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MNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBsieTcss OgHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK Kak O0OECIEeYMBAET BO3MOXKHOCTb H3Y4YEHUS
JTUCIUTUIMH ~ €CTECTBEHHO-HAyYHOW  HAMpaBIEHHOCTH W MPEIMETOB
TYMaHUTAPHOTO IuKIIa. [I0CKONBbKY JIormdeckoe MpITIuIeHne, (hopMupyeMoe mpu
U3YYCHUH  OOYYaIOUMHUCS  TOHSATHUHHBIX  OCHOB  TE€OMETPHH,  TIPH
JI0KA3aTeIIbCTBE TEOPEM M MIOCTPOCHHH IETIOYKH JIOTUYECKUX YTBEPIKICHUN TTPU
pEIIeHNN TEOMETPUICCKUX 3a]1a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh TUIIOTE3bI
HEMOCPEJICTBEHHO MCIIOIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a]ad.

[lens ocBoeHus mporpaMmbl yuyeOHOTo Kypca «l'eomerpusi» Ha
yrioyOnéHHOM  ypPOBHE —  pa3BUTHE  WHIWBUIYAIBHBIX  CIIOCOOHOCTEH
oOydJaronmmxcsi Mpy W3YYEHUU TEOMETPUU, KAK COCTABIISIONICH MpEeIMETHOU
obmactu «Maremarnka W wH(MOpPMATHKa» dYepe3 OOECredYeHre BO3MOKHOCTHU
NPUOOPETEHHST U UCIOJIB30BaHUs 0oyiee TIIyOOKMX T€OMETPUYECKUX 3HAHUHN U
NEUCTBUN, CHENU(PUIHBIX TEOMETPUHM, W HEOOXOAMMBIX [JISl YCHENTHOTO
IpoeCCHOHATLHOIO  00pa30BaHMS,  CBA3AHHOIO C  HCIIOJIb30BaHUEM
MaTEMaTHKH.

[TpuopureTHbIMU 3ama4aMu Kypca T€OMETPHHM Ha YIIyOJIEHHOM YPOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne MPEJICTaBICHUS] O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI
1 GOPMHUPOBAHNE OCO3HAHUS B3aMMOCBSI3H TEOMETPUH C OKPYIKAIOIIUM MHPOM;

dbopMHupoOBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (GUTYpax Kak O
BOKHEUIITNX MAaTEMaTUYECKUX MOJIEISIX, TO3BOJISIONINX OMHMCHIBATh U M3ydaTh
pa3HbIe SIBIICHUS OKPYXKAIOIIETO MHUpa, 3HAHWE MOHATHHHOTO ammapara Io
pasneny «CtepeomeTpusy yaeOHOTO Kypca TeOMETPHH;

dbopMupoBaHWE  yMEHHUS  BIAJETh  OCHOBHBIMH  TOHSATHUAMH O
POCTPAHCTBEHHBIX (PUTYpax W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT U yMEHHE MX TPUMEHSITh, YMEHHUS JTOKAa3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHJAPTHBIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMHupoBaHWE YMEHHS paclO3HaBaTh HA 4YEPTEXKAxX, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHWKKA H Tejla BpalleHHs, KOHCTPYHUPOBATh
T€OMETPUIECKUE MOJICIIH;

dbopmupoBaHue MTOHUMAaHUS BO3MOXHOCTH aKCHOMATHIECKOTO
MOCTPOCHUSI MaTeMaTHYECKUX Teopwil, (OPMHPOBAHWE TOHWUMAHUS POJH
AKCHMOMATHKH MPY TTPOBEICHUH PACCYKICHUN;

dbopMHupOBaHNE YMEHHS BJIAJIETh METOJIAMU JOKA3aTEILCTB M aJITOPUTMOB
pEIIeHus, yMEHUSI UX MPUMEHSATh, TPOBOAUTH JOKA3aTEIbHBIC PACCYKICHUS B
XOJIe PENICHHs] CTePEOMETPUYECKUX 3a7ad © 3aJad C MPaKTUYECKUM
comepkanueM,  (GOpPMHpPOBAHWE  TIPEACTABICHHS O  HEOOXOAMMOCTH
JIOKA3aTeNbCTB TMPU OOOCHOBAHWHM MATEMATHUYECKUX YTBEPKICHUUW U POJH
AKCHMOMATHKH B TIPOBEJICHUH JCTYKTHBHBIX PACCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00yJaroImxcs, MI03HABATEILHON aKTUBHOCTH,
WCCJIEIOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpEca K N3YUEHUIO
T€OMETPUH;

dbopMupoBaHue (GyHKIIMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
T€OMETPUU: YMEHHsI PACIO3HABaTh TPOSBICHUS TEOMETPUYECKUX TOHSITHH,
00BEKTOB W 3aKOHOMEPHOCTEW B pEaTbHBIX >XU3HECHHBIX CHUTYyallUsIX W TpU
U3YYCHUW JIPYTUX YYEOHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCHMOCTEH W



3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEAIbHBIX CHTyalud, HWCCIEAOBAHUS
NOCTPOEHHBIX MOJIEIEN, MHTEPIIPETALMU OJIYUEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIEP)KaTEIbHBIMU JIMHUAMU yueOHOTO Kypca «['eomeTrpus»
B 10-11 kmaccax sBistorcs: «lIpsMble M IUIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpannukmn», «Tema Bpamenus», «BexkTopel W KOOpAMHATHI B
IPOCTPAHCTBEY, «JBI)KEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo @I'OC COO TtpeboBaHHE «yMETh OMEPHUPOBATH
HOHATUSMUY», PEIIEBAHTHBIMH T€OMETPHUU Ha YIriTyOJEHHOM ypOBHE OOy4YeHHS B
10-11 kmaccax, OTHOCUTCS] KO BCEM COJIEPKATEIbHBIM JTUHUSAM y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTUYECKHMX YMEHUU paclpenessieTcss He TOJbKO II0
CONEp)KaTeNbHBIM JIMHUAM, HO M 10 romam oOyuenusa. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEIMETHBIM pe3yJbTaTaM  OCBOEHUS
denepanpHOM paboueld MPOrpamMMBbl, pacHpeneNéHHBIM TI0 ToJaM OOydYeHUS,
CTPYKTYpUpPOBaHO  TakUM  00pa3oM, UYTOObI KO BCEM  OCHOBHBIM,
NPUHLUIIUATBHBIM BOIIPOCaM O0ydYaromuecs oOpamaiich HEOJHOKPATHO. DTO
MO3BOJIIET OpPraHM30BaTh OBJAJECHUE TEOMETPUYECKUMHU TOHATUSAMU U
HABBIKAMH TIOCJIEIOBATENIBHO M IOCTYIATEIbHO, C COOJIIOJICHUEM MpPHHIIMIA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIOYaTh B OOLIYID CHUCTEMY
TE€OMETPUUYECKUX MPEICTABICHUN OOYyYarOIIUXCs, pacuIupss U yriyomss eg,
00pa3ysl MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

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

co3marth ycioBua ansd  guddepeHuuandd  00y4deHHs, TOCTPOEHUS
VUHIAUBUIYABHBIX 00pa30BaTENIbHBIX IpOrpaMM, OOeCHeuuTh YriIyOn€HHOE
U3y4eHHE T€OMETPUH KaK COCTaBIAIOIIEH yueOHOro mpeamera «MaTemaTukay;

NOJATOTOBUTh OOYYAIOIIUXCS K NPOJOJDKEHUIO HM3YYEHUS MAaTEMaTUKH C
y4a€ToM BbIOOpa Oymytieit mpodeccun, odecrednBas MPEeeMCTBEHHOCTh MEXTY
o01M 1 npoeccrnoHaTbHBIM 00pa30BaHUEM.

Ha wn3yuenue yueOHoro kypca «l'eomerpusi» Ha yrilyOJEHHOM YpOBHE
otBoauTcs 204yaca: B 10 kimacce — 102 gaca (3 gyaca B Henento), B 11 kimacce —
102yaca(3 gaca B HEZENIO).



COJEP XAHME OBYYEHUA
10 KITIACC

IIpsimble M VIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 AKCMOMATHYECKOM MOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHHe NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajulesIbHble W CKpeuuBaronuecs npsmble. [Ipu3Hakm CkpemmBaromuxcs
npsaMbIX. [lapajmenpHOCTP NpsAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
NapajulesIbHbIE IIPSAMBIE B NPOCTPAHCTBE, IMAPAIIEIBHOCTH TPEX NPSIMBIX,
MapajUyIeIbHOCTh MPSIMOM M IUIOCKOCTH. llapanmnenpHO€ W LEHTpadbHOE
NpOoeKTUpOBaHue, n3oOpaxeHue ¢uryp. OCHOBHbIE CBOICTBa MapauIeIbLHOTO
npoeKTupoBaHus. M300paxkeHne (uryp B NapauiedbHOM MPOEKUUHU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJl MEXIy MNPSIMBIMH B IIPOCTPAHCTBE.
[TapayiennbHOCTP  TUIOCKOCTEW:  MApaJUICNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napaJyiebHBIX TIOCKOCTeH. [lpocreiimue MpoCTpaHCTBEHHBIE (QUTYPHI Ha
IJIOCKOCTH: TETPA3P, MAPAIIIETETUIIE], TOCTPOCHHUE CEUEHU M.

