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MHOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBISETCS OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o611ero 00pa3zoBaHus, Tak Kak 00ecTieYnBaeT BO3MOKHOCTh U3yUCHUSI TUCITUTIIINH
CCTCCTBCHHO-HAYYHON HANpPaBJICHHOCTH W IPEJAMETOB T'yMaHWTApHOTO ITMKIIA.
[lockoapbKy  JIOTHYECKOE  MBIIDICHHE, (QopMHpyeMoe TIpU  H3YYCHHUU
0OyJaronMMHCS MMOHATUHHBIX OCHOB T€OMETPHUH, IIPHU JI0KA3aTeILCTBE TEOPEM U
MIOCTPOCHHH IIETIOYKH JIOTHYECKUX YTBEPKJICHUN MPH PEIICHUH TeOMETPUISCKIX
3a/1a4y, YMEHHE BBIJBUTATb U OMNPOBEPTaTh THUMOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCS TPH PEIICHUH 337a4 €CTECCTBEHHO-HAYIHOTO ITUKJIA, B YaCTHOCTH
(bu3UIeCcKuX 3a1ad.

Lemb ocBOEHMS IpoTpaMMBbl yaeOHOTO Kypca «['eomeTpus» Ha yriyOJI€HHOM
YpOBHE — pa3BHTHE WHIWBHIYAIbHBIX CIIOCOOHOCTEH OOyJarommMXcs IpH
M3yYEeHUH TEOMETPHH, KaK COCTABIITIONICH MTpeaAMeTHON obmactn «Maremarrka u
nHpopmarukay dYepe3  oOecleuyeHne BO3MOXKHOCTH  TNMPHOOPETCHUS W
UCIIOJIb30BaHUS OoJiee TJIyOOKMX TEOMETPHYECKMX 3HAHWM W JICHCTBUH,
crieni(pUIHBIX TEOMETPHUH, M HEOOXOTUMBIX JJIs YCIIEITHOTO PO (hecCHOHATLHOTO
00pa3oBaHus, CBS3aHHOTO C UCIIOJIH30BAaHUEM MATEMATHUKH.

[lpuopureTHpIMH 3a/ladaMu Kypca T€OMETPUU Ha YTriIyOJIEHHOM YpOBHE,
PaCIIMPSIIONMMH M YCUIMBAIOIIMMHU KypC 0230BOTO YPOBHSI, SIBIISIOTCS:

pacuMpeHre MPeACTaBICHUS 0 TEOMETPUH KaK YaCTH MHUPOBOM KyJIbTYPHI U
dbopmMupoBaHUE 0CO3HAHUS B3aUMOCBSI3H T€OMETPUHU C OKPY>KAIOIIUM MUPOM;

dbopMupOBaHUE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHUIIINX MaTeMaTHUYECKUX MOJEISX, MO3BOJISIOMUX OIMUCHIBATH U W3Yy4aTh
pasHbIe SIBICHUS OKPYKAIOIIET0 MUPA, 3HAHKUE MOHATUWHOTO arapara 1o pa3aeny
«CtepeomeTpus» yueOHOTO Kypca reOMETPHH;

dbopMupoBaHWE  yYMEHHS  BJIaJeTh  OCHOBHBIMH  MOHATUAMH O
MPOCTPAHCTBEHHBIX (PUTypax M WX OCHOBHBIMH CBOWMCTBAaMH, 3HAHHE TEOPEM,
dbopMyn B yMeHHE WX TPUMEHSITh, YMEHHS JOKa3bIBaTh TEOPEMBI M HAXOIHUTh
HECTaH/IapTHBIEC CIIOCOOBI pEIIeHUS 3a/1a4;

dbopMupOBaHUE YMEHUS PACTIO3HABATh HA YEPTEkKaX, MOJACIAX U B pealbHOM
MUpE MHOTOTPAaHHWKH W Teja BpaIleHHs, KOHCTPYHPOBAaTh T'E€OMETPUUYECKHE
MOJIEIH;

dbopmMupoBaHUE TTOHMMAHUS BO3MOYKHOCTH aKCHOMATHUECKOTO MOCTPOCHHSI
MaTeMaTHIECKUX Teopwid, (GOpMUPOBAHUEC TMOHUMAHHS POJM AKCUOMATHKH TPHU
IIPOBEICHUN PACCYKICHUN;

dbopMuUpOBaHUE YMEHHUS BJaJ€Th METOJAMH JIOKA3aTeIbCTB U aJTOPUTMOB
pelieHusl, yMEHUS WX TMPHUMEHATh, MPOBOJIUThH JIOKa3aTeNbHBIE PACCYKICHUS B
XO0JI€ PeIICHUsT CTEPEOMETPHUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUIECKUM COJICpIKaHUEM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOJAMMOCTH JIOKa3aTeIbCTB IIPHU



000CHOBAaHMYU MaTEMATUYECKUX YTBEPKACHUM U POJIM aKCUOMATUKH B IPOBEICHUH
JENYKTUBHBIX PACCyXICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTYyAIbHBIX U TBOPYECKUX
criocoOHocCTel 00yyaronmxcs, N03HaBaTelbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, HHTEpECa K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (yHKIMOHATHLHOW I'PAMOTHOCTH, PEJICBAHTHOW T'€OMETPHH:
YMEHUSI PACIlO3HaBaTh IMPOSIBICHUS TEOMETPUYECKUX MOHITUHA, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUCHUU JIPYTUX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTE M 3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEAIbHBIX CHUTYallMd, UCCIEOBAHUS TMOCTPOCHHBIX MOJIETCH,
UHTEpIpPETAIMU [T0JTy4YEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEprKaTeIbHBIMU JIMHUSMH yueOHOTo Kypca «['eomerpus» B
10-11 «kmaccax sBusaroTcs: «lIpsiMble M TMJIOCKOCTH B  MPOCTPAHCTBEY,
«Muororpannukn», «Temna Bpamenus», «Bekropsl ©  KOOpAWHATHL B
NPOCTPAHCTBE, «J|BIYKEHHS B IPOCTPAHCTBEY.

CdopmymupoBanHoe Bo ®PI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
MOHSITUSAMI», PEIEBAHTHBIMU T'€OMETPHUM Ha YIIIyOJIEHHOM ypOBHE OOydeHHUs B
10-11 xnaccax, OTHOCUTCS KO BCEM COI€prKaTeNIbHbIM JIMHUSAM y4€OHOT0 Kypca, a
dbopMHUpOBaHME JIOTHUECKMX yMEHUH pacupefensiercs He TOJIbKO II0
COIeprKaTeNbHBIM JIMHUSIM, HO | 110 rogam o0y4yenus. Coaeprxanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEEC MIPEAMETHBIM pe3yibTaraM ocBoeHuss DenaepanbHON padboueit
OporpamMMbl, pacupeneNéHHBIM MO ToJlaM O0y4YeHHs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIIUAIBHBIM BOTIPOCAaM 00YyYaroIuec s
oOpalaich  HEOJHOKpPATHO. OTO TO3BOJISIET OpPraHU30BaTh OBJIAJICHUE
re€OMETPHYEeCKUMHU MOHSITUSMH U HABBIKAMU TI0CJIEI0BATENBLHO U TIOCTYMATENBHO, C
c00JII0/IeHIEM IPUHIIMTIA TIPEEMCTBEHHOCTH, 8 HOBBIC 3HAHUS BKJIIOYATh B O OIIYIO
CUCTEMY F€OMETPUUECKHX MPEICTABICHUN 00yUaroNMXCsl, pacIIupsisi U YriryOss
e€, 00pa3ys MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexo1 Kk M3y4eHUIO TeOMETPUH Ha YIITyOJIEHHOM YPOBHE IMO3BOJISIET:

co3natb ycioBus sl auddepeHuuanyu  00OydeHHs, TOCTPOEHUS
WHAUBUIYaIbHBIX 00pa30BaTeNbHBIX MPOTPAMM, OOECHEUYUTh YIIIyOJNEHHOE
U3YyYCHUE TEOMETPHHU KaK COCTABIIIONICH yueOHOTOo peamera « MareMaTukay;

MOJATOTOBUTh OOYYaIONMXCSl K TMPOJOJDKCHUIO W3YYEHHS MATEeMAaTUKU C
ya€roM BbIOOpa Oymymied mpodeccun, oOecrmeunBas MPEeMCTBEHHOCTh MEXKITY
o01MM 1 podecCuOHATLHBIM 00pa30BAHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gacaB Hememo), B 11 kmacce — 102
yaca (3 yaca B HEJIENIO).



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ MI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHA  CTEpeOMETpUM. Todka, TmpsAMas, IUIOCKOCTb,
npocTtpancTBo. [loHaTHe 00 akcMOMAaTHUYEeCKOM TMOCTPOEHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHH U CJICACTBUS U3 HUX.

B3aumHOE pacmnosioKeHHe MNpsSAMBIX B IPOCTPAHCTBE: IEPECEKaroIMecs,
napajuleJibHble W CKpeumBarommecs npsMble. [Ipu3Haku CKpemmBarOmmxcs
npsMbIX. [lapamensHOCTh NPAMBIX U ITIOCKOCTER B MPOCTPAHCTBE: NAPAJUIEIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPATUIEIBHOCTD TPEX NMPSAMBIX, TAPAIUIETLHOCTh IPSAMOU
U miockocTu. llapamnensHoe M UEHTpalbHOE NPOEKTHPOBAHHUE, M300paKEHHUE
¢uryp. OCHOBHbIE CBOMCTBa MHapaIeIbHOIO MNPOEKTHUpOBaHUA. M300pakeHue
¢Guryp B napajuieabHOM MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMHU B MPOCTpaHCTBE. llapauienbHOCTD IITOCKOCTEN: NTapajUiesbHbIC

IJIOCKOCTH, CBOMCTBA [apajuieIbHbIX IJIOCKOCTEH. [Ipocretimme
MPOCTPAHCTBEHHBIE (UTYPBl Ha IUIOCKOCTU: TETpadaAp, MapasuieNeuIie],
MIOCTPOCHUE CEUEHUN.

