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MNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBisieTcs OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHErO
oOmero oOpa3oBaHHs, TaK KakKk O0O0ECHEeYHBA€T BO3MOYKHOCTb H3yYEHHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAyYHOW  HANpaBJIE€HHOCTM W MPEIMETOB
T'YMAaHUTAPHOTO LUKJIA. [IoCKONBKY JIOrHuecKoe MbIIUIEHHE, (POpMUPYEMOE TIPU
U3YYEHUH  OOYYarOIMMHUCA  NOHSATHUIHBIX  OCHOB  TE€OMETPHHM,  IpPH
JI0KA3aTeJIbCTBE TEOPEM U MOCTPOCHHUH LIEMIOYKH JIOTUYECKUX YTBEPKICHUN ITPU
pELIEHNH T€OMETPUUECKUX 3a]1a4, YMEHHE BBIIBUTATh U ONPOBEPIaTh I'MIIOTE3bI
HEMOCPEICTBEHHO HCIOJIb3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-HAy4YHOIO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Ilenp ocBoeHuss mnporpammbl yudeOHOro Kypca «l'eomerpus» Ha
yIiyOJEHHOM  ypOBHE —  pPa3BUTHE HWHIUMBUIYAIbHBIX  CIIOCOOHOCTEMN
oOyJaronxcsit IpyU W3YYEHUU TE€OMETPUH, KAaK COCTABIIAIONIEH MpeIMETHOU
obnactu «Marematuka W uUHGOpPMaTUKa» uyepe3 oO0ecredyeHrne BO3MOKHOCTH
npUOOpETEHHST U MCTIONB30BaHMsI Oojiee TTyOOKHX T€OMETPUUYECKUX 3HAHUU U
NeUCTBUM, CHeuu(PUUHBIX TEOMETPUH, M HEOOXOAMMBIX JMJIs YCHEIIHOTO
NpoQecCHOHATBHOTO  00pa30BaHUs,  CBSI3aHHOIO  C  MCIIOJIb30BaHHEM
MaTEMaTUKH.

[IpropuTeTHBIMH 33la4aMU Kypca T€OMETpUU Ha YTIIyOJIIEHHOM YpPOBHE,
PaCHIMPSIONIMMH U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

pacUIMpeHne MPEACTABICHNUS O TEOMETPUH KAK YaCTU MUPOBOW KYJIbTYpPBI
¥ (OPMUPOBAHUE OCO3HAHUS B3AUMOCBS3H TEOMETPHUH C OKPYKAIOIIMM MUPOM;

(dopMupoBaHrE NPEACTABICHUA O MNPOCTPAHCTBEHHBIX (PUIypax Kak o
BKHEHIINX MaTEMaTUYECKUX MOJENSX, MO3BOJIAIOIIMX OMHCHIBATh U M3y4daTh
pa3HblE SIBJICHUS OKPY>KAIOIIEr0 MHUpa, 3HAHWE NOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpusd» yueOHOT0 Kypca Fr€OMETPHH;

¢opMupoBaHHe  YMEHHS  BJQJE€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTypax W UX OCHOBHBIMHU CBOMCTBAMHM, 3HAHHUE TEOPEM,
dopMyn U yMeHUE WX MPUMEHSATb, YMEHUS TOKa3bIBaTh TEOPEMBbI U HaXOAUTh
HECTaHAApTHbIE CIIOCOOBI peIlIeHus 3a/1a4;

¢opMupoBaHHE YMEHHUS pacmo3HaBaTh Ha YEpPTEXkax, MOJEIIX H B
pealbHOM MHUPE MHOIOIPAHHMKM M Tela BpalleHHs, KOHCTPYHPOBATh
Tr€OMETPUYECKHUE MOJCIIN;

dbopmupoBanue MTOHUMAaHUs BO3MOXHOCTH aKCHOMaTUYECKOTO
NOCTPOCHUSI MaTeMaTUYEeCKUX TeOopHil, (OpMUPOBAHHWE TOHUMAHUS POIU
AKCHMOMATHUKH IPU IPOBENECHUH PACCYKICHUN;

(dopMupoBaHrE YMEHUS BIAJETh METOJIaMHU JI0Ka3aTE€IbCTB U AITOPUTMOB
pEelIeHHs, YMEHUS UX MPUMEHATh, MPOBOAUTH JOKA3aTEJbHbBIE PACCYKICHUS B
XOJIe PEIICHHs] CTEpPEOMETPUYECKMX 3aJad M 3aJad C [PaKTUYECKUM
colepkaHueM,  (opMmMHpoBaHME  MPEACTAaBICHUS O  HEOOXOAUMOCTH
JIOKA3aTeJbCTB MPU OOOCHOBAHMM MATEMATHYECKUX YTBEPKIECHUW W POJH
AKCHMOMAaTHKH B POBEJECHUU JAETYKTHUBHBIX PACCYXKICHUM;

pa3BUTHE W COBEPUICHCTBOBAHUE HHTEIUIEKTyaIbHBIX M TBOPYECKUX

CHOCOOHOCTEM o0yJaromuxcs, M03HABATEILHON aKTUBHOCTH,
WCCJIeIOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHS, HHTEpEca K N3YUEHUIO
T€OMETPUH;

dbopmupoBaHue (GyHKIIMOHATHHOM IPaMOTHOCTH, pEeJIeBaHTHOM

T€OMETPUHU: YMEHHUS PACIO3HABATh MNPOSBICHUS T'€OMETPUYECKUX ITOHATHH,
O0OBEKTOB M 3aKOHOMEPHOCTEW B pEAJbHBIX >KU3HEHHBIX CUTyallUsX U MpHU
U3YYCHUU JIPYTUX YYEOHBIX TPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U



3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEANIbHBIX CHTyalud, HWCCIEAOBAHUS
MOCTPOEHHBIX MOJIEEH, MHTEPIIPETALIMU MTOTyUYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMU COJIEP)KaTENbHBIMU JIMHUAMU yueOHOTo Kypca «['eomerpus»
B 10-11 kmaccax sBistorcs: «lIpsMble M IUIOCKOCTH B MPOCTPAHCTBEM,
«Mmuororpannukmn», «Tema Bpamenus», «BexkTopel W KOOpAMHATHI B
IPOCTPAHCTBEY, «JBI)KEHUS B IPOCTPAHCTBE.

CohopmynupoBannoe Bo ®I'OC COO TpeOoBaHHE «yMETh ONEPHUPOBATH
HOHATUSMUY», PEIIEBAHTHBIMH T€OMETPHUU Ha YIITyOJEHHOM ypOBHE OOy4YeHHS B
10—-11 kmaccax, OTHOCUTCS] KO BCEM COJAEPKATEIbHBIM JUHUSAM y4eOHOTO Kypca,
a (QopmMHpOBaHUE JIOTHUYECKHMX YMEHUU paclpenessieTcss He TOJbKO II0
CONIEp)KaTENbHBIM JIMHUAM, HO M 10 romam oOyuenusa. CoaepxaHue
0o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOEHUS
denepanpHOM paboueld MPOrpamMMBbl, pacHpeneNéHHBIM 10 TOoJaM OO0y4YeHUS,
CTPYKTypUpPOBaHO  TakUM  00pa3oM, UYTOObI KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOIPOCaM OOy4YaroIIuecs: o0palaiuch HEOJHOKPATHO. IJTO
MO3BOJIIET OpPraHM30BAaTh OBJAJCHUE TEOMETPUYECKUMHU TOHATUSAMU U
HaBbIKAMH TIOCJIEOBATEIbHO U TMOCTYIATENbHO, C COOJIOJACHHEM MPUHIUIA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYaTh B OOIIYI0 CHUCTEMY
TeOMETPUUYECKUX TPEICTABICHUN OOYyYaroIIUXCs, pacuIupss U yriyomss eg,
00pa3ysl MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

Ilepexon k 3y4eHHIO T€OMETPUH HA YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marth ycioBua ansd  guddepeHunandd  00ydeHHs, TOCTPOSHUS
UHIAUBUIYABHBIX 00pa30BaTeNIbHBIX IpPOrpaMM, OOeCleuuTh YriIyOn€HHOe
U3y4eHHE T€OMETPUH KaK COCTaBIIAIONIEH yueOHOoro mpeamera « MaTemaTukay;

NOJATOTOBUTh OOYYAIOIIMXCS K NPOJOJDKEHUIO W3YYEHUS MAaTEMaTUKH C
y4€ToM BbIOOpa Oymyrieit mpodeccun, odecnednBas MPEeEeMCTBEHHOCTh MEXTY
o0mM 1 npoeccrnoHaTbHBIM 00pa30BaHUEM.