[leprieHIMKYISAPHOCTH NPSMOM U INIOCKOCTH: NEPHEHAUKYIISPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMBIE NapAJLICIBHBIE U MEPIEHAUKYISAPHBIE K INUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPSAMOW M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHNKYJIIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
[leprieHaMKynsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKHA JO IUIOCKOCTH,
paccTosiHue OT NPSIMOM A0 IUIOCKOCTH, MPOEKIHs (PUrypbl Ha MJIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTH ABYX
I0cKocTer. Teopema o0 TpEX NepueHIUKYJIIApax.

YTubl B POCTPAHCTBE: IOl MEXY IPSAMOH U ILIOCKOCTBIO, JABYTPAHHBIH
yroJl, JIMHEMHBIM YroJI ABYIPAHHOTO yrija. TpEXrpaHHbIM WM MHOTOIDAHHBIE
yrabel. CBOMCTBA IJIOCKUX YIVIOB MHOrOrpaHHOro yria. CBOMCTBA IJIOCKUX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yIuia. TeopemMbl KOCUHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKu

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronapHas
npusMa, mpsMas M HAKJIOHHAs MpPHU3MbL, OOKOBask M TMOJIHAS IMOBEPXHOCTH
npu3Mebl. [lapannenenunen, npsSAMOYroJbHBIN MapaUICICIUIE] U €r0 CBOMCTBA.
Kparyaiimie nyth Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuna: n-yronpHas nupamuia,
npaBWibHas U yceu€HHass nupamuabsl. CBoiicTBa pédep M OOKOBBIX TpaHEl
IIPaBWIBHOU NUpaMuabl. [IpaBuiibHBIE MHOTOIPAHHUKY: NIPABUJIbHASL IPU3MA U
IIPaBWJIbHAS NUpPaMuJa, IPaBUJIbHASL TPEYroJibHAs NUPAaMHIA U IPABWIbHBINA
TeTpa’p, Ky0. IlpeacraBieHre O NpaBUIBHBIX MHOTOIPAaHHHUKAX: OKTa3Jp,
JOAEKAdIP U UKOCADIP.

Bbluucnenre 31€MEHTOB MHOTOIPAaHHHUKOB: pPEOpa, NHArOHAJIM, YTJIBI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON NPHU3MBI,
IUIOIIAb OCHOBAHUH, TeopeMa O OOKOBOW MOBEPXHOCTH IPSIMOW IMPHU3MBL
Ilnomans OGOKOBOH IMOBEPXHOCTH M IOBEPXHOCTH IPABHIBHON MHMPAaMHIBL,
TeOpeMa O IUIOMAAN yCEYEHHON TMPAMU/IBI.

CuMmMmeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHHM IPaBUIbHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPaBUIBHOM MHOTIOIPAHHHMKE: CHMMETPHUS



napajiesIenune1a, CAMMETPHS MPABUIBHBIX IPHU3M, CUMMETPHUS MPaBUIbHOU
U PaMUJIBIL.

BeKkTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIPABIEHHBIE M MPOTHUBOIOJIONKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BekTOpOB. JIEMCTBHS C BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHE
BeKTOpa Ha uuciio. CBOHCTBAa CIOKEHHsSI BEKTOpPOB. CBOICTBA YMHOKEHHUS
BeKTOpa Ha uyucio. IloHstue komiaHapHsle  BekTopbl.  Ilpu3Hak
KOMIUIAHApHOCTH TpEX BekTopoB. [IpaBuno mnapamrenenunena. Teopema o
Pa3oKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTOopam. [IpsmMoyronbHas
cucTteMa KoopauHaT B mpocTpaHcTtBe. KoopaumHaTel BekTopa. CBs3b MEXAY
KOOpAMHATAMHU BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJI MEXKIy BEKTOPAMH.
CkaysipHOE NPOU3BEICHUE BEKTOPOB.
11 KIIACC

Tesa Bpamenust

[Tonatusi: UMIMHAPUYECKAss MOBEPXHOCTb, KOHUYECKAasi IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpa3ylolue TOBEPXHOCTEH. Tena BpaIIeHUS:
IIUINHAP, KOHYC, YCEeUEHHBI KOHYC, cdepa, map. BzammHoe pacmosoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus Ha MI0CKOCTU. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl u
niapa.

O6béM. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenumnena u ciaeAcTBus u3 He€. OOBEM NpsaAMoOl u
HAaKJIOHHOW TMpU3MBI, MWIMHApPA, NOHUpaMuabl U KoHyca. OObEéM Mmiapa u
IapOBOr0 CErMEHTA.

KomOunanuu ten BpaiieHusi 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
MWINHAP, OMHCaHHas oKoio muiuHApa. llepeceuenue chepsr m mmapa ¢
miockocThio. Kacanue mapa u chepsl miockocThio. [ToHsITHE MHOTOTpAaHHUKA,
OMHMCAHHOTO OKOJIO c(ephl, cephl, BNHCAHHOW B MHOTOTPAHHHWK WU TEJO
BpallCHUS.

[Tnomans MOBEpXHOCTH IMIIMH/IPA, KOHYCA, TJIOMAas chepbl u e€ JacTei.
[Tono6ue B mpocTtpaHcTBe. OTHOIIEHHE O0BEMOB, IUIONMIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. [IpeoOpa3zoBanue nomodus, romoreTus. Pemenne 3amay Ha
IJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHWil MHOTOTPAHHMKOB M TEJI BpAILCHHS: CEUCHHS
uuauHapa (mapajieibHO Y NEPHEHJUKYJISIPHO OCH), CEYEHUsS KOHyca
(mapayiieTbHbIE OCHOBAHHUIO M IMPOXO/IAIIME Yepe3 BEPIIMHY), CEUCHHUsS IIapa,
METOAbl TOCTPOCHMSI CEUEHHUM: METOJ CIEJ0B, METOJl BHYTPEHHETO
MPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEeH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektopelt B mpoctpanHcTBe. Omnepauuu HaJa BekTopamu. BektopHoe
YMHOXEHHE BEKTOpOB. CBOHCTBa BEKTOPHOTO yMHOXeHUs. lIpsMoyronbHas
cucTeMa KOOpJAuMHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. Pasnoxenue
BeKTOpa 10 0asucy. KoopAuMHAaTHO-BEKTOPHBI METOA TMpU  PEIICHHUH
reOMETPUYECKUX 3a/1au.

JABUKEHHUs B POCTPAHCTBE

JIBmxxenus: npoctpancTBa. OtoOpaxkeHus. Br>keHus 1 paBeHCTBO Puryp.
OOmue cBoiicTBa JBWXEHMI. BuIbl NBWIKEHHH: NapajjieIbHBIM IEPEeHOC,



IIEHTPAJIbHAsT CUMMETPHS, 3epKabHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSIMOIA.
[IpeobpazoBanms nomxobus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA
«T'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMKM  OOydYaromerocs  Kak
AKTUBHOT'O Y OTBETCTBEHHOI'O YWJIEHA POCCUICKOIO OOIIECTBA, TPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYD, SIBJICHUH,
IpoLEeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JPYro€), yMEHUe
B3aUMOJIEICTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAME ¥ Ha3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTHYHOCTH, YBAKEHUS
K MPOLJIOMY U HACTOSIIIIEMY POCCHUIICKON MaTEMaTUKH, HEHHOCTHOE OTHOILIEHHE
K JOCTHMKCHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHMCKOW MaTeMaTH4YE€CKOU
IIKOJIbI, MCIOJb30BAHUE 3TUX IOCTH)KEHH B JOPYIMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JTyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
cOpPMUPOBAHHOCTh ~HPABCTBEHHOTO CO3HAHUS, STUYECKOIO TOBEICHUS,
CBA3AHHOIO C IPAKTUYECKUM [PUMEHEHHEM JOCTHKEHUU HayKu U
NESATENbHOCTBIO YYEHOT0, OCO3HAaHHWE JMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOMYUBOTO OYyIyIIETO;

4) acTeTHYecKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHnH, paccyXIeHUN,
BOCHIPUMMYHMBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

S5) pusnuyeckoe BocnuTaHHue:

cOpPMUPOBAHHOCTh YMEHHS TPUMEHATh MaTeMaTHYeCKUe 3HaHHUS B
UHTEpECcaxX 3J0pOBOro M Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0pPOBBIO (370pOBOE MUTaHUE, CcOaJaHCUPOBAHHBIN
PEXHUM 3aHATUN U OTAbIXA, PETYyJsIpHas Gu3nuvecKkas akTUBHOCTD), (pusnueckoe
COBEPILIEHCTBOBAHUE npu 3aHATHIX CIIOPTHUBHO-03J0OPOBUTEIBHOM
NEeSATENbHOCTHIO;

6) TpynoBoe BocnuTaHueE:

TFOTOBHOCTh K TpyAy, OCO3HAaHHE LEHHOCTH TPYIOJIOOHS, WHTEpPEC K
pa3auuHbM  cpepaM TPO(ECCHOHATBHOM  JEATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEPILATh OCO3HAHHBIA BBIOOP
Oyayuieil mpodeccu U peaqn30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M  CIHOCOOHOCTb K  MaTreMaTH4YeCKOMY OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, FOTOBHOCTH K AKTUBHOMY
YYACTHIO B PEIICHNUU MTPAKTUYECKHX 33]1a4 MaTEMATUUYECKOI HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhl, MOHMMAHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  IPOLIECCOB HAa  COCTOSIHME IPUPOJHON H
COLIMAJIbHOW CpEeIbl, OCO3HAaHWE TJ00ANTBHOTO XapakTepa HSKOJIOTMYECKUX
npobJsieM, OpHEHTalUsl Ha IPUMEHEHUE MaTeMAaTUYECKUX 3HAHUN ISl PeIICHUS
3a/1a4 B 00JIACTH OKPYKArOIIEeH Cpefibl, IIIAHUPOBAaHUE TIOCTYIKOB U OLICHKU UX
BO3MOXHBIX MTOCJIEICTBUU JIJISI OKPYIKAIOIIEH CPEbI;



8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAayKH U  OOIIECTBEHHOW NPAKTUKH, MOHHMaHHUE
MaTeMaTUYECKON HayKH Kak c(epbl 4eIOBEYECKOMl AESITeTbHOCTH, HTAloB €€
pPa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTUS LMBWIM3ALUHU, OBJIAJCHHUE SI3bIKOM
MaTEMaTUKH M MaTE€MaTUYECKOM KyJbTYypOH Kak CpPEACTBOM IO3HAHUSA MHpA,
TOTOBHOCTb OCYILECTBIJISITh IPOECKTHYIO M HCCIIEIOBATENIBCKYIO IEATEIBHOCTD
VUHIAUBUIYAIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHbIE Y4eOHbIe JeHCTBUSA

ba3zoBble 1ornueckue aAecTBUs:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaT€MAaTHYECKHX
O00OBEKTOB, TIOHSATHUH, OTHOMICHUH MEXIy TOHIATHAMHU, (HOPMYITHPOBATH
OIIPENEIICHUS MOHSTHUH, yCTaHaBIUBAaTh CYIIECTBEHHBIN MIPU3HaK
KJIacCU(PHUKAIlMU, OCHOBaHUS JJs O0O0OOIIEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3A;

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

BBISBISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
pPOTUBOpEYHs B PaKTax, JTAHHBIX, HAOIIOMNCHUSIX U YTBEPKIACHUSIX, TIpe/jIaraTh
KPUTEPUH JIJIS1 BHIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

JenaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JETYyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEIILHO JOKa3aTeNbCTBA MaTeMaTU4ECKUX
YTBEPXKIEHUNU (MpsSIMbIE W OT MPOTHUBHOrO), BHICTPAUMBATH apPryMEHTAIUIO,
NPUBOJIUTH TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

BEIOWpATh CIOcOo0 pemieHus y4ueOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB peEUIeHUs, BbIOMpaTh HauOoJiee NOAXOAAIMKA C  y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareJbCcKie AeHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KAK MCCIEAOBATEIBCKUN MHCTPYMEHT NO3HAHMS,
¢opMynupoBaTh  BOMPOCHL, (PUKCHUpYIOUIME MPOTHBOpEYHE, MpodiieMy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OpMHpPOBATh TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULIHI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SABJICHHS, TIPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXJIy OOBEKTamH,
SIBJICHUSIMU, IPOLIECCAMM;

CaMOCTOSITENIbHO (POPMYIHPOBATH 0000IIEHNS M BHIBOJBI [0 PE3yJIbTaTaM
IPOBEIEHHOIO HAOIIOJEHUS, HCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora ¢ unpopmanmeii:

BBISIBIIAATh JeDUIUTHl WHOOPMAIUH, JAHHBIX, HEOOXOIUMBIX NJIsi OTBETa
Ha BOIIPOC U JJIs PELLCHUs 3a1a4u;



BbIOMpaTh  MHPOPMAIMI0 U3  HCTOYHMKOB  PAa3JIWYHBIX  THIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, TPEJCTABIATh €€ B pa3IUYHbIX (HopMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKAaTHBHbIE YHUBeEpPCcaJbHbIEe YUueOHbIe elicTBUs

OoOurenue:

BOCIIpUHUMATh U  (GOPMYyIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCJ'IOBI/IHMI/I " geiisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3peHI/IH B YCTHBIX 1 IMMCBMCHHBIX TEKCTAaX, AaBaTh IOJACHCHMUS I10 XOI[y peHIeHI/Iﬂ
3a1a4M, KOMMEHTHPOBATH MOJyYEHHBIN PE3yNIbTaT;

B X0J1¢ 00CYKCHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
HpO6HeMI)I, pemaeMoﬁ 3aJa4u, BbICKA3bIBaThb HNJACH, HALICJICHHBIC HaA IIOHCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KILCHI/IH C CY)KI[GHI/IHMI/I I[pyrI/IX y‘{aCTHI/IKOB
nuanora, 0OHapyXKMBaTh Pa3INuMe M CXOJICTBO MO3UIINI, B KOPPEKTHOU (hopme
(GbopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpCI[CTaBJ'DITB pGBYHBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa,
UCCIIEJIOBAHUS, MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (HOpMAT BHICTYIUICHHUS C
y4€TOM 3a]1a4 TPE3CHTAIINN U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEpCAJIbHbIe y4eOHbIE 1eiCTBUA

Camoopranusanus:

COCTABJISTH IUIAH, aJTOPUTM PELIECHU 33Ja4l, BBIOUPATH CIIOCO0 peleHus
C Yy4Y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUaHThl PEHIEHUNA C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

BJa/JIeTh HAaBBIKAMU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpILAEMbIX JEHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HX pE3YJbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M Pe3yJbTara
pelIeHnsl MaTeEMaTUYECKOM 3a1auH;

NpEeABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH
NPUYUHBI  JIOCTMXKEHHUSI WM HEJOCTUXKEHHUSI pe3yJIbTaTOB JIESITEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

NOHMMAaTh W MUCIOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJAHOW U
WHINBUYyaIbHOH pabOThl MPU pENIeHUW YYEOHBIX 3a/ad, MPUHUMAThH IIeIb
COBMECTHOM NI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW padoOTHI,
pacnpenesnsaTh BUJbI padoT, JOrOBapuBaThCs, 00CYKAATh MPOLIECC U PE3YIbTAT
paboThI, 00001aTH MHEHHUS HECKOJIBKHX JTFOJICH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYykaeHNsI, 0OMEH MHEHH,
«MO3rOBbIE IITYpMbl» W HHBIE), BBINOJHATh CBOIO YacThb pabOTHl U
KOOPJAWUHUPOBATh CBOU ACHUCTBHS C JIPYTMMHU YJIEHAMH KOMAaH/IbI, OLIEHHBATh
KayecTBO  CBOErO0  BKJaJa B OOmIMM  OPOAYKT TO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



NNPEJMETHBIE PE3YJIBTATBI

K koniy 10 knaccaoOydaromuiicss HayYUTCs:

CBOOOJIHO OINEpPUPOBATH OCHOBHBIMH MOHATHUSMU CTEPEOMETPUU TIPU
pELIeHNH 3a7a49 U IPOBEICHUH MATEMATHYECKUX PACCYKICHUM;
IPUMEHSATh aKCUOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX MPU PELIEHUU
r€OMETPUYECKUX 3a]1aY;

KJIACCU(PULIMPOBATH B3aUMHOE PACIIONIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B POCTPAHCTBE;
CBOOOJIHO ONEpUPOBATh MOHATHUAMH, CBSI3aHHBIMH C YIJIaMd B
IPOCTPAHCTBE: MEXIY MPSMBIMU B IMPOCTPAHCTBE, MEXKIY NPSAMON U
IJI0CKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH;
CBOOO/IHO paclo3HaBaTh OCHOBHBIE BUIbl MHOTOIPAaHHUKOB (IIPU3Ma,
nupamuaa, NpsAMOYToJIbHBIN Napajienenunesn, Kyo);
KJIacCU(PUIMPOBATh MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA A
KJIacCHU(PUKaInu;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, CBSI3AHHBIMH C CEUECHUEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

BBINIOJIHATh ~ NApaJUIENbHOE,  LEHTPAJbHOE W OPTOrOHAIBHOE
OPOEKTUPOBaHWE (UTYp HA IJIOCKOCTh, BBINOJHATh H300paKEHUS
¢buryp Ha IIOCKOCTH;

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

BBIUMCIIATH IUIOIIAAM TOBEPXHOCTEH MHOIOTPAaHHUKOB (IIpU3Ma,
NUpaMU/Ia), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOO/IHO OMEpPUPOBATH MOHATHSAMH: CHUMMETpPUS B IPOCTPAHCTBE,
LEHTP, OCb M IUIOCKOCTb CHMMETpPHUH, LEHTP, OChb MU IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJIHO OMEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpPJIMHATaM B IIPOCTPAHCTBE;

