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MHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpus siBasieTCsl OMHUM M3 0a30BBIX KYPCOB HA YPOBHE CpeAHEro oluiero oopa3oBaHus,
Tak Kak o0ecreuyrMBaeT  BO3MOXXHOCTh  HM3y4Y€HHUS  JUCLUUIUIMH  €CTECTBEHHO-HAYYHOM
HAIpaBJICHHOCTH U IMPEIMETOB T'yMaHUTapHOro Imukia. [loCKOJIbKY JIOTHYECKOe MBIIIEHHE,
dbopmupyeMoe TNpH  H3YYCHUH OOYYAIONUMHCS MOHATUHHBIX OCHOB TE€OMETPHH, TIpU
JI0Ka3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LIETOYKU JIOTHYECKHX YTBEPXKICHUH NpHU pELIeHUU
F€OMETPUYECKUX 337a4, YMEHHE BBIABUIaTbh U OIPOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIb3YIOTCS IIPU PEILICHUH 3a]]a4 eCTECTBEHHO-HAYYHOTO [IMKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

Llens ocBoeHWs: mporpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOJIEHHOM ypOBHE —
pa3BUTHE WHAMBHIYaJIbHBIX CIOCOOHOCTEH OOYyYaromMXCs TPH HM3YYCHHH TEOMETPHH, Kak
cocTaBisifolel mpeaMeTHON obOnactu «Martematnka u uHGOpPMaTHKa» uepe3 oOecreueHue
BO3MOXXHOCTH TPHUOOpPETEHUS U UCIHOIb30BaHUSl Oojiee TIyOOKHMX TEeOMETPUYECKUX 3HAHUM U
JCWCTBUH, CIEeMU(PUYHBIX TEOMETPHH, M HEOOXOTUMBIX JUIsI YCHIEIIHOrO MpOo(hecCHOHATBLHOTO
00pa3oBaHMsl, CBA3aHHOTO C HCIIOJIB30BAaHUEM MAaTEMaTHKH.

[IpropuTeTHBIMH 3a7jauaMu Kypca F€OMETPHUH Ha yriayOJIEHHOM YPOBHE, PaCIIUPSIOUIUMH U
YCUIIMBAIOIUMU Kypc 0a30BOT0 YpOBHS, SBISIOTCS:

pacimmpeHue MpeaCcTaBICHUsI O TEOMETPUH KaK YaCTH MUPOBOW KyJIbTYPHl H (HOPMUpPOBAHHE
OCO3HAaHUs B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMUpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHUIINX
MaTeMaTUYECKUX MOJENSX, MO3BOJIAIONIMX ONUCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYXKAIOILIETO
MUpa, 3HAaHWE TIOHATHIHOTO armaparta 1o paszaeny «CtepeoMeTpus yueOHOTO Kypca TeOMEeTpHH;

(dbopMHpOBaHKHE YMEHHUS BIAJIETh OCHOBHBIMH MOHATHSIMH O NMPOCTPAHCTBEHHBIX (DUTYpax U
WX OCHOBHBIMU CBOIHCTBaMH, 3HaHUE TeopeM, (QOopMyl U yMEHHE HUX NPUMEHATh, YMEHHUS
JI0Ka3bIBaTh TEOPEMbI M HaXOJUTh HECTAHJAPTHBIE CIIOCOOBI PEIlICHUS 3a/ay;

dbopMHpOoBaHHE YMEHHS paclio3HaBaTh Ha YEPTEk,axX, MOJEIIX W B PEATbHOM MHpE
MHOTOTPaHHUKU U TeJla BPALIEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

¢dbopMUpOBaHNE TOHUMAHUSI BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOSHUSI MaTEMaTHYECKIX
Teopuid, popMUPOBaHKE TOHUMAHUS POJIM AKCMOMATUKHU MIPH MPOBEICHUHN PACCYKICHUM;

(dbopMHEpOBaHKE YMEHHUS BIIAJECTh METOJIAMH JOKA3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHUS
UX IPUMEHATbH, NIPOBOJUTH JOKA3aTENIbHbIE PACCYKJICHHUS B XOJE PELICHUS] CTEPEOMETPUUECKUX
3a/la4 U 3a/1a4y ¢ MPaKTUYECKUM cofepxaHueM, (popMUpOBaHUE MPECTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB IPpU OOOCHOBAaHWM MATEMAaTHYECKHX YTBEPXKIECHUNH M POJM aKCUOMATUKH B
MPOBEACHUU JI€TYKTUBHBIX PACCYXKICHUN;

pa3sBUTHE U COBEPIICHCTBOBAHWE HHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0ydJaromuxcs, TI03HABAaTEIbHONW aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTHU
MBIIUICHHUS], UHTEpECa K U3YUYEHUIO T€OMETPUH;

dopmupoBanre (QYHKIMOHATIHHOH T'PAMOTHOCTH, pEJIEBAHTHOW TEOMETPHUU: yMEHUS
pacrno3HaBaTh MPOSIBIECHUS F€OMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEHN B pealbHBIX
KU3HEHHBIX CUTYalUsIX U TPU U3yYEHUU IPYTHX YUeOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH
1 3aKOHOMEPHOCTEN, MOJEIMPOBAHUS PEAIbHBIX CUTYAILMi, UCCIIEI0BAHMS TOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALIMH [T0JIyYE€HHBIX PE3YJIbTaTOB.

OCHOBHBIMU COZIEpKATEIbHBIMU JINHUAMU yueOHoro Kypca «I'eomerpusi» B 10—11 kiaccax
aBisitores: «lIpsiMple M IIOCKOCTH B IPOCTpaHCTBE», «MHOrorpanHukm», «Tena BpameHus»,
«BeKTophl U KOOPAMHATHI B TPOCTPAHCTBEY, «/|BH>KEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpeboBaHuE «yMETh ONEPUPOBATH MOHATUSIMN,
PEIIEBAaHTHBIMU T€OMETPUHU Ha YriayOnéHHOM ypoBHEe oOydeHus B 10—11 kiaccaXx, OTHOCUTCS KO
BCEM COJAEP)KATENbHBIM JIMHUASAM Yy4eOHOro Kypca, a (OpMHpPOBAHHE JIOTUYECKUX YMEHHU