Ha wn3yuenue yueOHOro kypca «l'eomerpusi» Ha yrilyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Hemento), B 11 kiacce —
102 yaca (3 yaca B HezeNIO).



COJEP XAHME OBYYEHUA
10 KITIACC

IIpsimble M VIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUSA CTEpeOMETpUU. Touka, MpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 AKCMOMATHYECKOM IMOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHHe NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS,
napajulesIbHble W CKpeuuBaronuecs npsmble. [Ipu3Hakm CkpemmBaromuxcs
npsaMbIX. [lapajmenpHOCTP MNpsAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
NapajulesIbHbIe IIPSAMBIE B NPOCTPAHCTBE, IMAPAIEIBHOCTh TPEX NPSIMBIX,
NIapaJuUIeIbBHOCTh NPSAMOM M IUIOCKOCTH. IlapamienbHoe W LEHTpalbHOE
IPOEKTUPOBaHUE, N300paxeHue Quryp. OCHOBHBIE CBOKCTBA NapaJlIEIbHOTO
npoeKTupoBaHus. M300paxkeHne (uryp B NapajuiedbHOM MPOEKUUHU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJl MEXIAy MNPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEH:  IMMApAJUIENbHBIE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHBIX IUIOCKOCTel. [Ipocrteiinime mNpocTpaHCTBEHHBIE (QUTYypbl Ha
IJIOCKOCTH: TETPA3P, MAPAIIIETETUIIE], TOCTPOCHHUE CEUEHUM.

[leprieHIMKYISAPHOCTH NPSMOM U INIOCKOCTH: NEPIEHAUKYIISPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJUICIbHBIE U MEPIEHAUKYISAPHBIE K INUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOW M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHNKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHMUE.
[leprieHaMKynsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MOPSIMOM A0 IUIOCKOCTH, MPOEKIHs (PUrypbl Ha MJIOCKOCTb.
[leprieHIMKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTH ABYX
II0cKoCcTer. Teopema o0 TpEX NepueHIUKYJIIApax.

YTubl B IPOCTPAHCTBE: YroJl MEXY NPSAMOH U ILIOCKOCTBIO, JABYTPAHHBIH
yroJl, JIMHEMHBIM YroJI JABYIPAHHOTO yria. TpEXrpaHHbIM M MHOTOIDAHHBIE
yrabel. CBOMCTBA IJIOCKUX YIVIOB MHOIOrpaHHOro yria. CBOMCTBA IUIOCKUX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopemMbl KOCUHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKu

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuKa. [Ipu3ma: n-yronpHas
npusMa, mpsMas M HAKJIOHHAs MpPHU3MBL, OOKOBask W TMOJIHAS IOBEPXHOCTH
npusmsl. [lapamnenenunes, NpsAMOyroJIbHBIM IMAPAIUIENEIUIIE] U €T0 CBOMCTBA.
Kparyaiimie nyth Ha NOBEPXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuna: n-yronapHas nupamuma,
npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TI'paHel
IIPaBWJIBHON NUpaMuabl. [IpaBuiIbHBIE MHOTOIPAHHUKH: NIPABUJIbHASI IPU3MA U
IIPaBWJIbHAS NUpPaMuJa, IPaBUJIbHAS TPEYroJibHAs NUPaMUAa U IPABUIBHBINA
TeTpa’p, Ky0. IlpeacraBieHre O NpaBUIBHBIX MHOTOIPAaHHHUKAX: OKTa3Jp,
JNOJEKadIp U UKOCAdIp.

Boruncnenne 3J€MEHTOB MHOTOTPAaHHHMKOB: pE&Opa, IUAroHai M, YTIbl.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON NPHU3MBI,
IUIOIAb OCHOBAHUH, TeOpeMa O OOKOBOW MOBEPXHOCTH IPSIMOW MPHU3MBL
Ilnomans OGOKOBOH MOBEPXHOCTH M IOBEPXHOCTH IPABHIBHON MHMPAaMHIBL,
TeopeMa O IUIOMAAN yCEYEHHON TMPAMU/IBI.

CuMmMeTpuss B NOPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHHM IPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBUIBHOM MHOIOIPAHHHMKE: CHMMETPHUS



napajieJIenune1a, CUMMETPHS MPABUIBHBIX NPHU3M, CUMMETPHUS MPaBUIbHOU
OUPaMUJIBIL.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIPABICHHBIE M IPOTHUBOIOJIONKHO
HaIlpaBJICHHbIE BEKTOpbl. PaBeHCTBO BekTOpOB. JIEMCTBHS C BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHUE
BeKTOpa Ha uuciio. CBOHCTBAa CIOKEHHsSI BEKTOpPOB. CBOICTBA YMHOKEHHS
BeKTOpa Ha uyucio. IloHstue komiaHapHble  BekTopbl. IIpu3Hak
KOMIUIAHApPHOCTH TpEX BekTopoB. [IpaBmno mnapamnenenunena. Teopema o
Pa3oKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. [IpsMoyronbHas
cucTeMa KoopAuHAaT B mpocTpaHcTtBe. KoopaumHaTel BekTopa. CBs3b MEXAY
KOOpAMHATAMHU BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJI MEXKIYy BEKTOPAMH.
CkaJsipHOE NPOU3BEICHHUE BEKTOPOB.
11 KIIACC

Tena Bpamenus

[TonsTHA: UWIMHOpPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAsl IOBEPXHOCTD,
chepudeckas MOBEPXHOCTh, OOpa3ylolIue TOBEPXHOCTEH. Tena BpalleHUS:
WIKHIP, KOHYC, YCeU€HHBIA KOHYC, cdepa, map. B3anmHoe pacmnoioxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHMs Ha INIOCKoCTU. Pa3BépTka nunuuapa u koHyca. CummeTpust cepsl u
niapa.

O6béMm. OcHoBHBIE CcBoHcTBa 00BEMOB Ten. Teopema 00 00BEME
IPsIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 Hee. OObEM HpsAMOl U
HAaKJIOHHOW MpU3MBbl, IWIMHIpA, NHpaMuIbl M KoHyca. OObEM mapa u
[IAPOBOT'0 CErMEHTA.

KomOunHanuu Ten BpallleHWs WU MHOTOIpaHHHMKOB. [Ipu3ma, BnucaHHas B
IWIMHApP, OMHMCAaHHasg oOKoyuo ImHapa. llepeceuenue cdepbl u mapa c
iockocThio. Kacanue mapa u cdepsl miockocTeio. [loHsTHE MHOTOrpaHHMKA,
OMHCAaHHOTO OKOJO cdephl, ceppl, BNMCAHHON B MHOTOTPAaHHHK WM TEJO
BpAILICHHUS.

[Tnomans mMOBepXHOCTH IMIIMH/IPA, KOHYCA, TJIOMAas chephl u e€ JacTei.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOLIAJEH MOBEPXHOCTEH
nonoOHbIX Quryp. [IpeoOpa3zoBanue nomodus, romoreTus. Pemenne 3anay Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHUi MHOTOTPAHHUKOB W TEN BpAUICHUS: CEUYEHUS
muIMHApa (MapauiebHO W MEPHEeHIUKYJISPHO OCH), CEYEHHsA KOHyca
(mapasuiesbHbIE OCHOBAHMIO M MPOXOJSALIME Yepe3 BEPIIMHY), CEYEHUs LIapa,
METO/bl INOCTPOEHUS CEYEHUH: METOJ  CJIEJ0B, METOJ BHYTPEHHEIO
IPOEKTUPOBAHHUSI, METO IEPEHOCA CEKYIIEH MITOCKOCTH.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepauuu HajJ BeKTopaMu. BektopHoe
YMHOKE€HHE BEKTOpOB. CBOICTBAa BEKTOPHOrO yMHOEHHs. [IpsiMmoyroiibHas
cucTteMa KoopAauHaT B mpocTpaHcTBe. Koopawnatsl BekTopa. PasznoxxeHue
BeKTOpa 10 0asucy. KoopAauMHaTHO-BEKTOPHBI METOA TMpU  PEIICHHUH
r€OMETPUYECKUX 3a/]1a4.