BBITMOJIHATHACHCTBUSHAIBEKTOPAMU;

pelmarh 3aJa4d Ha JI0Ka3aTeIbCTBO MaTEeMaTUYECKUX OTHOLIEHUH WU
HAXO0XKJIEHUE F€OMETPUYECKHUX BEJIMYMH, IPUMEHSISI U3BECTHBIE METO/IbI
OpU PEIICHHMH MaTeMaTUYeCKHX 3a7ad MOBBIIIEHHOIO M BBICOKOTO
YPOBHSI CIIO)KHOCTH;

OPUMEHATh MPOCTEUIINE MPOrPpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHUCTEMBl NPU PELIIEHUH CTEPEOMETPUUYECKHX
3ajady;

U3BJIEKaTh, MPEOOpa30BbIBaTh M WHTEPIPETHPOBATH HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUIypaX, NPEICTAaBICHHYIO Ha
YepTekKax U pUCyHKax;

OPUMEHATh IMOJYYEHHBIE 3HAaHWA HAa MPAKTUKE: CpPaBHUBATh U
aHAJIIM3UPOBATh PEAIbHBIE CUTYallUH, IPUMEHATh U3YUYEHHBIE TOHITHUS
B MPOLECCE IOUCKA PELICHHS MaTeMaTUYeCKH CHOPMYIHMPOBAHHON
npo0JieMbl, MOJEIUPOBATh PeaJbHbIe CUTYaIlMH Ha S3bIKE T€OMETPUH,
UCCIIEI0BATh MIOCTPOEHHBIE MOJIeNn C UCIIOJIb30BAaHUEM
TeOMETPUUYECKUX TOHATUH M TEOopeM, ammapara aireOpbl, pelaTh



IPAKTUYECKUE 3a/1aud, CBA3AHHBIE C HAXO0XKJIECHHEM TIE€OMETPUYECKHX
BEJINYMH;

UMETh MPEJCTABICHUs 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTAaBHOW YacTH (PyH/IAMEHTA PAa3BUTHS TEXHOJIOTUH.

K kony 11 knaccaoOydaromuiicss HAyYUTCs:

CBOOO/IHO OTEPUPOBATH MOHITHSIMH, CBSI3aHHBIMU C LIUIMHAPUYECKOH,
KOHUYECKOH H CHEpUIEeCKON TOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUS,

ONEpUpOBaTh TMOHATHSIMH, CBSI3aHHBIMH C TE€JaMd  BpAallICHMUS:
UIMHAPOM, KOHYCOM, CEpOoi U IapoM;

pacro3HaBaTh Tela BpalleHus (UWIMHIAP, KOHyC, cdepa U map) u
OOBSICHATH CIIOCOOBI MOJTYYEHHUS TN BPAIICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIOI0KEHUE cPephl U MIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB MU TE€J BPALLEHUSA,
OOBEMBI U IIIOMIAIM TOBEPXHOCTEN MHOIOTPAHHUKOB M TE€J BpallCHUS,
T€OMETPUYECKUX TEJ C IPUMEHEHUEM (DOPMYIT;

CBOOOJIHO OMEpUPOBATH MOHATUSMHU, CBA3AHHBIMHU C KOMOWHAIUSIMU
T€1 BpALIEHUS W MHOTOIPAaHHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 onucaHHbIN 0K0JI0 chepsl, chepa, BIUcaHHAS B MHOTOTPAHHUK
WIH TEJIO BPAILCHHUS;

BBIUKCIIATH COOTHOLIEHUS MEXIy IUIOMAAIMH IOBEPXHOCTEH U
00BEMaMU TOTOOHBIX TEJT;

nu300pakaTb M3y4aeMmble (PUTypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTh HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUIypaX, NPEICTAaBICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOO/IHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATHOIIEPALMMHAIBEKTOPAMU;

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-KOOPJAHHATHOIO
METO0/1a [P PELICHUN;

CBOOOJIHO ONEpUPOBATH TMOHATHSIMH, CBSI3AHHBIMH C JBU)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKEHNN;

BBINIOJIHATh M300paXEHUsI MHOTOTPAHHUKOB M TE€J BpALLIECHUSA IPHU
MapajyIeIbHOM MEPEHOCE, UECHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPSIMOM, TpeoOpa3oBaHus MOA00US;
CTPOUTh CEUEHHS MHOTOIPAaHHHUKOB W TENl BpALIEHUA: CEYCHUS
WIMHApa (MapaJyiebHO W NEPIEHIUKYJSIPHO OCH), CEYEHHUs] KOHyca
(mapasuiebHbIE OCHOBAHMIO M MPOXOJAIINE YEPE3 BEPIINHY), CEUCHUS
niapa;

UCIIOJIb30BaTh METOJAbl MOCTPOEHUS CEUYEHHW: METOJ CJIEAO0B, METO[
BHYTPEHHETO POEKTHUPOBAHNUS, METO/I IEPEHOCA CEKYIIEN IIJIOCKOCTH;
JTIOKa3bIBATbI€OMETPUUECKUEY TBEPIKACHUS;

IPUMEHATh F'€OMETPUUECKUE (PAKTHI JUIsl PELICHHS] CTEPEOMETPUYECKHUX
3aJ1a4, NPEAINoNarallliuX HECKOJbKO MIAroB PEIICHHS, €CIIA YCIOBHS
IIPUMCHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOM (hopMe;



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

IPUMEHSThH IpOrpaMMHbIE CpelcTBa U 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHUCTEMBl NpPHU PELIIEHUH CTEPEOMETPUUYECKHX
3ajady;

OPUMEHATh  IOJIyYEHHbIE 3HAHUS HA [PAKTUKE: CPAaBHUBATb,
aHAIM3UPOBATh W OLEHHUBAThb pEalbHbIE CHUTYallUH, NPUMEHITh
U3YYEHHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA B MTPOLIECCE TTOMCKA PELIEHUS
MaTeMaTHu4ecku C(HOPMYJIUPOBAHHON  TPOOJIEMBI, MOJAEITUPOBATH
peaslbHbIE CUTYyallMu Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh NOCTPOCHHBIE
MOJIENIM C HCIOJIb30BAHUEM T'€OMETPUYECKUX IOHIATHI U TEOpEM,
anmapara aiareOpbl, pelarbh NOPaKTUYECKHUE 3aJ1ayd, CBSI3aHHBIE C
HAXO0XKJIECHUEM T€OMETPUUECKUX BEIHYNH;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KounuecrBoyacos Buasi
JJIeKTPOHHbIE AesiTeJIbHOCTH
Ne | HaumeHoBaHmepasjae
(undposbie) 00y4aroumuxcs ¢
n/ | J0BH Bcecer | KonTpoJbHbIepad IIpakTnyecknepad
o0pa3oBaTe/bHbIEpeCy | y4eTOM
11 TEMIIPpOrpaMMbI 0 OTBI OTBI
pPChI NPOrpamMMmsl
BOCIIMTAHUS
urok.apkpro.ru HcTtopuueckuii
1 BBenenue B 23 5 0 O6ubsmoTexa UQPPOBOro | IKCKYPC «ITarbl
CTEPEOMETPUIO 00pazoBaTeIHLHOTO CTaHOBJICHUS
KOHTEHTa TEOMETPUM»
Coznanue
MIPE3EHTALNH «
B3anmuoe
uro pacmnosoxeHue
B3anmuoe
k.apkpro.rububnuorexa | TpPSAMBIX U
pacmosoxeHue .
2 6 1 0 1 poBOro TJIOCKOCTEH mpu
MPSIMBIX B
00pazoBaTeIHLHOTO MIPOEKTUPOBAHUH
IIPOCTPAHCTBE .
KOHTEHTA MarucTpaien»,
«Pacnonoxenue
BO3/YLIHBIX
Iy Te»
[TapannenbHOCTH uro CemuHap
3 OPSIMBIX U 8 0 1 k.apkpro.rudbutnuoreka | «IloctynarsiEBkim
TJIOCKOCTEN B 1 poBoOro Aa»




00pa3oBaTebHOTO
MIPOCTPAHCTBE
KOHTCHTA
[lepneH IUKYISIPHOCTD urok.apkpro.ru Kpyrasiii cton
4 MPSIMBIX U 95 5 oubnmoreka udpoBoro | «PacnonoxxeHue
IIJIOCKOCTEN B 00pazoBaTEeIHLHOTO IIJIOCKOCTEN B
MIPOCTPAHCTBE KOHTEHTA CTPOUTEILCTBEY
urok.apkpro.ru
6ubroTeka U pOBOro
5 VYIIIBl ¥ pacCcTOSHUSA 16 | op
00pa30BaTENBHOTO
KOHTEHTA
urok.apkpro.ru
o6ubnroTeka U poOBOro
6 MHororpaHHUKu 7 1 Pp
00pa3oBaTENBHOTO
KOHTEHTa
HUccnenosanue
urok.apkpro.ru .
«BekTopHbIi
Bexkrops! B oubmmoTeka nudpoBoro
7 12 1 METOJ B
MIPOCTPAHCTBE 00pa3oBaTEeNBHOTO
WH)KEHEPHBIX
KOHTEHTa
npodeccusx»
[ToBTOpEHME, urok.apkpro.ru
HucnyTt « HyXHbI
0000111€H1E U oubmmoTeka nudpoBoro
8 5 2 JIA KOOPAWHATHI B
CUCTeMaTH3alus 00pa3oBaTEeNHHOTO
. AKUZHI
3HaHUU KOHTEHTa
OBIIEE KOJIMYECTBO 102 10

