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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukia. II0CKOoiIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
F€OMETPUYECKUX 3aJla4, YMEHHE BBIABUIAaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIB3YIOTCSL IPU PEIICHUH 33]a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

enb ocBoeHus: mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHM T'€OMETPUH, Kak
COCTaBJIsIIOLEH MpeaMeTHOM oOmactu «MaremaTuka W uH(pOpMaTuka» uepe3 olecredeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, cHelU(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTO MpodeccrOHalIbHOTO
00pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIMU 3a/1a4aMH Kypca FeOMeTpUr Ha YriyOJ€HHOM ypOBHE, PACHIUPSIIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpPeJCTaBICHUS O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYphl U
(hopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOBaHHE MPEICTABIEHUS O MPOCTPAHCTBEHHBIX (UIypaXx KaK O BaKHEHIIMX
MaTeMaTU4YECKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATH UM MU3y4aTb pas3Hble SBJICHUS
OKpYXKAIoILEro MHUpa, 3HaHME NOHATHHHOrO amnmapara 1o pasaeny «CrepeoMeTpusd» yu4eOHOTo
Kypca reOMeTpHUu;

(bopMupOBaHHE yMEHHs BJIAZIETh OCHOBHBIMH MOHITUAMHU O MPOCTPAHCTBEHHBIX (PUrypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpPMyd M YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME yMEHHs paclO3HaBaTh Ha 4YepTekKaxX, MOJEIAX U B PEATbHOM MHUDE
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHHE€  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH IMPOBEICHUU
pacCyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMM JOKa3aTeNbCTB M aJTOPUTMOB pELICHHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTEeNIbHbIE PACCY)KICHHUS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad4 C [PaKTUYECKUM coJiepKaHueM, (OopMHUpPOBAHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB IpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHKU B IIPOBEICHUH JETyKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEJIbHOM AKTUBHOCTH, HCCIEI0BATENIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4EeHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalMsSIX U IPU U3YYEHHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJIEIMPOBAHMS PEAIbHBIX CHUTYyalluil, HCCIeIOBaHUSA
MIOCTPOEHHBIX MO/IeNIel, HHTepIpeTally MOJYyYeHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Kinaccax sBisorcs: «lIpsMble W TUIOCKOCTH B TPOCTpaHCTBe», «MHororpanHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEp)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a (OpPMHpPOBAHHE JIOTHYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
denepanbHO paboyeld MporpamMMbl, pacipeAeICHHBIM 110 ToAaM 00ydeHHsI, CTPYKTYPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEIOBATEIBHO M TOCTYNATENbHO, C COONIOJICHHEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3fath ycioBus Ui auddepeHnpanuu  00ydeHHs, MNOCTPOEHHUS WHAWBHIyaIbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKYy OOIMM ¥ TPO(ecCHOHATBEHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Heenio).



COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeoMeTpUH. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, napaiebHble U
cKpeluBaromuecs npsmele. [Ipuznaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh NpsAMOM W IIockocTu. [lapamnenbHoe M LEHTPaJbHOE
MPOEKTUpOBaHUE, n300paxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue Guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B IpocTpaHcTBe. IlapamienbHOCTh MIIOCKOCTEN: MapaijiesibHble IUIOCKOCTH,
CBOICTBa NapaJuleNabHbIX IUIOCKOCTeH. [IpocTelinre npocTpaHCTBEHHbIE PUTYPBI HA TIOCKOCTH:
TeTpasap, Napajieenune, IOCTPOCHUE CEYECHUN.

[lepneHukynapHOCTh OPSIMOM M TUIOCKOCTU: MNEPIEHIUKYJISpHbIE TpsSMble B
MPOCTPAHCTBE, MpSAMbIEe MapajUlelibHble W MEPHeHAUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPIEHIUKYISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIIPHON
miockocTu. OpTOroHanbHOE NMpOeKTHpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSAMOI JI0 MIOCKOCTH, MPOEKIUs (PUTYyphl Ha IIOCKOCTD.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK NMEPIEHAUKYISIPHOCTH JBYX IJIockocTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

VYTriabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JBYIpaHHOTO yrija. TpéXrpaHHblii WU MHOrorpaHsHble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Buzabl MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas npusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTH Npu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM TIapajulesienunes] W ero cpoicrBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojbHas MupamMuja, npaBuibHas U yced€HHas nupamuabl. CBoiicTBa pédbep u OOKOBBIX rpaHel
MpaBUJIbHOM mnupaMubl. [IpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NMpPU3Ma M IpaBUJIbHAs
nUMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, HOJAEKA3AP U UKOCAIP.

Brruncnenue 3meMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTH U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [liomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIILHOM UPaMUIbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABHIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI PABWILHON MU PAMU/IBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHble, COHANpaBJ€HHbIE U MPOTUBOIOJIOXHO HAMPABICHHbIE BEKTOpbI. PaBeHCTBO
BEKTOpOB. [I€HCTBUSA C BEKTOpaMM: CIIO)KEHHUE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKHX



BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BeKTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTOpoB. [IpaBuino mnapawienenunena. Teopema O pPa3oKEHUH BEKTOpAa MO TPEM
HEKOMIUTAHApHBIM ~ BekTOpaMm. IIpsiMmoyrosibHass cucTteMa KOOpPJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJAMHATaAMH BEKTOpPAa M KOOpAMHATaMU TOYEK. YTOII
MeXy BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsarus: MUWIMHAPHUYECKad IOBCPXHOCTb, KOHHMYECKAsd ITOBCPXHOCTD, C(l)epI/I'-IGCKaFI
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIN
KOHyc, cdepa, map. BzaumHoe pacnosiokenue cepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHus Ha miockoctu. Pa3péprka numinnHapa u konyca. CuMMeTpus
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTrOJIBHOTO
napajuienenunena U ciaeactBus u3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOTro CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCaHHAasA B LOUWJIWHIP,
omucaHHas okoJio muiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, CPephl, BIMCAHHON B
MHOTI'OI'paHHUK WJIX TCJIO BpalllCHUA.