J{BH2KeHMSl B IPOCTPAHCTBE

JIBmxxenus: npoctpancTBa. OtodOpakeHus. [Br>keHus: 1 paBeHCTBO Puryp.
OOuue cBoiicTBa ABWXKEHUU. Buabl IBUXKEHUN: NapalielbHbIA TEPEHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaIbHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSMOIA.
[TpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BOCIUTAHKE:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIUU  OOydYaromerocs  Kak
AKTUBHOT'O Y OTBETCTBEHHOI'O YWJIEHA POCCUICKOIO OOIIECTBA, TPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHUe
B3aUMOJIEICTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI 1 Ha3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKEHUS
K MPOILJIOMY U HACTOSIIIIEMY POCCHUIICKON MaTEMaTUKH, HEHHOCTHOE OTHOILICHHE
K JOCTHKECHUSAM POCCHHUCKHMX MAaTEMaTUKOB M POCCUMCKOM MaTeMaTH4eCKOU
IIKOJIbI, MCIOJb30BAHUE ITUX IOCTH)KEHH B JAPYIMX HayKax, TEXHOJIOTHSX,
chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
cOpPMUPOBAHHOCTh ~HPABCTBEHHOTO CO3HAHWUS, STUYECKOrO TOBEICHUS,
CBA3AHHOIO C IPAKTUYECKUM [PUMEHEHHEM JOCTHKEHUW HayKu U
NEATENbHOCTBIO YYEHOTO, OCO3HAaHHWE JHMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOMYUBOTO Oy IyIIETO;

4) 3cTeTHYecKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHnH, paccyXIeHUN,
BOCHIPUMMYHMBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) pusnuyeckoe BocnuTaHue:

c(OpPMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYeCKUe 3HaHHUS B
UHTEpEcax 3J0pOBOTO M 0e30macHOro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0pPOBBIO (30pOBOE NUTaHWE, COaJaHCUPOBAHHBIN
PEXUM 3aHATUN U OTAbIXA, PETYyJsipHas Qu3uvecKas akKTUBHOCTD), (pu3mueckoe
COBEPILIEHCTBOBAHUE npu 3AHATHIX CHIOPTHUBHO-03JOPOBUTEIBHOM
NEeSATENBHOCTBIO;

6) TpynoBoe BocnUTaHUE:

TOTOBHOCTh K TpyAy, OCO3HAaHHE LEHHOCTH TPYIOJIIOOMS, WHTEpPEC K
pa3auuHbiM  cpepaM  TPO(ECCHOHATBHOM  JEATEIBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEPILIATH OCO3HAHHBIA BBIOOP
Oyayuieil mpodeccu U peaqn30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh H  CIOCOOHOCTh K  MaTeMaTH4ecKoMy OOpa3oBaHHIO U
caM0o0Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUU MTPAKTUYECKHUX 33]1a4 MaTEMATUUYECKOI HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhl, MOHUMAHUE BIUSHUS
COLIMAIBHO-DKOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME IPUPOJHON H
COLIMAIIBHOM Cpelbl, OCO3HAHHME TIJI00aJIbHOrO XapakTepa HKOJIOTHYECKUX
npo6JieM, OpHEHTalUsl Ha TPUMEHEHUE MaTeMAaTUYECKUX 3HAHUN ISl peIICHUS
3a/1a4 B 00JIACTH OKPYKAIOIIEeH Cpefibl, IIIAHUPOBAHUE TIOCTYIKOB U OIL[CHKU UX
BO3MO’KHBIX ITOCJIEACTBUHN ISl OKPYKAIOIEH CPEbI;



8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAayKH U  OOIIECTBEHHOW NPAKTUKH, MOHHMaHHUE
MaTeMaTHUYECKOM HayKH Kak c]epbl 4eIOBEUECKOMl AESITeTbHOCTH, HTAmoB €€
pPa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTUSA LMBWIM3ALUHU, OBJIAJCHHUE SI3bIKOM
MaTEMaTUKH M MaTE€MaTUYECKOM KYJbTYypOH Kak CpPEACTBOM IO3HAaHUSA MHpA,
TOTOBHOCTb OCYILECTBIJISITh IPOECKTHYIO M HCCIIEOBATENIBCKYIO IEATEIBHOCTD
VUHAUBUIYAJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble 1oruueckue aecTBUs:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaT€MAaTHYECKHX
OOBEKTOB, TMOHSATHM, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHPOBAThH
OIIPENEIICHUS MIOHSTHUH, yCTaHaBIUBAaTh CYILIECTBEHHBIN MIPU3HAK
KJIacCHU(UKAIlMU, OCHOBaHUS JJs O0O0OOIIEHHWsS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN34;

BOCIIpUHUMATh, (POpPMYyIHpOBaTH M  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHBIE, € AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeurs B (DaKTax, JaHHBIX, HAOMIOIEHUSAX U YTBEPKICHUAX, IpeAJaraTh
KPUTEPHUH JIJIs1 BBISIBJIEHUS 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

JIeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aK/IFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTEeMaTU4YECKUX
YTBEPKJIECHUN (IpSAMbIE W OT HIPOTUBHOIO), BBICTPaUBaTh apryMEHTALHUIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

BEIOWpATh CIoco0 pemieHus y4ueOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BapUMaHTOB peUIeHUs, BbIOMpaThb HauOoyiee NOAXOMAIMKA C  y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbCKie AeHCTBUA:

MCIIOJIB30BaTh BOIPOCHI KAK MCCIEAOBATEIBCKUN MHCTPYMEHT IO3HAHMS,
dopMynTupoBaTh  BOMPOCHL, (PUKCHUpYIOUIME MPOTHBOpEYHEe, MpodieMy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OpMHUPOBATh TUNIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULINAI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SBJIICHHS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEM  MEXAy OOBEKTaMH,
SIBJICHUSIMHU, IIPOLIECCAMM;

CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIIEHUS M BHIBOJBI 110 PE3YJIbTaTaM
IPOBEIEHHOIO HAOIIOJEHUS, HCCIEN0BAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

IIPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IIPOLECCA, & TAKXKE BBIIBUIATH
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ uHpopmanmeit:

BBISIBJISITh 1e(pUUMTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIs PELLICHUs 3a1a4u;



BbIOMpaTh ~ MHPOPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, PEJCTABIATh €€ B pa3IU4HbIX (hopMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyIIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHbBIE YHUBepPcaJbHbIEe YUueOHbIe elicTBUs

OoOurenue:

BOCIIpUHUMATh U  (OPMYyIHUPOBATH CYXKIACHHSI B COOTBETCTBHH C
YCJ'IOBI/IHMI/I " OeiisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3peHI/IH B YCTHBIX 1 IMMCBMCHHBIX TEKCTAaX, AaBaTh IOJACHCHUS I10 XOI[y peHIeHI/Iﬂ
3a1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIbTaT;

B X0J1¢ 00CYKICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
HpO6HeMI)I, pemaeMoﬁ 3aa4yli, BBICKA3bIBATh HACH, HAILICJICHHBLIC Ha IIOUCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KILCHI/IH C CY)KI[GHI/IHMI/I z[pyrnx yqaCTHHKOB
nuanora, 0OHapyXKMBaTh Pa3IMuMe W CXOJICTBO MO3UIINI, B KOPPEKTHOU (hopme
(bopMyIpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpCI[CTaBJ'DITB pGBYHBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa,
UCCIIEJIOBAHUS, MPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aJ1a4 TPE3CHTAIINN 1 OCOOCHHOCTEN ayIUTOPHH.