[lepneHAuKyIIPHOCTD NPAMOM U INIOCKOCTH: NIEPIIEHAUKYJISIPHBIE TP SIMBIE B
IIPOCTPAHCTBE, MNPSMbIE NapaUICIbHBIE W NEPHEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYJSIPHOCTH MPSIMOW M IUIOCKOCTH, TEOpeMa O MpSIMOU
NEPIEHAUKYIAPHO N IJIOCKOCTH. OproroHanbHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE
OT TMpsAMOM  JO  IUIOCKOCTH, MpOeKHuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHauKyIApHOCTh  IUIOCKOCTEW: TMPU3HAK IEPHEHAUKYIAPHOCTA  ABYX
IJI0CKOCTEN. Teopema o TpEX NEepPIEeHIUKYIIAPax.

Yrasl B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U INIOCKOCTBIO, JBYTPAHHBIN
YTOJI, IMHENHBIN YTOJI ABYTPAHHOIO yria. TpEXrpaHHbIi U MHOTOT'PAHHBIE YIJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOTOTpaHHOro yria. CBoOHCTBa IUIOCKHX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JJIsI
TPEXTPAHHOTO yTJIA.

MHOrorpaHHMKHU

Bunbsl MHOTOTpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma, psiMas U HakJIOHHAs MPU3MbI, 0OKOBas U MOJTHAsI TOBEPXHOCTh MPU3MBI.
[Tapamenenunen, NOpsSAMOYTOJbHBIM — TApPAUICICIMIEL ©W  €r0  CBOWCTBA.
Kparyaiime nytTM Ha TOBEpXHOCTM MHOTOTpaHHUKa. Teopema Jiliepa.
[lpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronpbHas mnHUpaMuia,
npaBwibHas M yceu€HHas nupamuiabl. CBolicTBa p&0ep M OOKOBBIX TpaHEi
IIPAaBUILHOU nupamuibl. [IpaBuiibHBIE MHOTOTpaHHUKHU: NPABWIbHAA NPU3MA U



IIpaBWJIbHAA TNHPAMMUAA, NPABUJIbHAS TPEYTOJIbHAS IMpPaMHUIAa W NPaBUIbHBIN
Terpadqp, KyO. IIperncraBieHue O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJEKadIp U UKOCAMAP.

Beruncnenue »1eMEHTOB MHOTOIPAHHUKOB: pEOpa, OUAroHaiu, Yribl.
[I1omanes OOKOBOM MOBEPXHOCTH M MMOJHOW NOBEPXHOCTU MPSIMOM IPU3MBI,
IUIOLIaJlb OCHOBAaHWM, TeopeMa O OOKOBOW NOBEPXHOCTU MPSMOU NPU3MBI.
[Iomanes OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH NPABUWIBHOW NHPAMMIIBI,
TEOpeMa O TUIOIIAAN YCEUEHHOU IMPAMU/IBI.

CummMmerpuss B INPOCTPAHCTBE. OJEMEHTBl CUMMETPUU  IPABWIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B NPaBWIbHOM MHOTOTPAaHHUKE: CUMMETPUS
napajvieJienunena, CUMMETPUsS NPAaBUJIbHBIX NPU3M, CUMMETPUS NpPaBUIbHOU
UPaMUBbI.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPBHl KOJUIMHEAPHBIE, COHANPABJICHHBIE W IPOTUBOIMOJIOKHO
HalpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JI€MCTBHSI C BEKTOPAMHU: CIIOKEHUE
Y BBIYWTAaHUE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHUE BEKTOpa Ha
quci0. CBOKCTBA CJI0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPa Ha YHCJIO.
[lonsiTe KOMILIaHapHBIE BEKTOPHI. lIpH3HAK KOMIUITAHApPHOCTH TPEX BEKTOPOB.
[IpaBwio mnapamwenenunena. TeopemMa o0 pas3IoKEHUM BEKTOpa IO TpPEM
HEKOMIUIAHApHBIM ~ BekTOopam. IIpsiMoyrospHas cucTEMa KOOPAMHAT B
npoctpancTtBe. Koopaunarel BekTopa. CBs3p MEXKAYy KOOPAMHATAMU BEKTOpa U
KOOpDAMHATAMH TOYEK. YToa Mexay Bekropamu. CKasipHOE IPOU3BEACHHE

BEKTOPOB.
11 KJIACC

Tesa BpameHus

[lonatus: UUIMHIpPUYECKAs TMOBEPXHOCTh, KOHHMYECKas MOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOpasyroume mnoBepxHocTei. Tema BparieHus:
WIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zaumHoe pacmnosokeHue
cheppl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue ten
BpallleHus Ha MI0cKocTH. Pa3BépTka munmmHapa u konyca. CuMmmerpust cQepbl U
mapa.

O6bém. OcHoBHblE cBolicTBa 00BEMOB Ten. Teopema 00 o00béEME
OpsIMOYTOJILHOTO Mapajuienienuneaa u cieAcTBuss u3 He€. OO0BEM mpsMod u
HAKJIOHHOW MPU3MBI, WIMHAPA, MUpaMUIbl 1 KoHyca. OOBEM 1Iapa u mapoBOro
CErMeHTa.

KomOunanuu Ten BpamieHUss 1 MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
UWIMHApP, OMNHUCaHHas oOKojJo IwmHapa. llepeceyenne cdepsl um mapa c
mwiockocTeio. Kacanue mapa u cdepsl miockocteto. [loHATHE MHOTOrpaHHUKA,



OTIMCAaHHOTO OKoJI0 cdepbl, cdepbl, BMUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUS.

[momans MOBEPXHOCTH LWIMHIPA, KOHYyCA, IUIOMAAh cepbl U €€ JacTei.
[lonobue B mpoctpaHcTBe. OTHOMmIEHHE OO0BEMOB, IUIOMIAACH IOBEPXHOCTEH
nono6ueIx ¢Guryp. IIpeobpasoBanue momobusi, romoteTrs. Pemenne 3amau Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOAOB.

[locTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAILICHUA: CEUEHUS HAIIMHIP a
(mapajuienbHO M MEPHNEHAUKYJISIPHO OCH), CEUYEHHMs] KOHyca (IapajuleibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIIUHY), CEUCHHUS 1Iapa, METO/IbI TOCTPO CHUS
CEUEHHI: METOJI CJIE0OB, METOJ BHYTPEHHEr0 MPOEKTUPOBAHMS, METO/I IIEPEHOCA
CEKYILEHN MIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepaunu Hajg BeKTOopamu. BekrtopHoe
YMHOKE€HHE BEKTOpPOB. (CBOWCTBAa BEKTOPHOrO YyMHOXeHHs. [IpsmoyronbHas
CHCTEMAa KOOpAUHAT B mpocTpancTBe. Koopaunarel BekTopa. Paznoxkenue Bekropa
no Oazucy. KoopAauHaTHO-BEKTOPHBIM METOJ MNPHU PEUICHUH TeOMETPUYECKUX
3a/1ad4.

JBMKEeHHS B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. OToOpakeHus. J[BUKEHUS W PaBEHCTBO (puryp.
OOmme cBoMCTBa JABWXKEHUW. Bujabl JBWXKEHHI: NapaUleIbHBIA TEPEHOC,
LEHTpaJIbHAs CHUMMETPUS, 3€pKaJbHAs CUMMETPUSI, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nmogoous. [Ipsimas u cdepa Ditnepa.



INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATbBI

1) rpa:k1aHcKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH I'PAKITAHCKOM MO3UIMH 00YJAIOIIETr 0CsI Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJICHAa  POCCHUICKOro  OOIlECTBa,  MPEACTABICHHE O
MaTEMATUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
Opouenyp TpaXIaHCKOTO oOuiecTBa (BbIOOpPHI, OMPOCHl M JIPYTO€), yYMEHHUE
B3aUMOJICMCTBOBATh C COLMAIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKUMSIMU ¥ Ha3HAYECHUEM;

2) mnaTpuMoTHYEeCKOEe BOCIIMTAHHE:

c(hopMUPOBAHHOCTH POCCUUCKOU IPAKTAHCKON UACHTUYHOCTH, YBAXKEHUS K
IPOIUIOMY M HAaCTOSILIEMY POCCHMCKONW MaTeMaTWKH, [IEHHOCTHOE OTHOILIEHUE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUKMCKON MaTeMaTH4eCKO 1IKO JIbI,
UCIIOJIb30BaHUE ATHX JOCTWKEHUH B JPYrUX HaykKaX, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME AYXOBHBIX IIEHHOCTEN pOCCUHUCKOro Hapo1a, CPOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHUS, STUYECKOTO MOBEIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMKEHMM HayKM W JIeATE€IbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOEHHUE YCTOMYHUBOTO OYIYILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIIOUas ACTETUKY MaTeMaTH4eCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, pacCyX1€HUI, BOCIPUUMYUBOCTh
K MaTeMaTU4eCKUM aclieKTaM pa3MuHbIX BUJIO0B UCKYCCTBA;

5) pusnveckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHUYEeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOTO 1 0€30MacHOro 00pasa )KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBBIO (3J0POBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXHUM 3aHSATUH U
OTJIbIXa, perysipHas (pu3nuecKasi akTUBHOCTS ), QU3HMUECKOE COBEPIIICHCTBOBAHUE
IPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHHON JESTENLHOCTHIO;

6) TpynoBoe BocniMTaAHUE:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYIOIIOOUs, HHTEpeC K
pa3muMuHbIM  chepaM  NPOPECCUOHATBHONW  ACSITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMU, YMEHHE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccun HW peaTM30BBIBaTH COOCTBEHHBIC >KM3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTHP K  MareMaTH4ecKoMy OOpa3oBaHUIO W



caMO0OOpa30BaHUIO Ha MPOTSHKEHUM BCEH J>KU3HM, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PELICHUH NPAKTUYECKUX 33/1a4 MAaTEMaTH4E€CKOM HAIPABJICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

Cc(hOPMHUPOBAHHOCTh SKOJOTMYECKON KyJIbTYphl, NOHHUMAHUE BIUSHUS
COLMATIbHO-D)KOHOMHWYECKUX ITPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMAIIBHO U
Cpenbl, 0CO3HAHUE IrI100aIbHOT 0 XapaKTepa SKOJOTHY €CKUX IPOOJIeM, OpUEHTAI U ST
Ha TpPUMEHEHHE MaTeMaTHMYeCKMX 3HaHUM i pelieHus 3a1ad B oljacTu
OKpYKaroIlel Cpenbl, IUIAHUPOBAaHUE IIOCTYNKOB M OLCHKM HMX BO3MOKHBIX
IIOCJICACTBUM IS OKPYKAFOIIEH CPEbI;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKM M  OOLIECTBEHHOW  MPAKTUKHU, [MOHUMaHHUE
MaTeMAaTUYECKOW HAayKu Kak c(epbl YeNOBEUECKOW AESITEIbHOCTH, ITAaloOB €€
Pa3BUTHS W 3HAYMMOCTU JUIA PA3BUTUS LMBWIM3ALWW, OBJIAJACHHUE SI3BIKOM
MaTeMaTUKAd ¥ MaTeMaTHU4eCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIATH NPOEKTHYKD U HCCIENOBATEILCKYIO JIESITEILHOCTh
WHIVBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBbleiornyeckue 1eMcTBUA:

BBISIBISIT M XapaKT€PU30BaTh CYILECTBEHHbIC MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHATUWA, OTHOLICHWH MEXIy MNOHATHIMH, (HOPMYIUPOBAThH
OTpe/IeleHUsI TOHATUH, YCTaHABINBATh CYHIECTBEHHBI MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHUS 1151 000OIIEHUS U CPaBHEHUS, KPUTEPUHU IPOBOAUMOTO aHAJIN3;

BOCHPUHUMATh,  (QOPMYIHpPOBATH U  NpeoOpa3OBbIBATh  CYXKIACHHUS:
yYTBEPAUTENbHBIC U OTpULATEIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIITh MAaTEMaTHYE€CKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEY Ul
B (pakTax, IaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX, Npeiaratb KpUTEpUH JJIsI
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEY NN,

JeNaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JACHYKTUBHBIX H
VMHIYKTUBHBIX YMO3aK/IFOUEHUN, YMO3aKIOUEHHUM 110 aHATIOTUH;

POBOJIUTH CAMOCTOSITENILHO TOKA3aTeIhCTBA MATEMATUYECKUX YTBEPKACHU I
(MpsAMBbIE U OT IPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIIUIO, TPUBOUTH IPUMEPbI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pemeHus ydeOHOW 3ajavyu (CpaBHHMBATh HECKOJBKO
BAPUAHTOB  pCIIEHUs, BBIOMpaTh Haubojee MOAXOMAMMUNA ¢  y4déToM
CaMOCTOSITEIbHO BbIJICTIEHHBIX KPUTEPHEB).

ba3oBble ncciienoBaresbCcKue 1eiCTBUS:



WCIIOJIH30BaTh BOMPOCHI KaK HCCICAOBATEILCKUN HHCTPYMEHT ITO3HAHUS,
dbopmynupoBaTh  BOMPOCHI,  (UKCUPYIOUME MPOTHUBOpPEUUE, MPOOJEeMY,
yCTaHaBIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATh THIIOTE3Y, apTyMEHTUPOBAThH
CBOIO [TO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENILHO CIUIAHUP O BAHHBIN DKCTIEPUMEHT, UCCIICA0 BAaHUE
10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHueCKOTo 00bEKTa, SIBJIEHHSI, IPOIIecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MKy 00bEKTaMH, SIBJICHUSIMU, TIPOIIECCaMHU;

CaMOCTOSTENbHO (hopMyIMpoBaTh 000OIIEHUS M BBIBOABI MO pPe3yibTaTaM
NpoBEACHHOTO  HAOJIOJEHUS, WCCJCIOBAaHUSA, OIICHUBATh JTOCTOBEPHOCTH
MOJTy4C€HHBIX PE3yJbTaTOB, BBIBOIOB M 0000IICHHUH;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOIECCa, a TAaKKE BBIJBUTAThH
MPEANOJIOKEHNS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c undopmanuen:

BBISIBJATH JAePUIMTHEI WHGOPMAIUH, JaHHBIX, HEOOXOIMMBIX JIUI OTBETA Ha
BOIIPOC ¥ JJISI PEIICHUS 3a/1a4u;

BBIOMPaTh HHPOPMAIIUIO U3 KCTOYHUKOB Pa3JIMYHBIX TUTIOB, aHATU3UPOBATh,
CHUCTEMaTH3UPOBAaTh W HMHTEPIPETUPOBATH WH(GOPMAIMIO Pa3UIHBIX BUIAOB U
dbopM npecTaBICHUS

CTPYKTYpHpOBaTh WHGOPMAIUIO, MPEACTABIATh €€ B Pa3IMIHBIX (opMmax,
WLTIOCTPUPOBATH TpadUueCcKH;

OIICHUBAThH HAIEKHOCTD uHpOpMaIUu 1o CaMOCTOSITEITbHO
c(hopMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE yueOHbIE 1eHCTBUSA

Oo0menue:

BOCTIPMHUMATH U JOPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUAMH H
HENIMU OOUIICHHMSI, SICHO, TOYHO, I'PaAaMOTHO BbIpaXaThb CBOIO TOYKY 3pPEHHS B
YCTHBIX U MUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy pEIICHUs 3aJayHu,
KOMMEHTHPOBATH MOJTyYEHHBIN pE3y/bTar;

B X0J/i¢ OOCYXICHHsI 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMHI,
npoOJeMbl, pelaeMon 3a7auyu, BBICKa3blBaThb WJCH, HAIICJICHHbIE Ha MOUCK
pElIeHUsI, COMOCTAB/ISITh CBOU CYXICHUS C CYXICHHSIMU JPYTMX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3JIMIUe U CXOJACTBO IMO3HUIUH, B KOPPEKTHOU (Gopme
dbopMyIUpOBaTh pa3HOTIACHsI, CBOU BO3PAKCHHUS;

MPEACTaBISATh PE3YJIbTAThl PEUICHUS 33]]a4u, SKCIIEPUMEHTA, UCCIICA0BAHNUS,
MIPOCKTa, CaMOCTOATEIbHO BBIOMpaTh (GopMarT BBICTYIUICHUA C y4&€TOM 3amad
MIPE3EHTALUUA U OCOOCHHOCTEHN ay JUTOPUH.

PerynsiTuBHbIe yHMBepPCaJbHbIE Y4eOHbIE 1eiCTBUSA
Camoopranusanus:



COCTABJISITh [UIAH, AITOPUTM PEIICHUS 33aJ]a4ul, BHIOUPATh CIIOCO0 PEIICHUS C
y4€TOM UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUIeHU ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJJIEKT:

BJIaJeTh  HaBbIKAMHM  IIO3HABATENIbHOM  pedrekcuu Kak  OCO3HaHUS
COBEPILAEMbIX JEUCTBUN U MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAETh
crioco0aMu CaMONIPOBEPKH, CAMOKOHTPOJII NpoIecca U Pe3yibTara pPELICHHS
MaTeMaTU4YeCKOM 3aJa4H;

OpeaBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPH PEIICHUN 33/1a4H,
BHOCHUTH KOPPEKTUBBHI B IS TEIbHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, JaHHBIX,
HaJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHE PE3YbTATa LIENU U YCIOBUAM, OOBSICHSAThH IPUUHHBI
JOCTHKEHHSI UM HEAOCTUXKEHUS PE3YNbTAaTOB JAEATEIIbHOCTH, HAXOUTh OLIHOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1€ATEJIbHOCTD:

NOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAILHOU
paboThl TpH pelIeHUH Y4YeOHBIX 3ajad, MPUHUMATh LEIb COBMECTHOM
NESTEIbHOCTH, TUIaHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacupenesiTh
BUJbI PabOT, AOTOBapuUBaThbCs, OOCYXAaTb MPOLECC M pe3yiabTar paldoThI,
000011aTh MHEHHS HECKOJILKHX JIFOJICH;

y4acTBOBaTh B IpymnnoBbIX (hopMax paboThl (0OCyxkaeHHsl, 0OMEH MHEHHMIA,
«MO3rOBbl€ IITYpPMbI» W HWHBIE), BBIOJHATH CBOK 4acTb pabOThl U
KOOPJAMHUPOBAThH CBOU JAEUCTBUS C JPYTMMH YJI€HAMU KOMAaHJbl, OLIEHUBAThH
Ka4eCTBO CBOETr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHPOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kaacca o0ydarommicss HayduTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH CTEPEOMETPUU TIIPHU
pelIeHny 3a/1a4 ¥ IPOBEACHUH MaTeMAaTHISCKHUX PacCyKICHHH;

e TIPUMEHATH aKCMOMBI CTEPEOMETPHUH U CJICICTBUS M3 HUX MPH PEHICHUN
reOMETPUYECKUX 3a/1a4;

e KIacCH(HUIMPOBATHL B3aUMHOE PACIIOJIOKCHHE MPSIMBIX B IP OCTPAHCTBE,
IUTIOCKOCTEH B MTPOCTPAHCTBE, PSIMBIX U ITIOCKOCTEH B POCTPAHCTBE;

e CBOOOJIHO OIlCPUPOBATh TOHATHSAMH, CBS3aHHBIMH C yIJaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMOU U
TUTOCKOCTHIO;

e CBOOOJIHO OTIEPHUPOBAThH MIOHIATHIMH, CBI3aHHBIMHA C MHOTOTpaHHU KaMHU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BBl MHOTOIPAaHHUKOB (TpHU3MAa,
nupamu/ia, IpsIMOYTOJIbHBIN NapajuieNienune, Kyo0);

e KiJaccH(PUUUPOBATb MHOTOTPAHHMKH, BbIOMpas  OCHOBaHHS IS
KJ1aC CU(DUKAIINH,

e CBOOOJHO OMNEpHPOBATH TMOHITUAMH, CBA3aHHBIMU C CEUCHHUEM
MHOTOT'PaHHUKOB IJIOCKOCTHIO;

e BBINOJHATH  MNapayieNlbHOE,  LEHTPaJbHOE U OPTOTOHAIBHOE
NPOEKTUPOBaHUE (PUTYP HA TIOCKOCTh, BBIMOJIHATH N300pakeHus: Guryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMH, BHITIOIHSITH
(BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCISITh IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB  (IIPU3MA,
nUpaMuia), TEOMETPUUECKUX TeJ ¢ IPUMEHEHHeM (hopMyT;

e CBOOOHO OTIEPUPOBATH MOHATUSIMU: CHMMETPHUS B POCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHUMMETpPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPHUH
urypsr;

e CBOOOJHO OINEPHPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOP/AMHATaM B IPOCTPAHCTRE;

e BBITNOJHSITH ICHCTBUS HAJl BEKTOPaMU;

e pemarh 3aJa4d Ha JOKAa3aTeJhbCTBO MATEMATUYECKUX OTHOIICHWH U
HAXOXKJIEHHE TeOMETPUYECKUX BEJIMYWH, MPUMEHSS] U3BECTHBIE METO/IbI
NPY PEIICHUU MaTeMaTuIeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YP O BHS
CJI0’KHOCTH;

e TPHUMEHATH TPOCTEHIIME TPOTrpaMMHBIC CPEICTBA H DJIEKTPOHHO-
KOMMYHHUKAITUOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a]1a4;

e WU3BIICKaTh, MPEOOPA30BBIBATH M HWHTEPIPETUPOBATh HH(GOPMAILUIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

e TPHUMEHSTH TOJIyYCHHBIC 3HAaHUS HAa TMpaKTHKe: CpaBHUBaTh U
AHATM3UPOBATh PEaJbHBIC CUTYAllMU, TPUMEHSTh U3YYCHHBIE TIOHATHUS B
nporecce IMOUCKAa pelleHHs MaTeMaTHdecKu ChOpMyIMpOBaHHON
npoOJIeMbl, MOJIEIMPOBATh pPEATbHBIE CUTYallMd HA SI3BIKE TEOMETPUH,
UCCJICIOBATh MMOCTPOCHHBIE MOJICIH C UCIIOIb30BAaHUEM I€OMETPUIECKUX
MOHSTHA M TEOpPEM, ammapara ajareOpbl, peniath MPaKTUHIeCKUe 3a/1aqu,
CBSI3aHHBIC C HAXOKICHUEM T€OMETPUIECKUX BEITUIHH;

e UMETh MpENCTaBICHUS OO0 OCHOBHBIX 3Talax Pa3BUTUS FEOMETPUM Kak
COCTaBHOM YacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kaacca o0ydarommiicss HAyduTCs:



CBOOOJHO OMEpPUPOBATh MOHATUAMH, CBA3aHHBIMH C IMJIMHIAPHYECKOM,
KOHUYECKOW M C]epruyecKol MOBEPXHOCTAMH, OOBACHITH CIIOCOOBI
MOJTy4CHUS,

OTIEpUPOBATH MOHSATUSMH, CBA3aHHBIMU C T€JIAMU BPAIICHUS : WJIUHIAPOM,
KOHYCOM, c(hepoil u mapom;

pacrio3HaBaTh Tejla BpauleHus (UWIMHIP, KOHyC, cdepa U 1ap) U
0OBACHATH CIOCOOBI TOJYUEHHS Tl BPAILICHUS,

KJ1acCU(ULIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(HEphI U IIIOCKOCTH;
BBIYUCIISITh BEIWYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB U TENI BpaIlCHUS,
00BEMBI U TUIOIMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAILCHHUS,
r€OMETPUIECKUX TeNT ¢ TPUMEHEHHEM (HOpMYIT;

CBOOOJITHO OIEPUPOBATh MOHATHIMH, CBA3aHHBIMU C KOMOMHAIIUSIMH TEIT
BpaIlleHusT 1 MHOTOTPAHHUKOB: MHOTOTPAHHMK, BIUCAHHBIA B cdepy H
OTMCAaHHBIN 0KOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIleHus;

BBIYHUCJISTH COOTHOIICHHUS MEX Ty TUTOIIAASIMH TIOBEPXHOCTEH 1 00 BEMaM U
10 T0OHBIX TEJ;

n300paxarb wuzydaeMmble (GUTYPBI, BBINOIHATH (BBIHOCHBIC) IUIOCKUE
YEPTEeXKHU M3 PUCYHKOB MPOCTBHIX 00BEMHBIX (DPUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TeJ BPAILCHNS,

W3BJICKAaTh, HWHTEPIPETHPOBATh W MPeoOpa3oBbIBaTh HH(POpPMAIIHIO O
MPOCTPAHCTBEHHBIX TI'€OMETPUYSCKHX (UTYypaxX, NPEACTABICHHYIO Ha
yepTexkax U PUCYHKaX;

CBOOO/THO OTIEPUPOBATH MMOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJTHATD OTIEpPaIlH Ha/l BEKTOPaMHU;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
peliaTh TeOMETPUYECKUE 33]]a4l Ha BBIYUCIICHUE YTIIOB MEXTY MIPSIMBIMU
U IJIOCKOCTSMH, BBIYMCIICHHE PACCTOSHUN OT TOYKH JIO IUIOCKOCTH, B
IIEJIOM, Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHUU;
CBOOOJIHO OIEPUPOBATh IOHATHSIMH, CBSI3aHHBIMH C JIBHDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA IBUKEHUN;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB W TEII BpalleHUS IpHU
MApAUIENIBHOM  TIEPEHOCE, LEHTPAIbHOM CHUMMETPUM, 3€pPKaJIbHOU
CUMMETPHH, IIPH TIOBOPOTE BOKPYT MPSIMOH, IPe0Opa30BaHuUs I1010 OIS,
CTPOUTHh CEUCHUS MHOTOTPAHHUKOB W TEJI BPAIICHUS: CCUCHHUS IIMIMHIPA
(mapamrenbHO M MEPIEHIUKYISIPHO OCH), CEUCHHS KOHYyCa (TTapauiesib Hbl e
OCHOBAHUIO U MPOXOISIIME YepPe3 BEPIINHY), CEUCHUS I11apa;
UCII0JIb30BaTh METOJBI TMOCTPOCHUS CEUEHWA: METOJ CJEI0B, METO]]
BHYTPEHHETO TIPOEKTUPOBAHMUS, METO/T IEPEHOCA CEKYIIEH IOCKOCTH;



JIOKa3bIBATh TEOMETPUYECKUE YTBEPIKICHHUS;

MIPUMCHATh TeOMETpUYSCKUE (DAKTBI IS PEIICHHS CTEPEOMETPHUYCCKUX
3a7a4, MNPEANOJArarolMX HECKOJBKO IIArOB PELICHUS, €CJIH YCIOBHUS
MIPUMEHEHHS 3a/T1aHBI B IBHOW U HEIBHOU (hopMe;

pelaTh 3aJa4d Ha JIOKa3aTeIbCTBO MATEMATUYECKUX OTHOILICHUWA W
HAax0KJIEHUE TEOMETPUYECKHUX BEJINYHH,;

MIPUMEHSATH MPOTPAMMHBIE CPEICTBA U JIEKTPOHHO -KOMMYHHUKAIHOHHBIE
CHCTEMBI ITPU PEUICHUN CTEPEOMETPUUECKHUX 33/1a4;