pacmpesensercs He TOJIBKO IO COACPKATEIbHBIM JIHHHUIM, HO U 110 rojgam oOydeHus. CoaepxaHue
0o0pa3oBaHMs, COOTBETCTBYIOIEE IMPEIMETHBIM pe3yibTataM ocBoeHUs DenepanbHoil paboueit
MPOTrPaMMBbI, PacIpeeIEHHBIM 110 T0JIaM O00YYeHHsI, CTPYKTYPHUPOBAHO TaKHUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIUMIHAIBHBIM BOIpOcaM oOydaroluecs o0palaliuch HEOJHOKPATHO. DTO
MO3BOJISIET OPTraHU30BaTh OBJIAJICHHE TEOMETPHUCCKUMH IMOHATUSAMHI ¥ HABBIKAMH ITOCJICIOBATEIIHLHO
U TMOCTYNATENIbHO, C COOIOJCHUEM IMPUHIUIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATh B
OOIIYI0 CHUCTEMY TI'C€OMETPUYECKUX MPEICTABICHUA OOYYarOIIUXCs, pacIupsis M yriuyouss eg,
o0pa3ys MPOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexon K U3y4EHHUIO TEOMETPHH Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus i jauddepeHnmanu  o0ydeHHs, TIOCTPOCHHS HWHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpamMM, 00ECIICYUTh YrITyOJIEHHOE N3YYEHUE TEOMETPUN KaK COCTABIISIONICH
yaeOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K TIPOJODKCHUIO HM3YyYCHUS MaTeMaTHKHA C Y4€TOM BBIOOpa
Oyaymieii mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY OOMMM ¥ TPOQeCCHOHATHHBIM
o0pazoBaHHEM.

Ha u3y4yenue yueOHoro Kypca «I'eoMeTpus» Ha yriryOnEHHOM ypoBHE oTBoauTcs 204 vaca: B
10 kitacce — 102 yvaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEeINIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NMOHATUA cTepeoMeTpur. Touka, npsimasi, IIOCKOCTh, IpocTpaHcTBO. IloHsaTHEe 00
aKCHOMaTUYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacnosoxkeHue NpsMbIX B IPOCTPAHCTBE: IEpEcEKarolluecs, NapajljielibHble U
CKpCHIMBAIOIHECA TPSAMBIC. HpI/I3HaKI/I CKpCHIMBAIOIUXCA IIPAMBIX. HapaJIJIGJII)HOCTI) MPpAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NApajuICIbHBIE NPSMbIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSMBIX, TapAJUIEIBHOCTD MPSAMON U INIOCKOCTH. [lapamiensHoe U LIEHTpalbHOE TPOEKTUPOBAHMUE,
n3zobpakenue Guryp. OCHOBHBIE CBOWCTBA MapaICIIbHOTO MPOEKTHpOBaHus. M300paxenue ¢puryp
B IIApAJUICIBHOM NPOEKIMHU. YTJbl C COHANPABICHHBIMA CTOPOHAMHM, YIOJ MEXKIy NPSIMBIMHA B
npocrpancTse. [lapannenbHOCTh IIIOCKOCTEN: MapajulebHbIe INIOCKOCTH, CBOMCTBA MapaJljIelIbHBIX
iockocreil. [Ipocreiiiue npocTpaHCTBEHHbIE (PUTYPBI HA IUNIOCKOCTH: TETPAdAp, Napajljieenune],
MMOCTPOEHUE CEYEHHIA.

[lepneHuKyISAPHOCTD NPAMOW U INIOCKOCTHU: NEPHEHAUKYIISIPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
IpsiMblE TapajulebHble W IEPHEHAMKYISAPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHIUKYISIPHOCTH
IpSIMOM M IUIOCKOCTH, TEOpeMa O NPSIMON NEPNEHIUKYJIIPHOW IIIOocKocTH. OpTOroHaIbHOE
npoekTupoBanue. [lepneHIuKysip 1 HaKJIOHHbBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MPSAMOH 10 IIOCKOCTH, MPOEKIUs (UTYphl HA IUIOCKOCTb. llepneHauKyaIspHOCTh MIIOCKOCTEH:
IIPU3HAK NEPIICHIUKYJIIPHOCTH ABYX IUIOCKOCTEH. Teopema o TpExX NnepneHauKyIsapax.

VYTIibl B IPOCTPAHCTBE: YTOJI MEXKIY NPSAMON U IUIOCKOCTBIO, ABYI'PAHHBIN YIoJl, JIMHEHHBIN
yroa JBYTrpaHHOro yria. TpéXrpaHHbli M MHoOrorpaHHble yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBoOWHCTBa IUIOCKMX U JABYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopemsl
KOCHUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO yIJia.

MHOrorpaHHNKH

Buzbl MHOrOrpaHHuKOB, pa3BEpTka MHOrorpanHuka. [Ipusma: n-yroiapHas npusma, npsmas v
HaKJIOHHAs IPU3Mbl, OOKOBas U MOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsMOyrojbHbIM
napajuleJienunes U ero cBoicrsa. KpaTuaiinye myTd Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema
Oinepa. [IpoctpancTtBenHas reopema IIudaropa. [Tupamuaa: n-yronpHast nupamuja, npaBuibHast U



yceu€HHas nupaMupl. CBolicTBa pédep v OOKOBBIX I'paHel MpaBUiIbHOW nupamujibl. [IpaBuibHbIe
MHOTOTPaHHUKHU: IIPaBWJIbHAs @pU3Ma M IpaBWIbHAs IHpPaMHUAA, IPABWIbHASA TPEYTOJIbHAS
nUpaMyia U TNpaBWIBHBIA TeTpa’ap, KyO. IlpeacraBieHune o NpaBUIIBHBIX MHOIOIpaHHHUKAX:
OKTa’Jp, JOJEKA3P U UKOCADIP.

Bbrunciienue 31€MEeHTOB MHOTOTPAaHHHKOB: pEOpa, auaroHanu, yribl. [lmomans OoxoBoO#
MOBEPXHOCTH M TIOJTHOM MOBEPXHOCTHU MPSMOM MPHU3MBI, IJIONIA b OCHOBAHHIA, TeOpeMa 0 OOKOBOU
MOBEPXHOCTU HpAMOM mpusmbl. [lnomane GOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH IMPaBHIIbHON
IIApaMU/Ibl, TEOpPEMA O IJIOMAAN YCEUYEHHON TUPaMUbL.

