaHcTae"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"BekTopsl B mpocTpaHcTae"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 kmaccos,
CUCTEeMaTH3alusl 3HAaHHIA:
"O6beM MHOTOTrpaHHUKA"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3allusI 3HAHHIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee nmosropenue 11
MOHATUI U METO/IOB Kypca
reomerpun 10—11 kmaccos,
CHCTEMaTH3aINs 3HAHUIA:
"[1nomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

O6o06maromiee nosropenue 11
MOHATHUI U METOI0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3als 3HaHuH:
"[Mnomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

96

97

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 060061IeHNE U
CHCTEMaTH3aINsI 3HaHUH

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
WHXXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Uctopus pa3Butus
CTEepEOMETPHUU KaK HAyKH U e

98 POJIb B pa3BUTHUH COBPEMEHHBIX 1
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3Butus
CTEepEOMETPHUU KaK HAyKH U €&

99 POJIb B pa3BUTHUH COBPEMEHHBIX 1
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3Butus
CTepEOMETPHUU KaK HAyKH U e

100 POJIb B pa3BUTHUH COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3Butus
CTepEOMETPHUU KaK HAyKu U e

101 POJIb B pa3BUTHUH COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BuTus
CTEPEOMETPUH KaK HAyKH U e€

102 POJIb B Pa3BUTUH COBPEMEHHBIX 1
WH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O

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

10 KUIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [IpyMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBHUS M3 HHUX IPH PELICHUU
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTb MOHATHSAMM: MapajUIEIbHOCTh U MEPHEHAUKYISIPHOCTh
' OPSMBIX U IJIOCKOCTEH
74 KnaccuduiupoBaTe B3aUMHOE PACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B

IPOCTPaHCTBE
OnepupoBaTh MOHATUSMH: JBYIPaHHBIA Yroj, T'paHM ABYIPAaHHOIO YIJa,

7.5 peOpo BYrpaHHOro yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJa, rpajgycHas
Mepa JIBYTPaHHOI'O yria

76 OHCpI/IpOBaTI) MOHATHUAMU: MHOTI'OI'PAHHUK, BBIHYKHLIﬁ u HGBI)IHYKJH)II;'I

MHOTI'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHUKaA, HpaBI/IJII)HBIf/'I MHOTI'OrpaHHUK

77 PacriosHaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHKOB (TMHMpamMuaa, IMPH3MA,
' IPSIMOYTOJIBHBIN Mapajienenunen, Kyo)

KJ'IaCCI/I(I)I/II_II/II)OBaTB MHOT'OI'paHHUKH, BBI6I/Ipa}I OCHOBaAHUsA JJIA

7.8 KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJIBIG W HEBBIITYKJIBIC MHOTOTPAaHHUKU, ITPABUJIBHBIC
MHOT'OTPaHHUKH, ITPAMBIC 1 HAKIIOHHBIC ITPU3MBI, napannenennnez[bl)

7.9 OHGpHpOBaTI) MOHATHUAMU: CEKYIas IMIOCKOCTh, CCHCHNEC MHOTOT'PaHHHUKOB

210 OOBACHATH TPUHILMIIEI OCTPOCHHS CEYEHMI MHOTOTPAHHUKOB, MCIIOJb3Ys
' METOJT CJICIIOB

Ctpouth cedyeHHs] MHOTOTPAHHMKOB METOJOM CJIE/IOB, BBHIMOTHATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y

Pemrats 3ala4Yi Ha HAXOXKACHUC TICOMCTPHYCCKUX BCIUYHH II0 06pa3uaM
HIIN aJIroputMaM, HOPHUMCEHAA H3BCCTHBIC AHAJTUTHUYCCKUC METOJbI IIpU

7.12 pemiCHUN CTaHAAPTHBIX MAaTEMATUYCCKUX 3agaq Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH O HpﬂMOfI, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHIUBAOIUMUCS ITPAMBIMUA