[Tmomane MOBEPXHOCTH IMJIMHAPA, KOHyca, Tuiomans chepbl n e€ yvacreid. [lomobue B
npoctpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJb30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[Toctpoenne ceyeHWH MHOTOTPAaHHMKOB M TEJN BpAUICHUs: CEUEHUs UWIMHApA
(mapanyenbHO M MEPIEHIUKYISPHO OCH), CEYEeHHs KOoHyca (mapasuieJbHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpPUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHUSI CEYCHHI: METOJ CJe/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/I IEPEHOCA CEKYILEH IITOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepannu HaJ BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMHOXKEHHUs. lIpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOH MpU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkenus. [IBwkeHuss U paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABWXEHUU. Buabl NBWXKEHMI: NapauieNbHbI NMEPEHOC, LEHTpajbHas CUMMETPHS,
3epKajbHasi CUMMETpHsI, TOBOPOT BOKpYT npsiMoit. [IpeoOpazoBanus nono6us. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa:kianckoe BociMTaAHME:

C(OPMHUPOBAHHOCTh TPAXKIAAHCKONH TO3MIMK  OOy4aromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, MNpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOODBI, OMPOCHI M JPYroe), YMEHUE B3aMMOICHCTBOBATh C COIMAIBHBIMH MHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCHICKUX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJCHHUS, CBSI3aHHOIO C MPAaKTUYECKUM MPUMEHEHHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peEIICHUH, PACCY)KICHHWH, BOCHPHHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro ooOpasa >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TFOTOBHOCTb K TPYyZly, OCO3HAHUE I[IEHHOCTH TPYJ0JIIO0US, HHTEPEC K Pa3IU4HbIM cepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHUMaHHE BIUSHUS COIHAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroliel cpeipl, MIaHUPOBAaHUE
MOCTYINKOB U OLIEHKU WX BO3MOXKHBIX MOCIEICTBUN JIJIsl OKPYKAIOUIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

Cc(OPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYECKOW HAyKd Kak cgepbl



YeJI0BCUCCKOM JACATCIBbHOCTHU, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU JIA Pa3BUTHUA LIUBUIIW3AllUU,
OBJIAICHUC A3BIKOM MAaTE€MaTUKU U MaTeMaTHIECKOU KyJ'IbTypOfI KaK CpCACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTb OCYHICCTBJIATH MPOCKTHYIO U UCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U
B I'pYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1ornyeckue neicTBus:

BBIABJIATL W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPH3HAKKW MAaTEMAaTHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHM,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPHU3HAK KIacCU(UKAIIMKA, OCHOBAHHS JJIsi OO0OOINCHUS W
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6J'IIO}ICHI/I$[X n YTBCPKIACHUAX, npeajiaraTtb KpUTCPpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3AKITIOYCHUH, YMO3AKITIOYSHUH 110 aHAJIOTHH,

MIPOBOJIUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTHUECKUX YTBEpKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KJICHUSI M BBIBOJIBI;

BBIOMpaTh croco0 pemieHus Yy4eOHOW 3amauM  (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO ~ CIJITAHUPOBAHHBIA ~ JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OObEKTa, SIBICHHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUIATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH JIeUIUTHl HHGOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh MH(OpPMANMIO U3 HCTOYHUKOB  PA3NUYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTeMATU3UpPOBaTh W MHTEPHPETUPOBATh HHGOPMALMIO PA3IUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WHGpOpMAIMIO, TMPEACTaBIsATh €€ B  pa3IuuHbIXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HANE&KHOCTh HWHPOPMAIMU TIO CaMOCTOATEIBHO CPOPMYITHPOBAHHBIM
KPUTEPUSIM.



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYIUPOBATH CY)XIEHHS B COOTBETCTBHU C YCIOBUSMH U LEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY peIIeHHs 3aJadd, KOMMEHTHUPOBATh MOJYYEHHBIN
pe3ymbTar;

B X0Ji¢ 00CYXIEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMBI,
pemaemMoii 3aaa4u, BHICKAa3bIBaTh WJCH, HAIIEJICHHBIE HA MOWCK PEIICHHs, COMOCTABISATh CBOH
CYXJICHHSI C CYXJECHUSIMH APYTrUX YYaCTHUKOB JHMANOra, OOHApPYKHWBATh Pa3IM4yhe M CXOJCTBO
MIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

MPEICTaBIATh PE3YJbTaThl PEIICHUS 3a/laud, SKCIEPUMEHTa, HCCIIECAOBAaHUS, IPOEKTa,
CaMOCTOSITEIGHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4€TOM 3a3Jad TPE3eHTAUUU H
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiicTBUSA

Camoopranuszanms:

COCTaBJIATH ITUIaH, aJTOPUTM pPEIIeHUs 3alladd, BBIOMpATh CIOCOO pEmIeHHs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, YMOLMOHATbHbII HHTEJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U  MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IpoIecca U pe3yiibTaTa pelleHuss MaTeMaTHuecKol 3a1a4u;

MpPEeIBUIIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IpPH PEUICHUM 33Ja4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBHUSIM, OOBICHATH HPUUYHHBI
JOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JEATEIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHud y4eOHBIX 3a/ay, MPUHUMATh IleJib COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aII0 COBMECTHOW pabOThl, pacHpeneNiarTh BUAbl paboT, AOroBapuBaThHCS, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYMIMOBBIX (GopMax paboThl (0OCyxkaeHUs, OOMEH MHEHUN, «MO3TOBBIC
IITYPMbI» W HHBIE), BBIIOJIHATH CBOI YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIMIMI MPOIYKT IO
KpUTEpUiIM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIbTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HayduTCs:
e CcBOOOJHO ONEpPUPOBATH OCHOBHBIMHU IOHSATHUSMHU CTEPEOMETPUHU MPH pEIIEHUM 3agad U
IIPOBEJIEHUN MaTEMAaTUYECKUX PACCYKICHUM;
® IIPUMEHATh AKCHOMBI CTEPEOMETPUM U CJIEACTBUSA M3 HUX NPU PEIIEHUH I€OMETPUYECKHUX
3az1a4;



KJIaccu(UIUpOBaTh B3aMMHOE PACHOJIOKEHUE MPSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPHPOBATH MOHATUSAMH, CBS3aHHBIMH C YIJaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEX LY IIPSIMOM U IJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH OHATHAMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

cBOOOJTHO  pacmo3HaBaTh OCHOBHBIE BHUABI MHOTOTPaHHUKOB (TpU3Ma, MUpPaMUja,
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo);