YACOB I10 ITPOTPAMME




11 KITACC

KoimyecTBoyacos Buasi
DJIeKTPOHHBIE AeATEeJbHOCTH
Ne | HaummeHoBaHuepa3sae
(undposbie) 00y4aroumuxcs
n/ | JoBH Bcer | Kontpoabnbiepado | Ilpaktuueckuepado
o0pa3oBaTte/bHbIepecy € y4eToM
I TEMIIPpOrpaMMbI ) Thl ThI
pchbl NPOrpamMmbl
BOCIIUTAHMSA
urok.apkpro.ru
AHaIUTUYECKASITEOMET 15 ! 0 o6ubnroTeka uppoOBOTro
pust 00pa3oBaTEeNLHOTO
KOHTCHTA
[ToBTOpEHME, urok.apkpro.ru
) 000011IEeHNE U 5 ! ! o6ubnnoTeka uppoBOro
CUCTeMaTU3aIHS 00pa3oBaTeNbLHOTO
3HAaHUU KOHTEHTa
[Ipoekt
«ColicTBa
urok.apkpro.ru MHOTOT'PaHHUKO
. o6ubnunoTeka uppoBOro B B
O0BEMMHOTOTPAaHHHKA 17 1 0 op
00pa3oBaTeNbHOTO OKPYXKAIOIIIX
KOHTEHTa nmpeaMeTaxy,
«MHOroyroJysH
bIe QUTYPBD»
urok.apkpro.ru
4 Tenaspaienus 24 2 0 oubmmoTeka nudpoBoro
00pa30BaTEILHOTO




KOHTCHTa

HUccnenoBanue
«CounneHus
Apxumena o

mape u
urok.apkpro.ru P
[Inomanu HAJIAHIPE»
oubnroTeka U pPOBOTO
MIOBEPXHOCTH U 9 «[IpaxkTuyeckoe
. 00pa3zoBaTesbHOTrO
00BEMBI KPYTIIBIX TET MIPUMCHCHHE
KOHTEHTa .
CEUeHUI
UIAHIpA
HaKJIOHHOM
TUTOCKOCTBIO
[Ipoekt
urok.apkpro.ru P
«IIpeoOpazoBan
oubnroTexa MU pPOBOTrO
JBrxenus 5 ust
00pa3oBaTeNbHOTO
IIPOCTPAHCTBA U
KOHTCHTA
apXHUTEKTypa»
[ToBTOpeHwue, urok.apkpro.ru
o0o0mieHue u 17 oubimoreka QP pPoBOro
CUCTEMATU3ALHS 00pa30BaTEILHOTO
3HAHUU KOHTEHTAa
OBIIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne

~

Temaypoka

KoaunuecTtBouacos

Be
ero

KoHTpobHBI
epadoThI

IIpakTHyeckn
epadoThI

Haraunsy
YeHHUs

JJ1eKTPOHHBbIeU(PPOBHIEOOPA30
BaTeJibHbIEpecypchl

OcHoBHbIE MpaBUiIa U300paKEHUS
Ha PUCYHKE TIOCKOCTH,
napauieNbHBIX IPSIMbBIX
(OTpe3KOB), cepeIMHBI OTPE3KA.
Hctopuueckuidkckypce
«OTanbICTAHOBIECHUSATEOMETPUN

urok.apkpro.ru

ITonsTus CTCPCOMECTPHU: TOUKA,

npsiMasi, TIIOCKOCTh, MPOCTPAHCTBO.

OCHOBHBIE TIpaBUIIa N300PAKCHHUS
Ha PUCYHKE TUIOCKOCTH,
napajuIebHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTpPE3Ka

urok.apkpro.ru

[TonsTHA: nepecekarommecs
IIJIOCKOCTH, IePECEeKaroIUecs
npsiMasi ¥ MI0CKOCTb;
ITOJIYIIPOCTPAHCTBO.
3aKkperuieHue3HaHU M.

[TonsaTHA: Mepecekarommecs
IJIOCKOCTH, NTEPECEKAIOITNECS

urok.apkpro.ru




npsiMasi ¥ II0CKOCTb;
MOJYIPOCTPAHCTBO.
Pemenuesanay.

MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIIECTBYIOIIHX
00BEKTOB

MHororpaHHUKH, U300paKCHHE
MPOCTEUIIMX MPOCTPAHCTBEHHBIX
(buryp, HeCyIeCTBYIOIINX
00BEKTOB. 3aKperieHue3HAHUH.

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICOCTBUA N3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEICTBUS U3 HUX. 3aKpeIJICHUE
3HaHui. Cemunap «Iloctynatsl
EBxmmga»

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
caencTBus U3 HUX. CrocoObl
3aJIaHMsI IPSIMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HAYCHUATIPIMBIX U
IUIOCKOCTEH

10

KonTponbnas padora Nel
"BBenenue B crepeoMeTpuio”

11

N300paxeHune ceueHuit nmupamuibl,
Ky0a 1 IpU3Mbl, KOTOpbIE




MIPOXOMAT uepe3 ux péopa.
N3o0pakeHnenepeceueHusnoayye
HHBIXITJIOCKOCTEH.
PackpaniBannenocTpoeHHbIXCEUE
HUWpPa3HBIMALIBETAMU

12

N300pakeHne ceueHui mupaMubl,
Ky0a 1 IpU3MBbl, KOTOpBIE
MIPOXOMAT uepe3 ux péopa.
N306paxenune nepeceveHus
ITOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanne moCTpOSHHBIX
CEUCHHIA Pa3HBIMH [[BETAMH.
3akperieHue 3HaHU .

13

N300paxeHune ceueHui nupamuibl,
Ky0a U pu3Mbl, KOTOpBIE
MIPOXOMAT uepe3 ux peéopa.
N3o0paxkenue nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanre moCTpOSHHBIX
CCUCHHIA Pa3HBIMH [[BETAMH.
Pemrenue 3amau.

14

Merton cnenoB 1uisi HOCTPOCHUS
CEeUYEeHUN

15

Meropa cieoB A IOCTPOEHUS
cedeHuii. CBoICTBa nepeceueHuit
IIPSAMBIX U IJIOCKOCTEN

16

MeTton CiIenoB O MMOCTPOCHUA




ceueHuil. CBoiicTBa nepeceueHuit
MPSAMBIX U MIJIOCKOCTEM.
Pemennesanau.

17

[TocTpoeHue ceueHuit B mUpamuze,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3znaHne BBIHOCHBIX YepTeXeH 1
3aITUCh IIArOB IMIOCTPOCHUS

18

ITocTpoeHue ceueHmi B mupamMue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co31anue BHIHOCHBIX YepTEXEN U
3aIUCh 1Iar0B MOCTPOCHHUSL.
3akpernieHue3HaHu.

19

[TocTpoeHue ceueHuit B mupamMue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co31aHue BBIHOCHBIX YepTEXEN U
3aIUCh 1IAaroB MOCTPOCHHUSL.
Pemennesanau.

20

[TocTpoeHue ceueHuit B mUpamuze,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3znanue BBIHOCHBIX YEPTEXKEN U
3aIKCh 11aroB MOCTPOEHUS

21

[ToBTOpEHNE MIIAHUMETPHUU:
Teopema o mponopIOHATBHBIX
otpeskax. [logoOueTpeyronbHUKOB

22

[ToBTOpEHME TITAHUMETPUH:
Teopema Menenas. PacueTs! B
CEUEHHUSX HAa BHIHOCHBIX YepTexkKax.




HcropusapasBUTHAIUNIAHUMETPUN U
CTEpPEOMETPUN

23

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHoe pacnosnoxeHue mpsiMbIx
B IIPOCTPAHCTBE.
CkpemuBaronyecs npsiMble.
IIpu3Haky CKpEeIMBAIOIINXCS
npsmbix. [lapannensHblenpsMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBoBaHNU U
€IMHCTBEHHOCTH IPSIMOU
[apajuleIbHOM TaHHOHU IIPSIMOi,
MIPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALLEH Ha
JaHHOUMpsmMoit. Jlemma o
[epeceYeHUUNIaPAIIIEIbHBIXITPSMBI
XIUIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX napaebHbIX
npsaMbIX. Teopema o
CKPELIUBAIOIIMUXCANPAMBIX

27

[TapannenbHOE TPOESKTHPOBAHHE.
OcHOBHBIE CBOICTBA
napauIeIbHOTO TPOSKTUPOBAHUSL.
N300pakenue pa3HbIX GUryp B
napajiesIbHON MPOEKIIHH.