PeryisiTuBHBIC YHUBepCAJIbHbIe Y4eOHbIE 1eiCTBUA

Camoopranusanus:

COCTABJISTH IUIAH, aJTOPUTM PEIICHU 33Ja4i, BBIOUPATH CIIOCO0 peleHus
C y4€TOM HWMEIOIINXCS PEeCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPHUAHTHI PELIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJICKT:

BJaJIeTh HAaBBIKAMU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEPIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HMX pE3YJbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M Pe3yJbTara
pelIeHnss MaTeEMaTUYECKOM 3a1auH;

OPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh HpPH PpPELIEHUU
3a/la4yd, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH
OPUYMHBl JIOCTH)KEHUS WM HEJIOCTHIKEHUS Ppe3yJbTaTOB JI€ATEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eAATEJILHOCTD:

NOHMMAaTh ¥ WUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHAMBHUIyaJIbHOM paOOTHl MPH pPELICHUH Yy4eOHBIX 3ajad, NMPUHUMATh IENb
COBMECTHOM NI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW padOTHI,
pacnpenesnsaTh BUIbI padoT, JOroOBapuUBaThCs, 00CYKAATh MPOLIECC U PE3YIbTaT
paboThI, 0000aTh MHEHHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (00CykaeHUsI, 0OOMEH MHEHHIA,
«MO3TOBBIE HITYPMBD)> W HWHBIE), BBIIOJHATH CBOK 4YacTb padOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH WICHAMH KOMAaH]Ibl, OLIEHUBAThH
KayecTBO  CBOEr0  BKJaJa B OOHIMM  TOPOAYKT TO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



NNPEJMETHBIE PE3YJIBTATBI

K koHniy 10 knacca oOyvaromuics HayqYuTCs:

CBOOOJIHO OINEPUPOBATH OCHOBHBIMH MOHATHUSMU CTEPEOMETPHUM TIPU
pELIeHNH 337a4 U IPOBEJACHUH MATEMATHYECKUX PACCYKICHUM;
IPUMEHSATh aKCUOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1aY;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B POCTPAHCTBE;
CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU, CBSI3aHHBIMM C yIJlaMHd B
IPOCTPAHCTBE: MEXIY MNPSMBIMU B IMPOCTPAHCTBE, MEXIY NPSAMON U
IJI0CKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAHHUKAMH;
CcBOOO/IHO pacrno3HaBaTh OCHOBHBIE BUIbl MHOTOIPAaHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBIN Napajienenunesn, Kyo);
KJIacCU(UIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA IS
KJIacCU(pUKaIUK;

CBOOOJIHO ONEpUPOBATh MOHATHUAMH, CBSI3AHHBIMH C CEUCHHEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

BBINIOJIHATh ~ NApaJUIENbHOE,  LEHTPAJbHOE U OPTOrOHAIBHOE
OPOEKTUPOBaHKWE (UTYp HA IJIOCKOCTh, BBINOJIHATH H300paKEHUS
¢buryp Ha IIOCKOCTH;

CTPOUTh  CEYEHHS] MHOIOTPAHHUKOB  pa3JIMYHBIMM  METOJAMH,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOIIAAM IOBEPXHOCTEH MHOIOTPAHHUKOB (IIPU3MA,
NUpaMU/Ia), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OMEpPUPOBATH MOHATHSAMH: CHUMMETpPUS B IPOCTPAHCTBE,
LEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OChb M IUIOCKOCTh
CUMMETPHUH (PUTYPBI;

CBOOOJIHO OMEpPUPOBATH MOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpPaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

BBITMIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelmarh 3aJayd Ha JI0Ka3aTeIbCTBO MaTEeMaTUYECKUX OTHOLIEHUH WU
HAXO0XKJEHUE F€OMETPUYECKHUX BEJIMYMH, IPUMEHSISI U3BECTHBIE METO/IbI
OpU PEIICHMH MaTeMaTUYeCKHX 3a7ad IOBBIIIEHHOIO M BBICOKOTO
YPOBHSI CII0)KHOCTH;

OPUMEHATh MPOCTEUIINE MPOrPaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHUCTEMBl NPHU PEIIEHUU CTEPEOMETPUUYECKHUX
3ajady;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUIypaX, NpPEICTAaBICHHYIO Ha
YepTekKax U pUCyHKax;

OPUMEHATh I[IOJYYEHHBbIE 3HAaHWA HAa MPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATHh PEAIbHBIE CUTYyallld, IPUMEHATh W3YUYEHHBIE TOHITHUS
B MpOLECCE IOUCKA PELICHHS MaTeMaTU4YECKH CHOPMYIHMPOBAHHON
npoOJieMbl, MOJEIUPOBATh PeaJbHbIe CUTYaIlMH Ha SA3BbIKE T€OMETPUH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJIeNn C UCII0JIb30BAaHUEM
TeOMETPUUYECKUX TOHATUH M TEOopeM, ammapara aireOpbl, pelaTh



IPAKTUYECKUE 3a/1aud, CBA3AHHBIE C HAXO0XKJIEHUEM TIE€OMETPUYECKHX
BEJINYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUU Kak
COCTAaBHOW YacTH (PyH/IAMEHTA Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kaacca oOyvaromuiics HayqYuTCs:

CBOOO/IHO ONEPUPOBATH MOHITHSIMH, CBSI3AaHHBIMU C LIUJIUHAPUYECKOH,
KOHMYECKOH U c(epudyeckoil MOBEPXHOCTSIMH, OOBICHITH CIOCOOBI
HOJIyYEHHUS;

OIEpUPOBaTh TMOHATHSAMH, CBSI3aHHBIMH C TE€JaMd  BpAallCHMUS:
UIMHAPOM, KOHYCOM, CEpOoi U IapoM;

pacmo3HaBaTh Tela BpalleHus (UWIMHIAP, KOHYyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOJTYYEHHUS TN BPAIICHHUS;

KJIaCCHU(PHUIIMPOBATh B3aUMHOE PACIOJIOKEHUE cPephl U MIIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TE€J BPALIEHUS,
OOBEMBI U IIIOMIAIM TOBEPXHOCTEN MHOIOTPAHHUKOB M TE€J BpalICHUS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OMEpUPOBATH IMOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSIMU
T€1 BpALIEHUS W MHOTOIPAaHHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 onucaHHbIi 0K0JI0 chepsl, chepa, BIUcaHHAs B MHOTOTPAHHUK
WIM TEJIO BPAILCHHUS;

BBIUKCIIATh COOTHOLIEHUS MEXIy IUIOMAAIMH IOBEPXHOCTEH U
00BEMaMU TTOTOOHBIX TEJT;

n300pakaTb M3y4aeMmble (PUTypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaX, NPEICTAaBICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOO/IHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelarb TeOMETPUYECKHE 3aJaud Ha BBIUMCICHUE YIJIOB MEXIY
OPSIMBIMA M IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUNA OT TOYKH JI0
IUIOCKOCTH, B II€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPIHHATHOIO
METO/1a [P PELICHUN;

CBOOOJIHO ONEpUPOBATH TOHATHSMH, CBS3aHHBIMH C JBU)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA ABUKEHNN;

BBINIOJIHATh M300paXeHUs] MHOTOTPAHHUKOB M TE€J BpALLECHUA IPHU
[IapajuleIbHOM IEPEHOCe, LEHTPAIbHOM CUMMETPUH, 3€pKaJIbHOMU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPSIMOM, TpeoOpa3oBaHus MOA00US;
CTPOUTh CEUEHHS MHOTOIPAaHHHUKOB W TEJl BpALIECHUA: CEYCHUS
HWIMHApa (MapaJyielbHO M NEPIEHIUKYJSIPHO OCH), CEYEHHUs] KOHyca
(mapasuiesbHbIE OCHOBAHMIO M MPOXOJSIINE YEPE3 BEPUIMHY), CEUEHUS
mapa;