KJIaccu(pUIMpPOBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHMUS ISl KIIACCH(HUKALINN;

cBOOOJTHO OTIEPHPOBATH MOHSATHSAMH, CBI3aHHBIMH C CEYCHHEM MHOTOT'PaHHHKOB TUIOCKOCTHIO;
BBINIOJIHATH TapajljieNIbHOE, IEHTPAJIbHOE U OPTOTOHAIbHOE IPOEKTHpOBaHHE GUIYp Ha
IJIOCKOCTB, BBIIIOJIHATH N300pakeHUs PUryp Ha MIOCKOCTH;

CTPOUTHh CEYEHHSI MHOTOTPAHHUKOB PA3JIUYHBIMH METOJaMH, BBINOJHATh (BBIHOCHBIC)
IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIIATH TUIOIIAIU TIOBEPXHOCTEN MHOTOIPaHHUKOB (MpU3Ma, TUPAMU/JIA), TEOMETPUUECKUX
TeJ C MpUMEHEHUEM (HOPMYIT,;

CBOOOJHO ONEpPUPOBATh MOHITHSIMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

CBOOOJHO OIEpPUPOBaTh MOHATUSMHU, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPaMU;

pemaTh 3aJayd  Ha JI0KAa3aTelIbCTBO MAaTeMaTMYeCKMX OTHOLIEHMH M HaXOXKJCHHE
Ie€OMETPUYECKUX BEJIUYMH, IPUMEHSISI U3BECTHbIE METOJbl NPHU PEIIEHUH MaTeMaTHYECKHX
3aJa4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIOXHOCTH;

IPUMEHATh MPOCTEHIIME MPOTPAMMHBIE CPEICTBA U  DIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aaY;

U3BJIEKaTh, MPEOOpPa30BBIBATh M MHTEPIPETUPOBATh HMH(OPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpUYEcKuX (PUrypax, mpeacTaBIeHHYIO Ha YepTexkax U pUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HaHMA Ha IpaKTHKe: CPaBHUBAThb M aHAJIU3UPOBATh peallbHbIE
CUTYallUu, IPUMEHATh W3y4eHHbIE TMOHATHS B IPOLIECCe MOUCKA PELICHUs MaTeMaTH4eCKU
c(OpMyIMPOBaHHONW NPOOIEMbI, MOJECIUPOBATh pPealbHbIC CUTYAllMM Ha s3bIKE T€OMETPHUHU,
HCCIIeI0BaTh IOCTPOCHHBIE MOJIENIN C UCIOJIb30BAHUEM F€OMETPUYECKUX OHATUI U TEOpeM,
anmapara aiareOppl, pelmarb [pPaKTHYECKHE 33JadyM, CBA3aHHbIE C HAXOXKJCHHEM
reOMEeTPUYECKUX BEIHUHUH;

UMEThb MpPEJICTaBICHUs 00 OCHOBHBIX JTallax Pa3BUTHS I€OMETPUM KaK COCTaBHOM yacTu
(GbyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kjacca oOyyaroniuiicss HAQy4uTCs:
CBOOOJIHO ONEpUPOBaTh MOHATUAMH, CBSI3aHHBIMU C IMJIMHAPUYECKOW, KOHMYECKOW U
cdepuueckoil MOBEPXHOCTIIMU, OOBIACHAThH CIIOCOOBI MOJTyYeHHUS,
OTIEPHPOBAThH MOHATHIMH, CBSI3aHHBIMU C T€JIaMU BpAIIEHUs: [UIUHIPOM, KOHYCOM, cepoit
U I1apoM;
pacrio3HaBaTh Tena BpalleHUs (UWIMHAP, KOHYC, cepa M IIap) MU OOBICHATH CHOCOOBI
MIOJIyYEHHUS TeJl BPALICHUS;
KJ1acCU(UIMPOBATh B3aMMHOE PacIoyIoKeHUe Cephl U TIOCKOCTH;



BBIYHCIISATh BEIMYUHBI JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalleHUsS, 0OBEMBI U TUIOIIATN
MOBEPXHOCTE MHOTOTPAHHUKOB U TEJl BpAIICHHS, T€OMETPUUYECKUX TeJl ¢ MPUMEHEHUEM
opmyu;

CBOOOJHO OIEPUPOBATH TOHSATHUSMHU, CBS3aHHBIMH C KOMOWHAIMSIMH Tell BpAICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BITMCAHHBIA B c(hepy M OMHCAHHBIN OKOJIO cdephl, chepa,
BMHMCAHHAsi B MHOTOT'PAHHUK WJIM TEJIO BPAILICHHUS;

BBIYHCIISATH COOTHOIICHHSI MEXKIY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMH TIOTIOOHBIX TEIT;
n300paxaTh M3ydacMble (UTYPHI, BBITOJHATH (BRIHOCHBIC) TUIOCKHME YEPTECIKU U3 PHCYHKOB
MPOCTHIX OOBEMHBIX (PHUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHUS TEJ BPAICHUS;
M3BJIEKAaTh, MHTEPIPETUPOBATh W MpPeoOpa3oBbIBaTh MHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKHX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

CBOOO/IHO OTIEPUPOBATH TIOHSITHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIlMU HAJl BEKTOPaMU;

3a/1aBaTh TUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

periaTh TEOMETPUYECKUE 3aa4l HAa BBIYMCIICHHE YTJIOB MEXIY MPSIMBIMH U TJIOCKOCTSIMHU,
BBIYMCIICHUE PACCTOSIHUM OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOJIa TIPH PEIICHUH;

CBOOOJIHO OMNEPUPOBATH TMOHSATHUAMH, CBS3AHHBIMH C JBW)KCHHEM B IPOCTPAHCTBE, 3HATH
CBOICTBA JIBI>KEHUN;

BBITIOJTHATh M300paKCHUSI MHOTOTPAHHUKOB M TEJl BPAIIEHUs TPU MapajuIeIbHOM MEePEHOCe,
LEHTPAIBHON CUMMETPHUH, 3€PKAIbHOM CHUMMETPUH, IPU I[OBOPOTE BOKPYT MPSIMOMH,
npeoOpazoBaHus OI00US;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB U TeJI BpAIICHUSA: CEUEHHUS LWIMHApa (MapajuiebHO U
MEPIEeHIUKYIIAPHO OCH), CEUeHUs] KOHyca (MapaielbHble OCHOBAHUIO U MPOXOJALINE Yepes3
BEpIINHY), CEUCHUS 11apa;