Co3znanue npe3eHTaIm «
B3anMHOe pacnionoxeHue npsMbIx
U IUIOCKOCTEW IpH
IIPOEKTUPOBAHUU MarucTpajen»,
«PacnonoxeHne BO3yIIHbBIX

Iy TEN

28

[HenTpanbHas nmpoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
YronMexaynpsMbIMA

29

Konrpomnsnas padora Ne3
"PacrionioxeHne npsiMbIX B
npocrpaHcTae”

30

[TonsATHA: MapauIeIbHOCTD IPSIMOM
U IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajnenbHOCTH NPSIMOU
U IJIOCKOCTH.
CaoilicTBanapayuieIbHOCTUIIPSIMON
U IJIOCKOCTH

31

I'eomeTpuueckue 3agaun Ha
BBIYHCIIEHUE U JJOKA3aTENIbCTBO,
CBSI3aHHBIE C NAPAJIJIEIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

Iloctpoenue ceuenus,
IIPOXOALIETO YEPE3 NaHHYIO
MIPSIMYIO Ha YEPTEkKE U
[1apaJUIEILHOIO APYIOU IPSIMOM.




PacuérorHonieHui

33

[TapamensHas npoexkLus,
IIPUMEHEHHNE AJIs1 IOCTPOEHUS
ceueHuil Ky0a u napasuieienunea.
CaoiicTBanapasiiesienuneaa u
IIPU3MBI

34

[TapannenbHble MIOCKOCTH.
[Ipu3Haku napajyieTbHOCTH IBYX
IJIOCKOCTEN

35

Teopema o mapaIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOSAIICH Yepe3 TOUKY, He
MIPUHAJISKAITYIO TAHHOM
IUIOCKOCTH H CJIEACTBHUS U3 HEE

36

CaoiicTBa napajuiebHbIX
IIJIOCKOCTEH: O MapajieIbHOCTH
MPSAMBIX [IEPECCUEHUS IPU
MEePECEYCHNH IBYX NapajlieabHbIX
IIJIOCKOCTEMN TpeThben

37

CaoiicTBa napajuiebHbIX
IUIOCKOCTEH: 00 OTpe3Kax
MapauIeIbHBIX IPSIMBbIX,
3aKJIFOUEHHBIX MEXIY
IapajuIeIbHBIMU IIJIOCKOCTSIMU; O
[IEPECEUEHUH NTPSIMOU € ABYMS
MapaJuIeIbHBIMU MIJIOCKOCTSAMM.
KpyrasiiicTon«PacnonoxkeHuemnioc




KOCTEHN B CTPOUTEIBCTBE

38

[ToBTropenue: Teopema [Tudaropa
Ha IUIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPUAIIPAMOYTOJIBHOTOTP
€yroJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOIBHOTO
napajuieNienumnena

41

Brrunciienue gjivH OTpE3KOB B
KyOe U MpsIMOyTOJIbHOM
napajuleenuIe1e

42

[lepneHUKyYIAPHOCTD NPSMOM U
mockocTH. [Ipru3nak
MEPIEHIUKYIISIPHOCTH IPSMOHN U
IUIOCKOCTH

43

[lepneHqUKyYIAPHOCTD NPSMOK U
mockocTy. [Ipusnak
MEPIEHIUKYIISIPHOCTH MIPSIMOHN U
IUIOCKOCTH.PELICHHE 3a/1a4.

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOH,
MIPOXOMAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHAUKYISIPHON K INIOCKOCTH

45

IInockoctu u NEPpNCHAUKYIISIPHBIC
UM IPAMBIC B MHOTOTpaHHUKAaX




46

[ImockoCTH U EpIIEHIUKYJISIPHBIE
UM IIpSIMBIE B
MHOT'OTPaHHUKAX.PEIICHHE 3a/1a4.

47

[lepnieHIuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKysapa u3
TOYKH Ha MPSIMYIO

48

Konrponbnas padora Ne4
"[lepneHauKyIsp U HAKIOHHAsA".

49

Teopema o TpEX mepneHIUKYISIpax
(npsimast m oOpaTHas)

50

Teopema o Tpéx nepneHAUKyIIpax
(npsimast m oOpaTHas).
Pemrenunesanau.

51

YronmexayCKpemrBaromUMHUCAIIP
SIMBIMU

52

ITouck nepreHIuKyIspHBIX
MIPSAMBIX € ITIOMOILBIO
MEPIEHIUKYIISPHBIX TUNIOCKOCTEN

53

OpTOFOHaHBHOGHPOCKTI/IPOBaHI/Ie

54

[Toctpoenue ceuenuit kyoa,
MIPU3MBI, TPABUIIBHOMN MUPAMUIBI C
MTOMOIIIBIO0 OPTOTOHATIBEHOM
MIPOEKIIUU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABHIBLHON ITUPAMHUIBI C
MIOMOIIIBI0 OPTOTOHATLHOU




npoekuuu. Pemenuesanay.

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJILHO MJIOCKOCTH.
[InockocTucummeTpuil B
MHOTOTpaHHUKAX

57

[Tpu3Hak neprneHAuKyISIpHOCTH
IIPSIMOM M TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHull OT TOYKH 10
IIOCKOCTH

59

[IpaBuUIEHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuii OT TOYKH 10
IUIOCKOCTH. Perenuesanauy.

60

Crioco0sbl 0IyCTUTh
MIEePIICHIUKYJISPBI: CHMMETPHSI,
CIBUT TOYKH IO MAPAIIICTbHON
MpAMOi

61

CaBur no HenapauienbHON
IPSIMOM, U3MEHEHHE PACCTOSTHUI

62

KonrponsHas padora Ne5

"B3aumMHO€ pacnonoxeHue mpsiMbIx

U TJIOCKOCTEH B mpocTpaHcTBe"

63

IloBTOpEHME: Yroa MEeXKIY
NPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPUSI B IPOU3BOJIEHOM




TPEYroJbHUKE, TEOPEMA KOCUHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘ICCKI/Ie MCTOJBbI
BBIUUCIICHUSA yIJIa MCIKAY PAMbIMU
B MHOT'OTpaHHHUKaxX

66

JByrpanubiii yroia. CBOMCTBO
JUHEHHBIX YTIIOB IBYTPAaHHOTO
yria

67

[TepnenguKyIsIpHBIC TIIIOCKOCTH.
CBolicTBa B3aNMHO
MePIEHANKYIISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TeOpeMa O MPAMOKN
MEepPECEUCHUS JBYX MIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssMOyTONBHBIN NapajuIeIeIuIIeT;
Ky0; U3MepeHus, CBOIcTBa
MIPSAMOYTOJIBHOTO
napajuiesIenuIe1a

70

Teopema o 1uaroHaiu
MPSIMOYTOJILHOTO
napajuleJienuIes1a u CleCTBUE U3
HEE




71

CrepeomeTrpuueckue u
MIPUKJIATHBIC 33]1a9H, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKCHHUEM
IMPAMBIX U IJIOCKOCTHU

72

IToBTOpEHME: CKpEIMBAIOIINEC
NpsIMBIE, Tapajljie/IbHbIE IIJIOCKOCTH
B CTAaHAAPTHBIX MHOT'OI'PAaHHHUKAX

73

ITapa napajijenbHbIX IIOCKOCTEN
Ha CKPELMBAIOIINXCS IPSMBIX,
paccTosiHUuE MEXTY
CKPEIMBAIOINMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

74

PaccrosHue oT TOUKH 10
IIJIOCKOCTH, PaCCTOSAHUC OT HpﬂMOfI
J0 IINIOCKOCTH

75

Brruncnenue paccTOSHUN MEXITY
CKPEIIMBAIOIINMUCS TPSIMBIMU C
MTOMOIIBIO IEPIICHIUKYISIPHOM
IJIOCKOCTH

76

TpéxrpaHHblid yroJi, HEpaBEHCTBA
JUIS TPEXTpaHHBIX yriioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JJIsl TpEXTPAHHOIO yTria

77

DneMeHTHI chepruyecKoit
IeOMETPHUU: Fe0AEe3MUECKUE TMHUN
Ha 3emie




Kontponbnas pabora Ne6 "Yriasl u

78 " 1 1 0
paccTosiHus
CucremaTtu3zanus 3HaHUN
79 | ¢ UCTeMAaTH3AIIHs] 3HAHHA ) ! 0 0
MHoOrorpaHHuK 1 €ro 3J1eMeHThI
[Iupamuna. Buasl nupamu.
80 DAV, IR THPAMIA I 0 0
[IpaBuibHas nupamuaa
81 [Ipusma. [Ipsamas u HakIOHHAs i 0 0
npu3Mmsl. [IpaBunbHasnpuzMa
[IpsiMoit napasnenenunen,
82 MPSAMOYTOJIbHBIN NapajuieNIenune, 1 0 0
Ky0
B €MHOrorpa .
23 BIITYKJIBI jVIH TOrPaHHUKH ! 0 {
Teopemadiinepa
Brinykiibie MHOTOTpaHHUKH.
84 | Teopema Diinepa. IIpaBunbHbIE 1 1 0 0
MOJTYIIPAaBUIIbHBIE MHOTOTPAHHUKHU
KonTponbHaspabora Ne7
gs | oMP pabo 1 1 0
MHororpaHHuku
[TonsTHE BEeKTOpa HA MIIOCKOCTH U
86 1 0 0
B IIPOCTPAHCTBE
87 | CymmaBeKTOpOB 1 0 0
88 | Pa3HOCTBBEKTOpPOB 1 0 0
89 | IlpaBunonapainenenunena 1 0 0
90 | VYMHOXEHHEBEKTOPaHAYUCIIO 1 0 0
91 Paznosxenune BexTopa mo 6asucy 1 0 1




TPEX BEKTOPOB, HE JIEKAIINUX B
OJHOU MJIOCKOCTHU

92

CkansipHOETIpOU3BEACHNE

93

Brruucnenue yria MCxXAy
BCKTOPAMH B IIPOCTPAHCTBE

94

[Ipocreiimmesanaun ¢ BEKTOpaMu

95

[Ipocreiimne 3amauu ¢
BEKTOPAMH.3aKPEIUICHUE 3HAHU.
UccnenoBanue «BeKTOpHBIN METO
B WH)KEHEPHBIX MTPOQPECCUTK

96

IIpocreiimme 3aga4n ¢ BEKTOPAMH.
Pemenne 3anau.