PemraTs 3ala4Yi Ha HAXOXIACHUC TCOMCTPHYCCKUX BCIUYHH II0 06pa3uaM
7.13 WX aJIroputMaM, HOPHUMCEHAA H3BCCTHBIC AHAIUTHUYCCKUEC METOJIbI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYUCICHUC YIJIOB
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MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MNPSAMOM M IJIOCKOCTHIO,
MEXy TNIOCKOCTSIMHU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMuga) ¢ mpuMeHeHHeM (OpMyJl, BBIUHUCIATH COOTHOIIECHUS MEXIY
IUIOINAASIMU TOBEpXHOCTEH, 00bEMaMU OJOOHBIX MHOI'OI'PaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTb U MHTEPIPETUPOBATh HH(MOPMALMIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensaTh reomerpudeckue GakThl IJI PELICHUS CTEPEOMETPUYECKUX
7.17 3ajjad, NOPEANOoaralollluX HECKOJbKO IIaroB pELIeHUs, €CJIM YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATH HpoCTEMIIHE IPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3a7a4
719 [IpuBOANTE TIPUMEPHI MATEMaTHUECKUX 3aKOHOMEPHOCTEH B TPUPOAC H
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MOSydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTYallUd U NMPUMEHATh U3YYE€HHbIE IIOHATHUS B IIpOLiecce MOUCKA PEILeHUS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallul Ha S3bIKE T€OMETPUH, MCCIEA0BaTh IOCTPOECHHBIE MOJAEIU C
UCTIOJIB30BAHUEM T€OMETPUYECKHUX TIOHATHIA U TEOpEM, ammapara aireOpsl,
pemiaTb ~ MPaKTHYECKWE  3aJadd,  CBS3aHHBIE C  HAXOXKICHHEM
reOMEeTPHUECKUX BEIHYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIMHAPUYECKas TMOBEPXHOCTb, 0Opazyrolue
6.1 WIMHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKass IOBEPXHOCTH,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
6.2 PacrniozHaBath Tena BpameHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEJl BPALICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHIATUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOSI, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOU CEKTOP
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Beruucisate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEJI  BpAICHHUS,

66 T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT
OrnepupoBaTh TNOHSTHAMH: MHOTOTPDAHHHMK, BIIMCAaHHBIH B cdepy U
6.7 OTNMCAHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIM TEJO
BpaleHus
6.8 BBIucasTE COOTHOMICHHSI MKy TIOMIAASIMHA TIOBEPXHOCTEH M 00bEMaMu
' OA00OHBIX TEJ
6.9 N3o0pakarh u3ydaembie (UTYpbl OT PYKH U C HMPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrImoTHATE  (BBIHOCHBIC) IUIOCKME YEPTEKH M3 PHUCYHKOB TPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJI CBEpXYy, COOKY, CHH3Y, CTPOUTb CCUCHHS Tel
BpaleHus
W3Biiekath, WHTEPIPETHPOBATH M IMPEOOPa30BBIBATE HWH(MOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECCKHX (UTYpax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKaxX
[TpuMeHsSITh TeoOMeTpUYecKHe (aKThI ISl PEIICHHS] CTEPEOMETPHUCCKHUX
6.12 3a/a4, TPEIOIAralouiX HECKOJIBKO IIIaroB pPEIICHUs, €CIU YCIIOBUS
MIPUMCHEHHUS 3aJIaHbI B IBHOU (hopMe
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BEINOMHATE NEHCTBUS CIIOKCHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBACHATb, KAaKUMU CBOWCTBaMU OHU
o01aaroT
6.15 [TpuMeHSITh PaBUIIO TIApaJUICIICIHIIC A TIPU CIIOKCHHH BEKTOPOB
OnepupoBaTh MOHATHSIMH: JEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE,
6.16 BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ

MCKAY BCKTOpPAaMH, CKAJIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMITJIAaHAPHBIC BEKTOPLI