WCIOJIb30BaTh METOJIbI TMOCTPOCHHUS CEYEHHWI: METOJ CIEeJ0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JOKa3bIBaTh FTEOMETPUYECKHUE YTBEPKIACHMUS,

NPUMEHATh reoMeTpuueckue  (GakThl Ui PELIEHUS  CTePEOMETPHYECKHUX  3ajad,
MIPEIOoIaraloMX HECKOJIBKO IIaroB pelIeHHsl, €CIIH YCIOBUS IPUMEHEHHUS 3a/IaHbl B IBHON U
HEsSIBHOU (opme;

pemiath 3aadyd  Ha JIOKa3aTeNbCTBO MAaTEMaTHYeCKUX OTHOUICHHMM U HaXOKJIeHUe
reOMETPUYECKUX BEINYMH;

MPUMEHSITh MPOTpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI MPH
PELICHUH CTEPEOMETPUYECKIX 33/1a4;

MPUMEHSTh TOJIyYeHHBIE 3HAHUS Ha IMPaKTUKE: CPABHUBATh, AaHAM3UPOBATh U OIEHUBATh
peanbHble CHUTyallud, MPUMEHSATh W3Y4Y€HHBIE MOHSTHUS, TEOPEMBbI, CBOWCTBA B IPOLECCE
MOUCKA PEUICHHs] MaTeMaTH4YeCKu cHOPMYIUPOBAHHON TPOOIEMBI, MOJAETUPOBATH PeaTbHbIC
CUTYyallUM Ha SI3bIKE T€OMETPHUU, HCCIENA0BATh MOCTPOCHHBIE MOJENIHU C HCIOJIb30BAHUEM
TeOMETPUUECKUX TOHATUNH W TeopeM, ammapara aiareOpbl, pemiath MpakTUYecKue 3a7ayd,
CBSI3aHHBIE C HAXOXJACHUEM I'€OMETPUUECKUX BEJIIMUNH;

MMETh TPEICTaBICHUS 00 OCHOBHBIX OJTamax pa3BUTHs TEOMETPHUH KaK COCTaBHOM 4YacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJOTUI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Ne KoaunyecrBo
w/n HaumeHoBaHue pa3/ie/ioB U TeM 4aCOB JJIeKTpoHHBbIe (I poBbIe)
NPorpamMmbl Beero | KP oGpa3oBaTebHbIE Pecypchbl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6
MPOCTPAHCTBE
3 [TapannensHOCTh TPSMBIX U TIIIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneHIu/niyns[pHOCTb TIPSIMBIX U o5 1
TIJIOCKOCTEHN B MIPOCTPAHCTBE
5 VYTIbl 1 paccTOSTHUS 16 1
MHororpaHHuKu 7 1
BexTopsl B mpocTpaHcTBE 12
8 [ToBTOpEHwUe, O606III€HI:IC 51 5 5
CHUCTEMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 7
11 KJIACC
Ne KoanuecTrBo
w/n HaumeHoBaHue pa3iejioB U TeM YACOB nexTpoHHble (LM pPOBHIE)
MPOrpaMMbI o0pa3oBaTe/ibHbIC PeCypChl
Bcero KP
1 AHamuTH4eCcKas reoMeTpHs 15 1
5 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIMS 15 1
3HAHUH
3 O0BEM MHOTOTPAaHHHUKA 17
Tena BpameHus 24
5 [Tnomaau moBepXHOCTU U OOBEMBI KPYTIIBIX 9 1
TeN
6 JIBroKeHUS 5 1
7 HOBTOPGHPIC, 0000111eHIE U CUCTEMATH3AIHS 17 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Koa-Bo
Ne Jacos Aara JlomotHuT.
Tema ypoka H3Y4YEeHH
n/n Bce uHpopman.
KP | #n
ero
T.1. BBEJIEHUE B CTEPEOMETPHIO (23u)

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA

1 PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX 1 04.09
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTHS cCTEpEeOMETPUH: TOUKA, TIpsMasi,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE

2 MpaBHiIa H300paKEHUS Ha PUCYHKE 1 04.09
TUTOCKOCTH, TTapauIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeIHbI OTpE3Ka
[MonsiTus: IepeceKaroIuecs MmIOCKOCTH,

3 MepeceKaroIuecs mpsiMasi ¥ TNIOCKOCTb; 1 06.09
MOJIYIPOCTPAHCTBO
[TonsiTHS: MepeceKaronuecs MIOCKOCTH,

4 TepeceKarIMecs mpsiMasi U TI0CKOCTh; 1 11.09
MOJIYIPOCTPAHCTBO
MHuororpaHHuKu, U300pa>keHue

5 MPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYD, 1 11.09
HECYLIECTBYIOIUX 00BEKTOB
MHuororpaHHUKH, U300pakeHue

6 MPOCTEHIIMX MTPOCTPAHCTBEHHBIX (PUTYD, 1 13.09
HECYIIECTBYIOIUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPHH U TIEPBbHIE 1 18.09
CIIEJICTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 18.09
CIIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TEPBBIE

9 CJIEZICTBUS U3 HUX. Cnvoco6bl 3aJlaHMs 1 20.09
NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U IUNIOCKOCTEH
N306pakenue ceueHuit mupamMusl, Kyoa

10 I/I"l'IpI/I3MLI, KOTOPBIE MTPOXOIAT Yepe3 X 1 9509
pebpa. M3o0paxkeHne nepeceyeHus
MOJIyYEHHBIX TIOCKOCTEH.




PackpammBanue NOCTpOEHHBIX CEYCHUN
pa3HBIMU LIBETAMHU

11

N3o0paxenue ceueHnit mupamMmusl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOSAT YEPE3 UX
peopa. M3o00pakeHHe nIepeceucHIs
ITOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUN
Pa3HbIMU LIBETAMHU

25.09

12

N3o0pakenune ceueHnit mupamMusl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pé6pa. N3obpaxkenne nepeceueHust
MTOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
pa3HbIMU LIBETAMU

27.09

13

N300paxkenue ceueHunii nupamubl, Kyoa
U TIPU3MBI, KOTOPbIE TIPOXOISAT Yepe3 X
pé6pa. N3o0paxkeHne nepecedeHust
MTOJTYYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HBIMU IIBETAMU

02.10

14

Merton cnenoB ISl TOCTPOEHUS CEUECHHI

02.10

15

Merton cnenoB sl MOCTPOEHUS CEUCHUM.