UCIIOJIb30BaTh METOJAbl MOCTPOEHUS CEYEHHUW: METOJ CJIEAO0B, METO[
BHYTPEHHETO POEKTHPOBAHUS, METO/I IEPEHOCA CEKYILEN IIJIOCKOCTH;
JIOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

IPUMEHATh FT€OMETPUYECKUE (PAKTHI JUISl PELICHHS] CTEPEOMETPUYECKHUX
3a]1a4, NPEAIoarallliuX HECKOJbKO I[IAroB PEIICHHS, €CIIA YCIOBHS
IPUMEHEHUS 3aJIaHbl B IBHOW U HESIBHOU (hopMme;



pelmarh 3aJayd Ha JI0Ka3aTeIbCTBO MaTEeMaTUYECKUX OTHOLIEHUH WU
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

IPUMEHSThH IpOrpaMMHbIE CpelcTBa U 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHUCTEMBl NPHU PELIIEHUH CTEPEOMETPUUYECKHUX
3ajady;

OPUMEHATh  IOJIyYEHHbIE 3HAHUS HA [PAKTUKE: CPABHUBATH,
aHAIM3UPOBATh W OLEHHUBAThb pEalbHbIE CHUTYallUH, NPUMEHITh
U3YYEHHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA B MPOLIECCE NTOMCKA PELICHUS
MaTeMaTuyecku C(HOPMYJIUPOBAHHON  TPOOJIEMBbI, MOJAETUPOBATH
peaslbHbIE CUTYyallMu Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh NOCTPOCHHBIE
MOJIENIM C HCIOJIb30BAHHEM T'€OMETPUYECKUX IOHIATHH U TEOpEM,
anmapara anareOppl, pellath MPaKTUYECKHE 3a/Jayd, CBS3aHHBIE C
HAXO0XKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUU Kak
COCTAaBHOW YacTH (PyH/IAMEHTA Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne KoauuecTBO YacoB
HanmenoBanue pasaenoB DJIeKTPOHHBIE (HH(PPOBHIE)
n/ KoHTpoJbHbIE IIpakTHyeckue
H TeM NPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChbl
n padoTsbI padoThI
1 Bgenenue B crepeoMeTprio 23 1
) B3aumHoe pacnionoxeHue 6 1
IPSIMBIX B IPOCTPAHCTBE
[TapannenpHOCTb MPSIMBIX U
3 IJIOCKOCTEH B 8
IIPOCTPAHCTBE
[TepnieHIMKyISIPHOCTD
4 MPSIMBIX U TIJIOCKOCTEH B 25
IIPOCTPAHCTBE
VYTl U paccTOSHUS 16 1
MHororpaHHuKu 7 1
BexkrTopsl B IpoCTpaHCTBE 12
2 [ToBTOpEHHE, 0000IIICHUE 1 5 5
CUCTEMAaTH3alMsl 3HAaHUM
OBILIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME 102 6 0




11 KITACC

HaumenoBanue
pa3iesioB H TeM
NMPorpamMmbl

Ne
n/n

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

dyeKkTpoHHbIE (LM pPOBbBIE)
o0pa3oBaTe/bHbIE Pecypchl

AHanuTnyeckas
reOMEeTpUs

15

[ToBTOpEHUE,
000011IeHHE U
CHCTEeMaTU3aIUs
3HAHUM

15

O0BéM
MHOTOTpaHHHUKA

17

4 Tena BpaieHus

24

[Tnomann
MIOBEPXHOCTH H
00BEMBI KPYTIIBIX
TEI

6 JBr>xeHus

[ToBTOpEHME,
000011ICHIE 1
CHCTEMaTH3alHs
3HAHUH

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







ITOYPOYHOE INTAHUPOBAHMUE

10 KJTACC
N KosmuecTBo yacos DJIEeKTPOHHbIE

°

Hara uupposbie
n/ Tema ypoka KonTpoJsbnbie IIpakTH4eckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
n padoThI padoThI
pecypchl

OcHOBHBIE MpaBUIa
n300paKeHHsI HAa PUCYHKE
TUIOCKOCTH, MapajuIeIbHbBIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsiTusa crepeomerpun:
TOYKa, MpsimMasi, MI0CKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa N300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeNbHBIX MPSIMbIX
(OTpE3KOB), CepeTUHBI
OTpe3Ka

IHousTus:
MepeceKaroIIecs
IUIOCKOCTH,
MepeceKaroIrecs npsmas u
IUIOCKOCTE;
MOJTYTIPOCTPAHCTBO

Tlousarus:




MepPeCeKArOIINeCs
IJIOCKOCTH,
nepeceKaroIrecs mpsamas u
IJIOCKOCTb;
MOJTYTIPOCTPAHCTBO

MHOTrOrpaHHuKH,
N300paxKeHHe MPOCTENIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX
00BEKTOB

MHoOrOorpaHHuKH,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIEICTBUS U3 HUX

AKCHOMEI CTECPCOMETPUH U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MEpPBbIC CIIC/ICTBUS U3 HUX.
CriocoObl 3a1aHUsT IPSIMBIX
M TIJIOCKOCTEH B
MPOCTPAHCTBE.
O0603HaueHMs PSMBIX U
IJIOCKOCTEM

10

N3o0pakeHune ceueHuit




nUpaMUIbl, Kyoa u
MIPU3MBI, KOTOPBIE
MIPOXOJAT uepe3 ux peéopa.
N3ob6paxenue
nepeceyeHus! MoTy4eHHbIX
IIJIOCKOCTEM.
PackpamvBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETaMHU

11

N3o0pakenue ceueHuii
UpaMU/JIbl, KyOa 1
MIPU3MBI, KOTOPBIS
MIPOXOJIAT uepes ux péopa.
N3obpaxenue
nepeceyeHusl MoTydeHHbIX
IIJIOCKOCTEM.
PackpaivBanue
MOCTPOCHHBIX CEUSHUN
pa3HBIMH LIBETaMHU

12

N3o0pakenue ceueHuia
MpaMuIbl, Ky0a u
MPU3MBIL, KOTOpbIE
MIPOXOJIAT uepes ux péopa.
N3obpaxenue
nepeceyeHus MoTyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanne




MMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETAMHU

13

N3o0paxeHne cedeHmit
UpaMUIbl, Kyoa u
PU3MBI, KOTOPBIS
MIPOXOJAT uepe3 ux peéopa.
N3o0paxenue
IepeceyeHusl MOIyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMU IIBETaMHU

14

Meton cnenoB i
MOCTPOEHUS CEUCHUI

15

Meron cnenos nis
IIOCTPOEHUS CEUCHUM.
CaoiicTBa niepece4eHui
MPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
IIOCTPOEHUS CEUCHUM.
CaolicTBa niepece4eHni
MPSIMBIX U IIJIOCKOCTEN

17

[TocTpoenue ceueHwmii B
nupamuie, Kyoe mo tTpém
TOYKaM Ha pEOpax.
Co3nanune BBIHOCHBIX
YepTeKel 1 3aluCh I1aroB




IIOCTPOCHUS

18

[TocTpoeHue ceuenuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3znianue BHIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

19

[TocTpoeHue ceueHuit B
nupamuse, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Co3znanue BBIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
IIOCTPOCHHUS

20

[TocTpoeHue ceueHuit B
nupamujie, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Co3znaHue BBIHOCHBIX
YEepTEKEH U 3alKCh 1IaroB
IIOCTPOEHHUS

21

IToBTOpeHnE
iaHuMeTpun: Teopema o
MPOTOPIIMOHATBHBIX
orpeskax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpEHUE
mraHuMeTpun: Teopema
Menenas. PacueTsl B




CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus
Pa3BUTHSA IUIAHUMETPHUH U
CTEPEOMETPUH

23

KonrponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3auMHoe pacnonoxeHnue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBatonyecs
npsmele. [Ipusnaku
CKpELIUBAOIINXCS
npsaMmbIx. [lapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema o Cy1liecTBOBaHUU
Y €IMHCTBEHHOCTH IIPSIMOM
MapajuleJIbHON TaHHOU
IPSAMOM, MPOXOALIEH
4yepe3 TOUKY IPOCTPaHCTBA
U He JIeKallel Ha JaHHOU
npsMoi. Jlemma o
IIepeCEYCHUH
MapajuIeIbHBIX IPSIMbIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o Tpéx
N1apAJUIEIbHBIX IPSIMBIX.