CuMMeTpusi B TPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU IPABUJIbHBIX MHOTOTPAHHUKOB.
CuMMeTpuss B IPAaBWIBHOM MHOIOTPaHHMKE: CHMMETpPHUS IapajlelienuIena, CUMMETpUs
IIPaBWIBHBIX IIPU3M, CAMMETPHS IPABUIIbHOW TUPAMHUJIBL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIC, COHAIPABJICHHBIE M IIPOTHBOIIOJIOKHO HAIIPABICHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOPOB. JIeHCTBUSA C BEKTOpaMH: CJIOKEHUE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4nciao. CBOWMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXKECHHUS
BEKTOpa Ha 4ucio. [IoHaTHe KOMIUIaHApHBIE BEKTOPBI. IIpM3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuino mnapainenenunena. Teopema O pas3IoKEHHMH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. lIpsAmoyrosbHas cucremMa kKoopaMHaTr B mpocTpaHcTsBe. KoopamHaTtel BekTopa. CBs3b
MEXJly KOOpAMHATaMU BEKTOpPA M KOOpAUHATAMM TOYEK. YToa MexAy Bekropamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesia BpameHust

ITonsaTus: HUIMHAPHUYCCKAasA IMOBCPXHOCTD, KOHHMYCCKasds IOBCPXHOCTD, C(l)epI/IqGCKaﬂ
MMOBEPXHOCTh, OOpa3yroIue moBepxHocreid. Tena BpameHus: MWIMHIP, KOHYC, YCCUEHHBI KOHYC,
cdepa, map. BzaumnHoe pacnosoxenue chepbl U IIIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N300pakeHue Tea BpalleHHus Ha MI0CKocTU. Pa3BépTka muuHapa u KoHyca. Cummerpus chepsl 1
niapa.

O06Bvém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NTPSIMOYTOIBHOTO
napajienenunena u ciueactsus u3 He€. OO0BEM TPAMOM M HAKIOHHOW TNPHU3MBI, IMIMHApPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U mapoBOro CErMEeHTa.

KOM6I/IHaIII/II/I TCJI BpallCcHHUA W MHOI'OI'PAHHHKOB. HpmMa, BIIMCaHHAad B LUWIHWHAP,
onurcaHHas okoyio nuiuHapa. [lepeceuenue cdepsl u mapa c miockocTsio. Kacanue mapa u chepsl
IUIOCKOCThIO. [lOHSTHE MHOrOrpaHHUKa, ONMCAHHOIO OKOJIO cdephl, cdepbl, BIHUCAHHOH B
MHOT'OI'PaHHHK WUJIM TEJIO BpPAIIECHUS.

[Tnomans MOBEPXHOCTH LWIMHApA, KOHyca, miom@anb chepsl n e€ yacreid. [lomobue B
npoctpanctBe.  OTHomeHWe  O0BEMOB, IIIOUIA/EHl  TOBEPXHOCTEH  MOAOOHBIX  (uUTYp.
[IpeoOpa3oBanue momo0usi, romMoreTHs. PerieHne 3amad Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METO/IOB.

[TocTpoeHne ceueHNt MHOTOIPAaHHUKOB U T€J BpAlLCHUs: CEUEHUs LMIMHIpPA (TapajuieabHO
U TIEPICHIUKYISIPHO OCH), CEYCHHs KOHyca (mapajuiesibHble OCHOBAHUIO W TPOXOISIIUE Yepes3
BEPIINHY), CEYEHHUsS IIapa, METOJAbI IOCTPOCHHUS CEUCHH: METOJ CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYILEN TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpoctpancTBe. Onepanny Haja BEKTOpaMu. BekTOpHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOro yMHOXEHHUsA. [IpsMoyroibHas cucTeMa KOOpJMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOA IpH
pELICHUH T€OMETPHUECKUX 3a/1au.



JIBM:KeHNS B IPOCTPAHCTBE

JIBmxenust mpoctpancta. Otobpaxkenus. J[BuxeHus u paBeHcTBo ¢uryp. OOmue cBoiicTBa
IBUKEHU. Buapl ABMKEHMIA: MapajuleNbHbIM MEpPeHoC, LEHTpalibHas CHUMMETpHs, 3epKalbHas
CUMMETpHUs, TOBOPOT BOKPYT npsiMoil. [IpeoOpazosanus mogobus. [Ipsmas u cdepa Diinepa.

IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIMTAHHE:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3MIMKA  OOydYarOIIerocs Kak  aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCHUUCKOTO OOIIECTBA, MPEICTABICHHE O MAaTEMaTHYECKHX OCHOBAaX
GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SABICHUH, MPOLETyp IPaKAaHCKOTO 0011ecTBa (BHIOOPHI,
OTIPOCHI U JIPYro€), yMEHHE B3aMMOJICHCTBOBATh C COIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTh POCCUICKON T'Pa)KTaHCKOW HMIAECHTHYHOCTH, YBAXCHHS K IMPOILIIOMY H
HACTOSIIIEMY POCCHIICKOM MaTeMaTHUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTUKEHUSAM POCCHMCKUX
MaTE€MAaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JTOCTUKEHUHN B IPYTUX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEH POCCUICKOr0 Hapoaa, chOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO IMOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JIOCTHKEHUN HAyKU
U JIeSITeIbHOCTHIO YUEHOT 0, OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTHYeCKOe BOCMIUTAHME:

3CTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOUYAsi 3CTETHUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELIECHUM, pacCyXICHUW, BOCHPUHUMUYMBOCTH K MaTEMaTHYECKHM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BocnuTAHUE:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSATh MaTeMaTUYECKUE 3HAHKS B MHTEpECax 3J0pPOBOTO U
0e30macHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO (30pOBOE MUTAHUE,
cOamaHCUPOBAHHBINA PEKHUM 3aHATUH M OTIBIXA, PETYIIspHAs PU3NUIECcKas aKTUBHOCTH), (pr3uveckoe
COBEPILICHCTBOBAHUE TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHOM JESITEIIBHOCTHIO;

6) TpynoBoe BocnnuTaHme:

TOTOBHOCTb K TPYIy, OCO3HAHWE LIEHHOCTH TPYAOIIOOMs, MHTEpeC K pasiuuHbIM chepam
npoecCHOHATLHON JEATeTbHOCTH, CBS3aHHBIM C MAaTEMaTUKOH W e€ TMPHIOKCHUSMH, YMCHHE
COBEpIIATh OCO3HAHHBIN BBHIOOP Oyaymiel mpoeCcCHu U peaTn30BbIBATh COOCTBEHHBIC KHU3HECHHBIC
IUJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHUYECKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA
MPOTSHKEHUM BCEH KU3HM, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHHM MPAKTUYECKUX 3a]a4
MaTeMaTU4eCKOW HaNpaBIEHHOCTH;