MPUMEHATh  MOJIYyYCHHbIC 3HAHUS HAa  NPAKTHUKE: CpPaBHUBATh,
AHAIM3UPOBATH U OLICHUBATh PEAIbHBIE CUTYallUH, IPUMEHSITh U3YUECHHBI €
MOHSTUSI, TEOPEMBI, CBOWCTBA B TMPOLECCE IOUCKA PEHICHUS
MareMaTu4ecku  cOpMYJIUPOBAaHHOW  TPOOJEMBbI,  MOJIETUPOBATH
pealbHbIE CHUTyalldd Ha SI3bIKE T€OMETPUHU, HUCCIIEA0BaTh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
anmapara aiareOpbl, peniarb MNPaKTHUYECKUE 3aJauM, CBS3aHHBIE C
HaxX0XJIEHUEM T€OMETPUYECKUX BEJTUUHH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHSI T€OMETPUM KaK
COCTaBHOM yacTu hyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

n/n

HaumeHoBaHue pa3ieJioB H TeM
MPOrpaMMbl

KoanyecrBo yacoB

KonTpoJsbHbie
Bceero
padoThI

DJIeKTPOHHbIE
(¢ poBbie)
o0pa3oBareJibHbIE

pecypcsbl

Buasbl
AeATEeJbHOCTH C
y4eToM padoyeit
NPOrpaMmbI
BOCIIMTAHUA
JdonotHuTeIbHAS
uH opmanmst

BBenenune B ctepeomMeTpuio

23 1

Hcnons3oBath
npoOieMHbIE
CUTYaIlNH,
HalpaBJIeHHbIE Ha
dopMupoBaHue
UHTEpeca K chepam
npodeccuoHaIbHOM
NesITeIbHOCTH;
dopMupoBaHue
MMOHUMAaHHS
MaTeMaTUYeCKOU
HayKd Kak cepbl
YEJI0BEYECKON
JesITeTbHOCTH

B3anmHoe pacronoxeHue npsmMbIX B
IIPOCTPAHCTBE

Hcnonn3oBaTh
MPaKTHYECKUE
paboTHI,
HaIpaBJICHHBIC Ha

HCIIOJIB30BaHHUC




JTOCTUKEHU N
T€OMETPUH B

JIPYrMX HayKax,
TEXHOJIOTHSIX,

cepax
JESATEIIHOCTU

[MapamienbHOCTh MPSMBIX M ILIOCKOCTEH B
MPOCTPAHCTBE

Hcnonp3oBaTh
MPaKTUKyMBbI
perieHus 3aaadq,
HaINpaBJCHHbIC HA
JCTETUUECKOE
OTHOIIIEHHE K
MHUpY, BKITIOUast
ACTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEN

[lepnieHAUKYIAPHOCTh MPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

25

Hcnons3oBath
IIPAKTUYECKUE
paboThI,
HaInpaBJICHHBIC HA
dopmupoBaHue
TPYHOTIOOU S

VY1uibl ¥ paccToAHUA

16

Hcnonn3oBaTh
pa3BUBalOIIE
ydeOHbIe
CUTYallNH,
HaIpaBJICHHBIC Ha
MPaKTHUYECKOe
NIpUMEHEHHUE




JNOCTHKEHUN HAYKH

MHororpanHUKH

Hcnonn3oBath
COOOIICHUS,
MPOEKTHI,
HaIpaBJICHHBIC HA
MPAKTUYECKOE
IIpUMEHEHUE
JIOCTUKEHU W HAYKH

BekTops! B IpocTpaHCTBE

12

Hcnons3oBath
MOTHBUPYIOIIME
Oecenpl,
HaIpaBJCHHbIC HA
MPAKTUYECKOE
MIPUMEHEHUE
JNOCTHKCHU N HAYKU

[ToBTOpeHue, 0600IEeHNEe U CUCTeMaTH3AIUS
3HAaHUU

Hcmonp30BaTh
MIPOEKTHI U
HCCIeI0BaHus,
HaIpaBJICHHBIC HA
MPAKTUYECKOE
MIpUMEHEHUE
H3y4eHHOTO
Marepuaia B

WHIVBUTyalIbHO U
B IpyIIIE

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

Ne n/mm

HanMeHoBaHue pa3ieJioB U TeM
MPOrpamMMbl

KoanyecrBo yacoB

Bcero

KonTtpoabHbie
padoTbI

JJIeKTPOHHbIE
(uud poBbie)
o0pa3oBareJ/ibHbIE
pecypcbl

Buaebl
AesATeJJbHOCTH C
yueToM padoueit
NMporpaMmabl
BOCIIMTAHUS

AnanuTudeckas reoMeTpusd

15

Hcnonp3oBanue
POOJIEMHBIX
BOIIPOCOB H
3aJlaHui,
HaIpaBJICHHBIX HA
(dopmupoBanue
TOTOBHOCTH U
CIIOCOOHOCTH K
JaJbHEUIIEMY
MaTEeMaTHYECKOMY
00pa3oBaHUIO U
camMo00pa30BaHUIO

[ToBTOpEHME, 0000IICHNE 1
cUcTeEMaTu3alns 3HaHu U

15

Hcmonp3oBaTh
HCCIIEIOBaHM,
HaIpaBJICHHBIC HA
MPAKTUYECKOE
MPUMEHEHUE
H3Y4EHHOTO
MaTtepuaia B
WHJIUBUAYATBHO U

B Ipynie

O06bEM MHOTOTpaHHHUKA

17

Hcnonw3oBarth




MPAKTUKYyMBI 110
BBITIOJTHEHHU IO
pvaCTHBIX 3ajJa4,
HaHpaBHeHHLIG Ha
MIPAKTUYECKOE
MIPUMEHECHHE
NOCTYKEHU

HayK1

Tena BpaieHus

24

Hcnonb3oBath
paboty B mapax u
B IpynIax,
HarpaBJICHHbIEC Ha
OCO3HaHUE
EHHOCTH
TPYAOTIOOUS,
TOTOBHOCTH K
AKTHBHOMY
y4acTUIO B
peleHu
MIPAKTUYECKIX
3a1a4

[Inom@aan mMOBEpXHOCTU U OOBEMBI
KPYIJIbIX TEN

Hcnons3oBars
paboty B mapax u
B Ipynmax,
HanpaBJICHHBIC HA
OCO3HaHUE
LIEHHOCTH
TPYAOTIOOUS,
TOTOBHOCTH K




AKTUBHOMY
Y4acTHIO B
peneHnu
IIPAKTUYECKUX
3aja4

6 JBroxeHUs

Hcnonb3oBarth
3a/1aHUs C
HaIJISITHBIM
MaTeprualioM,
HalpaBJICHHbIC HA
3CTETUYECKOE
OTHOILICHUE K
MHUPY, BKIHOYas
3CTETUKY
MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN

[ToBTOpEeHME, 0000mECHE 1
cucTeMaTu3alusg 3HaHu’

17

Hcnonp30BaTh
IIPOEKTHI U
HCCIIEIOBaHM,
HalpaBJICHHbIC Ha
MPaKTHYECKOE
IIpUMEHEHUE
M3Y4E€HHOTO
MaTtepuaia B
I/IHIII/IBI/IIlyaJIBHO u

B IpyIIe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHHOYPOYHOE IVNTAHUPOBAHHE
10 KIIACC

Ne i/

Tema ypoka

KoanyecrBo yacoB

Bcero

KonTpoJsbHubie
padoThbI

DJIeKTPOHHbIE
@ poBbIE
o0pa3oBaTeJbHbIE

pecypcsl

OcHoBHbIE ITpaBUJIa U300paXKEHUS Ha
PUCYHKE IJIOCKOCTH, MapajIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[lonsTHA CTEPEOMETPUU: TOUKA, IIpsiMasi,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
paBuJIa M300paKCHUS Ha PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX IMMPAMBIX
(OTpe3KOB), CEpeTUHBI OTpe3Ka

[oHsTHS: TIepeceKaroIpecs MI0CKOCTH,
MepeceKaroNMecs mpsmasi ¥ IIOCKOCTD;
MOJTyIIPOCTPAHCTBO

[NonsTus: nepecekaronyecs MIOCKOCTH,
nepeceKaronpecs mpsiMasi ¥ IIOCKOCTD;
HOJTYIPOCTPAHCTBO

MHororpaHHuKU, U300paKeHHne
MPOCTEUIIMX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIMX OOBEKTOB

MHororpaHHHUKH, U300paKEeHUE
MPOCTEHIIIMX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIMX OOBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
crneacTBUs U3 HUX. CriocoObl 3a1aHus
IPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.
O6o03HaueHus IPAMBIX U MIJIOCKOCTEN

10

N3o0paxkeHne ceueHnii mupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOAAT Yepe3 Ux
pebpa. U3zo0pakenue nepeceyeHus
MOJIY4eHHBIX IUIOCKOCTel. PackpanmBanue
MMOCTPOCHHBIX CEUECHUH Pa3HBIMHU [IBETAMHU

11

N3o0paxenue cedeHU MUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pebpa. U3zobpakeHne nepeceyeHus
MOJIyYeHHBIX MJIOCKOCTeH. PackpanmBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU IBETaMU

12

N3o0paxenue ceyeHn mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pebpa. N3zobpakeHne nepeceycHus
MOJTy4EeHHBIX TJIOCKOCTeH. PackpanmBanme
IMOCTPOCHHBIX ceueHui Pa3HBIMHU IBETaAMHU

13

N3o0paxenue cedeHn mMUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pEbpa. N3zobpakeHne nepeceycHus
MOJIyYCHHBIX MJIOCKOCTEH. PackpanmBanue
MMOCTPOSHHBIX CEUECHUH Pa3HBIMHU [BETAMHU

14

MeTtos cieoB IS MOCTPOCHUS CEUCHUH




15

MeTton cnenoB st MOCTPOCHU S CEUEHU .
CBoiicTBa epeceueHu i NpSAMbIX U
ITIOCKOCTEN

