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INOACHUTEJIBHASA 3AIIMCKA

l'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEHETO
o01iero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUYEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTAapHOI'O ILIMKJIA.
[Tockonbky  JorMyeckoe  MbIlUIeHHE,  GopMUpPYyeMOe  TNpU  U3YYEHUH
00y4aroIMMUCS TOHIATUINHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIEIOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPU PELICHUN 337a4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTH
du3nuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOnEéHHOM
YpPOBHE — Pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTemaTtuka u
uHpopMmaTHKa»  4Yepe3  obecredeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crienuUIHBIX TEOMETPUHU, ¥ HEOOXOAMMBIX JIJIS YCTEIIHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MaTEMATHYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1o pasaeny
«CrepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH;

dbopMupoBaHWEe  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a]1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACIISAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M Te€JIa BpALIEHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHrUe MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOI'O TMOCTPOEHUS
MaTeMaTUYECKUX TEOpul, (POpMHUPOBAHUE MOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
pELICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIE€ PEUICHUS CTEPEOMETPUUYECKHUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0CKOCTEr. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIA — TNApajuleseNune]] U  €ro  CBOMCTBA.
Kparuyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3ioKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpasyloollue MoBepXHOocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHOBHbIE CcBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanmuu Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAHHAs OKojo wuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIMHIpA, KOHyca, IJIomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS ITUITMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeHl MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

J{BMKeHUN B IPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBWXKEHUN: TMapajuIeibHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (IIPU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KjaccM(UUUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJIaccu(pUKaIuu;

e CBOOOJHO OINEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEUEHHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e  BBINOJHSATH napajjiebHoe, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA IIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIITOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CcBOOOJHO ONEPUPOBATh MOHATUSMHU: CUMMETPHs B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUYECKUMX OTHOLIEHUH H
HaXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarh MpPakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUUMH;

e HMEThb MpEACTaBIeHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMMbl Bcero paGoTHI padoTHI oOpa3oBaTejibHbIE
pecypcsl
1 BBenenue B crepeoMeTpuro 23 1
) B3aumnoe pacnonoxenue 6 |
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenpHOCTb MPSIMBIX U g
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieH UKy IAPHOCTD
4 HPSIMBIX U IIJIOCKOCTEN B 25
MPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUS 16 1
MHOrorpaHHuKu 7 1
Bexkrops! B IpocTpaHcTBE 12
2 [ToBTOpEHME, O606HleHI:Ie u 5 )
CUCTEMAaTH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITPOI'PAMME




11 KITACC

HarrenoRamme KoaunvecTBo yacos DJIeKTPOHHbIE
Ne (uudposbie)
pa3aesioB U TeM Kontpoubnbie | IIpakTnueckue
n/n Bceero o0pasoBaTe/bHbIC
NpOrpamMmbl padoThI padoThI
pecypcsbl
A
| HaJIUTUYECKas 5 !
reOMETpHUSI
[ToBTOpEHUE,
6006
5 000011eHNE U 15 !
CUCTEMATHU3aLHs
3HaHUHN
3 O0BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
ITnomann
5 ITIOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrkeHUS 5 1
IToBTOpEHue,
7 0000111eH1E U 17 5
CUCTeMAaTHU3aLHs
3HAHUHI
OBUIEE KOJIMYECTBO
1 102 8 0

YACOB I10 [TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHnTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300paKeHHS Ha PUCYHKE
IUIOCKOCTH, MapaiiebHbIX
MPSAMBIX (OTPE3KOB),
CepeuHBI OTpEe3Ka

[TonsTHA cTepeoMeTprn:
TOYKa, MpsimMasi, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBuia U300pakeHHsl Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSMBIX

(OTpe3KOB), cepeuHbI OTpe3Ka

INousaTus: MEPECEKAIHECA

IIJIOCKOCTH, ICPCCCKAIOIIUCCA

npsiMasi ¥ MI0CKOCTh;
MOJIyTIPOCTPAHCTBO

[TonsaTus: nepecexaronecs

IIJIOCKOCTH, IIEPECCKAIOIIUECCA

npsMasi ¥ II0CKOCTb;
MOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




N300pakeHHEe MPOCTENIINX
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HIEPBBIE CIEACTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHU U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoOblI 3a1aHusI IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEH

10

N3o00pakeHne ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
MEpeCCUCHUS MMOJTYUYCHHBIX
IJI0CKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HbIMHU LIBETaAMU

11

N3o06paxkenune ceueHuit
nUpaMuibl, KyOa U MpU3MBbl,
KOTOPBIC MPOXOST Yepe3 uxX
pébpa. M3obpakeHue




NEPECCUCHUS MMOJTYUYCHHBIX
I0cKocTel. PackpammBanne
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3oOpaxenue ceueHuit
NUpPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
NepECEUCHUS TOJTyUEHHBIX
mockocrel. PackpamvBanue
ITOCTPOEHHBIX CEUEHUM
pa3HbIMM LIBETaMHU

13

N3o00paskeHre ceueHni
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEpE3 UX
pEbpa. N3o0pakeHue
[epeCceYCHUs MOITYYEHHBIX
miockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH LIBETaMU

14

Meton cnenoB mis
MOCTPOECHUS CEUCHUI

15

Merton cnenos i
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
IPSIMBIX U IJIOCKOCTEH

16

MeTton cienoB i
IIOCTPOEHHUS CEYCHUH.
CBolicTBa niepeceyeHmi




IPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1aroB MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
I1aroB MOCTPOCHHS

19

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEH U 3aIHCh
IIaroB MOCTPOCHUS

20

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1aroB MOCTPOCHHS

21

[ToBTOpEHME IIIAHUMETPUN:
Teopema o
IPONOPLMOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[loBTOpPEHUE MIIAaHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazButus




IJIAHUMCTPHUU U
CTepEOMETPUH

23

KontponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiuecs npsiMole.
[Ipu3Haky ckpemuBarOmMuXcs
npsameix. [lapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOU
napajuieIbHON JaHHOU
IIPSIMOM, MPOXOJALIEHN Yepes
TOUYKY IIPOCTPAHCTBA U HE
JIeXKalle Ha TaHHOUM TPsIMOM.
Jlemma o nepecedeHUH
NapaJuIeIbHBIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
napauieIbHbIX MPSIMBIX.
Teopema 0 CKpemrBarOIUXCs
MPSIMBIX

27

[TapannensHoE
npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapaIeIbHOI0
IPOEKTHUPOBAHUSI.




N3o06paxenue pa3Hbix Guryp
B MMapAJJICIbHON MPOEKIUU

28

lentpanpHas mpoekuus. Yromu
C COHAIPABIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amaun Ha JJOKa3aTeIbCTBO U
HUCCICOOBAHUC, CBA3AHHBIC C
PACIOJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

30

[TonsiTusA: napajaenbHOCTb
IIPSIMOM U IUIOCKOCTH B
npoctpanctse. [IpuzHak
NapaJuIEIbHOCTH NPSMOU U
ockocTH. CBolicTBa
MapaJuIEIbHOCTH NMPSMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapaieIbHOCTHIO IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE

32

IToctpoenue ceuenus,
IPOXOJAIIETO Yepe3 TaHHYI0
HPSIMYIO Ha YEPTEKE U
napajuieIbHOTO IPyTOn
npsiMmoid. Pacyér oTHoImeHu

33

[TapamienbHas npoekuus,
IPUMEHEHUE JJIs1 HOCTPOEHUS




cedeHui kyoa u
napasienenumnena. CBolcTBa
napajuiejenunea u mpru3Mbl

34

[TapaynnenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX ITIJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOSILEH Yyepe3 TOUKyY, He
MIPUHAJIEKALLYIO TaHHOMN
IJIOCKOCTH U CIIEICTBUSA U3
Hee

36

CaolicTBa napasuieabHbIX
IUIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX
nepeceyeHus npu
NIEPECEYECHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