CBolicTBa epeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

04.10

16

Merton cnenoB ISl MOCTPOSHUS CEUCHUM.

CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEMN

09.10

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3aKUCh 11aroB
MIOCTPOEHUS

09.10

18

[TocTpoenue ceuenmii B nupamuae, kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
IIOCTPOCHHUS

11.10

19

IToctpoenue ceuenuii B nmupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHCh IIAr0B
IIOCTPOEHUS

16.10

20

ITocTtpoenue ceuenuii B nmupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh LIAr0B

16.10




MOCTPOCHUS

21

[ToBTOopenue mnanumerpun: Teopema o
MPONOPIHOHANBHBIX 0Tpe3kax. [Togodue
TPEYroJbHUKOB

18.10

22

[ToBTopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pazButus
TJITAHUMETPUU U CTEPEOMETPUHU

23.10

23

Konmponvnas paboma ""Axcuomot
cmepeomempuu. Ceuenus'’

1

1

23.10

T.2. B3AUMHOE PACIIOJIO’KEHHUE TIPAIMBIX B IIPOCTPAHCTBE (6u)
T.3. [IAPAJIJIEJIBHOCTD IIPAMBIX U ITJIOCKOCTEH B IIPOCTPAHCTBE (8u)

24

B3anMHOe€ pacnosiokeHue NpsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaronuxcs
IIpsMBIX. HapannenLHLIe IpsIMBIC B
MIPOCTPAHCTBE

25.10

25

TeopemMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, IPOXOASAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JTAHHOU mpsiMoi. JIemMa o mepeceueHun
napauieNbHBIX IPSIMbIX IJIOCKOCTHIO

06.11

26

[TapannensHOCTH TpeX npsAMBIX. Teopema
0 TpEX mapasuiebHbIX NpsAMbIX. Teopema
0 CKPEIIMBAIOUIUXCS MPSIMBIX

06.11

27

[TapanienbHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHOU IPOSKIUU

08.11

28

LenTpanbHas npoekuus. Yrou ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXy MPSIMbIMU

13.11

29

3ajauy Ha JOKa3aTeNbCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM PSAMBIX B
IIPOCTPAHCTBE

13.11

30

[ToHATHA: mapaNIENBbHOCTD NPSIMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpusHak
MapaJuIeIbHOCTH IIPSIMOU U INIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOH U
IIJIOCKOCTHU

15.11




31

I'eomeTrpuueckue 3a/1aun Ha BBIUYMCIICHHE
U JI0Ka3aTeJIbCTBO, CBSA3aHHBIC C
[apaJUIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

20.11

32

[TocTpoenue cedeHus, MPOXOASIIEro
yepe3 JaHHYIO MPSIMYIO Ha YepTexXe U
[apajuIeIbHOTO ApYyrou npssmMou. Pacuér
OTHOILLEHUH

20.11

33

[TapannenpHast npoeKuHs, IPUMEHEHUE
JUI IOCTPOCHUSI CEYCHUH KyOa 1
napauienenumnena. CBoicTBa
napajuiesienune1a u IpusMbl

22.11

34

[TapannensHblie mnockoctu. [lpusHaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

27.11

35

TeopeMa o mapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJAIIEN Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE

27.11

36

CBolicTBa napauiesIbHbIX MJIOCKOCTEM: O
MapajuIeIbHOCTH MPSMBIX MepeceueHus
MIpH MEPECEUEHUN ABYX MapaliebHbIX
IJTIOCKOCTEHN TpeThen

29.11

37

CBoiicTBa mapayIeTbHBIX TUIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBbIX,
3aKJIIOUEHHBIX MEX]y MapalieIbHbIMU
IJIOCKOCTSIMU; O MepeceyeHUH MpsAMOii ¢
JBYMsI TTAPAILICIIbHBIMU TIOCKOCTSIMU

04.12

38

4.

Konumponvnasa paboma ""Bzaumnoe
PACROI0)CEHUE NPAMBIX 6
npocmpancmee. Ilapannennonocmes
naockocmeit'

04.12

HEPITEHUKYJIAPHOCTD IIPAMBIX U ITJIOCKOCTEH B I[TIPOCTPAHCTBE (25u4)

39

[ToBTOpenue: Teopema [Iudaropa Ha
IUIOCKOCTH

06.12

40

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpAMOYT'OJIbHOTO TPCYTOJIbHHUKA

11.12

41

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasJiesienumnena

11.12

42

Brruncnenue anuH OTpe3KOB B KyOe U
MPSIMOYTOJIbHOM TapajuieNenumee

13.12




43

IlepnieHIUKYIISIPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

18.12

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHANKYIISIPHOM K TJIOCKOCTH

18.12

45

[InockocTy M NEPIEHANKYISPHBIE UM
MIpsIMBIE B MHOTOI'PAaHHHUKAX

20.12

46

[InmockocTy M NEpIEeHINKYISPHBIE UM
MIpsIMBIE B MHOTOI'PAaHHHUKAX

25.12

47

[lepneHuKyIsip ¥ HAKJIOHHASL.
[TocTpoenue neprneHIuKyIspa U3 TOYKU

Ha MPSMYIO

25.12

48

[lepneHuKynsip ¥ HaKJIOHHASL.
[TocTpoenue neprneHIMKyIsIpa U3 TOUKU

Ha MPSMYIO

27.12

49

Teopema o TpEX nepneHANKYIIpax
(mpsimast u oOpaTHas)

08.01

50

Teopema o TpExX mepreHANKYIIpax
(mpsimast u oOpaTHast)

08.01

51

YT0J1 MEXKTy CKpEITUBAIOIINMHUCS
MPSIMBIMHU

10.01

52

[Torck meprneHIuKYISPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPIICHANKYIISIPHBIX
IJIOCKOCTEN

15.01

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

15.01

54

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

17.01

55

[TocTpoenue ceuenwuii Kyoa, MpU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

22.01

56

CuMMeTpHs B IPOCTPAaHCTBE
OTHOCHUTEIIBHO III0cKocTH. ITnockoctn
CUMMETpPHI B MHOTOT'paHHHUKAX

22.01

57

[Ipu3HaK nepneHauKyJIIpHOCTH MPSMON
U IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

24.01

58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

29.01




59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

29.01

60

CriocoObl OIyCTUTh NEPIIECHANKYIISPHI:
CUMMCTpPUs, CABUT TOYKHU 110
NapajuIeIbHON IPSIMOU