97

Konrponsnaspadora Ne§
"BexTops!"

98

O000111EHIE U
CHCTEMAaTH3aLUA3HAHU I

99

O0001IeHrEe ¥ cUCTEMAaTU3aIUI
3HaHui. Pemenue 3agauy.

HroroBasikoHTposnbHasgpadboTa

HToroBasikoHTpoJIbHasspaboTa

O00011IeHIE U CUCTEMATU3ALHS
3Hanuil Jucnyt « HyxHbl mu
KOOPJUHATHI B )KH3HI»




OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

10




11 KITACC

Ne KonnuectBouacos
Bce Haran3 JeKTPOHHBbIeU(PPOBHICOOPA
n | Temaypoka Koutpoasn [IpakTuyeck
er y4YeHust 30BaTeJIbHbIEPECYpPChI
/ blepadoThI nepadoThI
0
n
| [ToBTOpenue Temsl "KoopauHatsl BeKTOpa { 0 0
Ha TJIOCKOCTH M B IPOCTPaHCTBE"
5 [ToBTOpenue tems! "CkansipHoe i 0 0
IIPOU3BE/IEHUE BEKTOPOB"
3 [loBTOpeHue TeMbl "Boruncnenue yria i 0 0
MEX/1y BEKTOpaMU B IPOCTpaHCcTBE"
4 [ToBTOpenue Temsbl "YpaBHEHUE TPSIMOI, 1 0 0
MPOXOSILEH Yepe3 ABE TOUKH"
YpaBHEeHUE IOCKOCTH, HOpMaJlb
5 ’ ’ 1 0 0
YpaBHEHUE IUIOCKOCTH B OTpe3Kax
YpaBHEHHE IOCKOCTH, HOpMaJlb,
6 ypaBHEHHE TUIOCKOCTH B 1 0 0
OTpe3Kax.3aKperieHne 3HaHU M.
7 BekropHoernpounsBeenne 1 0 0
JInHelHbICHEPABEHCTBA
8 . ’ 1 0 0
JMHEMHOEPOrpaMMHUPOBAHNE
JIuHeitHbIe HEPAaBEHCTBA, TUHEUHOE
9 IpOrpaMMUpPOBaHUE. 3aKpEIJICHUE 1 0 0
3HAHUU.




AHaJIUTUYECKHE METOBI pacuéra yria

10 MEX/1y IPSIMbIMU B MHOTOI'PaHHUKAX
AHanuTHueckue MEeTobl pacuéra yria

11 | Mexay mI0CKOCTSIMU B MHOTOTpaHHMKAX.
3aKperieHue3HaHU.

12 dopmyJia pacCTOSIHUS OT TOUKH J10
IUIOCKOCTH B KOOPAMHATaX

13 HaxoxxaeHue paccTossHUI OT TOUKU A0
IUIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHUI OT TOUYKH /10
IUIOCKOCTH B NIPaBHJIbHON IMpaMUJIe

15 KonTponbHasipabora Nel
"AHanuTHyecKassreoMeTpus’"

16 CeueHUSIMHOTOTPaHHUKOB:
CTaHIapTHBIEMHOTOT PAHHUKH

17 | CeueHUAMHOTOTPaHHUKOB: METO/ICIIEN0OB
CedeHuss MHOTOTPaHHUKOB: CTaHAAPTHbIE

18 | mnockocTH, mepeceyeHus NpSMbIX U
IJIOCKOCTEN

19 [TapasnenbHble MpsIMbIE U TUIOCKOCTHU:
napasuieNbHble CeYeHUS

20 [TapanenbHble NPsIMBbIE U TUIOCKOCTHU:
pacu€r OTHOLIEHUI
[TapasnenbHble NPsMBIE U TUIOCKOCTH:

21 YIJIBI MEKTY CKPEILMBAKOIIUMHUCS

IpsAMBbIMHA




22

[IepnenquKynspHbIE IPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE MAPbI
MEPIEHIUKYIISIPHBIX TUIOCKOCTEN U
IIPSAMBIX, CHMMETPUH MHOTOTPAHHUKOB

23

[IepnieHquKyIsipHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHANKYIISIPax

24

[leprieHAUKyIIpHBIE TIPSIMBIE U
IJIOCKOCTH: BBIUMCIIEHUS JUIVH B
MHOTOI'paHHHKaxX

25

[ToBTOpeHue: miomam
MHOTOYTOJIBHUKOB, JOPMYJIIBI JUIS
ionaaen, cooopakxeHus moaoous

26

[ToBTOpEHME: TUTIOIAAH
MHOTOYTOJBHUKOB, (POPMYJIBI JJIs
TUIOMIAEH, COOOPaKCHHUS
101I00MS. pEIICHHUE 3a/1aY.

27

[ToBTOpeHwue: muomagn
MHOT'OYTOJILHUKOB, (POPMYJIBI AJIs
101 e, COOOpaKeHUSI TIO100MS.
3akperieHUe3HaAHUH.

28

[Inomany ceyeHnit MHOTOIPaHHUKOB:
IJIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKEHUS MOA00HS

29

[Inomany ceyeHnit MHOTOIPaHHUKOB:
IUTOIIAI1 TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHMsl MOA00Hs. pelIeHHe




3aaad.

Konrponbnas padora Ne2 "IloBropenue:

30 | MHOrOrpaHHMKH, CEYEHHUS
MHOT'OTPaHHUKOB"

31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasJiesienumne a

1 3anaun 06 yaBOoeHUH Ky0a, 0 KBajapaType
Ky0a; O TPUCEKIIUU YyTIia
CrepeoMeTpHyecKHe 3a1auH, CBSI3aHHBIE C

33 | 00BEMOM MPSIMOYTOJIBHOTO
napasuiesnenumneaa
[IpuknaaHbie 3a7a9u, CBI3aHHBIE C

34 | BbluKCICHUEM 00BEMA MIPSMOYTOJIHHOTO
napasuiesienunea

35 | OOBEMIPAMONIIPU3MBI

16 CrepeomeTpHuyecKHe 3aJjauu, CBSI3aHHbIE C
BbIUMCIIEHUEM 00BEMOB PSMOM MTPU3MBbI

37 [Ipuknannele 3a1a4u, CBsI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 | ompenenéHHOTO MHTErpaa.
O0BEMHAKITIOHHOUTTPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 | ompenenéHHOrO UHTETpaa.
O6béMnUpamMu bl

40 | dopmyna 06bEMa MUPAMUIBI.




OTtHoweHne 00beMOB IUPaMUJ] C 0OLIUM
yIJioM

41

dopmyna 00bEMa TUPaAMHUIBL.
OTtHomeHne 06EMOB MUPAMUJL C OOIIUM
yIJI0M

42

CrepeoMeTpHuuecKre 3aJjaui, CBA3aHHBIE C
00bEMaMu HaKJIOHHOM npu3Msl. [IpoekT
«CBOMCTBAMHOTOI'PaHHUKOB B
OKPY’KaIOIIUXIIPEAMETAX),
«MHOTroyTO0JIBHBIEDUTYPBI»

43

CrepeoMeTpHuuecKre 3aJa4u, CBSI3aHHBIE C
00BEMaMH TUPaMUIBI

44

[Tpuknagasie 3aaaun 1Mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00HEMOM HAKIOHHOM
TIPU3MBI

45

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI

46

[Ipumenenne o0bEMOB. Boruncienue
PacCTOSHUSA A0 IUNIOCKOCTH

47

Konrponsnaspadora Ne3
"O6bEMMHOTOrpaHHHUKA"

48

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yroIine UIMHIPHIECKON
noBepxHoctu. ccnenoBanue
«IIpakTnyeckoenpruMeHEHUECECUEHUMITIIT
WHJIpaHaKJIOHHOUIIIIOCKOCTBIOY




Munuaap. [pssMoi KpyroBod HUIMHAP.