7) 3K0JI0THYECKO0e BOCIIUTAHME:

c(OPMUPOBAHHOCTh ~ HKOJIOTMYECKOM  KYJIbTYpbl, [OHUMAaHHE BIUSHUS  COIHAIBHO-
SKOHOMHUYECKHX TMPOIECCOB HAa COCTOSHUE TMPUPOJHOM M COLUMAIBHON Cpellbl, OCO3HAHUE
JI00AJIBHOTO XapaKTepa PKOJIOTMYECKUX MPOOIeM, OPUEHTALMS HA MPUMEHEHHE MaTeMaTUYECKUX
3HAHWW JIUIS pEIICHHs 3a/1a4 B 00J1aCTH OKPY)KAIOIICH CPe/Ibl, TUIAHUPOBAHUE TIOCTYITKOB U OIICHKH
MX BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPY’KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOr0 O3HAHUS:



c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKM M OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUE MaTEMaTHUYECKOM HayKu Kak c(epbl YeJI0BEUECKON
JesTeIbHOCTH, TAIOB €€ Pa3BUTHUA U 3HAUUMOCTHU JJISl Pa3BUTUS LIUBUIN3ALUH, OBJIAZICHUE S3bIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOM KyJIbTYpOH Kak CpeACTBOM IIO3HAHUs MHpPA, T'OTOBHOCTb
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO JIEATENbHOCTh MHANBUYaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

Ilo3naBaTebHBbIE YHHBEpPCAJbHbIE Y4eOHbIE 1eiiCTBUS

Ba3oBble Jlornueckue qelcTBU:

BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTUYeCKUX OOBEKTOB,
MOHATHM, OTHOLIEHUIN MEXy NOHATUAMHU, (DOPMYIHPOBATH ONMpEAeICHUs MOHATHI, YyCTaHABIUBATD
CYIICCTBEHHBIA MPU3HAK KIACCU(PUKALNUN, OCHOBAHHS I OOOOIICHHS W CpPaBHEHUS, KPUTCPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OpPMyIHpOBaTH U MPEeOOpPA3OBBIBATH CYKICHUS: YTBEpAUTEIbHBIC H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIE,

BBISIBJISITh MAaT€MaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHUBOpeuYusi B (hakTax,
JAHHBIX, HAOTIOJACHHUSX U YTBEPKIACHUSX, TIPeIaraTh KPUTCPUH IS BBISBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYML;

JieNaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUU (TIPSIMBbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAIMIO, TMPUBOAWTH MPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CIIOCO0 perieHus] YI4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHMS,
BBIOMpaTh HAHOOJIeE TIOIXOAIIHIA C YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble nccienoBarejbckue 1eHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUNA HMHCTPYMEHT MO3HaHHS, (HOPMYIHPOBATH
BONPOCHL, (DUKCHUPYIOIIHE MPOTUBOpEYHe, MpoOieMy, YCTaHABIMBaTh KHCKOMOE U JIaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTUPOBATH CBOO IMO3HIIHIO, MHEHUE;

MPOBOJIUTH  CAMOCTOATENIbHO  CIUIAHUPOBAHHBIN  AKCIEPUMEHT,  HMCCJIECIOBAHUE  TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHs, IIPOLIECCa, BBIIBICHUIO
3aBHCHUMOCTEHN MEXIy 00bEeKTaMu, IBJICHHUSIMH, TPOLIECCaMHU;

CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOMICHHUS W BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHOTO
HaAOJIIOJICHUs, WUCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH IMOJyYEHHBIX PE3YJIbTATOB, BBHIBOJIOB H
000011IeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE IMPOIIECCA, a TAK)KE BBIBUTATh MPEAIIOJIONKEHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBIABJIATH AeUIUTH MHDOpPMALMK, JAHHBIX, HEOOXOMUMBIX AJsi OTBETa HA BOMPOC WU JUIS
pelieHus 3a1a4u;

BEIOMpaTh  HMHQOpPMANMIO W3  WCTOYHUKOB  PA3IMYHBIX  THUIOB, aAHAIM3HPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIUIO PA3IMYHBIX BUJOB U (POPM IIpeICTaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMAIIHIO, IPEACTABIATh €€ B Pa3IUYHBIX (OpMax, HILTIOCTPUPOBATH
rpauvecKu;

OIICHUBAThH HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOSITENIbHO C(HOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
Oo0wmenne:



BOCIIPHHUMATh M (HOPMYJIHPOBATH CYXJCHUS B COOTBETCTBHHM C YCIOBUSIMH W IEISIMHU
oO0IIeHHs], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PelIeHUs 3aaul, KOMMEHTHPOBATh MOTYYCHHBIN pe3yibTar;

B XOA€ OOCYXIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOJIEMBI,
pemaeMoil 3aJauM, BBICKA3bIBATh MJIEW, HAIEJICHHbIE HA IOMCK pELIEHUs, COMOCTaBIISITh CBOU
CYXKJIEHUS C CYXJCHUSMH JPYTUX YYAaCTHHKOB IHAJora, OOHApy>XUBATh Pa3MYMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMYyIUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

IIPEJCTaBIATh PE3yJIbTaThl pPEIICHUs 3aJaud, HKCIEPUMEHTAa, MCCIEJI0BaHuUs, MPOEKTa,
CaMOCTOSITENIFHO BBHIOMPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3ECHTAUU U OCOOCHHOCTEH
ayJUTOPUH.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe AelcTBUS

Camoopranusanmusi:

COCTABIJIATh IUIaH, AITOPUTM pEIICHUS 3aJaud, BBIOUPATh CHOCOO pemeHHus C y4EToM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEeUICHH ¢ yu€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