HaXOI[I/ITL CYMMY BCKTOPOB M IPOHU3BCACHUC BCKTOpPAa HaA YHCIO, YIoJ
6.17 MCKAY BCKTOpaMU, CKAJIAPHOC MNPOU3ZBCACHHUC, PACKIIAAbIBATH BCEKTOP IIO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18 3amaBarh IIOCKOCTh YPAaBHEHUEM B IEKAPTOBON CHCTEME KOOPAWHAT
6.19 Pemare mpocreiimme reoMeTpudeckue 3agadd Ha MPUMEHEHHE BEKTOPHO-
' KOOPAWHATHOTO METO/Ia
Pemiate 3amaun Ha [I0KA3aTeNbCTBO MATEMATHYCCKUX OTHOIICHUH U
6.20 HAXOXKJICHHE T'€OMETPUYCCKHX BEIMYMH MO 00pasiaMm WM alrOpHTMaM,
' OpUMEHSISI ~ M3BECTHBIE ~ METOABI  NPH  PELHICHHH  CTaHIapTHBIX
MaTeMaTHIECKHX 3a/1a4
6.21 [IlpuMeHsATh TNpOCTEUIIME TNPOrpaMMHBIE CPEICTBA W DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22 [TpuBOIUTE HpUMEpbl MaTEeMAaTHUYECKHUX 3aKOHOMEPHOCTEM B MpUpPOAE U
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KN3HU, PACIIO3HABATH ITPOSABJICHUEC 3aKOHOB 'COMETPHUU B UCKYCCTBEC

6.23

[IpuMeHATh MOJyYeHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH pPEalIbHbIC
CUTYallUu ¥ MPUMEHATh U3yYCHHbIC TIOHATHS B MPOLECCE MMOMCKA PELICHHUS
MaTeMaTH4eckKu cHopMyIUpOBaHHOM MPOOIEMbl, MOAECIUPOBATh pEabHbBIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAOBAaTh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7ayd,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

7

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

B3anmHOe pacrnonokeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMNECs, TapaJlIeIIbHbIE
U CcKpemuBampomuecs mnpsmble. [lapamienpHocTh MNpsAMBIX W IJIOCKOCTEH B
IIPOCTPAHCTBE: MapajljIesIbHbIE NpPsSMble B IPOCTPAHCTBE, MAPAICIBHOCTh TPEX
OpSIMBIX, MapajuIeIbHOCTh MPSAMOM M  IUIOCKOCTH. YTJIBIC COHANpaBlIE€HHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMH B IpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimme
IPOCTPaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenunen,
IIOCTPOCHUE CEYECHUN

7.3

7.4

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTHU: TMCPHCHAUKYIIAPHBIC IIPsAMBIC B
MMPOCTPAHCTBE, NPAMBIC MMAPAJIJICIBbHBIC W HNCPIHCHAUKYIIAPHBIC K IINIOCKOCTH, IMMPHU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPSIMOM U MIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOMN 0 TUIOCKOCTH, TMPOEKIUs PUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIApHOCTh INIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocren. Teopema o TpEX meprneHIuKyIIIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJEMEHTBI MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYToJIbHBIN Mapajienenunesa u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMUJIBI, MpPaBHJIbHAsA U YCEUEHHAs] MHUpPaMHA.
OnemMeHTbl Npu3Mbl M nupamuibl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpadap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDaHHUKAax: OKTaj’ap, MAOACKa’aAp MU ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

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

7.7

Bbluncnenue »1€MEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans
OOKOBOI IOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOM IUPAMMUIABI, T€OpEMa O IUIOIIAAA YCEUYEHHOM MUPAMMIBL.
[onsarue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbBIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOIMAASIMHU ITOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

6

I'eometpus

6.1

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoolliue WIMHIPUYECKON MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHOBaHHA M OOKOBas NOBEPXHOCTD,
00pa3yromias u OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yronIie KOHMYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: ocCHOBaHWME M BepiIMHA, O0Opa3yromias U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTDH

6.3

6.4

Codepa u map: neHTp, paauyc, AMaMeTp, IUIoMaas MOBEpXHOCTH chepbl. B3aumuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomaib
cepsl

N300paxkeHue Te BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka LHUIHHIpA U KOHYyca

6.5

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

6.6

6.7

[Tonstne 06 o6béMe. OcHOBHBIE cBOKCTBa 00BEMOB Ten. Teopema 00 00bEMe
PSIMOYTOJIBHOTO MapajuieNienuIe/ia u cieAcTBs u3 He€. O0BEM HMIMHAPa, KOHYCA.
O6béM 1mapa ¥ mIomaab cepol

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

6.8

Ceuenust muiIMHApa (MapajuleIbHO U MEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIIMHY), CEUSHHs 11apa

6.9

Bextop Ha miockoctd M B mpoctpaHcTBe. CllOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4yucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aaad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaaspHoOe
MIPOM3BE/ICHNE BEKTOPOB. BbluncieHne YriioB MexXay MNpSIMbIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELIEHUN T€OMETPUUYECKUX 3a7a4
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