37

CaolicTBa napasmieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
HapayieNIbHbIX NMPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napaieIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IBYMs
napajieIbHBIMU TTOCKOCTSIMH

38

[ToBTOpEeHMe: Teopema
[Tudaropa Ha MI0CKOCTU




39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuneaa

41

Brruncnenue UMH OTPE3KOB B
Ky0Oe U psIMOYTOJIbHOM
napaJuleenumnese

42

[lepnieHAUKYIAPHOCTD MPSIMOM
u mockocTH. Ilpu3Hak
NEPIEHIUKYIJISIPHOCTH MIPSIMON
U TUIOCKOCTH

43

[leprieHAVKYASAPHOCTH MPAMOI
u rockoctu. [IpusHak
NEPHEHANKYISIPHOCTH TIPSIMOM
U TUIOCKOCTH

44

Teopema o Cyl1eCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
MPOXOJSILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJISIPHOU K
IJIOCKOCTH

45

IImockoct u
NEPIECHIUKYISIPHBIE UM
NpsIMbIE B MHOTOI'PaHHHUKAX

46

[Tnockoctu u
NePIEHANKYJSIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX




47

[lepneHauKyIIsIp ¥ HAKJIIOHHAS.
[TocTpoenue nepneHAUKYyIsApa
U3 TOYKH Ha IPSIMYIO

48

[IeprieHAUKyIsAp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKysipa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NEepIeHIUKYIApax (npsamas u
oOpartHas)

50

Teopema o Tpéx
NepIeHIuKyIIpax (mpsmast u
oOpartHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU

52

[Touck nepreHIUKyIApHBIX
Hp?[MI)IX C IIOMOIIBHO
HepHCHI[I/IKy.HSIpHI)IX
IIOCKOCTEH

53

OproronansHoe
IPOEKTHPOBAHUE

54

[TocTpoenue ceueHuit kyoa,
MPU3MBbI, IPABUIBHOU
NUpaMU/Ibl ¢ TOMOILBIO
OPTOTOHAJILHOMW MPOEKIUU

55

[TocTpoenue ceuenuit kyoa,
NIPU3MBI, TPABUIBLHON
MUPAMHUJIBI C TTOMOIIIBIO
OpPTOTOHALHOU MPOEKIINH




56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOTpaHHHKaX

57

[Ipu3nak
NEPHEHANKYISIPHOCTH IPSIMOM
Y TUIOCKOCTH KAaK CIJIEJICTBHUE
CUMMETpUN

58

HpaBI/IHBHBIC MHOT'OI'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
JI0 TJIOCKOCTH

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH
J10 IJIOCKOCTH

60

CriocoObl OIyCTUTh
NEPIEHANKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
napajuIeIbHON NPAMON

61

CaBur 1o HenapasuieIbHON
PSIMOM, H3MCHECHHE
paccTosHUM

62

KonTponbhas pabota
"B3zaumMHoe pacrnionoxeHue
IPSIMBIX U MJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHME: yrOa MEKIY
MPSIMBIMH Ha TIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




T€OpEeMa KOCMHYCOB

64

[ToBTOpEHME: Yyroa MexIy
CKPELIMBAOIIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI
BBIYUCJICHUA yIJIa MCKIY
MMPpAMBIMH B MHOTOTpaHHUKAaX

66

JIByrpanHsbiii yrosu. CBOMCTBO
JVHENHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
mIockoctH. CBoiicTBa
B3aMMHO MEPIEHANKYISIPHBIX
IUIOCKOCTEH

68

[Ipu3naxk
NePHEHANKYISIPHOCTH
IJIOCKOCTEM; TeOpema o
MPSIMOM MepecedeHus IByX
IJIOCKOCTEH
NEePHEHANKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTOJIBHBIN
napajuiejenumnes; Kyo;
U3MEpEeHMsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napaJenenuneaa

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajuieienuneaa u




CJIIEIICTBUE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKJIAIHBIE 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUTIOCKOCTH

72

IToBTOpEHHMeE:
CKpCIIUBAIOIHECS IPSMEIC,
napajulelIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa mapajutenbHbIX
IJIOCKOCTEH Ha
CKPEIMBAIOIINXCS MTPSMBIX,
pacCcTOsIHUE MEKTY

CKpCIIUBAOIHUMHUCS ITPAMBIMU

B IIPOCTBIX CUTyalUAX

74

PaccrosiHue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

75

Brruncnenue paccrossHui
MEK]ly CKPEILMBAOIIUMHUCS
MPSMBIMH C IOMOILBIO
NEPIEHANKYJISIPHON
IIOCKOCTH

76

Tpé€xrpanHslii yroi,
HEPABEHCTBA 1A

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsbl




KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: TeO0JIe3NUECKUE
JMHUM Ha 3emJie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMatu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunpHas nupamuaa

81

IIpusma. Ilpamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

[Ipsamoit napaienenunes,
MPSIMOYTOJIbHBII
napasuieNienumnesn, Kyo

83

BrInmykiible MHOTOIpaHHHKM.
Teopema Diinepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJTYTTPaBUIILHBIC
MHOTOTPaHHHUKHU

85

KonrtponsHas padora
"MHororpaHHuku"

86

ITousrue BCKTOpa Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE




87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno mapasienenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pa3noxenue BekTopa no

91 0a3ucy TpEéx BEKTOPOB, HE
JEKALMX B OJTHOM INIOCKOCTH

92 CxansapHoe NMpou3BeICHHE

93 Brruncnenue yria mexmuy
BEKTOPAMH B [IPOCTPAHCTBE

94 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

95 [Ipocreitmue 3anauun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPaMH

97 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

08 O6o006menne u
crucTeMaTu3alurs 3HaHUI

99 Ob6o061enne u
crucTemMaTu3auus 3HaHUI

100 Nrtorosas KOHTpOJIbHAS
pabora

101 Hrorosas KOHTpOJIBHAS

paborta




00001IeHne u
102 . 1
cUucreMaTtui3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOB

10 [IPOTPAMME 102




10 KIIACC «CUPUNYC»

Ne ni/mm HaumeHoBaHue ypoka Hepneas
I'nasa 1. [loBTOpeHue Kypca niiaHuMeTPpUHU
1 Tpeyronbauku. [TpsMOYTroabHBIN TPEYTONBHBINA, TPUTOHOMETPUYECKHE (PYHKIIUU 1 Henensa
2 Bexkrtopa 1 genens
I'nasa 2. BBeienue B crepeoMeTpuIo

3 [TonsiTHsa cTepeoMeTpun: TOUKA, IpsiMasi, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE TIPaBUIIA | Hexens
M300paxXeHHs Ha PUCYHKE IJIOCKOCTH, MapaJlIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.

4 [TonsTHA: epecekaronmecs MI0CKOCTH, IEPECEKAIOIIUECS PsiMasi U IIIOCKOCT; 2 Hexens
MOJIYTIPOCTPAHCTBO.

5 MHororpaHHuKH, U300pa)KeHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX QUTYD. 2 "Henens

6 N3o0pakeHne mpoCTEHIITNX MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX OOBEKTOB. 2 "Henens

7 AKCHOMBI CTEPEOMETPUU 3 Henens

8 HexoTopsle crieacTBust U3 akcCuom 3 Henens

9 Pemenue 3amad no reme « BBeneHue B CTEpeOMETPUIO» 3 "Henenst

10 [IpakTuueckas padota o TeMe «BBeIeHHE B CTEPEOMETPHION» 4 venens
Ceuenus. M3o0pakeHne ceueHni mapauiesenuie/ia, KOTOphIe MPOXOIIT Yyepe3 ux péopa.