BJIQJICTh HABBIKAMH IMO3HABATEIIBHON PEQIICKCHH KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBHH H
MBICITUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MPEBHUIICTh TPYJHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IPH PEHICHWH 3a]1a4d, BHOCHTH
KOPPEKTHBBI B JIESATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAHJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yibTaTa IEJId U YCIOBHSIM, OOBSCHATh MPUUUHBI JOCTHKCHUS
WIM HEIOCTIKEHUS  Pe3yJbTaTOB JCATCIBbHOCTH, HAXOIWTh OMIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MOHUMATh U HCIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIWBUIYaIbHOW pabOThl MpH
pelieHnyd y4eOHBIX 3a/ay, MNPUHUMATh 1eJb COBMECTHOM JEeATENbHOCTH, IUIAHHPOBATH
OpPTaHU3aIMI0 COBMECTHOH pabOThI, pacmpelensiTh BUABI pabOT, TOTOBAPUBATHCSA, OOCYXKIATh
MIPOLIECC M PE3YJIbTAT PAdOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (0OCyxkaeHHs, OOMEH MHEHHI, «MO3TOBbIE
IITYPMBI» ¥ WHBIC), BBITIOIHATH CBOIO YacTh PAOOTHI U KOOPIUHUPOBATH CBOU JCHCTBUS C JPYTHMH
qJICHaMH KOMAaHJbl, OIEHWBAaTh KAayeCTBO CBOETO BKJAJa B OOIIMIA MPOIYKT TO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUA.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0yyaromuiicss HAy4YUTCS:
CBO60[[HO OICpHUpPOBaATH OCHOBHBIMU ITOHATUAMU CTCPCOMETPUU IIPU PCUHICHUHA 3a/la4 U TPOBCACHUU
MaTE€MaTHYECKUX PaCCyKICHU;
MPUMCHATH AKCHUOMBI CTCPCOMETPUH U CIICACTBUA U3 HUX IIPU PCIICHHUU 'COMCTPHUICCKUX 3a1a4;
KIaccu(UIMPOBaTh B3aUMHOE PACIIONIOKEHHE TMPSAMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
CBO6OZ[HO ONCprUpOBaATh MOHATUAMHU, CBA3AHHBIMH C YIJIaMH B IIPOCTPAHCTBC: MCKAY IMPAMBIMH B
IIPOCTPAHCTBE, MEKY NPAMOU U IIJIOCKOCTBIO;
CBO6OZ[HO OIICpHUPOBATH NOHATUAMHU, CBA3aHHBIMH C MHOTOTPaHHUKAMU,
cBOOO/IHO Paclo3HaBaTh OCHOBHbBIE BHJbl MHOTOI'PAaHHUKOB (IIpU3Ma, MUpPaAMUAA, PAMOYTOIbHBIN
napajuiesienumnes, Kyo);



KJ1accu(UIUpoOBaTh MHOTOTPAHHUKH, BEIOWPAst OCHOBaHMSI JUIs Klaccu(UKaluy,
CBOOO/THO OIIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C CEYEHHEM MHOI'OI'PaHHUKOB IIIOCKOCTBIO;
BBITIOJIHATH NapajlIesIbHOE, [IEHTPAIbHOE U OPTOTOHAJIBLHOE MPOEKTUPOBAaHUE (PUTYp HA IIOCKOCTD,
BBINOJIHATE U300paXkeHus (GUryp Ha MjI0CKOCTH;
CTPOUTbh CEUYEHHS MHOTOI'PAaHHUKOB pa3JIUYHBIMU METOJAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DPUTYP: BUJ] CBEPXY, COOKY, CHU3Y;
BBIUUCIIATH IUIOIIAM OBEPXHOCTEH MHOTOTPaHHUKOB (MIpU3Ma, MUPaMUa), TEOMETPUUYECKHX TET C
pUMEHEHHEM (HOPMYIT;
CBOOOJHO ONEpUPOBaTh MOHATHAMM: CHUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIJIOCKOCTb
CHMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHUHU (QUTYPHI,
CBOOOJHO ONEpUPOBaTh IMOHATHAMM, COOTBETCTBYIOIIMMH BEKTOpaM H© KOOpJHMHaTaM B
IIPOCTPAHCTBE;
BBINOJIHATH ICHCTBUSI Ha/l BEKTOpaMH;
pelaTh 3aJa4u Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOIIEHUI U HAXO0X/IEHUE F€OMETPUYECKUX
BEJIMYMH, MPUMEHSS U3BECTHBIE METOJIbI NPU PELICHUH MATEeMaTHYECKUX 3a/ay MOBBIIIEHHOTO U
BBICOKOI'O YPOBHS CJI0)KHOCTH;
IIPUMEHSTh MPOCTEHIINE MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPU PELICHNUN CTEPEOMETPUUECKHUX 3a]1aY;
U3BJIEKaTh, MpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTypax, MPEACTaBICHHYIO Ha YepTeXaX U pUCYHKAX;
IIPUMEHSTH NIOJyYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U AHAJU3UPOBATH peajbHbIE CUTYyAllUH,
IPUMEHATh  M3yYEHHbIE  TOHATUA B  IPOLECCE  IOMCKa  PELIEHUS  MaTeMaTHYeCKU
c(OpMyIHpPOBaHHONW MpPOOJIEMBl, MOJEIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE TI'€OMETPHH,
UCCIIeIoBaTh ITOCTPOEHHBIE MOJEIM C MCIOJb30BAaHMEM TIE€OMETPUUYECKHX IOHATHH M TEOpeM,
anmnaparta anreOpbl, peliarb NIPaKTUUYECKUE 33aJaul, CBS3aHHBIE C HAXO0XKJIEHHUEM IeOMETPUUYECKHX
BEJIMYMH;
UMETh TPEJCTaBICHHUS 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPUU KaK COCTaBHOW 4YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca oOyyaroniuiicss Hay4uTCs:
CBOOO/JTHO ONEPUPOBATH NOHATUSAMM, CBA3aHHBIMU C LIMJIMHIPUYECKON, KOHNYECKOH U chepuyeckont
MIOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI IOJTyYEHMS;
OIEpPUPOBATH IMOHATHUSAMH, CBA3aHHBIMU C TEJaMM BpALICHUSA: LMIMHIPOM, KOHycoM, chepoil u
1apOM;
pacrio3HaBaTh Teljla BpalleHus (WIMHAP, KOHYC, cdepa U 1map) U 0ObACHATh CIIOCOOBI MOTyYSHHS
TEJ BpallCHUS,;
KJ1accu(UIUpPOBaTh B3aUMHOE PACIIONIOKEHHE C(epbl U IIOCKOCTH;
BBIUUCIIATh BEJIMYMHBl 3JIEMEHTOB MHOI'OIPDAaHHMKOB M TeJI BpalleHUs, OOBEMBI M IUIOLIAAU
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJI BPALLEHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHUEM (HOpMYII;
CBOOOJHO ONEpPUpPOBATh IOHATUSAMH, CBA3aHHBIMH C KOMOMHAIMAMU TeJl BpallleHUs U
MHOI'OI'PaHHUKOB: MHOI'OI'DAaHHHK, BIIMCaHHbBI B cdepy M ONUCAHHBIH OKoJO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIN TEJIO BPALCHMUS;
BBIUUCIIATh COOTHOLLICHHS MEXY IUIOIMIASIMU TOBEPXHOCTEH 1 00bEMaMU IOJOOHBIX TEII;
n300pakaTh M3ydaeMble (DUIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTE)KU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS TEJ BPAIICHUS;
U3BJIEKaTh, MHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUECKUX PUTypax, MPEACTaBICHHYIO Ha YepTeXaX U pUCYHKaX;
CcBOOO/IHO ONIEPUPOBAThH IOHATHEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATH OIIEPAlUK HaJl BEKTOPaMU;