Teopema o
CKpCHIMBAIOIINUXCA MTPAMBIX

27

[TapamensHoe
MIPOCKTHPOBAHUE.
OcHOBHBIE CBOICTBA
napajuieIbHOTO
MIPOEKTHPOBAHUSI.
N300paxeHune pazHbIX
buryp B MmapauieIbHON
MIPOCKITHH

28

[lenTpanbHas IpOEKIUs.
VY01 ¢ COHaNpaBICHHBIMU
CTOPOHAMU. YTOJI MEXKIY
PSIMBIMU

29

33.,[[8.‘11/1 Ha JOKa3aTCJIbCTBO
1 UCCIICAOBAHNC,
CBsA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B
MMPOCTPAHCTBC

30

[TonsATHA: MapaIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npocrpasctse. [Ipusnak
[IapaJuIEIbHOCTH NPSAMOU U
miockocTH. CBolicTBa
[IapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

31

FCOMCTpI/I‘leCKI/IC 3aJa4Md Ha




BBEIUHCIICHUE U
JI0Ka3aTelIbCTBO,
CBSI3aHHEIE C
MapaIeIbHOCTHIO IPSIMBIX
7 INIOCKOCTEN B
MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MPOXOJIAIIETO Yepe3
JIAaHHYIO TIPSIMYIO Ha
YEpTEKE U NMapauIeTbHOTO
JIpyrou npsmoit. Pacuér
OTHOILIEHU I

33

[TapamnensHas nmpoexuus,
IIPUMEHEHUE AJIs
[IOCTPOEHHUS CEUEHU KyOa
U MapauleIenuIeaa.
CaoiicTBa
napajuiesienunesa u
MIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX INTIOCKOCTEMN

35

Teopema o
napajvieIbHOCTH U
€IMHCTBEHHOCTHU
IJIOCKOCTH, MPOXOISIIEH
4yepes TOUKY, He




IIPUHAICKALLYI0 JaHHOU
IJIOCKOCTH U CJIEICTBUSA U3
HeE

36

CaoiicTBa napamieabHbIX
IJIOCKOCTEM: O
NapajuIeIbHOCTH MPSIMBIX
nepeceyeHus npu
[IEPECEUEHUH JIBYX
NapajuIeIbHBIX TIOCKOCTEN
TpeTben

37

CaoiicTBa napamieabHbIX
TUIOCKOCTEH: 00 OTpe3kax
NapajuIeIbHBIX IPSAMBIX,
3aKJIIIOUYEHHBIX MEKIY
napajuiebHbBIMU
IUIOCKOCTSIMU; O
[IEPECEYEHUH NPSIMOU €
JBYMsI TapajieIbHbIMU
IUIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha miaockocTu

39

IToBTOpEHMUE:
TPUTOHOMETPUA
NPsIMOYTOJILHOT'O
TpeyrojabHUKa

40

CaoiicTBa Ky0a 1
IPSMOYTOJIBHOTO




napajjcjacnuicaa

41

Brruucnenue ninH
OTpPE3KOB B KyOe U
MPSIMOYTOJIBHOM

rapajieenuIesie

42

[lepneHAUKYISAPHOCTD
IIPSAIMOM U IUIOCKOCTH.
IIpusnax
NEePIEHAUKYIISIPHOCTH
IIPSIMOM U TNIOCKOCTHU

43

[lepnieH UKy ISIPHOCTD
IIPSAMOM U TUIOCKOCTH.
IIpusnax
NEePIEHAUKYIISIPHOCTH
IIPSAIMOM U TNIOCKOCTHU

44

Teopema o cyniecTBOBaHUU
H €IUHCTBEHHOCTH
MPSMOM, IPOXOSIIEH
4yepes3 TOUYKY MPOCTPaHCTBA
U MIEPIICHAUKYIISAPHON K
IIIOCKOCTH

45

ITimockoctu u
MePIEHANKYIISIPHBIE UM
MPSIMBbIE B MHOTOT'PaHHHUKAX

46

ITimockoctu u
MepPIEHANKYIISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX




47

[Iepnenaukymnsap u
HakJIoHHas1. [locTpoenne
NEePIEeHIUKYIISIpa U3 TOUKU
Ha IPSAMYIO

48

Ilepnenpukymnsap u
HakJIoHHas1. [locTpoenune
NEPIEeHIUKYIISIpa U3 TOUKU
Ha IPAMYIO

49

Teopema o Tpéx
NEePIEeHIUKYIIApax (Ipsmast
u oOpaTHas)

50

Teopema o Tpéx
nepreHAnKyIpax (mpsmast
u oOpaTHas)

51

Yron mexnay
CKPENTUBAIOIIUMHUCS
MPSMBIMU

52

[Touck nepreHIuKyITPHBIX
MIPSIMBIX C TTOMOIIIBIO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

53

OptoronanbHOe
MIPOEKTHPOBAHUE

54

[TocTpoenne ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMHU/JIBI C TOMOUIBIO




OpPTOTOHAJIBHOU MPOEKIINH

55

[Toctpoenue ceuenuii kyoa,
[IPU3MBI, TIPABUIBHOU
MIUPAMHU/JIBI C TOMOIIBIO
OpPTOTOHAJIBLHOU MPOEKIIUH

56

CummMmertpust B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
IInockocTu cumMmeTpuii B
MHOTOTpaHHHUKaX

57

[Ipu3nak
NEePIEHANKYIAPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUHU

58

[IpaBuibHBIE
MHOTOTpaHHUKHU. Pacuér
paccTOsTHUM OT TOYKH A0
IJIOCKOCTH

59

[IpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKHU JI0
MJIOCKOCTH

60

Crioco0bl OMyCTUTh
MEPIEHINKYIIAPHL:
CUMMETpHUS, CABUT TOUKU
0 TIapaJuIeIbHON MPsIMOM




61

CaBur 1o HenapauienbHON
IIPSAIMOM, U3MEHEHHE
paccTostHui

62

Konrponsnas padora
"B3aumHoOe pacnoioxkeHue
IIPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHME: Yroa MEXKIY
IIPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPUSI B
IIPOU3BOJIBHOM
TPEYroJbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: Yyron Mexay
CKPEIMBAIOIINUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

65

FCOMeTpI/I‘IGCKI/Ie MCTOABI
BBIUHUCIICHUA YTI'JIa MCKIY
MpsAMbIMHA B
MHOT'OI'paHHUKax

66

JIByrpaHHbIi yroJ1.
CBOMCTBO JTUHEUHBIX YTJIOB
JIBYTPaHHOIO yTia

67

[lepnenaukynspHsie
m1ockocTu. CBONCTBa
B3aMMHO
NIEPIECHIUKYJISIPHBIX




IJIOCKOCTEN

68

IIpusnax
NEePIEHAUKYIISIPHOCTH
IJIOCKOCTEM; TEOpEMa O
IIPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEMN
MEPIEHIUKYISIPHBIX
TpEThEH IIOCKOCTH

69

IIpssMOoyronbHBIN
napajuieNienunesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesenumnesia

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajiejenuneaa u
CJIEACTBUE U3 HEE

71

CrepeomeTrpuyeckue u
NPUKJIaIHBIE 3a/1auH,
CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U
IJIOCKOCTH

72

[ToBTOpEHME:
CKpELIMBAIOILINECS
MpsIMbIE, MapajuielIbHbIE
IJIOCKOCTH B CTAHIAPTHBIX
MHOT'OTpaHHUKAaX




73

[Tapa mapannenbHbIX
IJIOCKOCTEN Ha
CKPEIIBAOIIUXCS
MIPSIMBIX, PACCTOSTHHE
MEXIY
CKPENTUBAIOIINMHUCS
HPSIMBIMU B IPOCTBIX
CUTYaIUsIX