16

Merton cienoB AJist TOCTPOSHUS CEUYEHUH.
CaoiicTBa epeceyeHu i MpsIMbIX U
MJIOCKOCTEH

17

[Toctpoenue ceueHunit B mupamu/e, Kyoe mo
TpéM TOUKaM Ha pEéOpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIATOB
ITOCTPOCHUS

18

[TocTpoenue ceueHunit B mupamu/e, Kyoe mo
TpéM ToukaM Ha péOpax. Coznanne
BBIHOCHBIX UEPTEKEH M 3allKCh 111aTOB
MTOCTPOCHUS

19

[TocTpoenue ceuenuii B mupamuie, Kydoe mo
TpéM TOoukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEUN U 3aIKCh 1IArOB
IMOCTPOCHUS

20

[Toctpoenue ceuenunii B mupamu/e, Kyoe mo
TpéM ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX UePTEKEH U 3allUCh IIaroB
MTOCTPOCHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANBHBIX OTpe3kax. [logobue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpuun: Teopema
Menenas. PacueTsl B ceUEHHUSIX Ha
BBIHOCHBIX UepTekax. Victopus pa3Butus
TUIAHUMETPHUU U CTEPEOMETPUM




23

KontponbsHas pabora "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anmuoe pacronoxxeHue npsmbix B
npoctpancTBe. CKpelmBaronmecs: mpsMble.
[Ipu3HaKu CKpEIMBAaIOIMXCA TPSAMBbIX.
[lapannenbHble PsSMBIE B IIPOCTPAHCTBE

25

TeopeMa o CylleCTBOBaHHUU U
€AMHCTBEHHOCTH MPSIMON MapaJlIeIbHOM
JAHHOM MPSAMOi, TPOXOSAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISIKAILEH Ha JAaHHOU
npsMoi. Jlemma o nepeceyeHun
MapajuieNbHbIX IPSAMBIX IJIOCKOCTHIO

26

[TapannensHOCTh TpeX NpsAMBIX. Teopema o
TpEX MapajuieNIbHbIX NpsAMBIX. Teopema o
CKPEIIMBAIOIMXCA MPSIMBIX

27

[apannenbHOe MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaIJICIIBHOTO
npoekrupoBaHus. M3o0paxkeHne pasHbIX
¢duryp B mapanienbHON MPOEKIIUU

28

enTpanbHas npoekuus. Yroiu ¢
COHAIIPABJICHHBIMU CTOPOHAMH. YTOJI
MEXIY IPpAMBIMU

29

3amaun Ha JOKA3aTeILCTBO U
HCCIIEOBAHNE, CBSI3AHHBIE C
PacooKEHUEM PSMBIX B TPOCTPAHCTBE

30

[lonsATHA: MapaIEIBHOCTD IPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJljIeIbBHOCTH IPSIMOM U IIJIOCKOCTH.
CaoiicTBa napajjiebHOCTH IPSAMON U




IIJIOCKOCTHU

31

I'eomeTpuueckue 3aauu Ha BBIYMCIIEHUE U
JI0Ka3aTeJIbCTBO, CBA3aHHBIE C
NapajuIeIbHOCTBIO MPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

IlocTpoeHne cedeHus, IPOXOAALIETO Yepes3
JAHHYIO IIPSAMYIO Ha YEPTEKE U
[IapajuIeIbHOro Apyrou npsmou. Pacuér
OTHOUICHU I

33

[NapannenpHas MPOEKIUS, TPUMEHEHUE JIJIS
MTOCTPOCHUS CCUCHHH KyOa U
napaienenunena. CBoicTa
napayieNieNune1a v Mpru3Mbl

34

[MapannensHsle muockocty. [Ipusnaku
MapaJljIeIbHOCTH IBYX IJIOCKOCTEN

35

TeopemMa 0 mapajieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH, TPOXOAILECH
yepe3 TOUKY, He MPUHAIIEKAITYI0 JaHHON
IJIOCKOCTH U CJICACTBHS U3 HEE

36

CaoiicTBa mapauieIbHbIX TIJIOCKOCTEH: O
IapauIeIbHOCTH IPSAMBIX [IEPECEUCHUS IIPU
MepECEYCHUHU ABYX MapaIeNIbHbIX
TIOCKOCTEN TPETheil

37

CaolicTBa MapajuienbHbIX MJIOCKOCTEH: 00
OTpe3Kax MapajyiesIbHbIX NPAMBIX,
3aKITI0YEHHBIX MEKIY HapauleIbHbIMU
IIJIOCKOCTSIMU;, O IIEPECEUEHU U NPAMOM C
JBYMsI TapaJljIeIbHbIMU IJIOCKOCTSIMU




[ToBTOpenue: reopema [udaropa Ha

38
IIJIOCKOCTH

39 IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYIOJIBHOTO TPEYrOJIbBHUKA

40 CaolicTBa Ky0a U NMPSIMOYTOJIBHOIO
HapaJijielIeAnena

a1 Brluncrienue AuH 0Tpe3KoB B KyOe U
MIPSMOYTOJIBHOM MapaljielenuIiesie
[leprieHAUKYAAPHOCTD MPSMOUN U

42 IJTOCKOCTH. [Ipu3HaK nepresauKyIspHOCTH
IPSMOH U INIOCKOCTH
[lepnieH IUKyIAPHOCTD MPSIMOU U

43 1710cKOCTH. [IpU3HaK neprneH MKyInsipHOCTH
MPSIMON U TIOCKOCTHU
Teopema o0 CylleCTBOBaHUU U

44 €AMHCTBEHHOCTH MPSIMOM, IIPOXOSIIEH
4yepe3 TOYKY IPOCTPAaHCTBA U
IIEPIIEHAUKYIIAPHOH K IIIOCKOCTH

45 [nockocTy ¥ nepreHAuKy/IsIpHbIE UM
IIpsIMBbIE B MHOTOIPaHHUKAX

16 InockocTy U nepreHIUKYISIPHBIE UM
IIpsIMBbIE B MHOTOIPaHHUKAX

47 Ilepnientukynsip n HaknoHHas. [loctpoenune
MEPIEHINKYIIAPA U3 TOUYKU Ha IPSIMYIO

48 Ilepnienukynsip n HaknonHas. [loctpoenune
MEPIEHINKYIIAPA U3 TOYKU Ha IPSIMYIO

49 Teopema o Tpéx nepreHauKyIsApax (mpsamas

u obpaTHas)




Teopema o Tpéx nepneHUKyIsApax (mpsmast

50
u oOparHasi)

51 VYroa Mexay CKpelpBatoIMUCs
I PSIMBIMU

59 Ilouck neprneHIuKyIsIpHbIX MPSMBIX C
MIOMOIIBIO TEPIEHIUKYISAPHBIX MIIOCKOCTEN

53 OpTroronanbHO€E MPOEKTUPOBAHHUE
ITocTpoenue ceueHuit Kydoa, IpU3MBbI,

54 MPaBUIBLHOMN MUPAMHIBI C TTOMOIIBIO
OpPTOTOHAIBHOM IIPOEKIINU
[locTpoenue ceuenuii Kydoa, Mpu3Msl,

95 IIPaBUJILHOM MU PAMUBI C TOMOIIBIO
OPTOTOHAJILHON MPOEKIINU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTy. [Inockoctn cummerpuii B
MHOTOTPaHHHKAX

57 IIpu3Hak nepneHAuKyIIpHOCTH NPSMON U
MIJIOCKOCTH KaK CIICZICTBHE CHMMETPUH

58 [IpaBunbpHBIE MHOTOTPAHHUKH. Pacuér
pPacCTOSTHUN OT TOYKH JI0 TIIOCKOCTH

59 [IpaBunbHBIE MHOTOTPAaHHUKH. Pacuér
pacCTOSHUN OT TOYKH IO TIIIOCKOCTH
CnocoObl OMYCTUTH TEPIEHAUKYISAPDI:

60 CUMMETpHS], CIIBUT TOUKH 110 TapaIeIbHOM
psAMOit

61 CuBur no HenapauleaIbHOU IPSIMOH,
M3MEHEHHE PacCTOSHUI

62 KonTponbsHas pabora "Bzaumnoe




pPacnoyoKeHHUE MPSIMBIX U TJIOCKOCTEH B
npocTpaHcTBe"

63

IloBTOpEHME: YrOa MeX1y NPSAMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: Yros MEX Ty
CKPELLMBAIOIMMUCS NPIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IeCKI/Ie MCTOAbI BBIYHMCIICHUA
yriia MEXAy NPSIMBIMH B MHOT'OI'paHHHUKAX

66

JIByrpanHbiil yroj. CBONCTBO JIMHEHHBIX
YIJIOB JABYTPAaHHOIO yIiia

67

[lepnenaukynspHbie iI0ckocTU. CBOICTBA
B3aWMHO MEPIIEHIUKYISPHBIX TIIIOCKOCTEN

68

[Ipu3Hak nepneHanKyIApHOCTH
IJIOCKOCTEH; TEOpeMa O IPSIMOU
IepecedYeHus ABYX IJIOCKOCTEN

MIEPIEH JUKYIISIPHBIX TPETHEH IIIOCKOCTU

69

[IpssmoyronpHBINA Mapauienenunesn; Kyo;
U3MEpPEHNUs, CBOWCTBA IPSMOYTOJIBHOIO
napaJjujienenuneaa