3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJAUHAT;

pelars T€OMETPUYECKUE 3aladyd Ha BBIYMCIICHHE YIVIOB MEXKIY HPSIMBIMH M IUIOCKOCTSIMH,
BBIUHCJICHUE DPACCTOSSHUM OT TOYKH JO IIJIOCKOCTH, B I€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METO/A IIPU PELICHUU;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHM, CBA3aHHBIMU C JIBUKEHHEM B IPOCTPAHCTBE, 3HATHh CBOMCTBA
JIBHKCHHH,

BBINIOJIHATh W300pa)K€HUs MHOTOIPDAaHHUKOB M TeJl BpalleHMs IpH NapajuleIbHOM IIEpeHOcCe,
LEHTPAIbHOM CUMMETPUH, 3€PKAaJbHOM CHUMMETPUH, IPH IOBOPOTE BOKPYI  IPSIMOH,
npeoOpa3oBaHMS MOI00MS;

CTPOUTb CEUEHUSI MHOIOTPAaHHUKOB M TEJ BpalllEHUs: CEYeHMs] LWIMHApa (MapauielnbHO U
NEPIEHAUKYJIIPHO OCH), CEUeHHMs] KOHyca (IapajulelibHble OCHOBAaHUIO U NPOXOJALIME uepes
BEpPLINHY), CEUEHUS 11apa;

HCII0JIb30BaTh METO/IbI IOCTPOEHUS CEUEHUI: METO] CJIEZIOB, METOJl BHYTPEHHEIO IIPOEKTUPOBAHMS,
METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;

JOKa3bIBaTb FT€OMETPUUECKHUE YTBEPKICHMS;

IPUMEHATh TeOMeTpUuecKue (DakThl Ui pelIeHUs] CTePeOMETPUUYECKUX 3a/1ad, MpPeAroararonux
HECKOJIBKO IIaroB PEIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOW M HESBHOM (hopMe;
pelarh 3aJa4y Ha J10Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUN M HAXOXICHHUE T€OMETPUUECKUX
BEJIMYNH;

IIPUMEHSTHh MMPOTrPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IPU PELICHUU
CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHSITH [1OYy4CHHbIC 3HAaHUS HA IIPAKTUKE: CPABHUBATDH, AaHAJIM3UPOBATh U OLIEHNUBATh PEAJIbHBIC
CUTYyalluH, NPUMEHATh W3YyYCHHbIC IOHATHUS, TEOPEMBI, CBOWMCTBA B IPOLECCE IOHUCKA PEIIEHUs
MaTeMaTH4eCKu CPOpPMYIHPOBAaHHONH MPOOIEMbI, MOACITUPOBATh PEaJTbHBIC CUTYAI[MH Ha S3BIKE
TEOMETPHUH, UCCIIENOBATh ITOCTPOCHHBIE MOJCIN C HMCIOJIb30BAHUEM I'€OMETPUUYECKUX IOHATUH U
TeopeM, ammapara ajareOphl, pemaTh MPAKTUYECKHE 337ayd, CBS3aHHbIE C HAXOXJIECHUEM
IF€OMETPUYECKUX BEJINUUH;

UMETh MpPEJCTaBICHUSs OO0 OCHOBHBIX 3Talax pa3BUTUS TIEOMETPUM KaK COCTaBHOM wyacTu
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

0JIN4€eCTBO YACOB IEKTPOHHBbIE
u(pposbIe)
b I/l |aMMeHOBAaHHeE Pa3/ieJIoOB U TeM MPOrpaMMbl OHTPOJIbHBIE  [PAKTHYECKHE |
cero )Pa30BaATEC/IbHBIC
100ThI 100ThI
PCYPCHI
BEICHUE B CTEPEOMETPHIO 23 1
BAMMHOE PacCIOIOKEHUE MPSAMBIX B 6 |
DOCTPAHCTBE
ApaJUIEIIbHOCTD MPSAMBIX U TJIOCKOCTEN B 2
DOCTPAHCTBE
EPIEHANKYJISIPHOCTh IPSIMBIX U IIJIOCKOCTEH B )5
DOCTPAHCTBE
[JIBI U PACCTOSTHUS 16 1
HOT'OTPaHHUKU 7 1
EKTOpPBI B MPOCTPAHCTBE 12
OBTOpeHHE, 0000IIEHNE U CUCTEMATH3AIUS 5 )
[aHU I
BIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KUIIACC

0JIUY€CTBO YACOB lIeKTPOHHbIE
anMMeHOBaHHUe pPa3/iesiOB U TeM (M(ppoBbIEC)
b /1 OHTPOJIbHbIE pPaKTH4YecKue L
POrpaMMBbl cero )pazoBaTesbHbIE
100ThI 100ThI
PCypChI
HAJIMTUYECKasi TEOMETPUs 15 1
OBTOpEHHE, 000OIICHUE U CUCTEMATH3AIIHS 15 i
[AaHU I
0bEM MHOTOTpaHHUKA 17 1
eJIa BpaIllCHUS 24 1
ITOIITaIN TIOBEPXHOCTH U 00BEMBI KPYTJIIBIX 9 i
1
BHOKCHUS 5 1
OBTOpeHHE, 000OIICHHE U CUCTEMATU3AIIH 17 )
[AHUIA
BIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




IHOYPOYHOE INIAHUPOBAHME reomerpus

11 KJIIACC
KoanuyecTBO 4acoB JlaTa
Nen/m | Tema ypoka B Konrpoasusl | Ilpakruueckn | MO HMara
cero
e padoThl e padoThl I ENY no ¢axkry

| [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa | 03.09
Ha IUIOCKOCTH M B IIpOCTpaHcTBE" ’

) [ToBTOpenue tems! "CkansipHoe 1 03.09
POU3BEICHUE BEKTOPOB" ’

3 [loBTOpenue tems! "Boruncinenue yria | 05.00
MEXJly BEKTOpaMu B IIPOCTpaHCcTBE" ’

4 [loBTOpeHue Temsl "YpaBHeHHE MPSAMO, 1 10.09
IPOXOIAILEH Uepe3 IBe TOUKH" '

5 YpaBHeHHE MJI0CKOCTH, HOPMAJlb, 1 10.09
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax '

6 YpaBHEHHE INTIOCKOCTH, HOPMAJIb, | 12.09
aBHEHHE ILIOCKOCTH B OTPE3KAX '

y

7 BekTtopHoe npousBeneHne 1 17.09

g JIuHelHbIe HEPAaBEHCTBA, IMHEWHOE 1 17.09
IpOrpaMMHUpPOBaHUE '