74

PaccrostHuEe OT TOYKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM J10 IIIOCKOCTH

75

Beruucnenue paccrossHun
MEXIY
CKpELIUBAIOIIUMUCS
IIPSAIMBIMH C IIOMOLIBIO
MEePIEHAUKYISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPAaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB JJIsl TpEXTPAHHOTO
yria

71

DneMeHTHI chepruIecKoit
T€OMETPHH: T€0e3MUECKHE
JMHUM Ha 3emiie




78

KonrponsHas padora
"Vl u pacctosaus"

79

CucreMaTusanusg 3HAHUN
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

80

[Tupamuna. Bunbl
nupamu. [IpaBunbHas
nvpamua

81

[Tpusma. IIpsimas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunpHas npuzma

82

[Ipamoit napamienenunes,
MPSAMOYTOJIbHBIN
napajuiefnenumnes, Kyo

83

Beimykiieie
MHOTOrpaHHMUKHU. Teopema
Ditnepa

84

Beinykiisie
MHOTOrpaHHMKHU. Teopema
Oiinepa. [IpaBuiibHbIC U
ITOJTYITPaBUJIbHBIE
MHOT'OI'PAaHHUKH

85

Konrponsnas padora
"MHororpaHHuku"

86

IlonsTue BCKTOpA Ha
IIJIOCKOCTH U B




IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 PazHocTth BEKTOpOB

89 [IpaBuio mapannenenunena

90 YMHOXKEHUE BEKTOpa Ha
YHCIIO
Paznoxxenue Bexropa o

01 0a3ucy TpEéx BEKTOPOB, HE
JIe)KaIUX B OJJHOM
IJIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE

93 Brruucnenue yria Mexay
BEKTOpPaMHU B IPOCTPAHCTBE

94 [Ipocreiimue 3amaum ¢
BEKTOpaMHU

05 [Ipocreiimne 3anauu ¢
BEKTOpaMH

96 IIpocreiimne 3anauu ¢
BEKTOPaMH

97 IIpocreiimue 3anauu ¢
BEKTOPaMH

08 O06001IeH e U
CUCTEMaTHU3aLMs 3HAHUN

99 O0001IeHNEe U

cUCTEMATH3aUA 3HAHUU




100 Hrorosast KOHTpOIbHASA i
pabora
101 Hrorosast KOHTpOIbHAS 1
pabota
102 O06o01enue u ) {
CUCTEMAaTU3alNsl 3HAHUH
OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

102




11 KITACC

Ne
n/
n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoabhbie
padoThI

IMpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHKE TEMBI
"KoopaunaTel BEKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpEHKE TEMBI
"CkansipHoe
IIpOU3BeIeHNE BEKTOPOB"

[ToBTOpEHKE TEMBI
"Brruncnenue yria
MEX/1y BEKTOpaMU B
npoctpasncTse"

[ToBTOpEHME TEMBI
"VYpaBHEeHME PSAMOH,
MPOXOJIAILEH Yepes ABe
TOYKH"

VYpaBHEHHE IIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax




YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

Bexkropnoe
IIPOU3BEICHUE

JIuneliHble HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMUpPOBaHUE

JIvHeitHbIe HEpaBEHCTBA,
JIMHENHOE
MIpOrpaMMHUpPOBaHUE

10

AHanuTHYeCKHE METOIEI
pacdéTa yria Mexmy
MPSIMBIMU B
MHOTOTpaHHUKAaX

11

AHaMTHYECKHUE METOJIBI
pacdéra yria MexmIy
IUIOCKOCTSIMH B
MHOTOTpaHHUKAaX

12

dopmyiia pacCTOSIHUSA OT
TOYKHU J0 IINIOCKOCTHU B
KOOpAHUHATaX

13

HaxoxeHnue pacctosHuit
OT TOYKH JI0 IJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosui




OT TOYKH JIO INIOCKOCTH B
MPaBWIBHON MUPAMHUJIE

15

Konrponsnas padora
"AHanuTH4YeCKas
reomeTpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/apTHHIE
MHOI'OT" p AHHUKHU

17

Ceuenusa
MHOTOTPaHHUKOB: METOJ]
CJIEI0B

18

Ceuenus
MHOTOTPaHHUKOB:
CTaH/IAPTHBIE IIOCKOCTH,
MepeceueHus MPSMbIX U
IJIOCKOCTEeM

19

[TapannenpHble IPSMbBIE U
MJIOCKOCTH:
napauieNbHbIe CeYeHMUS

20

[TapamiensHble npsMbIe U
IUIOCKOCTH: PaCUET
OTHOUIIEHUI

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIMBAOIIMMHUCA




MMpAMBbIMHA

22

IlepnennukynsapHsie
IIPSIMBIE U IUIOCKOCTH:
CTaHJapTHbIE Napbl
NEPIEHAUKYISIPHBIX
IJIOCKOCTEN U NPSMBIX,
CUMMeETpUU
MHOT'OI'PAHHUKOB

23

IlepnennukynsapHsie
IIPSIMBIE U IUIOCKOCTH:
TeOpeMa O TpPex
NEPIEHANKYIIIPAX

24

[TepnienuKynsgpHbIC
IPSIMBIE U TNIOCKOCTH:
BBIYUCIICHUS JUIMH B
MHOT'OI'paHHHKaX

25

[ToBTOpEHHE: TIONIAIN
MHOTOYTOJIbHHKOB,
(bopMyIIBI TS TIOIIAJICH,
CO00pakeHusI MOA00us

26

[ToBTOpEHME: MIOMIAIH
MHOTOYT'OJIbHUKOB,
(bopMyJIBI IS TUTOINACH,
COOOpakeHHS TI0100MS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB,
(hopMyIIBI 1S TUTOTTTAZICH,




COOOpakeHHSs TI0JI00Ms

28

[Tmomaau ceuenui
MHOT'OTPaHHUKOB:
IJIOLIA U TIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COO00pakeHUsI MOA00uS

29

[Tmomanu ceuenui
MHOTOTPaHHUKOB:
IJIOLIAU IIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTu,
COO00pakeHUsI MOA00uS

30

KonrtponsHas padora
"[ToBTOpeHwue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O0BéM Terma. O0peM
IPSIMOYTOJIBHOTO
napaiesienumne/1a

32

3amaun 06 yaABOCHUHN
Ky0a, 0 KBagparype Kyoa;
O TPUCEKIUH yTia

33

CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIC C
00BEMOM
PSMOYTOIBHOTO
napasuleenuneaa




34

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C
BBIYMCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasienenurena

35

OOBEM MpsIMOiT TPU3MBI

36

CrepeomeTrpuueckne
3aJlauu, CBA3aHHBIE C
BBIYUCIICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

ITpuknanHele 3ana4u,
CBsI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI

38

Brruucienue 00EM0OB
TeJ ¢ TOMOIIBIO
OMpeIeNIEHHOTO
uHrerpana. OobpEm
HAaKJIOHHOM MPU3MBI

39

Brruucienue 006MoB
TEN ¢ IOMOIIBIO
OIpEIENIEHHOTO
uHTerpana. OobEmM
MTAPaMUIbI

40

dopmyna oobEma
nupamMubl. OTHOLIEHUE
00bEMOB MUPAMHU]T C
00ImIKM yTIIOM




41

dopmyna 00bEMa
nupaMuipl. OTHOLIEHHUE
00bEMOB MUPAMHU]T C
00LIMM YTIJIOM

42

CrepeomeTrpuueckue
3aJ1a4yu, CBSA3aHHbBIC C
00bEMaMK HAKJIOHHOMN
MIPU3MBI

43

CrepeoMeTrpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMaMU THPaAMHUIBI

44

[TpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[TpuknaaHbie 3a1a49M 110
teme "O0bEMBI TEN",
CBSI3aHHEIE C 00BEMOM
MTUPaAMUJIBI