11 N3o0paxeHue nepeceueHus NOMyUYeHHBIX MIIOCKOCTEN. PackpaiivBanue NOCTPOCHHBIX CEUeHUN 4 nenens
Pa3HBIMU [IBETAMH.
Ceuenus. M3o0pakeHne ceueHUi MPU3MbI, KOTOPBIE IPOXOIST Yepe3 ux péopa. M3obpaxeHwne

12 MepeceueHus MOTYUYCHHBIX IIOCKOCTE. PackpalmBane MOCTPOCHHBIX CEUEHUH pa3HbIMU 4 nenens
[BETaMH.
Ceuenus. M3o0pakeHne ceueHni MUpaMuIbl, KOTOPBIE IPOXOIAT uepe3 ux péopa. M3o0paxeHue

13 MepEeCEeUCHMS MOTYUCHHBIX IIOCKOCTEH. PackpalmBane MOCTPOCHHBIX CEUEHUH Pa3HbIMU 5 Henenst
[BETaMH.

14 Pemenwne 3agau mo teme «CeueHHSD. 5 Hedens

15 [TpakTrueckas padota o TeMe «CeueHus». 5 Henenst




CBolicTBa nepeceyeHmi NpsMBIX U IIIOCKOCTeN. B3anMHOe pacnosiokeHue npsMbIX U IUIOCKOCTEN

16 6 Henens
B ripocTpancTBe. CkpenuBaroniecs npsamele. [IpusHaku CKpeIuBarOINXCs MPSMBIX.

17 [TocTpoeHne ceueHmii B mapajiesienunesie, mpusMe mo TpéM Toukam Ha pédpax. 6 Henens

18 HOCTpOCHIiI'e CeueHMi B mupamuie no TpéM ToukaM Ha pébpax. 3HAKOMCTBO € PAaBUIIbHOM 6 Hexens
UPaMUI0ON

19 Co3ztaHue BBIHOCHBIX YEPTEXKEHN U 3alKCh IarOB NOCTPOEHUSI. 7 Henens

20 [ToBTOpenue mranumMeTpun. Teopema o NPONOPLUUOHATIBHBIX OTpe3Kax. I1oo0ue TpeyroabHIKOB. 7 Hexens
Teopema Menenas.

21 PacuéThl B CEUEHMSIX Ha BBIHOCHBIX 4EPTEkKaX. 7 Henens

22 Pemenue 3anau no reme «BBefeHne B CTEPEOMETPUION. 8 Hepens

23 KonTpoabHasi padora no teme «BBeieHne B cTrepeoMeTpHIo». 8 Henenst

I'naBa 3. B3aumHoe pacnoJjiokeHHe MPSMbIX B IPOCTPAHCTBE

[TapaenpHble ¥ CKPEIMBAIOIIUECS IPSIMBIE B IPOCTPAHCTBE. TeopeMa O CyIeCTBOBAHUU U

24 €IMHCTBEHHOCTH MPSIMOI naPaJmenLHOIEI L[aHHova MPSIMOM, MPOXOISIICH Yepe3 TOUKY 8 Henenst
IIPOCTPAHCTBA U HE JIeXKAallled Ha JaHHOU npsAMoi. JlemMma o nepeceueHnn napauieabHbIX MPSMBIX
IUIOCKOCTBIO.

25 [TapannenbHOCTB TPEX NpsAMBIX. Teopema 0 TpEX mapajuienbHbIX NpsAMBIX. Teopema o 9 Hexens
CKPEILIMBAIOIINXCS NPSAMBIX.

2% IToBTOpEHME: Yroa MKy NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM 9 Henes
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.

27 VYIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH. YTOJI MEXAY IIPSIMBIMHU. 9 Henensa

3 3aza4yu Ha JOKa3aTeIbCTBO U UCCIIE0BAHUE, CBSI3aHHBIE C PACIIONIOKEHUEM IIPSIMBIX B 10 Hexens
IIPOCTPAHCTBE.

I'naBa 4. [lapa/ie1bHOCTH NPSIMBIX U IVIOCKOCTEH B IPOCTPAHCTBE

29 HOHHTI:ISIZ HapanneanOCTLvnpﬂMoﬁ ¥ IIOCKOCTH B POCTPAHCTEE. IIpu3Hak napajienbHOCTH 10 Henens
IPSIMOU U TNIOCKOCTH. CBOMCTBA NapajuIeIbHOCTH IPAMOM U INIOCKOCTH.

30 I'eomeTprueckue 3a1a4n Ha BBIYMCIICHHUE U JI0KA3aTENbCTBO, CBSI3aHHBIE C APAJIIEIIbHOCTHIO 10 Henens

NpsAMBIX U IUIOCKOCTEH B IpOCTPaHCTBC.




[TapannensHoe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA APAJIJIEILHOIO IPOSKTUPOBAHUS.

31 . 11 nenens
N3o6paxenue pa3HbixX (GUTyp B MapaienbHON npoekuuu. LlenTpanbHas mpoekuus.

3 [TocTpoeHune ceuenus, TPOXOAAILEro Yepe3 JaHHYIO IPSIMYI0 Ha 4epTEekKe U NapalIeIbHOTO 11 nenens
JIpyrou npsamou. Pacuér oTHoImEHUN.

33 Pemenue 3amau no teme «IlapasienbHas TpOCSKIM 11 genensa

34 [TapannenpHas npoeKkuys, IPUMEHEHNE JUIsl HOCTPOECHUS CEYEHUI NapaulesIeUIe1a U TPU3MBI. 12 nexens
CaolicTBa napajuieienune1a u Npu3Msbl.
[TapannensHble maockocTy. [Ipu3Haky napajinenbHOCTH IBYX IIOcKocTel. Teopema o

35 NapajuIeIbHOCTH U €IMHCTBEHHOCTH IIJIOCKOCTH, MMPOXOAAIIEH uepe3 TOUKY, He IPUHAJIEKAILYIO 12 nepens
JTAHHOM IUIOCKOCTH M CJIEICTBUS U3 HEE.
CBolicTBa napauIeIbHbIX INIOCKOCTEN: O MAPAJIEIbHOCTH MPSAMBIX IEPECEUEHMSI IIPU

36 NepeceyeHn ! JIByX MapajiiesIbHbIX INIOCKOCTEH TpeTheil; 00 0Tpe3Kax napajiesibHbIX IPSIMbIX, 12 Hexens
3aKJIFOUYEHHBIX MEX]y NMapaJlIEbHBIMU INIOCKOCTSMM; O IIEPECEUEHUN IIPSIMOM C IBYMs
napajuIebHBIMU MJIOCKOCTSAMHU.

37 Pemenne mpakrnueckux 3amad no reMme «IlapamiensHOCTh IPSIMBIX U IUIOCKOCTEN B 13 Henens
IIPOCTPAHCTBEY.

I'nasa 5. [lepneHAUKYJSIPHOCTH NMPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

[TeprieHAMKYASAPHOCTD NMPAMON U TUIOCKOCTH. [IprU3HaK NepHneHIUKYISIPHOCTH NPSIMON U

38 IJIOCKOCTH. Teopema O CyIeCTBOBAaHUU U €IMHCTBEHHOCTH MPSAMOU, IIPOXOASILEH Yepe3 TOUKY 13 nepens
MIPOCTPAHCTBA U MEPIEHAUKYISIPHON K MNIOCKOCTH.

39 [InockoCcTH U epHIeHINKYJIISIPHBIE UM IIPsIMbIE B MHOTOrpaHHuKax. [Ipsamas npusma 13 nepens

40 CoiicTBa Ky0a U PsAMOYTOJIFHOTO NapaieNienune a. Boranucnenue UMH OTPE3KOB B KyOe U 14 nexens
MIPSIMOYTOJIBHOM IapajuiesenuIee.

A1 Pemenue 3amau mo reme «CBoiCTBa KyOa ¥ MPSMOYTOJIBHOTO Napayienenuneaa. Berauciaenue 14 Henens
JUIMH OTPE3KOB B Ky0Oe U MPsIMOYTOJIbHOM MapaljieNeuIee.