9 JIuHelHbIe HEPAaBEHCTBA, IMHEWHOE 1 19.09
IpOrpaMMHUPOBaHUE '

10 AHaMTUYECKHE METOIBI pacyéTa yria 1 24.09
MEXIy NMPSIMBIMUA B MHOTOTPaHHUKAX ’

11 AHanuTHYeCcKre METObI pacuéra yria 1 24,09




MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAaX

CDopMyHa PacCTOAHUA OT TOYKHU A0

12 26,09
MJIOCKOCTH B KOOPAMHATAX

13 HaxoxneHnue paccTostHuiA OT TOYKHU 10 01.10
IUIOCKOCTH B KyOe ’

14 Haxoxxnenue paccTosTHUN OT TOYKHU 710 01.10
MJIOCKOCTH B MPABWJILHOM MUPAMU/IE ’
KonTponbHas padora "AHanuruyeckas

15 " 03,10
TeOMETpHUs
CedeHuss MHOTOIPaHHUKOB: CTaHIapTHBIC

16 08,10
MHOTOT'PaHHUKH

17 CedeHuss MHOTOIPaHHUKOB: METO/I CIIEIOB 08,10
CeueHust MHOTOTPAHHUKOB: CTaHapTHHIE

18 IJIOCKOCTH, [IEPECEUEHUS IPSIMbIX U 10,10
IJIOCKOCTEH

19 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH: 15.10
napauIeIbHbIC CCUCHUS ’
[TapanienbHble PSMbIC U TNIOCKOCTH:

20 . . 15,10
pacyér OTHOIIECHUM

)1 [TapainenpHble NpsMbI€ U IIIIOCKOCTH: YIJIbI 17.10
MEXAY CKPELMBAOIIUMUCS IPSIMBIMHU ’
[lepnienqukynsipHbIEC MPSMBIE U TUIOCKOCTHU:

2 CTaHJapTHBIC TAPhI MEPIECHIUKYIISIPHBIX 16.10
MJIOCKOCTEH U MPSMBIX, CAMMETPUU ’
MHOTOTPaHHUKOB

3 [lepnienqukynsipHbIEC MPSMBIE U TUIOCKOCTHU: 10.10

9

TeopeMa O TpeX MEePHEHIUKYISIPAX




24

[IepnieHauKynsIpHBIE NPSMBIE U TUIOCKOCTH:
BBIYMCIICHHS JUIMH B MHOI'OTPaHHUKAX

22,10

25

HOBTOpCHI/IeZ rmjiomaay MHOTOYT'OJIbHUKOB,
dbopMyIIBI IS TUTOIIAEH, COOOpaKEHUS
o100ust

22,10

26

[ToBTOpEHHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIIONIAICH, COOOpaKEHHUSI
nmonoous

24,10

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(opMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
nonoous

05,11

28

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS ITO00Us

05,11

29

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUs IO 00U

07,11

30

KonTponbhas padora "[loBTopenue:
MHOTOI'PAHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

12,11

31

O6béM Tena. O0beM MPSAMOYTOIBHOIO
napaJuleenuneaa

12,11

32

3anaun 00 yBOeHUH Ky0a, 0 KBaJpaType
KyOa; 0 TPUCEKIIUH yria

14,11

33

CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napaJenenunena

19,11

34

[Ipukianueie 3a1a4n, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO

19,11




napauiejiicnmicaa

35 O0BbEM MIPSAMOIA TPU3MBI 21,11

36 CrepeomMeTpriecKue 3a/1auu, CBI3aHHBIC C 26.11
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI ’

37 [IpuknanHbIie 3a1a49M, CBsI3aHHBIE C 00BEMOM 2%6.11
IPSAMOM TIPU3MBI ’
Brrunciienre 00bEMOB T ¢ IIOMOIIBIO

38 omnpenenéHHoro uHTEerpana. O0bEM 28,11
HAKJIOHHOM NPU3MBI
Brruncienne 00EMOB TE ¢ TOMOIILIO

39 onpenenéHHoro uuaterpaiga. Oobém 03,12
MAPaMUIBI

40 ®opmyna o0béMa nupamuabl. OTHOIIEHHE 03.12
00BeMOB MUpamMu ¢ OOILIUM YTIIOM ’

41 ®opmyna o0béMa nupamuabl. OTHOIIEHHE 05.12
00BeMOB MUpaMu ¢ OOILIUM YTIIOM ’

4 CrepeomeTpruecKue 3a/1auu, CBI3aHHBIC C 1012
00bEMaMU HAKJIOHHOM MPH3MBI ’

43 CrepeoMeTpUYECKUe 3a/1a4H, CBA3aHHBIC C 10.12
00BbEMaMK TUPAMHUIBI ’
[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM 12,12
MIPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI 1712
Ten", CBsI3aHHBIE C 00BEMOM ITUPAMUIBI ’
ITpumenenne 00LEMOB. Brerunciaenue

46 P 17,12

PaCCTOAHUA N0 IMIOCKOCTH




KonTpomnbHas padota "O0béM

47 ) 19,12
MHOTOI'PaHHHUKA
Hunuaapuyeckas MoBEpXHOCTD,

48 00pa3yromue HHIMHIPUIECKOM 24,12
MOBEPXHOCTHU

49 Hummaap. [psamoit KpyroBou HUIUHAD. 2412
[Tnomaas MOBEpXHOCTH UJIMHIPA ’

50 Konuueckasi moBepXHOCTb, 00pa3yroniue 6.1
KOHHYECKOH MmoBepxHocTU. Konyc ’
Ceuenune KOHyca IIOCKOCTBIO

51 Y ’ 14,01
napajuieIbHOM MIOCKOCTH OCHOBaHUS

5) VYceuénnnlit konyc. M300paxenne KOHYyCOB 14.01
1 yCEUEHHBIX KOHYCOB ’

53 [Tnomaas 6OKOBOM MOBEPXHOCTH M ITOTHOM 16.01
MOBEPXHOCTU KOHYyCa ’

54 [Tnomaas 6OKOBOM MOBEPXHOCTH M ITOTHOM 21.01
MOBEPXHOCTU KOHYyCa ’
CrepeomeTpuyuecKkue 3a/1a4u Ha

55 JIOKa3aTeIIBLCTBO 1 BEIYHCIICHHE, 21,01
MOCTPOEHUEM CEUCHUN UINHAPA, KOHyCa
CrepeomeTpuyuecKue 3a/1a4u Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHUE, 23,01
MOCTPOEHUEM CEUEHUN UINHAPA, KOHYyCa
IIpukiagnbie 3aga4uu, CBI3aHHEIE C