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

Bnagenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMAMM pELICHUs 3a/ad;
yMeHue (GOpMyIHpOBAaTH W OINEPHUPOBATH TOHSATHIMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEpP)KICHHE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYXKICHUS NPU PELICHNUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; yMEHHE  OINEepUpPOBATh
HOHATUSMHM: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OINKCAHMsl PeATbHBIX MPOLECCOB U SBJICHUN M NMPU PELICHUU 337ay, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3IMnYHBIMU COCOOAMM; MCIIONB30BaTh Tpadbl MpH

peHICHUN 3a1a1

VYMeHue onepupoBaTh NOHSTHSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C IeJIbIM [TOKa3aTesIeM, KOPEeHb HaTypajJbHOM CTENEeHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACUCTBUTEIBHBIM IOKA3aTENEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOIO YHCIA,
OCTAaTOK M0 MOAYNIO, PAalMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
2 MHOKECTBAa HATypaJbHbIX, LEJbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHBIINHA 00t
JIenuTenb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus

BBIpa)KeHI/Iﬁ CO CTCICHAMH U J'IOl"apI/I(I)MaMI/I, HpCO6paBOBaHI/ISI I[pO6H0-
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pallMOHAJIbHBIX  BBIPDAKEHUMN;  yMEHUE  ONEpPUpPOBaTh  IOHATUSAMHU:
II0CJIEI0BATENbHOCTh, apu(MeTHUecKass Hporpeccusi, IeOMeTpHUYecKas
nporpeccusi, OECKOHEYHO YyOBIBalOIlas TIEOMETpPHUYECKas IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IOMOLIbIO
PEKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEpUPOBATHh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanueckas); yMeTb
POU3BOIUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe onepupoBaTh IOHATUAMH: palUOHAIbHBIC, HWPpaALUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHBIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO Ppa3JIMYHBIX HPUEMOB; pPEILATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C I[apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKHUX

3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIMH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJibllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
MHTETpajl; YMEHHME HaxXOAMTh AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATH  NPOU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,

HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIHM; CTPOUTh

Fpa(I)I/II(I/I MHOT'OYJICHOB C HCIIOJIB30BAHUCM allllaparta MaTeMaTUYCCKOTO
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aHaNM3a; MPUMEHSTh TPOU3BOIAHYIO JJIs HAXOXKICHHUS HAWIY4YIIETro
pelieHusT B TPUKIAAHBIX, B TOM YHCJIEC COLUUAIBHO-YKOHOMHUYECKUX U
bu3MYECKUX 3aJa4ax; HAXOAUTh TUIOMAIU U O0BEMBI PUTYp C MTOMOIIBLIO
UHTErpaia; MPHUBOAHUTH TPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHas (yHKINS,
KOMITO3ULMsT (DYHKUMH, JTUHEWHas QYHKIHUA, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GbyHKIMI,  BBIIOJHATH  [peoOpa3oBaHust  rpagukoB  (YHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh 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

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIEN0BATh IIOJY4YEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apupMEeTHUeCKOoe, MeanuaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uH(pOpMAlLlMI0O C TOMOUIbI0 TaOMUIl W JAMarpaMM; HCCIelI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUuecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; T‘pa(l)I/ILIeCKI/I HCCiaca10BaTb COBMECTHBIC
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HaOJIOCHNUS C MOMOIIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHue OnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT W CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOopMyNbl CIOXEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEPOSTHOCTH, Gopmyny beprHymnun, komOuHaTopHbIe (GaKTHl U (OPMYIIBI,
OLICHUBATb BEPOSTHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOE OXKHUJAaHUE, AUCIEpCUs U CTaHAAPTHOE OTKIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPACHpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeesieHuil; yMeHue
HCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN ISl pelIeHus 3a/1ad;
3HAaKOMCTBO C HOHSATHUSIMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJUTH IPHMEPHI TPOSBICHHUS 3aKOHA
OONIBLIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OIIEPHPOBATH TOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIIO COYCTAHUH,
YUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA;  yMeHHME  IPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS UL PEIICHUS 3a]ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHSATHUAMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJa, INIOCKUHN YIroJl, ABYTPAHHBIN
YIoJI, TPEXTPaHHBIN YIoJ, CKPEUIMBAIOIIKECS MPSAMbIC, MapaJUIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IpsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMbIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a/1ay u3y4deHHbIe (aKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OIICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTH MaTeMaTUYECKUE
MOJIEM C TIOMOIIBI0 TEOMETPUYECKHX TOHSITUM W BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4Un