70

Teopema 0 nraroHay NPSIMOYrOJIBHOTO
napajuleNIenuIea u ciaeICTBUE U3 HeE

71

CtepeoMeTpriecKre ¥ TPUKIAIHBIC
3a71auu, CBSI3aHHBIC CO B3aMMHBIM
PacCToNI0KEHUEM MPSAMBIX U TIIOCKOCTH

72

IloBTOpEHME: CKpENMBAIOLUECS MPSMBIE,




mapaJlICIbHBIC IIJIOCKOCTU B CTAH AAPTHBIX
MHOT'OI'paHHHUKax

Hapa nmapauICJIbHbIX IJIOCKOCTEM Ha
CKpCIIMBAIOMIUXCA IIPAMBIX, PACCTOSAHUEC

3 MEXJly CKpEeIMBAIOUMUCS IPSIMBIMU B
IIPOCTBIX CUTYALUSIX

74 PaccrosiHue OT TOYKM 10 TUIOCKOCTH,
paccTosiHuE OT MPSMOM J10 MIIOCKOCTH
Brruncnenue pacCTOSIHUN MEXIY

75 CKPELMBAIOIMMHUCS MPSMBIMU C [IOMOILBIO
NEPIEHUKYIIIPHON TIOCKOCTH
TpéxrpaHHblid yroi, HEpaBEHCTBA JIs

76 TpexrpaHHbIX yriioB. Teopema I[ludaropa,
TEOPEMBbl KOCUHYCOB U CUHYCOB JIJIsl
TPEXTPAHHOIO yria

77 DneMeHTHI cpepruiecKol TeOMETPHH:
re0/Ie3NUECKUE JIMHUU Ha 3eMIle

78 KonTponbHas pabora "Yriisl u
paccrosiHuA"

79 Cucremarusanus 3HaHuN "MHOTOrpaHHUK
U €ro JIEMEHTHI"

80 [upamupa. Buael nupamu . [IpasunsHas
nupamua

81 IIpusma. Ilpsimast 1 HaKIOHHAsA IPU3MBI.
[IpaBunbHas npusma

82 [Ipssmo#t mapannenenunen, NpAMOYroJbHbIN
napasuiesenunes, Kyo

83 Beimykisie MHOTOTpanHuK. Teopema




Ditnepa
Beinykieie MHOTOrpaHHuKHU. Teopema
84 Ditnepa. [IpaBuiibHbIE U TOJIYIIPABUIIBHBIE 1 0
MHOTOTPaHHHUKH
85 KonTponwsnas padora "MHuororpanHuku" 1 1
86 [oHsiTue BeKTOpa Ha MIJIOCKOCTH U B 1 0
MPOCTPAHCTBE
87 Cymma BEKTOpOB 1 0
88 Pa3zHocts BekTOpOB 1 0
89 [paBuio napamienenumena 1 0
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 0
01 Pasnosxenne Bekropa mo 6asucy Tpéx 1 0
BEKTOPOB, HE JIGKAIIMX B OAHOU IIOCKOCTH
92 CkansipHOe MPOM3BEJICHUE 1 0
03 Berancnenue yria Mexay BeKTopamH B 1 0
MIPOCTPAHCTBE
94 [pocreiimme 3a1a4u ¢ BEKTOpaMU 1 0
95 [Ipocreiinme 3agaun ¢ BEKTOpaMu 1 0
96 [Ipocreiinme 3amaun ¢ BEKTOpaMu 1 0
97 IIpocreiinme 3a1aun ¢ BEKTOpaMu 1 0
98 O06o001eHNe U cucTeMaTu3aus 3HaHU | 1 0
99 O00011IEHNE ¥ CHCTEMATH AL 3HaH U 1 0
100 HroroBasi KOHTposIbHAs paboTa 1 1
101 HtoroBast KOHTpOJIbHAS paboTa 1 1
102 O0001IeHrE U cuCcTEMaTA3allMs 3HAHU I 1 0
OBIIEE KOJIMYECTBO YACOB TIO I[TPOT'PAMME 102 6




11 KVIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
¢ posBeIe
Ne n/m Tema ypoka KoHnTpoJbHbIe
Beero oOpa3zoBareJibHbIE
padoTsbI
pecypchl
1 IToBTOpenue Temsl "KoopanHaTsl BekTopa 1 0
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue Temsl "CransipHoe 1 0
MPOU3BEACHUE BEKTOPOB"
3 IToBTOpeHue Temsl "Boluncienue yria 1 0
MEX]ly BEKTOpaMH B IPOCTpaHcTBE"
4 IToBTOpeHUE TEMBI "YpaBHEHHE NPSAMOH, 1 0
MPOXOIAIIECH Yepe3 JBE TOUKH"
5 VYpaBHEHUE IIIOCKOCTH, HOPMAJIb, 1 0
YpaBHEHHE MJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME MIOCKOCTH, HOPMaJlb, 1 0
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nipon3BecHue 1 0
8 JIuHeliHbIe HEPaBEHCTBA, TMHEIHOE 1 0
pOorpaMMUpPOBaHuE
9 JIuHeliHbIe HEPaBEHCTBA, TMHEIHOE 1 0
porpaMMUpOBaHue
10 AHanuTHYeCKue METOJIbI pacuéTa yria 1 0
MEXAY MPSMBIMU B MHOTOTPAaHHHUKAX
1 AHanuTHYECKUuEe METO/IbI pacuéTa yria 1 0
MEX]Ty IJIOCKOCTSIMM B MHOTOIPaHHUKaX
12 ®opMyna pacCTOSIHUS OT TOUKH JI0 1 0




IJIOCKOCTU B KOOpAWHATAX

Haxoxxnenue pacCTOSHUN OT TOYKU 110

13 MIJIOCKOCTH B KyOe

14 Haxoxxnenue pacCTosHUM OT TOYKH 10
IJIOCKOCTH B MPABUIIBHON MUpaMHIE

15 KonTponbHas pabora "AHanuTudeckas
reoMeTpus"

16 CeueHust MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOIPaHHUKU

17 CeueHust MHOTOTPaHHUKOB: METOJ CJIEIOB
CeueHust MHOTOTPAaHHUKOB: CTaHIapTHBIE

18 TJIOCKOCTH, TIEPEeCeYCHUS MPSAMBIX U
IIJIOCKOCTEN

19 [TapanenbHBIE IPSIMBIE U TIOCKOCTH:
napasieIbHbIe CeUeHUs

20 [TapanenbHBIE IPSIMBIE U TIOCKOCTH:
pPacy€T OTHOLIEHHU I
[TapanenbHBIE IPSMBIE U TNIOCKOCTH:

21 YITIBI MEX]Ty CKPELIMBAOIMMUCS
HPSIMBIMU
[lepnienaAuKynspHBIE IPSAMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE Mapbl
MEPIICH TUKYISIPHBIX TIIOCKOCTEH 1
HPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB
[leprieHAMKyISApHBIE TIPSMBIE U

23 IJIOCKOCTH: TeopeMa 0 Tpex
HepIIeH IUKYIsIpax

24 [leprieH IuKynsipHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCIICHUA AJIUH B
MHOI'OI'paHHHUKax

25

[loBTOpEHME: MIOLRAIM MHOTOYTOJIbHUKOB,
hopMyIIBI TS TUTOIIAIeH, COOOpaKEHHS
moxoous

26

[ToBTOpEHME: IIIOMAN MHOTOYTOJIEHUKOB,
hopMyIIBI TS TUTOIAIEH, COOOpaKEHUS
nogooust

27

[ToBTOpEeHME: IO MHOTOYTOJIEHUKOB,
dopMyIIBl [UIS TLIOMA/ICH, COOOpaXKeHUs
moxoous

28

[Inomaan ceyeHuit MHOTOTPaHHUKOB:
TUIONIAJIM TTOBEPXHOCTEN, pa3pe3aHusi Ha
9acTH, COOOpaKECHUS TTO100U S

29

[Inomanu ceyeHn MHOTOTPAaHHUKOB:
IUIOLIAJM TTOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, COOOpakeHus mo100us

30

KonTposnpnas padora "TloBTopenue:
MHOTOIPAaHHHMKH, CEUEHUs
MHOTOTPaHHUKOB"

31

O0BeM Tena. O0BEM MPSIMOYTOIBHOTO
napasuiesienuena

32

3amaun 00 yIBOEHHH KyOa, O KBaJpaType
Ky0a; O TPUCEKIIUH yria

33

CrepeoMeTpHUecKHe 3aJa49H, CBSA3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napaiesenuneaa

34

Hpmcna;[HHe 3aJa4H, CBA3aHHBLIC C




BBIYHCIICHHEM 00BbEMa MPSMOYrOJIHOTO
napasuielenunena

35 O0bEM npsAMOI TPU3MBI

36 CrepeoMeTpuyeckue 3a7aun, CBsI3aHHbIE C
BBIUMCIICHHEM O0BEMOB TIPSMOI TPU3MBI

37 [IpuknanHble 3a1a4n, CBI3aHHBIE C
00BEMOM MPSIMOM TPU3MBI
Brruncienne 00bEMOB TeJI ¢ TTOMOIIIBIO

38 onpeaenéHnoro naTerpana. OoBEmM
HAKJIOHHOM IPU3MBbI
Brrarciaenue 00bEMOB TeI ¢ TOMOIIBIO