46

[Tpumenenne 06bEMOB.
Brrauciienue paccrostaus
JI0 TUTOCKOCTH

47

KonTponbnas padota

n

"O6bEM MHOTOTpaHHUKA

48

Humaapruyeckas
MMOBEPXHOCTb,
o0Opazymoiue




LHUJIMHAPUYECKOU
ITOBEPXHOCTH

49

Humuuap. Hpsamon
KpPYTrOBOM LMJIMH]IP.
[Inomans moBepXHOCTH
LUIUHAPA

50

Konnueckas
MTOBEPXHOCTb,
o0pa3yronme KOHUIeCKOu
nosepxHoctu. Konyc

51

Ceuenue KoHyca
IUIOCKOCTBIO,
NapajuIeIbHON IIJIOCKOCTH
OCHOBaHUs

52

VYceu€HHbIi KOHYC.
N3o6paxeHre KOHyCOB U
yCEUEHHBIX KOHYCOB

53

[Tmomane 6OKOBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

[Tnomane 60xoBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTH KOHYyCa

55

CrepeomeTpuueckue
3aJauu Ha
JIOKa3aTeIbCTBO
BBIYMCJICHUE,




MMOCTPOEHUEM CEUECHU I
HUINHApPA, KOHyCa

56

CrepeoMeTrpuueckue
3a/1a4u Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHUE,
MMOCTPOEHUEM CEUECHU U
HUINHApPA, KOHyCca

57

[Ipuknaaneie 3agauu,
CBSI3aHHBIE C LIWIMHIAPOM

58

HpI/IKJ'IaI[HLIC 3aJa4u,
CBA3AaHHBIC C TUIIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
11apa ¢ MI0CKOCThIO.
Kacanue mapa u chepst
IJIOCKOCTBIO. Bun n
n300pakeHHE mapa

61

[Tepeceuenue chepol u
1apa ¢ IIOCKOCTBIO.
Kacanue mapa u chepst
IJIOCKOCTBIO. Bun n
n300paxKeHue mapa

62

VYpaBuenue chepsl.
[Tnomans chepsr u e
yacTen




63

CummMmertpust chepsl U
mapa

64

CrepeomeTrpuueckue
3aJ]auu Ha
JIOKA3aTEeNbCTBO U
BBIYMCJIICHUC, CBA3aHHBIC
co cepoii u mapom,
MIOCTPOEHUEM HX CEUCHHI
TUTOCKOCTBIO

65

CrepeomeTrpuueckue
3aJ]auu Ha
JIOKA3aTEeNbCTBO U
BBIYMCJIICHUC, CBA3aHHBIC
co cepoii U mapom,
MIOCTPOEHUEM MX CEUCHHI
TUTOCKOCTBIO

66

[Ipuknagneie 3a1auu,
CBsI3aHHBIE CO Cepoii u
mapom

67

IToBTOpEHMUE:
OKPYHOCTh Ha
IJIOCKOCTH, BBIYMCIICHUS
B OKPYHOCTH,
CTaHJapTHBIE TTO00Ms

68

Pa3znuunsie koMOUHAIIUU
TeJ BpalleHUs U
MHOTOTPaHHUKOB




69

3anauu o teme "Tena u
MOBEPXHOCTHU BpalleHus"

70

3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

71

KonrponsHas padora
"Tena u IOBEPXHOCTH
BpaieHus"

72

OO0BEM muIIMHIpA.
Teopema 06 00BEME
NPSIMOTO IMJIHHIPA

73

Brruucienue 00EMOB
TEJ C IOMOIIBIO
OMPEIENIEHHOTO
uHTerpana. OobpEmM
KOHyCa

74

[Tmomaay OOKOBOH U
ITOJIHOW ITOBEPXHOCTH
KOHYycCa

75

CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYMCIIEHHEM 00BHEMOB
[WIAH]IPA, KOHyCa

76

IIpukiagueie 3aga4u 110
teMe "O0bEMBI U
IJIOIIA Y TIOBEPXHOCTEN

Tex"




77

OO0béM 11apa 1 LapoBOro
cekropa. Teopema 00
00béme mapa. [lnomans
chepsr.
CrepeomeTpruueckue
3aJIa4M, CBS3aHHBIC C
BBIUHCIICHHEM 00BEMOB
1rapa, IrapoBoro
CErMEHTA U IapOBOTO
CEeKTopa

78

IIpukiagHeie 3a1a4u 110
teme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
mapa M IIoIa b
cheprl. COOTHOIICHHS
MEXIY TIOMIAISIMA
MOBEPXHOCTEU U
00BEMaMU ITOTOOHBIX TEN

79

[TogoGHbIe TENa B
MIPOCTPAHCTBE.
N3menenune o0béMa mipu
moxo0uu.
CrepeomeTpuieckue
3aJ1auM, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMOB
TeJ ¥ IUIoIaaei
MMOBEPXHOCTEN




80

KonTponbnas padota
"[Tnomanu MOBEpXHOCTH
1 00BEMBI KPYTIIbIX TET"

81

JIBM>KEHUs MPOCTPAaHCTBA.
OTtoOpaxeHus.
JIBM>KEHUs U PaBEHCTBO
¢uryp. O6mue cBoiicTBa
IBIDKECHUN

82

Bunnl nBukeHUit:
HapajuleIbHBIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETPHS,
3epKaJIbHAsi CUMMETPHS,
IIOBOPOT BOKPYT HPSIMOI

83

[Tpeobpa3zoBanus
nopo6ust. [psmas u
cdepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3aJa4un
Ha IPpUMCHCHUC
JBHXXCHUA

85

KonTtponbhas pabota
"BekTopsbl B
npocTpaHcTBe"

86

O6o0maromiee
noBtopenue 11 monaruit
1 METOJIOB Kypca
reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIHs




3HAHUM:
"[TapamiensHOCTh
MIPSIMBIX U IIJIOCKOCTEN B
pocTpaHcTae”

87

O06obmaromee
noBTopenue 11 nousruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsl B
pocTpaHcTae”

88

O06obmaromee
noBTopenue 11 nmousruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsl B
IpocTpaHcTae”

89

Oo6o0mraromee
noBTopenue 11 nousruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHuil: "O0beM
MHOTOTrpaHHHKA"

90

Oo6o0mraromee
noBTopenue 11 nousTuii




1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIHs
3HaHui: "O0bemM
MHOTOTpaHHHKA"

91

O6o0maromiee
noBTopenue 11 nmousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIHs
3Hanuit: "[lnomanm
MMOBEPXHOCTU U 00BEMBI
KpyTJbIX Ten"

92

Obo061matonee
noBTopenue 11 mousTuii
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AITUS
sHauui: "Ilnomaan
MMOBEPXHOCTU U 00BEMBI
KpyIJibiX Ten'"

93

Urtoroas KOHTpoOJIbHAS
pabora

94

Hrorosast KOHTpOIbHAS
pabota

95

[ToBTOpenue, 00o0IIEHNE
U CUCTEMaTH3aIHs




3HAHUU

96

Hcropus passutus
CTEpEOMETPHUH KaK HAyKH
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

97

Hcropus passutus
CTEpEOMETPHUH KaK HAyKH
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

98

Hcropus pa3sutus
CTEpEOMETPHUH KaK HAyKH
U €€ pojb B Pa3BUTUU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

99

Hcropus passutus
CTEPEOMETPUN KaK HAyKU
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
MH)XCHEPHBIX U




KOMIBIOTEPHBIX
TEXHOJIOTUN

100

Hcropus passutus
CTEPEOMETPUU KAK HAYKHU
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

101

Hcropus passutus
CTEPEOMETPUU KAK HAYKHU
U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

102

Hcropus passutus
CTEPEOMETPUU KAK HAYKHU
U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

3sa6nuuesa Jlto6oBb
ViBaHOBHa

C=RU, OU=OupexTop
wkonbl, O="MKQY "

OcTtposHoBckasi COLLU
CN=3qa6nuuesa Jltob6oBb
VBaHOBHa,

@ ¥y E=mou_soch@mail.ru

s1 NOATBEPXAAlo 3TOT
OOKYMEHT CBOEW
yOOCTOBEpPSIOLLEN
noAanmcbio

c.OctpoBHOE
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