42 Pewenne 3amau no reme «I110ckoCTH U eprieHAUKYIISIPHBIE UM NPSIMasi B MHOTOTPaHHUKAX). 14 nenens

43 [TpakTnueckas pabota «IlmockocTu U nepneHAUKYISPHBIE UM NPsiMasi B MHOTOTpaHHUKAaX. 15 Henens

44 Ilepnennukynsap u HaknoHHasA. [locTpoeHne neprneHuKysipa U3 TOYKU Ha NPAMYIO. 15 nepens

45 Teopema o Tpéx mepneHAUKyYIspax (mpsmas u oopartHas). 15 nenens

46 Pemenue 3ampad no reme «IlepnenauKkysisp U HAKJIOHHASD. 16 wenensa




47 Yron mexay npsiMoi U IJIOCKOCTBIO. YTOJI MEXAY CKPELIMBAOLIMMHUCS MTPSIMBIMH. 16 nenens

48 Pemenune 3ana4 no teme «lleprneHquKyIspHOCTD NPSIMON U TNIOCKOCTH». 16 Henens

49 KonTpoabHas padora no teme «llepneHanKyjJasipHOCTb NPAMOI M IJIOCKOCTID). 17 nenens

50 OpTOoroHajabHOE MPOSKTUPOBAHUE. 17 nenens

51 Pemenune 3ana4 no teme «OpTOroHaJIbHOE IPOEKTUPOBAHUEY. 17 nepens

57 [Toctpoenue ceuenuii Kyda, MPU3MBbI, TPABUIIBHOMN MUPAMUIbI C IOMOIIBI0 OPTOTOHAIBHOMN 18 Hexens
IIPOEKIINH.

53 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [1mockocTn cummerpuii B 18 Hexens
MHOT'OIPAHHUKAX.

54 IIpu3Hak nepneHauKyJISPHOCTH IPSIMOU U IJIOCKOCTH KaK CIEACTBUE CHMMETPHUU. 18 nepens

55 Crioco0Obl OIyCTUTh NEPIICHANKYISAPBI: CAMMETpPHUS, CIIBUT TOYKHU M0 MapaJlIeIbHON IPSMO. 19 nepens

56 CnBur 1o HenapaJujieabHOU NMPSAMON, U3MEHEHHE PACCTOSHUN. 19 Henens

57 O606mmenue matepuaia no teme: «llapamienbHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX U 19 Henens
IUIOCKOCTEHN B IPOCTPAHCTBEY.

53 KonTtposbHasi padora no teme «IlapanieabHOCTh H NEPIIEHAUKYISAPHOCTD NPAMBIX H 20 Henens
IUIOCKOCTEH B IPOCTPAHCTBE.

59 Pemenne 3a1a4 MOBBIIEHHON CII0KHOCTH IO TeMe «IlapamienbHOCTh ¥ EPIEHAUKYIIAPHOCTD 20 Henens
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBEY.

I'masa 6. Yrubl u paccTosiHus

60 IToBTOpEHME: Yroa MKy NPSIMON U INIOCKOCTBIO, YTOJI MEXAY CKPEINBAIOIUMUCS IPSIMBIMU B 20 Hezens
npocTpaHcTBe. ['eoMeTpryeckrie METO bl BBIYMCIEHUS yTila MEXAY IMPAMBIMU B MHOTOIPAHHHUKAX.

61 JIByrpansbliii yroa. CBOICTBO JIMHEWHBIX YIJI0B JBYTPAHHOIO yrJja. 21 nepens

62 Pemenune 3ana4 no teme «/IByrpanHsiii yron. CBOWCTBO JINHENHBIX YIVIOB ABYTPAHHOTO YIJIay. 21 nepens

63 Penrenne 3amad mo teMe « YIIIBD). 21 menens

64 [IpakTuueckas paboTa Mo TeMe «YTIIbD). 22 Henens
ITepnengukynsipHble maockocTy. CBOMCTBA B3aUMHO NEPIEHIUKYISIPHBIX IuIocKocTel. [Ipu3Hak

65 MEePIEHINKYISIPHOCTH TJIOCKOCTEH; TeEOpemMa 0 MpsIMOM NepeCceUeHMs ABYX MIOCKOCTEN 22 "enens

NEPIEHANKYJISIPHBIX TPEThEU IIJIOCKOCTH.




66 ITouck nepneHMKyIspHBIX OPSIMBIX C IOMOIIBIO IIEPIIEHIUKYJIISIPHBIX ITIOCKOCTEH. 22 Hepnens

67 HpﬂMoyronLHmf{ napamienenumnen. Teopema o IuaroHaliy NpsMOYTOJIbHOTO MapajulesienuIena u 23 Henens
CJIeJICTBUE U3 HEE.

68 Pacuér paccTosiHMIT OT TOUKH 10 TUIOCKOCTH. 23 Henens

69 CrepeoMeTpruecKre U IPUKIAJAHbIE 33/1a4H, CBA3aHHBIE CO B3aMMHBIM PACIIONI0KEHUEM MPSMBIX 23 Henens
U TUIOCKOCTH.

70 [Tapa napaienbHbIX IUIOCKOCTEN Ha CKPEIIUBAIOIINXCS IPSAMBIX, PACCTOSTHUE MEXKIY 24 Hexens
CKPELIMBAIOIMIMMUCS IPSIMBIMHU B IPOCTHIX CUTYalLUsIX.
OnyckaHue NepreHIuKyJspOB, BBIYUCIECHUE PACCTOSHUM OT TOUKH 10 TOUKH; MPSIMON;

71 MJIOCKOCTH. BhIuncieHne pacCTOSHUM MEXKTy CKPEIIMBAIOIIUMUCS MPSIMBIMU C TIOMOIIIBIO 24 nenens
NEePNEHANKYISIPHON MIIOCKOCTH.

72 Penrenue 3anad mo teMe «PaccTosHugy. 24 »enens

73 TpéxrpanHblil yroy, HEpaBEHCTBA ISl TPEXTPAHHBIX YTJIOB. 25 Henens

74 Teopema [Tudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JJIsl TPEXTPAHHOTO YTIIIa. 25 Henens

75 Tpéxrpannsiii yron. Pemenue 3anau 25 "Hexnenst

76 Pemenue 3amad no reme «YTibl U paCCTOSTHUSD. 26 wenens

77 KonTpoJsbHasi pabora nmo reme «Yr/bl 1 pACCTOSTHUSI. 26 Hepens

73 3a/1a4uy MOBBIIEHHOW CJI0KHOCTHU MO TeMe « YTIIbI U PACCTOSHUS). DIIEMEHTHI ChepruecKoi 26 Hexens
FEOMETPHHU: T€0JIe3NYECKUE JINHUU Ha 3eMIIe.