49 [Iomaae MOBEpXHOCTH HUIUHAPA

50 Konnueckasi moBepXHOCTb, 00pa3yoiiye
KOHH4ecKkoi nosepxHoctu. Konyc

51 Ceuenne KoHyca MJIOCKOCTBIO,
napasuieIbHOM MIIOCKOCTH OCHOBAHUS

5) VYceu€nnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa
[Inomaap 60KOBOM OBEPXHOCTH U

54 | noJHOW MOBEPXHOCTU KOHYCA.
Pemennesanau.
CrepeomeTpuuecKkue 3aa4u Ha

55 | 1oKa3aTeabCTBO U BHIYHCIICHHE,
IIOCTPOCHHUEM CEUEHU LIMWINH]PA, KOHYyCa
CrepeoMeTrpuuecKkue 3ajaun Ha

5 | AOKasaTENECTBO M BEMHCICHNE,
MOCTPOSHUEM CeUEHHH IIMINH/IpA,
KOHYCa.pellIeHue 3a1au.

57 [Ipuknanuelie 3a1a4m, CBsI3aHHBIE C
WIHHIPOM

53 Kontponbraaspadora Ned "[uwmmnmp,
KOHYC"

59 | Cdepa u map

60 | Ilepeceuenue chepsl u mapa ¢




iockocThio. Kacanue mapa u chepsr
IUIOCKOCTBI0. Bu u m3o0paxenuemapa

61

[epeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By u n300paxkenuemapa.
pelieHunesanay.

62

VYpaBuenue coepsl. [Tnomans chepsr u eé
yacTen

63

CummeTpust cepsl U 1mapa.
HccnenoBanue «CounHeHHss Apxumesa o
nrape v HUIuHAPE

64

CrepeoMeTpuuecKkre 3aja4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO Cepoil U mapom,
MOCTPOCHUEM UX CEYEHHI MIO0CKOCTHIO

65

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEepo U Mapom,
MOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO. pellieHue3a1au.

66

[IpukiiagHele 3aa4m, CBSI3aHHBIE CO
cdhepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIUNUCJIICHUSA B Opr)KHOCTI/I, CTaHIIapTHBIe
mogo0us

68

Paziauunbie KOM6I/IHaLII/II/I TCJI BpallICHUSA U




MHOI'OI'paHHHUKOB

69

3anauu o reme "Tena v MoBEpXHOCTH
BparieHus"

70

3anauu o Teme "Tena ¥ MOBEPXHOCTH
BpallleHus" 3aKpeIUICHUE 3HAaHU.

71

KonTtponbnas padora Ne5 "Tena u
MOBEPXHOCTH BpalieHus"

72

O6vem mumHapa. Teopema 00 00bEMe
IpsAMOro qUjiInHApa

73

Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uHTerpaita.OobpEMKOHyCa

74

IImowaau OOKOBOM U MOJIHOM
IOBEPXHOCTH KOHYCa

75

CrepeomeTpHUeCKHUe 3a]1a4M, CBI3aHHbBIC C
BBIUKCIICHHEM 00BEMOB IIMIUH/IPA,
KOHyca

76

[Tpuknagasie 3apaun o Teme "OOBEMBI 1
IJIOIIAAM TTOBEpXHOCTEHN Ten"

77

O065BEM 1mapa u mapoBOro CEKTOpa.
Teopema 06 00bEme mapa. [lnomans
cheprl. CTepeoMeTprUIEeCKUE 3a/1a4H,
CBsI3aHHBIE C BEIYMCIICHUEM 00BEMOB
nrapa, IapoBOTo CErMEHTa M IIaPOBOTO
CEeKTOpa

78

[Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten'", cBsizaHHbIE ¢ 00BEMOM 11apa 1




TUIOMIABIO Chephl.
COOTHONIICHUSMEK Y TIIONIAITMHTIOBEPXH
ocTer 1 00BLEMAMUIIOOOHBIXTE

79

[TonoOHBbIe Tena B MPOCTPAHCTBE.
N3menenne 06w€ma npu moo0uu.
CrepeomeTpHuuecKue 3aa4uu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB Tl U TIIOMIAeH
IIOBEPXHOCTEN

80

KonTponbnas padota Ne6 "[Tnomaau
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"

81

JIBrokeHust mpocTpaHcTBa. OTOOpaskeHUs.
JIBYDKEHUS ¥ PaBEHCTBO QUTYD.
OO01IMEeCBONCTBAIBUKEHUI

82

Buabl niBukeHuii: napauiebHbIi
MIEPEHOC, LIEHTPAJIbHAsi CAMMETPHUS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
npsamoi. [Ipoekr
«IIpeobOpa3zoBaHUAIPOCTPAHCTBA U
apXUTEKTypa»

83

[IpeobpazoBanms mogoobwus. [Ipsmas u
ctepa Diinepa

84

FCOMeTpI/I‘-IeCKI/IC 3aaa41 Ha IPUMCHCHHUC
JABMKCHU S

85

Kontponbnas pabora No7"Bektops B
npocTpaHcTse"

86

Ob6o6maromiee noropenue 11 noHATU U




MeTO0/10B Kypca reometpuun 1011
KJIaCCOB, CHCTEMAaTH3aIlHsl 3HAHMIA:
"[TapayinenbHOCTh MPSAMBIX U MJIOCKOCTEN
B IIpocTpaHcTee”

87

Ob6o6maromee moropenue 11 noHATUH U
MeTO0/10B Kypca reometrpuun 1011
KJIaCCOB, CHUCTEMAaTH3allus 3HAHUIA:
"BexTopsl B ipocTpaHcTee”

88

Ob6o6maroree noropenue 11 noHATUR U
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTeMAaTH3allus 3HAHUIA:
"BexTopsl B ipocTpancTee" . Pemienne
3a1ad.

&9

Ob6o6maroree noropenue 11 noHATU U
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTHU3aIsl 3HAHUM:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromniee nopropenue 11 nonaruit u
METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aIMsl 3HAHU:
"O6beM MHOTOTpaHHUKA" .
Pemrennesanau.

91

O6o0maromiee moBTopeHue 11 MOHATHI 1
MeT0/10B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3AIIHsI 3HAHHIA:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYTJbIX TEN"




92

O6o61maromiee nopropenue 11 nonaruii u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTEMAaTH3aIlHsl 3HAHMIA:
"ILmomanu MOBEpXHOCTH U 0OBEMBI
Kpyribix Ten". Pemenuesanay.

93

HroroBasikoHTpoIbHaspaboTa

94

I/ITOI‘OBaHKOHTpOHLHaﬂp aborta

95

[ToBTOpEeHME, 0600IIEHNE 1
CHCTEMATH3alAs 3HAHUI

96

Hcropus pa3BuTHS CTEpEOMETPHUH Kak
HayKU U €€ pOoJib B Pa3BUTHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.

97

Hcropus pa3sBuTHs CTEPEOMETPUH KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX NHIKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHH.
MHOrorpaHHuKyu B apXUTEKTYpE.

98

Wcropus pa3BuUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH.
Komb6unanuureomerpuueckuxuryp B
apXUTEKTYpe.

99

Hcropus pa3sBuTHs CTEPEOMETPUM KaK
HAyKU U €€ pOjib B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U




KOMIIBIOTEPHBIX TEXHOJIOT .
KombOunanuureomerpuueckuxpuryp B
OKpY’KaIOIIEMHAaCMHUPE.

Hcropus pa3sBUTHSA CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.
CuMMeTpHsI-CUMBOJIKPAcOThI U
TapMOHHH.

Hcropus pa3sBUTHsA CTEPEOMETPUU KaK
HAayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.
[IpuMeHeHneMETOJOBMAaTEMAaTUYECKOTOAH
ann3a B T€OMETPHH.

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
IIpuMeHeHneEMETOJOBIE€OMETPUH B
anreope.

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIs1 YYEHUKA
* Maremaruka: ['eometpus, 11 knacc/ [lotockyes E.B., 3BaBuu JI.U.,
OO011ecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «[PODAY; AkiimonepHoe

obmectBo «M3narenbcTBo «lIpocBemienne»

METOJINYECKUE MATEPUAJIBI IJI51 YUUTEJIA

['eomeTpus, 10 kiacc. Meroauueckoe nocodue k yueonuky E.B.IToTockyesa,
JI.W.3BaBuua "I'eometpus, 10 kinacc. M3narensctBa "Ipoda".2020.
I'eometpus, 11 kinacc. Metonuueckoe nocodue k yueOnuky E.B.IloTockyesa,

JI.1.3BaBuua "I'eomerpus, 11 knacc. MU3natensctBa "/Ipoda".2020.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

http://school-collection.edu.ru Enunas xomiekiys mudpoBbIX
00pa3oBaTeNbHBIX PECYPCOB

https://mob-edu.ru «Mob6unbHas Inexrponnas llkomay»

https://interneturok.ru Caiit "MnTepHeT-ypok"

https://www.yaklass.rufIKmacc

http://fcior.edu.ru Komnekmnus denepanbHOro 1eHTpa HHPOPpMAITMOHHO-

o0pa3oBaTeIbHbIX PECYPCOB