31.01

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

05.02

62

Konumponvnas paboma ""Bzaumnoe
pacnonodxcenue niocKkocmeil 6
npocmpancmee"’

05.02

T.5. VIJIBI U PACCTOAHUA (16u)

63

[ToBTOpEHME: yron Mex 1y NpAMBIMHA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

07.02

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

12.02

65

I'eomeTpuueckre METO bl BHIYUCICHUS
yTia MEeX]ly MPSIMBIMH B
MHOTOTpaHHUKAX

12.02

66

JByrpanHubiii yroj. CBONCTBO JIMHEHMHBIX
YTJI0B ABYTPAHHOTO Yria

14.02

67

[TepnieH IUKYIISIPHBIE TITIOCKOCTH.
CBoiiCTBa B3aMIMHO MEPIICHINKYIISIPHBIX
IJIOCKOCTEN

19.02

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IByX MI0CKOCTeN
MEePIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

19.02

69

[IpsiMoyrombpHbII Napajuienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasJiesienumnesa

21.02

70

TeopeMa 0 JUaroHaJii npsiMoyroJibHOTO
Iapajijiejcnuieaa u CJICACTBUC U3 Hee

26.02

71

CTepeOMeTpI/ILIeCKI/Ie U MMPUKJIAAHBIC
3aaa4u, CBA3aHHbBIC CO B3aMMHbLIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

26.02

72

HOBTOpeHI/ICZ CKpPCUIUBAIOIIUCCA TIPSAMBIC,
apaJlsICJIbHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PaHHUKAX

28.02




[Tapa mapayienpHbIX IJIOCKOCTEN HA

73 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSTHUE 1 05.03
MEX/y CKPEIIUBAIOIIUMUCS MPSMBIMU B
MPOCTBIX CUTYAIUAX

74 Paccrostnue oT Touku 510 IJIOCKOCTH, 1 05.03
paccTosiHUE OT MPSAMOM JI0 IJIOCKOCTH
Brruncnenue paccTosHuM MExX Ty

75 CKpEILMBAIOIUMHUCS Hp?[MI)IMI\/JI c 1 07.03
MTOMOIIBIO IEPIIEHIUKYIISIPHOU
MJI0OCKOCTH
TpéxrpaHHbIid yroj, HEpaBeHCTBA JIs

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa, 1 12.03
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yria

77 OnemMeHTHl chepuyecKoil reOMEeTpHH: 1 12,03
reoJIe3nYecKue JIMHUU Ha 3emiie

44

78 Konumponvnaa paooma ""Yenot u 1 1 14.03

paccmoanua"
T.6. MHOI'OI'PAHHHUKH (74)
79 EJI/ICTeMaTnaauHﬂ 3HaHUI ) 1 19.03
MHOTOTpaHHUK U €T0 3JIEMEHTHI

80 [Tupamuga. Buasl nupamun. [IpaBunbaas 1 19.03
nupamuaa

81 [Ipusma. [Ipsmas v HaKJIOHHAS TIPU3MBI. 1 91,03
[IpaBunbHas nmpu3zmMa

82 [Ipsamoit Hapannvenennnez[, 1 02.04
MPSIMOYTOJIbHBIN NapajuieNenune, Kyo

83 BI:InyKJILIe MHoOrorpaHHuku. Teopema 1 02.04
Ditnepa
Brinmykiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbHbIe 1 1 04.04
MOJIYPaBUIIbHBIE MHOTOTPAHHUKHU

85 .If'onmpwlbmm paboma 1 1 09.04

Mnozozpannuku'
T.7. BEKTOPKI B IIPOCTPAHCTBE (12y)

T.8. IOBTOPEHUE, OFOBII{EHHUE U CUCTEMATH3AIIUA 3HAHHUH (5u4)

86 [TonsaTHe BeKTOpa HA MIOCKOCTH U B 1 09.04
IIPOCTPAHCTBE

87 Cymma BEKTOpOB 1 11.04

88 PaznocTh BekTOpOB 1 16.04




89 [TpaBwiio napaienenumena 16.04
90 YMHOKEHHE BEKTOpa Ha YHCIIO 18.04
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIGKAIIUX B OJTHOM 1 23.04
TUIOCKOCTH
92 CkarnsipHO€ MTPOU3BEICHUE 1 23.04
93 BeruniciieHue yriia Mex/1y BEKTOpaMu B 1 25 04
MPOCTPAHCTBE
94 [Ipocreiiue 3ana4u ¢ BEKTOpaMu 1 30.04
95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 30.04
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 07.05
97 [Ipocreiime 3ana4u ¢ BEKTOpaMH 1 07.05
98 Hmozosas konmponvnas paboma 1 14.05
99 Hmozosas konmponvnas paoboma 1 14.05
100 O0o00meHne 1 cucTeMaTru3alus 3HaHAK 1 16.05
101 O0o0IIeHre U CHCTeMaTH3alns 3HaHUH 1 21.05
102 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1 21.05
OBIIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME 102




11 KUIACC

N Koi-Bo
° ara OIOJIHHUTE/I.
Tema ypoka 4acoB A A
n/n u3ydyeHusi  uHpopmanus
Bcero | KP
T.1 AHAJIMTUYECKAS TEOMETPUA (15Y)

[ToBTopenue temsl "KoopauHarsl

1 BEKTOPA Ha MJIOCKOCTH U B 1 03.09
npocTpancTae"
IloBTOpenue Temnl "CkasgpHoe

2 P i 1 03.09
MIPOU3BEICHUE BEKTOPOB
IloBTOpeHue Temnl "Beluncienue yria

3 P - 1 06.09
MEX/Ty BEKTOpaMH B TIPOCTPAHCTBE
IloBTOpEeHHnE TeMul ""YpaBHEHHE TIPSIMOIA,

4 pettme P enp 1 10.09
MIPOXOIAIIEH Yepe3 IBE TOUKH
VpaBHEHHNE IIOCKOCTH, HOPMAb,

5 P P 1 10.09
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VpaBHEHHNE IIOCKOCTH, HOPMAb,

6 p P 1 13.09
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeneHue 1 17.09
JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE

8 1 17.09
MPOTPaMMHUPOBAHUE
JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE

9 1 20.09
MPOTPaMMHUPOBAHUE
AHaIIUTHYECKHE METObI pacuéra yriia

10 ARLP T 1 24.09
MEXy IPSMBIMA B MHOTOTpaHHUKAX
AHaIIUTHYECKHE METOIBI pacuéra yriia

11 PP o 1 24.09
MEXK/Ty INTIOCKOCTSIMA B MHOTOTPaHHUKAX
dopmyiia pacCTOSHUS OT TOYKHU JI0

12 PYYTa P 8 1 27.09
IJIOCKOCTH B KOOPJIMHATAX
HaxoxaeHnue paccTosHUN OT TOYKHU JI0

13 ACHHE P 8 1 01.10
IJIOCKOCTH B KyOe
HaxoxaeHue paccTosSHUN OT TOYKHU JI0

14 ACHHE P ! g 1 01.10
IJIOCKOCTH B TIPABUJILHOM IMHUPAMHJIC
KonTpoinbHas paboTa "AHaIuTH4YeCKast

15 pOJIbHAZ P 1 1 | 04.10
TEOMETPHUS
T.2. IOBTOPEHUE, OBOBIIEHUE U CUCTEMATHU3ALIMS 3HAHUIA (154)
CedeHHUss MHOTOI'PAHHUKOB: CTaHIapTHbBIE

16 P Hap 1 08.10
MHOTOTpPaHHUKHU
CeueHnsl MHOTOTPAaHHHUKOB: METO

17 P A 1 08.10

CJICI0B




18

CequI/m MHOFOFpaHHI/IKOBI CTaHI[apTHBIe
IIJIOCKOCTH, HCpCCC‘ICHI/ISI HpHMBIX nu
IJIOCKOCTEN

11.10

19

[TapannenpHble NPSAMBIE U TIIIOCKOCTH:
NapajuIeIbHbIE CEUECHUS

15.10

20

[TapannenpHble NPSAMBIE U TIIOCKOCTH:
pac4y€T OTHOLICHUH

15.10

21

[TapannenpHble NPSAMBIE U TIIOCKOCTH:
YTJIBI MEXKTY CKPEIIUBAIOIIMMHUCS
NPSAMBIMU

18.10

22

[IepnenuKyisipHBIE IPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
MEPIEHIUKYISIPHBIX IUNIOCKOCTEN U
MIPSIMBIX, CHAMMETPHHA MHOTOTPaHHUKOB

22.10

23

[IepnenqukynsipHbIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPeEX
MEePIEHIUKYIIIpax

22.10

24

[IepnenquKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOTI'OIpaHHUKAaX

25.10

25

[ToBTOpEeHuE: mIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IAIeH, COOOPaKEHHMS IO 100US

05.11

26

[ToBTOpEeHue: mwIomagn
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOPaKEHHMS O 100Us

05.11

27

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJI0IIAIeH, COOOpakeHUS 101001t

08.11

28

[Tnomaay cedyeHnit MHOTOTPAaHHUKOB:
IUIOIIAIN MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 110 100MsI

12.11

29

[Tnomaay cedyeHnit MHOTOTPAaHHUKOB:
IUIOMIAIM MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

12.11

30

KonTtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

15.11

T.3. OBbEM MHOT'OTPAHHUKA (174)

31

O06Bém Tena. O6beM NPSIMOYTOJILHOTO
napasiesienumnena

1

19.11

32

3agaun 00 yABOEHUH Ky0a, O KBaJpaType

1

19.11




Ky0a; O TPUCEKIIMH yTiia

33

CrepeoMeTpHyecKue 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesnenunena

22.11

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MTPSIMOYTOJIEHOTO
napajuiesenunesaa

26.11

35

OO0BEM IpsAMOI TPU3MBI

26.11

36

CrepeoMeTrpuueckue 3a/1auu, CBI3aHHbIC
C BBIUMCIIEHHEM 00BEMOB MPSAMOM
MIPU3MBI

29.11

37

[TpuknaaHbie 3a1auu, CBsI3aHHBIE C
00BEMOM NPSAMON MPU3MBI

03.12

38

Brruucnenue 00EMOB TEJ C TIOMOIIBIO
omnpenenéHHoro uuTerpana. OopEm
HAaKJIOHHOHN IIPU3MBI

03.12

39

Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO
onpenenéHHoro uuTerpana. OopEm
HI/IpaMI/IlII)I

06.12

40

dopmyna 00bEMa TUPaAMUIBL.
OTtHomIeHre 00BEMOB TUPAMHUJL C OOIIIUM
YTIIOM

10.12

41

dopmyna 00bEMa TUPaAMUIBL.
OTtHomIeHre 00BEMOB TUPAMHUJL C OOIIIUM
yIIIOM

10.12

42

CrepeoMeTrpuueckue 3aauu, CBI3aHHbIC
¢ 00bEMamMH HaKJIIOHHOW TTPU3MBI

13.12

43

CrepeoMeTprUYECKHUE 3a/1a4H, CBA3aHHBIC
¢ 00béMaMK TUPAMHUIBI

17.12

44

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

17.12

45

[Tpuknagaeie 3anaun mo Teme "O0bEMBI
Ten", CBI3aHHbBIE C 00BEMOM ITUPAMUIBI

20.12

46

[Tpumenenne o0bEMOB. Boruncienune
paccTosiHUA 10 ILUIOCKOCTH

24.12

47

KonTtponsHas padora "O6béM
MHOTOTpaHHUKa"

1

1

24.12

T.4. TEJIA BPAILIEHUSA (24u)

48

Hunuuapuyeckas HOBEPXHOCTb,
oOpa3yroIne UIHHIPUIECKON
MOBEPXHOCTHU

27.12




49

Hunuuap. [psamoi KpyroBoi HUIUHAD.
[Inomans NOBEPXHOCTH LIUIIUHAPA

10.01

50

Konunueckas moBepxHOCTh, 00pa3yromime
KOHHUYECKON noBepxHocTu. Konyc

14.01

51

Ceuenune KOHYyca TIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBAHUS

14.01

52

VYceuénnslil konyc. M3o00paxxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

17.01

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW NTOBEPXHOCTH KOHYCa

21.01

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW NTOBEPXHOCTH KOHYCa

21.01

55

CrepeomeTpuiecKkue 3a1auu Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW NWIINH]IPA,
KOHYCa

24.01

56

CrepeomeTpuyecKHe 3a/1auyi Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW NWIIMH]IPA,
KOHYyCa