I'maBa 7. MHOrorpaHHuKHU

79 CucremaTtu3zanus 3HaHui: MHOTOrpaHHUK U ero snemeHThl. [lupamuaa. Buael nupamu . 27 Henens
[IpaBunbHas nupamua.

80 ITpusma. [Ipsimast u HaknoHHas npusmsl. [IpaBunbpHas npusma. 277 nepens

81 [Tpsimoii mapasienenune, IpsSMOYTOJIbHBIN Mapaiienenumnes, Kyo. 27 Hepens

82 Brinykibsie MHOTOrpaHHUKU. Teopema Ditepa. 28 "Hepens

83 [IpaBuiibHBIE MHOTOIPaHHUKH 28 nepens

84 [TonynpaBuiibHbIE MHOTOIPAaHHUKHU 28 Henenst

85 Pemenue 3amgad no reme « MHOTOrpaHHUKIY. 29 wenens

86 3a1aun MOBBIIICHHON CJI0KHOCTH IO TeMe « MHOTOTpaHHUKI. 29 nenens




I'nasa 8. BekTopbl B mpocTpancTBe

87 [ToBTOopenue: Bekropa Ha muiockoctu. [IoHsATHE BEKTOpaA B TPOCTPAHCTBE. 29 Henens
88 CymMa 1 pa3HOCTh BEKTOPOB, IPABUJIO NapajuIelIenUIea. 30 vepenst
29 YMH(l)KeHI/IC BEKTOpa Ha 4rcio. PazmoskeHne BekTopa mo 0azucy TpEX BEKTOPOB, HE JICKAIIHUX B 30 Hextens
OJIHOM TIJIOCKOCTH.
90 Pemenue 3anay no teme ((yMH?H(CHHe BEKTOpa Ha yucio. Pa3noxenue Bektopa o 0azucy Tpéx 30 Henens
BEKTOPOB, HE JISKAIIUX B OJTHON TIOCKOCTH.
91 Cucmema koopounam 6 npocmparcmee. IIpocTeiime 3aaauu ¢ BEKTOPaMH. 31 "enens
92 CxalisipHO€ NMPOU3BE/ICHHUE, BEIYUCICHUE YTJIa MEXIY BEKTOPAMH B IIPOCTPAHCTBE. 31 "enens
93 Pemenue 3agad nmo reme «BEKTOpBI 1 KOOPAUHATHI B POCTPAHCTBEY» 31 menens
94 [TpakTryeckas pabora o Teme «BeKTOpbI B IPOCTPAHCTBE» 32 nenens
I'naBa 9. [loBTOpeHue, 00001IeHHE U CHCTEMATU3 AU 3HAHU I
95 OcHoBHBIE TOHATHS Kypca reomeTpun 10 kmacca, 00001IeHrne U cucTeMaTru3aIus 3HaHHH. 32 "enens
96 OcHoBHBIE IOHATHSA Kypca reomeTpun 10 kitacca, 0000IIeHNE U CHCTeMAaTHU3aINs 3HAHUA. 32 unenens
97 OcHoBHbIE TOHATHUA Kypca reomeTpun 10 kiacca, 0000IIeHNe U CHCTeMAaTHU3alus 3HAHUA. 33 Henens
98 Hrorosasi kouTposibHas padora 3a 10 kiaacc. 33 "Henens
99 HOBTOpeHI/‘I’e. B3anmMHoe pacnioniokeHue npsMbIX B IpocTpaHcTBe. [lapamiensHOCTh NPSIMBIX U 33 Henens
IJIOCKOCTEN B MPOCTPaHCTBE
100 [ToBTOpenue. IlepneHaUKYISIPHOCTh TPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE. 34 "enens
101 [ToBTOpEeHME. YTIIBI U PACCTOSTHUS 34 nenens
102 IloBrOpenne. MHOrorpaHHUKH 34 nenens
11 KIIACC
KoaunvecTBo yacos DI1eKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbie
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIEC
padoTsbI padoThI
pecypchbl




[ToBTOpEHME TEMBI
"KoopauHatsl BeKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"BbruncieHue yria Mexzy
BEKTOPAaMH B IIpocTpaHcTBe"

[ToBTOpEHME TEMBI
"VpaBHEHME IPSAMOH,
MPOXOIALLEH uepes ABe
TOYKHU"

YpaBHeHHE MI0CKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHUE IIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeliHbple HEPaBEHCTBA,
JIMHENHOE
IIPOrpaMMUPOBAHUE

JIuHeiitHbIe HEpaBEHCTBA,
JIMHEWHOE
IpOorpaMMHUpPOBaHUE

10

AHamnTHYeCcKHE METOAbI




pacyéra yria Mexmay
IPSIMBIMH B
MHOTOI'PAaHHHKAX

11

AHaIUTHYECKUE METOIBI
pacdéra yria Mexmay
INIOCKOCTSIMH B
MHOTOT'PaHHHKAX

12

®dopMya pacCTOSHUS OT
TOYKH J0 IJIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenue paccrostauii ot
TOYKH JI0 MJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHui OT
TOYKH J0 INIOCKOCTH B
MPaBUJILHOMN TTUPAMUJIC

15

KonTponsnas pabora
" AHaTUTHYECKas
reomerpus”

16

CeueHunst MHOIOIPaHHUKOB:
CTaH/apTHbHIE
MHOTOTPaHHUKHU

17

CeueHus MHOT'OI'PaHHUKOB!
METO CJICO0B

18

CedeHuss MHOTOIPAHHUKOB:
CTaHJIApTHBIE IIOCKOCTH,
MepeceueHus MPSIMbIX U
MIOCKOCTEH

19

[TapamtensHble npsMbIE U




IIJIOCKOCTHU: MapaJljICJIbHBIC
CCUCHUA

20

[TapaienbHble IPSIMBIE U
TJIOCKOCTH: PACUET
OTHOIIEHUI

21

HapaJ'IJ'IeJ'ILHBIe MpsAMbIC U
IJIOCKOCTHU: YTJIbI MCIKIY
CKpCIIMBAOIINUMHUCA
MMPpAMBIMHA

22

[TepnienuKynsipHbIE
IIPSIMBIE U IUIOCKOCTH:
CTaHJapTHbIE NIapbl
HNEPIEHANKYJIIPHBIX
IJIOCKOCTEN U NPSIMBIX,
CUMMETPHUHU
MHOI'OI'paHHUKOB

23

[lepnieniukynsipHbIe
IpsIMBbIE U TJIOCKOCTH:
TEeopeMa O TpPex
HEePIEeHIUKYIIpax

24

[leprienaukynspHble
IPSIMBIE U TNIOCKOCTH:
BBIYUCIICHUS [UTUH B
MHOTOTpaHHHUKaX

25

[ToBTOpCHME: IIOMIAIH
MHOTOYTOJIbHUKOB,
dbopMyIIBI 1 TUIOIIAEH,
COO00paxKeHusI MOA00uS

26

HOBTOpeHI/IeZ riomaaun




MHOTOYTOJIbHUKOB,
bopMyIIBI 1S TUTOTTA/ICH,
COOOpakeHUS TI0I00MS

27

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB,
(bopMyIIBI 715 TUTOIIIA/ICH,
COOOpakeHUS TI0I00MS

28

[Inomanu ceuennit
MHOTOTPaHHHUKOB: IIOIAIN
IIOBEPXHOCTEH, Pa3pe3aHus
Ha YacTH, COOOpakeHus
moao0us

29

[Lnomanu ceuenunit
MHOTOTPaHHHUKOB: IIOIAI!
IIOBEPXHOCTEH, Pa3pe3aHus
Ha YacTH, COOOpaskeHus
mogo0ous

30

KonTtponsHas padora
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOI'PAaHHHUKOB"

31

00béM Tena. O0beM
PSAMOYTOJIBHOTO
napaJiesienumne/a

32

3agaun 00 yABOEHHH Ky0a, O
KBaJpaType Ky0a; o
TPUCEKIINH yTJIa

33

CrepeomeTpuieCcKHe 3a1auu,
CBSI3aHHBIE C 00BEMOM




IPSIMOYTOJIBHOTO
napajuiejaenunena

34

[Ipuxnagueie 3amauu,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMA NMPSIMOYTOJIBHOTO
napa’suiesienurena

35

O06BEM npsMOit TIPU3MBI

36

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[Ipuxnagueie 3a1auu,
CBSI3aHHBIE C 00BEMOM
MNPSAMON MPU3MBbI

38

Brruncnenue o06EMOB Ten ¢
MTOMOUIBIO ONPEIECTIEHHOTO
uaTerpasia. OobéM
HAKJIOHHOW MPU3MBI

39

Brruncnenue 006EMOB Te ¢
ITOMOUIBIO ONPEIEITIEHHOTO
uaTerpasia. OobEM
IMUupaMuibl

40

®opmyna o0bEMa
nupamubl. OTHOILICHHE
00BEMOB MUPAMUJI C OOIITHM
yIIJIOM

41

dopmyna o0bEMa
nupaMuel. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIIM




yIJioM

42

CrepeoMeTpruecKue 3aaauu,
CBA3aHHBIE ¢ 00BEMaMU
HAKJIOHHOU NPU3MBI

43

CTepCOMCTpI/I‘leCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU
IMUpaMUuJibl

44

[IpuknagHele 3aaa4u 110
teme "OOBEMEBI TENT",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI

45

[IpuknagHele 3a1a44 110
TeMe "OO0bEMBI TET",
CBSI3aHHBIC C 00BEMOM
MAPaMUJIbI

46

[Ipumenenne 00bEMOB.
Brranciienne paccTosHuS 10
IUIOCKOCTH

47

KonTtponsHas padora
"O6BEM MHOTOTpaHHUKA"

48

[Humuaapuaeckas
MOBEPXHOCTh, 00pa3yroIIne
LUAJIMHIPUYECKON
MOBEPXHOCTHU

49

Humunaap. [psamoit
KPYTOBOM LIMUIHHIIP.
[1nomaas moOBEpXHOCTH
UWIHH]pA




50

KoHnueckast HOBEpXHOCTB,
00pa3yroIme KOHHIEeCKOM
nosepxHoctu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBI0, NapAJIJIEIbHOU
IJIOCKOCTH OCHOBAHMUS

52

Y ceu€HHBIN KOHYC.
N3o6pakenne KOHYCOB U
YCE4EHHBIX KOHYCOB

53

[Tnomane OOKOBOM
MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

54

[Tnomans OOKOBOK
MOBEPXHOCTH M ITOJTHON
MOBEPXHOCTH KOHYyCa

55

CrepeomeTrpuueckue 3a1auu
Ha JT0Ka3aTeIbCTBO U
BBIYUCIICHHE, TOCTPOCHHEM
CCUCHUI IWINHAPA, KOHyCa

56

CrepeomeTrpuueckue 3a1aun
Ha JI0Ka3aTeabCTBO U
BBIYUCJICHUEC, TIOCTPOCHUEM
CEUCHHI [UIMHIpA, KOHyCa

57

[Ipuxnagueie 3amauu,
CBSI3aHHBIE C HUIUHIPOM

58

[Tpuknagabie 3a0a9H,
CBSI3aHHBIE C IIUITUHAPOM

59

Cdepa u map




60

[Tepecedyenue cdepsl u mapa
¢ mIockocThi0. Kacanune
mapa u cepbl TNIOCKOCTHIO.
Buna u u3obpaxkenue mapa

61

[Tepeceuenue cdeprl u mapa
¢ mockocThio. Kacanue
mapa u cepbl TNIOCKOCTHIO.
Bun u nzo0paxenue mapa

62

YpaBHeHwue chepsl.
[Tnomane chepwr u e€
yacteu

63

Cummerpus chepsl 1 mapa

64

CrepeomMeTpruyeCKHe 3a/1a4u
Ha JI0Ka3aTeIbCTBO U
BBIUHCJICHHE, CBA3aHHBIE CO
cdepoii u mapom,
IIOCTPOECHUEM UX CEUEHUM
IJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYMCIICHUE, CBSI3aHHBIE CO
cdepoii u mapom,
MIOCTPOEHUEM HX CEUCHUI
IJIOCKOCTBIO

66

[NpuknagHbie 33124y,
CBSI3aHHBIE CO cepoil u
IapoM

67

[ToBTOpEHME: OKPYKHOCTH
HAa TIOCKOCTHU, BBIYUCIICHUS




B Opr}KHOCTI/I, CTaHI[apTHBIG
moa00us

68

Pasznnunbie KOMOMHAIIMHT TEN
BpAILCHHS U
MHOTOTPaHHUKOB

69

3amauu o TeMe "Tena u
MOBEPXHOCTHU BpauieHus"

70

3amaun o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

71

Kontponsnas padora "Temna
Y TIOBEPXHOCTH BpalleHUs"

72

O6béMm nmnunaapa. Teopema
00 00bEMe mpsMOro
HWIMHAPA

73

Brraucienne 006EMOB TEI C
MIOMOIIIBIO ONPEICAEHHOTO
uHTerpana. O6bEM KoHyca

74

[Inomaau 60okoBoM U
MTOJIHOM ITOBEPXHOCTHU
KOHYycCa

75

CrepeomMeTpuiecKue 3a/1auu,
CBA3aHHBIC C BBIYHUCIICHUEM
00BEMOB LIMITMH/IpA, KOHYCa

76

[IpuknanHeie 3a1a4u MO
teMe "OO0BEMBI U ILIOMIAIN
nosepxHocrel Ten"

77

O06bEM 11apa u mapoBoOro
cekropa. Teopema 00




00béme mapa. [Lmomanp
cheprl. CTepeoMeTpuiecKre
3aJ1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BhEMOB
nrapa, mapoBOTro CeTMEHTa U
[IAPOBOTO CEKTOPA

78

[IpuknaaHbie 3a1a4u 110
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM II1apa
U IJIOUIAIBIO CEPBI.
COOTHOILIEHUS MEKTY
IUIOLIASIMU ITIOBEPXHOCTEN U
00BEMaMH TOAOOHBIX TEII

79

[ToxoOuEble Tena B
npocTtpaHcTBe. M3MeHnenue
00BbEMa Ipu MOJ00HH.
CrepeomeTpuyiecKue 3a/1auu,
CBSI3aHHBIC C BBIYHCICHUEM
00BEMOB TEJ M TUIOIIAICH
MMOBEPXHOCTEN

80

KonTtponsHas padora
"Ilnomanu moBEepXHOCTU U
00BEMBI KpYyTIbIX TEN"

81

JIBHKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBKEeHUS U
paBeHcTBO puryp. O6mue
CBOMCTBA IBUKCHUU

82

Bune! nBuxeHwmit:
napajuieIbHBbIN epeHoc,




[EHTpaJIbHAsI CAMMETPHS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT MPSAMOit

&3

[IpeoOpazoBanus mog00wMs.
[psimas u chepa Diinepa

84

reOMeTpI/ILIeCKI/Ie 3aJa4M Ha
MMPUMCHCHUC NBUKCHUA

85

KonTponbhas pabota

n

"BekTophl B IpOCTpaHCTBE

86

Ob6o0maromee MOBTOpeHNE
11 moHsATHI U METO/IOB
Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3aLUs
3HaHui: "[lapanneasHoCTh
HPSAMBIX M IJIOCKOCTEN B
npocTpaHcTse”

87

O6o061aro1iee NTOBTOPEHNE
11 moHATUNA 1 METOZOB
Kypca reometrpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs
3HaHUU: "BekTopsl B
npocTpaHcTse”

88

O06o0matoiiee MOBTOPEHHE
11 DOHATUNA U METOIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUM: "BekTopsl B
npocTpaHcTae"

89

O6o0matoiee MOBTOPEHHE




11 moHsITUI 1 METOZIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOTOTrpaHHHKa"

90

O6o061aro1iee NTOBTOPEHNE
11 moOHATUN U METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
3HaHuii: "OobeM
MHOTOrpaHHHKaA"

91

O6o0matoiiee MOBTOPEHHE
11 mOHATUNA 1 METOIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3alUs
sganui: "[lmomanu
MOBEPXHOCTH M 0OBEMBI
KpYyIibIX Ten"

92

O6o061aroniee TOBTOPEHHE
11 TOHATHI ¥ METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIUS
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

Hrorosast KOHTpOJIbHAS
paborta

94

HTtoroBas KOHTpOJIbHAS
pabota




95

[ToBTOpenue, 0600IIEHUE U
cUCTeMaTu3alus 3HaHuH

96

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJib B pa3BUTUH
COBPEMEHHBIX UH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUM

97

Hcropus pazsurus
CTEPEOMETPUHN KAK HAYKU U
€€ poJib B pa3BUTHUH
COBPEMEHHBIX HH)KCHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Ucrtopus pa3sutus
CTEpEOMETPUH KaK HAyKu U
e€ poJib B pa3BUTUU




COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pazsurus
CTEPEOMETPUN KAK HAYKU U
€€ poJIb B pa3BUTHUH
COBPEMEHHBIX HH)KCHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kox
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi

7

I'eomerpus

7.1

OHepI/IpOBaTb IOHATHAMMU: TOUYKA, IIpAMaA, IMJIIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUSA W3 HUX NPU PELICHHUH
F€OMETPUUYECKUX 3a/1a4