57 P : 28,01
TATUHAPOM
IIpuknanHble 3a7a4H, CBSI3aHHEIE C

58 p ’ 28,01

MUJIMHAPOM




59

Cdepa u map

30,01

60

[epeceuenue chepsl U 11apa ¢ IIOCKOCTHIO.
Kacanwue mapa u chepsi miockoctsto. Bua u
n300paxKeHue mapa

01,02

61

[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u ceps mockoctsio. Bug u
n300paxKeHue mapa

04,02

62

YpaBuenue chepsol. [Lnomans chepsl u eé
yacTeu

04,02

63

Cummerpus chepsl 1 mapa

06,02

64

CrepeoMeTpHUYECKHUE 3a/1a4d Ha
J0Ka3aTCJIbCTBO U BBIYNCIICHUEC, CBA3aHHBIC
co chepoii U apom, MOCTPOCHUEM UX
CEUYEHHI TIIOCKOCTHIO

11,02

65

CrepeomeTpuyuecKue 3a/1a4u Ha
JO0Ka3aTCJIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, MOCTPOCHUEM X
CEUYEHHI TIOCKOCTHIO

11,02

66

[Tpuxnanueie 3a1aun, CBI3aHHBIE CO chepoi
U I1apoM

13,02

67

[ToBTOpEHME: OKPYKHOCTD Ha MJIOCKOCTH,
BBIYUCIICHHSI B OKPY)KHOCTH, CTaHAapPTHBIC
nmonoous

18,02

68

Paznuuneie KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U
MHOTI'OI'PaHHHUKOB

18,02

69

3anaun o teme ""Tena U MOBEPXHOCTH
BpaiueHus"

20,02

70

3anaun o teme ""Tena U MOBEPXHOCTH

25,02




BpanieHus"

71

KoHTponbHas padora "Tena u moBepXHOCTH
BpaieHus"

25,02

72

O0BeéM muuHapa. Teopema 06 00bEME
HPSIMOTO IIUIHHIPA

27,02

73

Beruncnenue 00bEMOB TEJ ¢ TTOMOIIBIO
onpeaenénHoro uarerpaita. O0bEM KoHyca

04,03

74

[Tnomaay 60KOBO M MOTHOM MOBEPXHOCTH
KOHYyCa

04,03

75

CTCpCOMeTpI/I‘leCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00BEMOB HUJInHApa, KOHYCa

06,03

76

[Tpuknagaeie 3aaaun 1o Teme "OO0bEMBI U
IJIOIIAAN OBEpXHOCTEH Ten"

11,03

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [lnomans cdepsl.
CrepeoMeTpHUYECKHUE 3a/1a41, CBSI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB I11apa, IIapoBOTO
CErMEHTA U IIApOBOTO CEKTOPa

11,03

78

[Ipuknanueie 3agaun o teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
tonaneio cepol. COOTHOIICHHS MEXTY
IUIOHIA/IIMU TTOBEPXHOCTEN U 00bEMaMu
MOOOOHBIX TEN

13,03

79

[TonoOHBIC TENa B TPOCTPAHCTBE.
N3menenne o0bEéMa rmpu moo00uu.
CrepeoMeTpUYECKUe 3a/1a4H, CBA3aHHBIC C
BBIUKCIIEHHEM 00BEMOB TEJI M IUIOIIAACH
MMOBEPXHOCTEMN

20,03




80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTJIIBIX TET"

25,03

81

JBuxenust npoctpancTBa. OToOpakeHus.
JBrxenust u paBeHCTBO (huryp. OOrme
CBOIWCTBA JBH)KCHUM

25,03

82

Bunbl 1BukeHui: napanieabHbIN IEPEHOC,
LIEHTpaJIbHAsi CAMMETPUS, 3€pKajbHAs
CUMMETpHUs1, TOBOPOT BOKPYT MPSAMOI

27,03

83

[IpeoGpazoBanus momoowus. [Ipsmas u cdhepa
Ditnepa

08,04

84

FGOMeTpI/I‘-IeCKI/Ie 3ala41 Ha IPUMCHCHUC
JABUXXCHUA

08,04

85

Kontponbnas padota "BekTops! B
npocTtpascTae"

10,04

86

Oo6o6maroree noproperue 11 moHsATHIA 1
MeTo10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3HaHuil: "[lapamiensHoCTb
MPSIMBIX U TJIOCKOCTEH B IpocTpaHcTBe"

15,04

87

O6o6maromee moBropeHue 11 moHITHI 1
MeTo0B Kypca reomerpun 10—11 knaccos,
cucTeMaTusanus 3HaHuil: "BekTopsl B
npocTtpaHcTse"

15,04

88

Ob6o6maromee moropenne 11 moHATHH U
MeToJ10B Kypca reometpun 10-11 knaccos,
cuUcTeMaTu3anus 3HaHuil: "BekTopsl B
npocTtpaHcTse”

17,04

89

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,

22,04




cucreMarusanys 3Hanui: "OobeM
MHOTOTrpaHHHKaA"

90

O6o06maromee moBropeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremaTtusaius 3uanuii: "O0bem
MHOTOrpaHHHKaA"

22,04

91

Ob6o06maromee mosropenue 11 moHsATHH U
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusauus 3Hanuit: "Ilnomanu
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Te"

24,04

92

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3Hanuii: "I lmomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"

29,04

93

Wrorosas koHTpoJsibHas paboTa

29,04

94

HToroBast KOHTpoJbHAs paboTa

06,05

95

[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3AITUS
3HAHUH

06,05

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

08,05

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

13,05

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

13,05

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

15,05




HAaYyKH U eé POJIb B pa3BUTHU COBPEMCHHBIX
HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcropust pa3BUTHS CTEPEOMETPHU KaK
100 HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX 1 20,05
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
101 HayKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX 1 20,05
WHKCHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
102 HayKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX 1 22,05

HHXXCHCPHBIX U KOMIIbIOTCPHBIX TEXHOJOT Ui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1.Yueonuk: ['eomerpust. YueObnuk mis 10-11km. Aranacsu JI.C. u ap. M., IIpocBemenue, 2024

2. PaGouas Tetpaas. ['eomerpust. 10 knacc. 11 kinacc. bazoBsiit/mpodunbubiit ypoBenb. YMK Atanacsu JI.C. u np. M., I[Ipocsemienue,
2024

3. dunaktuueckue matepuainsl.l'eomerpus. 10,11 knace .b.I'.3uB. M., IIpocBewenune, 2024

4. KontponsHabie padothl .I'eomerpus . 10-11 kmacc. M.A.Muenckas. M., [Ipocsemenue, 2024

bu6mmoreka LIOK https://m.edsoo.ru

http://www.kvant.info
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