10

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypbl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOI'paHHUKA,
Ky0O, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb

BpalieHus, MWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMI0maIb
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11

12

13

MOBEPXHOCTH NHUPAMUAbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUIelIeNuIena, MUPaMHUAbI, NPU3MbI, LWIAHIPA,
KOHYCa, Il1apa, pa3BEpTKa IIOBEPXHOCTH, CEYECHMS KOHyCa M LUIUHAPA,
IapajuleJIbHble OCH WJIA OCHOBAHMIO, CEUYEHHE Iapa, ILIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEYCHUE
MHOI'OIpaHHHMKa, U300paXkaTb MHOIOI'PAaHHHMKH, (UIYpbl U TOBEPXHOCTH
BpaLICHUS, UX CEUEHHUs, B TOM YMCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHUE IMPUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIbHO
(bopMynHupoBaTh ONpeAeaeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWMCTBaX M IpH3HAKaX I'EOMETPUYECKUX (QUryp, OOOCHOBBIBATH WM
omnpoBepraTh HX; YMEHHE NPOBOAUTH KiacCUPUKauuioo (Guryp Imo
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OMOJIHUTEIbHbIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B INPOCTPAHCTBE,
napauIebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, Mon00HBIe (UTYPBI; yMeHHue
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOIICHUS TIPU
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIeOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM;, YMEHHE BBIUHCIATH TI'€OMETPUYECKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[L, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOMIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
IPSMOYTOJBHOTO TMapajieNienunesia, MNUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHATHSAMHU: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHCIO, paslio’)KeHHE BEKTOpa Mo Oaswucy,
CKaJISIPHOE TPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, VYIOJd MEXKIY
BEKTOpPaMHU; YMEHHME MCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOM
JUTSL pEIIeHUs TEOMETPUUYECKHX 3a/1a4 U 3a]1a4 IPYTUX y4eOHBIX MPEAMETOB
YMeHne BRIOMpATh MOAXOMSIIANA METOJT TS PEIIeHUs 3a]1a4H; TOHUMaHUe
3HAYUMOCTH MATEeMAaTUKH B W3yYEHUH MPUPOTHBIX M OOIIECTBEHHBIX

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

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMAaTUUECKON HAyKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BIYUCIECHUSA

11 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JIpOOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HAaTypaJlbHOW cTerneHu. J[ecTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokasarenaeMm. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple  4ucia. Apu@METHYECKHE OIepaluud ¢ JIeUCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKeHUH

1.9 KommekcHble uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [TokazarenbHble U JIorapupMUUIECKUe YpaBHEHUS

2.5 Llenbie U IPOOHO-pAIMOHATBLHbBIE HEPABEHCTBA

2.6 HppanuoHanpHbele HEPAaBEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPHUIIbI
3 OyHKIMY 1 TpaPUKU
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Oynknus, cnocoOwsl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHO oOpaTHBIE

3 dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte ompezneneHuss W MHOXECTBO 3HaueHuil ¢Qynkuuu. Hymu dyHkum.
3. [IpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGombinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
33 CrenenHass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.5 [ToxazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcuMnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpuueckas nporpeccuu. opmya clI0XKHBIX TPOIICHTOB
4 Hauana MmaTemaTn4eckoro ananmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxmenue HanOOJBIIEr0 W 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 1M cTaTHCTHKA
6.1 OmnucarenpHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpstMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTsl 1 BEKTOPBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremartuka: aﬂre6pa " HaYajJla MAaTCMATHYCCKOTI'O aHaJIn3d, TCOMCTPHA.

I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3os B.®., Kagomies C.b. u

npyrue, AkunonepHoe oodmectso M3narensctBo «IIpocBenmenue

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

N3yuenue reomerpuu B 10 — 11 kmaccax: Mertoj. pekomenanuu K yue6.: K.
s yaurenst/C. M. CaaksiH, B. @. ByTy30B. AKIIMOHEpHOE 0OIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
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