7.3

OnepupoBaTb MNOHATUAMHU: NAPAJUIEIBHOCTh M MEPIEHAUKYISAPHOCTh
IPSIMBIX U IJIOCKOCTEH

7.4

KnaccuduimpoBaTh B3aMMHOE pacCMOJIOXKEHHE MPSAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: JBYTPaHHBIA yroJl, FpaHd JBYTPaHHOIO YIJa,
pedpo BYrpaHHOrO yIJa, JIMHEWHBIM Yroj JABYIPaHHOTO YIJa, TpagycHas
Mepa JABYTPaHHOTO yria

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOI'OI'PAaHHUK, BBIHyKHLIﬁ u HGBLIHyKHLIfI
MHOI'OI'paHHUK, 3JICMCHTBI MHOI'OI'PaHHUKA, HpaBHHBHBIﬁ MHOTI'OI'paHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHJIa, TMPU3MA,
NPSIMOYTOJIBHBIN Mapaienenumnes, Ky0)

7.8

KnaccuduimpoBath ~ MHOTOTpaHHHWKHM,  BbIOMpas  OCHOBAaHHS IS
KJIacCU(UKaUU (BBIIYKJIbIE U HEBBIMYKJIBIE MHOTOI'PAaHHUKH, MPaBUJIbHbBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, apaJljiesIenue/abl)

7.9

OHepI/IpOBaTL MOHATUAMU: CCKYIIAA MIOCKOCTh, CCUCHUC MHOTI'OIPAHHUKOB

7.10

OOBACHATHh MPHUHITUIIBI TOCTPOCHUS CEYECHUH MHOTOTPAHHUKOB, HUCIIONB3YS
METO/I CIIEIOB

7.11

Crpoutpb ceueHuss MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBIIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HAXOXACHHUC TCOMCTPHUYCCKUX BCJIIMYUH I10 o6pa3uaM
WK aJIroputMaM, MNPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOABI IIPpH
PCIICHNUH CTAHAAPTHLIX MATCMATHYCCKUX 3aaa4 Ha BBIYUCIICHUC paCCTOﬂHI/Iﬁ
MCXKOAY ABYMs TOYKaMH, OT TOYKH 1d0 HpﬂMOI‘/’I, OT TOYKHAO IIIIOCKOCTH,
MEXKAY CKPCIIMBAOIIMUMHCA IMTPAMBIMHA

7.13

Pemate 3amauM Ha HaXOXKACHHWE T€OMETPUYECKHUX BEIMYMH MO 0Opasuam
WIM aJIroOpuTMaM, IPUMEHsSI H3BECTHBIC AHAIUTUYECKHE METOHABI IIpU
pELIEHUN CTAHAAPTHBIX MAaTEMaTUYECKMX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXIY CKPEHIMBAIOIIUMHUCS MPSAMBIMH, MEXKIY HIPSIMOM M IUIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

7.14

Borancnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma,
nupamMmuia) ¢ NpUMEHEHHEM (OpPMYyJ, BBIUUCIATH COOTHOLICHHS MEXKITY
IUTOIIAASIMUA TIOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHUKOB

7.15

OHepI/IpOBaTB MNOHATHAMUA: CHUMMCETPUA B IMPOCTPAHCTBEC, LCHTP, OCb H
IJIOCKOCTb CUMMETPUH, HEHTP, OCh U IIIOCKOCTh CUMMCTPUU q)HprLI

7.16

W3Bnekarp, mnpeoOpa3oBeIBaTh M HHTEPIPETHPOBATH HHGOPMALUMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (uUrypax, NpeICTaBICHHYI0 Ha
YepTelKax U pUCYHKax

7.17

[IpumensT Teomerpuueckue (akThl JUIS PEHICHUS CTEPEOMETPUUYECKHX
3a/1a4, IPEANOIaraloliMX HECKOJBKO IIAaroB pELICHUs, €CIU YCIIOBHUS
IPUMEHEHUS 33JIaHbl B IBHOU opMme

7.18

HpI/IMeHHTB HpOCTCfIIJ.IPIC nporpaMmHbIC  Cp€ACTBA U BJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTCMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1avd

7.19

[TpuBOIUTH NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpoae U
YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpumeHATh TONY4YECHHBIE 3HAHUS HA MPAKTUKE: AHAIM3UPOBATH PEaJbHbIC
CUTyallM! ¥ MPUMEHATHh U3YUYEHHbIE MOHITHUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4eCKu CPOPMYITHPOBAHHON TPOOIEMBI, MOACIUPOBATh PEATbHBIC
CUTyallUM Ha $A3bIKE TE€OMETPHUM, HCCIEN0BATH IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHATHI M TeopeM, ammapara ainreopsl,
pelaTh NPaKTUYECKUE 3a1a4M, CBA3AHHbBIEC C HAXO0XKIECHUEM I'€OMETPUUECKUX
BEJINYHH

11 KIIACC

Kox
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero 001ero o0pa3oBanusi

6 I'eometpus
OmnepupoBaTh MOHATUSAMH: IMIMHIPUYECKAs MOBEPXHOCTb, OOpasyrolue

6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHADP, KOHMYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW TOBEPXHOCTH, KOHYC, Chepruueckasi IOBEPXHOCTh

6.2 Pacno3naBate Tena BpaieHus (LWIMHAP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CIIOCOOBI MTOTyYEHHSI TEJ BPALLICHHS

6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh NOHATUSAMU: 1IAPOBOI CETMEHT, OCHOBAaHUE CEIMEHTA, BbICOTA

6.5 CErMEHTa, IapOBOM CJIOM, OCHOBAHHME IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP

6.6 Bbruncnare  00bEMBI WM IUIOHIANM  TOBEPXHOCTEH Ten  BpalleHus,




TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (OPMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAHHHUK, BIHMCAaHHBIH B chepy H
OTIMCaHHBIN OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEIO
BpallleHus

6.8

BBIYHCIIATE COOTHOIICHUS MEXIY IUIOMIAASIMHU MOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEN

6.9

N300paxaTh uzyyaemble QUIypbl OT PYKHM U C TIPUMEHEHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbInONHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTYp: BHI CBEepXy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS Tel
BpalIeHUs

6.11

W3Bnekatb, HWHTEPOPETUPOBATH M NPeoOpazoBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, NPEACTABICHHYIO Ha
yeprexax U pUCyHKax

6.12

[TpumensaTy TeomeTpuyeckue (aKTbl ISl PEIIEHUS CTEPEeOMETPHUUYECKUX
3a/a4, MPEANoyaralouX HECKOJIbKO IIaroB peUIeHHs, €CIH YCIOBHUS
PUMEHEHUs 33aJ]aHbl B IBHOUN opMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE IEHCTBHS  CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/IH BeKTOpa Ha 4YHCIIO, O6’b$1CH$ITB, KaKHUMH CBOfICTBaMPI OHHA
00J1a1a10T

6.15

HpI/IMeHHTB IMpaBUJIO MapaJuICJICIIUIICaAa IIpU CII0OKCHUHU BCKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JE€KapTOBbl KOOpPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOl
MEXIY BEKTOPAaMH, CKAIIPHOE MPOU3BEIACHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomute CyMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpa Ha YHUCIO, YIOJ
MEXYy BEKTOpPaMH, CKAILIPHOE IIPOMU3BEICHUE, PACKIAIbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

38.]_'[3B8.TI> IJIOCKOCTh YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTCﬁIHHG rCOMCTPHUYCCKUC 3ada4u Ha IMMPHUMCHCHUC BCKTOPHO-
KOOpJAWHATHOI'O METOJa

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUU U
HaxXOKACHUC T'COMCTPUYCCKUX BCIIWYUH 110 06pa3uaM WX aJIropurmam,
IMPUMCHSA HU3BCCTHBLIC METOAbI npu pPCICHUH CTaHAAPTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

HpI/IMCHﬂTB HpOCTCﬁH.IPIC nporpaMmHbIC  Cp€ACTBA U 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22