39 onpenenéHuoro naTerpana. Oosem
U paMUIBI

40 ®opmyna o0béMa upamuibl. OTHOIEHUE
00BEMOB MUPAMU/JI C OOIIMM YTIIOM

a1 ®opmyna o0béMa upamuibl. OTHOIEHUE
00BEMOB MUPAMU/T C OOIIMM YIIIOM

42 CrepeoMeTpHryecKue 3a1a4u, CBSI3aHHBIE C
00bpEMaMU HAKIIOHHOW TTPHU3MBI

43 CrepeoMeTprUeCKre 3a7a9n, CBSI3aHHBIC C
00BEMaMU T PaMU BT
[Tpuxmanueie 3aaaun mo reme "OObEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Mpuknagueie 3anaun mo TeMe "OObEMBI
Ten", CBS3aHHBIC C 00BEMOM MHPAMUIBI

46 [Tpumenenne 00bEMOB. Beruncienne

pacCTodHUA 0 IIIOCKOCTU




KontponsHas padota "O0neM

47 |
MHOTOTPaHHHUKa
[{unuHaprYecKas MOBEPXHOCTb,

48 obOpasyromme IUINHAPUICCKON
MMOBEPXHOCTHU

49 Humunaap. [psimoit kpyroBor HIJIMHIP.
[Tnomaape MOBEPXHOCTH LUIUHAPA

50 Konunueckas moBepxHOCTh, 00pasyrorme
KOHUYECKOU moBepxHocTH. Konyc

51 Ceudenne KoHyca MIIOCKOCTHIO,
napajieaIbHOMN MIOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M300paxkeHne KOHYCOB
1 YCEYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOI MTOBEPXHOCTH ¥ TTOJTHON
MOBEPXHOCTU KOHYCA

54 [Tnomaas GOKOBOI MOBEPXHOCTH ¥ TTOJTHON
MOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3a1a4i Ha

55 JIOKA3aTeIbLCTBO U BBIUUCIIEHUE,
MOCTPOCHHUEM CEUCHU N ITUIINHPA, KOHYCa
CrepeoMeTpriecKue 3a1a9u Ha

56 JIOKA3aTeJIbCTBO U BBIUKCIIEHUE,
MOCTPOCHHUEM CEUEHU W IIUIIMHIPA, KOHYCa

57 [MpuknagHbie 3a/1a4M, CBSI3AHHBIC C
AU HIPOM

58 [MpuknagHbpie 3a1a4M, CBSI3aHHBIE C
[IHJIHHIPOM

59 Cdepa u map




60

[lepeceuenue cdepsl u mapa ¢
riockocThio. Kacanwue mapa u chepbl
IJIOCKOCTBIO. But 1 m300pakeHnue mapa

61

[lepeceuenue cdepsl U 1mapa ¢
nockocTho. Kacanue mapa u cgepbl
IJI0CKOCTBIO. Bua u n300paxeHnue mapa

62

Ypasuenue cepsnl. [Imomans chepsr u e
yacTen

63

Cummetpus cdepsl u mapa

64

CrepeoMeTpryecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYHMCJIICHUC,
CBsI3aHHBIC CO CPEpOil U MAPOM,
MOCTPOSCHUEM HX CEUCHUH MIIOCKOCTHIO

65

CrepeoMeTprueckre 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUEC,
CBsI3aHHBIE CO Cepoil U mapom,
HOCTPOCHUEM UX CCUYCHUH MIIOCKOCTHIO

66

[Tpuknaguble 3aa4u, CBSI3aHHBIE CO
cdepoit 1 mapom

67

[loBTOpEHME: OKPYKHOCTH Ha IJIOCKOCTH,
BBIUMCIICHHS B OKPY)KHOCTH, CTaHAapTHHIC
nogoous

68

Paznuunsre KOM6I/IHaI_II/II/I TCJI BpAlICHUA U
MHOT'OI'paHHUKOB

69

3amauu 1o Teme "Tena u MOBEPXHOCTH
BpalieHus"

70

3anauu o teme '"Tena U MOBEPXHOCTH
BpalieHus"




71

KonTponbHas padora "Tena u
MOBEPXHOCTH BpalleHUs"

72

O6bém nnnunapa. Teopema 06 00bEME
HPSIMOTO [UJIMHAPA

73

Beruncrienne 00bEMOB TeIT C ITOMOIIIBEO
onpenenénnoro nuterpaia. O0pEM KoHyca

74

[Inomagn OOKOBOM U HOJIHOMN
MMOBEPXHOCTH KOHYCA

75

CrepeomeTpHuyieckue 3a7auu, CB3aHHBIE C
BBIUKCIIEHUEM O0BEMOB IIMJIMHPA, KOHYCA

76

[Mpuxnanueie 3agaun mo reme "OO0bEMBI 1
IJIOIA/IA TTOBEepXHOCTEH Ten"

77

OO0OBEM 1mIapa U MApoOBOrO CEKTOpA.
Teopema 06 006bEMe mapa. [Tnomans
cdepbl. CTepeoMeTpUUECKUE 3a]1a49H,
CBSI3aHHBIE C BEIYHCIIEHNEM 00BEMOB
m1apa, MapoBOTO CETMEHTAa M IAPOBOTO
ceKropa

78

[Mpuknagseie 3anaun mo TeMe "OObEMBI
Ten", CBsI3aHHbBIE C 00BEMOM I1Iapa U
oAb chepbl. COOTHOLIEHUS MEXTY
IJIOLURAASIMUA TOBEPXHOCTEN U 00bEMaMHU
10100HBIX TeJ

79

[Togo0HBIE TETa B TPOCTPAHCTBE.
W3menenue o0bEMa mpu Mog00UH.
CrepeoMeTpryIeCcKHe 3a1auk, CBA3aHHBIC C
BBIYHCIICHIEM 0OBEMOB TeIT U TUIOIIAICH
MMOBEPXHOCTEU




80

KontponwsHas padota "Tlhiomann
MOBEPXHOCTU U OOBEMBI KPYTIIBIX Tem"

81

JBuxenus mpoctpanctBa. OTOOpaxeHusI.
JIBrxeHus 1 paBeHCTBO (uryp. Obmme
CBOMCTBA IBMKECHUH

82

Bupl 1BUKEeHUI: TapauieIbHbINA IEPEHOC,
HeHTpAaJIbHad CUMMCETPH A, 3CpKaJIbHad
CUMMETpHUSI, TOBOPOT BOKPYT MPSAMOI

83

[IpeobpazoBanus noxodust. [Ipsmas u
cdepa Diinepa

84

FCOMCTpI/I‘-IeCKI/Ie 3ala4 Ha IPUMCHCHUC
JBHXKCHUA

85

KonTposnbHas padota "Bekrops! B
npocTpaHcTse”

86

O6o6uatomee nosTopenue 11 noHsTHii u
MeToJI0B Kypca reomerpuu 10—11 xmaccos,
CUCTEMaTH3al Ul 3HAHUM:
"TlapanyienbHOCTh NPSIMBIX U INIOCKOCTEHN B
npocrpanctse"

87

O6o6umtomee nosTopenue 11 noHsTHii u
MeTOJI0B Kypca reomerpuu 10—11 iaccos,
cucremaru3anus 3HaHui: "Bektopsl B
npocTpaHcTse”

88

O6ob6uatomee noBTopenue 11 moHsTHii 1
MeTOJ0B Kypca reomerpuu 10-11 xinaccos,
cucreMaru3anus 3HaHuii: "Bekropsl B
npocTpancTse"

89

O06o06maromee mopTopeHue 11 moHATHH U




MeTOJ0B Kypca reomerpuu 10—11 ximaccos,
cucremaru3anus 3Hauuii: "OoremM
MHOTOrpaHHHKA"

90

O6o06maromee mopTopeHue 11 moHATHH U
MeToJ10B Kypca reomerpuu 10—-11 xmaccos,
cuctemaTu3aius 3Hanuii: "O0beM
MHOTOIpaHHHKA"

91

O6o6uatommee noBTopenue 11 nousaTuit u
MeT0/10B Kypca reomerpuun 10—11 xiaccos,
cucreMartusanus 3Hanuii: "Tlnomagu
MOBEPXHOCTU U OOBEMBI KPYIIIBIX Tem"

92

O6oOmaromee nmoropenue 11 noHsaTui u
MeTOJ10B Kypca reomerpuu 10—-11 xmaccos,
cucreMaru3anud 3Hanui: "Thtomanu
MMOBEPXHOCTU U OOBEMBI KPYIJIBIX Tem"

93

HtoroBas KOHTpOJIbHAs padoTa

94

Hrorosast KOHTpoJsibHas paboTra

95

[ToBTOpeHue, 0000IICHNE U
CHCTEMAaTH3aIIMsI 3HAHH i

96

Hcropus pa3BUTHSA CTEPEOMETPUHU KaK
HAaYKU U €€ pOJib B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

HcTopust pa3BUTHS CTEPEOMETPUHU KaK
HayKd U €€ poJib B Pa3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX 1 KOMIIBIOTEPHBIX
TEXHOJIOTHH

98

Hcropus pa3BUTHS CTEPEOMETPUH KaK




HayKd U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

99

Hcropus pazBuTHs CTEPEOMETPUHU KaK
HAYKU U €€ pOJib B Pa3BUTHU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH I

100

Hcropus pa3BUTHS CTEPEOMETPUHU KaK
HayKd U €€ pOoJib B Pa3BUTHUH COBPEMEHHBIX
I/IH)KCHepHBIX nu KOMHLIOTepHI)IX
TEXHOJIOTHH

101

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HAYKH U €€ pOJIb B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

102

HcTtopus pazBuTHs CTEPEOMETPUU KaK
HAYKH U €€ POJib B Pa3BUTHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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