28.01

57

[Ipuknagabie 331291, CBSI3aHHBIC C
AJTUHIPOM

28.01

58

[Ipuknagabie 3a0a9u, CBSI3aHHBIE C
AJTUHIPOM

31.01

59

Cdepa u map

04.02

60

[lepeceuenue cepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bu u n3o0paxkenue mapa

04.02

61

[lepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bu u n3o0paxkenue mapa

07.02

62

VYpasuenue chepsl. [Tnomans chepst u
e€ yacrei

11.02

63

Cummetpus cdepsl 1 mapa

11.02

64

CrepeoMeTpuueckue 3a1auu Ha
JIOKa3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO Chpepoii U apoM,
IIOCTPOEHUEM HUX CEYEHHH MIIOCKOCTHIO

14.02

65

CrepeoMeTpuueckue 3a1aui Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO CPepoii U IapoM,
IIOCTPOEHUEM HUX CEYEHHH MIIOCKOCTHIO

18.02




66

[TpuknaaHbie 3a1a4uu, CBSI3aHHBIE CO
cdepoii u mapom

18.02

67

[ToBTOpEHUE: OKPYKHOCTH HA TNIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH,
CTaHJApTHBIE TTOA00HS

21.02

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpallCHUA
1 MHOTOI'PaHHHUKOB

25.02

69

3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

25.02

70

3anaun o Teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

28.02

71

KonTponsnas pabora "Tena u
MIOBEPXHOCTHU BpalieHus"

1

1

04.03

T.5. INIOLIAJIY [TIOBEPXHOCTU Y OB BLEMBI KPYTJIBIX TEJI (94)

72

O6béM mumuHApa. Teopema 06 00bEMe
NPSAMOTO UUIMHIpA

1

04.03

73

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
omnpenenéHHoro uaTerpana. OopEm
KOHYyCa

07.03

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

11.03

75

CrepeoMeTpHUECKHE 3a/1a9H, CBSI3aHHbIC
C BBIYHCIICHHEM 00BbEMOB IMJIMH/IPA,
KOHYca

11.03

76

[Ipuknagaeie 3agaun mo Teme "OObEMBI
Y IUIONIA ¥ TOBEpXHOCTEH Ten"

14.03

77

OO0BEM 11apa U IapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
cdepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1Iapa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

18.03

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
wioaapio cgeprl. COOTHOIIEHUS
MEXy ITOIIAIIMHU TIOBEPXHOCTEN U
00BbEMaMM IO TOOHBIX TEIT

18.03

79

[TogoGHbIE Tenna B IPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHuuecKkue 3a/1auu, CBSI3aHHbIC
C BBIUUCIICHHEM 00BEMOB TET U
IoIaiel MoBEpXHOCTEH

21.03




80

Kontponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

1

01.04

T.6. ABIDKEHUS (54)

81

JIBM>KEHUsI MPOCTPaHCTBA.
OTtoOpaxeHus. J[BUKEHUS U PABEHCTBO
¢uryp. OOmre cBOHCTBA ABMKCHUN

01.04

82

Buapl 1BUKEHMIA: TapauiebHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CAMMETPHS, TIOBOPOT BOKPYT
psAIMOM

04.04

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

08.04

84

FCOMeTpI/ILIGCKI/IC 3aaa4i Ha IPUMCHCHUC
JABMOKCHUA

08.04

85

KonTtponbras padota "BekTops! B
MIPOCTpaHCTBE"

1

1

11.04

T.7. IOBTOPEHME, OBOBILEHWE Y CUCTEMATU3ALIUS 3HAHUU (174)

86

O6o6maromniee noproperue 11 nonstuit
1 METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[TapaynienbHOCTh MPSAMBIX U TIJIOCKOCTEHN
B IPOCTpaHCTBE"

15.04

87

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUIL:
"Bektopsl B mpocTpancTse"

15.04

88

O6o06matomee nmoBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHUCTEMaTH3alUs 3HAHUM:
"Bektopsl B mpocTpancTre"”

18.04

89

O6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

22.04

90

Ob6o6maromiee noproperue 11 noHsTuit
U METo/I0B Kypca reometpun 10-11
KJIaCCOB, CUCTEeMAaTU3aLUs 3HAHUH:
"O6bemM MHOTOTpaHHuKa"

22.04

91

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"ITnomaay MOBEpXHOCTH U 0OBEMBI
KpYyIJbIX Ten"

25.04




92

Ob6o6maromee noBropenue 11 mousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHHUH:
"ITnomaay moBEpXHOCTH U OOBEMBI
KpyIrJbIX Ten"

29.04

93

Oo6o6maromee moBroperne 11 moHsTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH

29.04

94

Wrorosas koHTposbHas paboTa

06.05

95

Hrorosas koHTposbHas paboTa

06.05

96

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

13.05

97

Hctopus pazBUTHSI CTEPEOMETPUH KaK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

13.05

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

16.05

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

20.05

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

23.05

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

23.05

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus. 10-11 kmacesl: yued. 1yt 00meo0Opa3oBar. yapekaeHui: 0a30BbIi U MPOQHIL.

ypoBuu / JI.C.AtanacsH, B.®.byry3os, C.b.Kagomies u ap.

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

I'eometpust. 10-11 xnaccel: yaeO. A o0mieo0pa3oBar. yupexieHuii: 0a30BbIid U MPoGuIIL.
ypoBHu / JI.C.AtanacsiH, B.®.byty30B,

C.b.Kagomues u nip.

Camocrostensabie padoTsl [Ipocemenne MI'Y -mkone Muenckas M. A. I'eometpus 10
kiacc (6a30BbIi ypoBeHb) (K yueOHNKY ATtanacsiHa JI. C. )

I'eomerpus. 10-11 kmaccrl. [Toypounsie pa3zpaboTku k yaueOHUKY ATaHacsiHa - CaaksiH

C.M., Byry3oB B.D.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/ DnekTponnas 6uOIHOTEKa yUCOHUKOB M METOIUUECKUX MATEPHAIOB
http://school.msu.ru Maremaruka. [llkona. Bynymee. Caiit yuurens MaTeMaTUKH
A.B.IlleBkuna

http://www.allmath.ru TlpuknanHas MaTeMaTHKa: ClIPABOYHHK MaTeMaTHYECKUX HOPMYII,
MPUMEPBI U 331a49H C PEIICHUSIMH

http://www.math-on-line.com MaTtematn4eckue OJUMITHAIBI /IS IKOJIEHHUKOB