[TpuBOIUTH TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpHponae U
YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMCHHTI) IMOJIYYCHHBIC 3HAHUA HA IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHLBIC




CUTYyallMy ¥ MPUMEHSATh U3yUYCHHBIC TTOHATHUS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTH4ecku c(HOpMYJIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pEabHbBIE
CUTyalldd Ha $3bIKE T€OMETPUH, HCCIEIOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHATHI M TEopeM, ammapara anreopsl,
penaTh NPakTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XK/IEHUEM I€OMETPUUECKUX
BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Ko

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

I'eomerpus

7.1

OcHoBHblE TOHATUA cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTHe 06 akcHOMATHYECKOM MOCTPOCHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue NMpsIMBIX B MIPOCTPAHCTBE: MEPECEKAIOIINEC, TapaJlICIbHbIE
u CKpCIIUMBAIOIIHUECAH MpsIMbIC. HapaJ'IJ'IeJ'IBHOCTL NpsAMbIX H IIOCKOCTEHN B
IPOCTPAHCTBE: MapajliejbHbIE MpsSMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
OpSMBIX, NApPAUICIbHOCTh MNPAMOW W  IUIOCKOCTH. YTIJIBIC COHAIpPaBICHHBIMU
CTOPOHAMH, YroJ MEXAYy INpsAMBIMU B IIpoCcTpaHCTBE. [lapaiienbHOCTH IUIOCKOCTEM:
MapajyieiabHble IUIOCKOCTH, CBOMCTBAa TNapajuleNIbHBIX IUIOcKocTer. IIpocreimmue
MIPOCTPAHCTBEHHbIE (UIYpHl Ha TIJIOCKOCTH: TETpadAp, KyO, mapajuieienunesn,
MOCTPOEHUE CEUYCHUI

7.3

[lepneHIUKYISIPHOCTh NPAMOM U IJIOCKOCTU: HEPHEHIUKYJSIDHBIE TIPSMBIE B
IIPOCTPAHCTBE, IPSMBIC IApaJUICIIbHBIE U NEPIEHIUKYISAPHBIE K ILNIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTUA IIPSIMOM U IIJIOCKOCTH, T€OpEMa O IPSIMON IEepPIEHIUKYIIAPHOU
IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMON U IUIOCKOCTBIO, IBYTPaHHBIN
yroJj, JIMHEWHBIN YroJl ABYTPAaHHOTO yria. [IeprneHIuKyisp U HaKIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUs GUrypsl Ha
IJIOCKOCTh. 1lepneHauKyIsIpHOCTE MIIOCKOCTEN: MPU3HAK NEPHEHAMKYIISIPHOCTH IBYX
miockocteil. Teopema o TpEX nmeprneHaNKyIsIpax

7.4

IloHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKIbIE H
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrosbHas
MpU3Ma, TpaHU U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAas MpHU3MBbL, OOKOBas U
MIOJTHAsI IOBEPXHOCTh Npu3Mbl. [lapamnenenumnen, npsMOyroJbHBIN NapaJlielenunes u
ero ceoiictBa. [Iupammpa: n-yrospHas NmupaMua, TPaHU M OCHOBAaHUE IHPAMHUIBI,
OOKOBast M TOJIHAS TOBEPXHOCTh IHpPaMHJIbl, NIPAaBUIbHAS U yCEUEHHAs NMUpPaMUA.
OnemeHTsl TNpuU3MBl W nupaMuiel. [IpaBuibHBIE MHOTOIPDAaHHUKH:  IIOHSTHE
MIPAaBUJIBHOIO MHOTOTpaHHUKA, IIpaBWibHAs IpU3Ma U [pPaBWIbHAs IUpaMuUia,
MpaBUJIbHAS TPEYToJibHAs MUpaMUa U MPaBUWIBHBIA TeTpa’p, KyO. Ilpeacrasienue o
IPAaBWJIBHBIX MHOTOTPaHHHUKAX: OKTA3p, AOJAEKa’Ap U ukoca’ipyrue CedeHus npu3Mbl
Y IAPaMUJBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAaHCTBC: CUMMCECTPHUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEMEHTHI CUMMCTPUU B nupaMmujaax, napajjiejacnuiic1ax, MMPpaBUJIbHBIX
MHOTr'OrpaHHUKax

7.6

Bbruncnenue 3J€eMEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yrubl. [lmomans




OOKOBOI TOBEPXHOCTHU U MOJHOM MOBEPXHOCTH MPSMOI MPU3MBI, IUIOIIA/Ib OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOH Mpu3Mbl. [Imomrans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU NPABWIIBHOM MHUpaMUJbI, TEOPEMA O IUIOMIAJAN YCEYEHHOW MUPaMUIBbL.
[TonsTre 06 06béMe. OOBEM HpPaMUIBI, TPU3MBI

7.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IJIOLIAASIMU ITOBEPXHOCTEH,
0o0BbEMamMu MOJOOHBIX TeJ

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

[unuHapuyeckas MOBEPXHOCTb, 00pa3yrolue MWIMHIPUUYECKON MOBEPXHOCTH, OCh
HHHHHHPHHGCKOﬁ MMOBCPXHOCTH. ]_[I/IJH/IHIIpI OCHOBAaHUsA U 6OKOBa$I MMOBCPXHOCTD,
oOpasytomas 1 0Ch, TUIOIaAh OOKOBOW U TTOJIHOW TOBEPXHOCTH

6.2

Konunueckast moBepXHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW TOBEepXHOCTH. KOHyc: OCHOBaHWE W BeplIMHA, OOpa3yrolnas H OCh,
Iomaab OOKOBOW M TOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyromue u
BBICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: neHtp, paguyc, IuameTp, MJIOM@Aab MOBEpXHOCTH cdepbl. BanmHoe
pacnonoxkeHue cdepbl M IIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IMIomaib

cepsl

6.4

N3006paxenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka nummHApa U KOHyca

6.5

KomOuHammu ten BpaiieHus 1 MHOTOIpaHHUKOB. MHOTOrpaHHMK, OMMCAHHBIA OKOJIO
cdepsl, cdepa, BMcaHHAs B MHOTOTPAaHHHK, WIH TEJIO BpAIIEHUs

6.6

[Tonsstue 06 o0wvéMe. OcHOBHBIC cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJBHOTO MapajuieNnenunesna u caeactsus u3 He€. OOBEM UIMHAPA, KOHYCA.
O06BEM mapa u miomaas cheps

6.7

[TogoOubIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXTY TUIOIIAASIMH TOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEN

6.8

CeueHuss uunuHApa (mapaieIbHO W TEPHEHAMKYJSIPHO OCH), CEUCHHs] KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE Yepe3 BEPILNHY ), CEUEHUS LIapa

6.9

Bektop Ha miockocth M B mpocTpaHCTBE. CJIOKEHME M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4uCio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno napamnenenunena. Pemenue 3angad, CBA3aHHBIX C IPUMEHEHUEM
IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

IIpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BeKTOpa.
IIpocreiimme 3amaud B KOOpAMHATAaX. Yroidl MexAy Bekropamu. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB. BBIYUCIICHHE YITIOB MEXKIY IPSAMBIMU MU IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIposepsiemble TPpeOOBaHUS K NIPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHuUs o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
PaBHOCWIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPH U
KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKILUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS ITPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHH; yMEHHE OIepHpOBATH
MOHSATHAMHU: MHOXKECTBO, TTOJAMHOXXECTBO, OIEPAIlMd HAaJ MHOXXECTBAMH;
YMEHHE UCMOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIECCOB M SBJICHUH M MPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C MENbIM MOKa3aTeeM, KOPeHb HATYpallbHOW CTENEHH, CTETICHD C
palMoHAIBHBIM TTOKA3aTeJIeM, CTETNICHb C JCUCTBUTEIBHBIM IOKA3aTelIeM,
ngorapuM YuCIa, CHHYC, KOCHMHYC M TAaHTE€HC IPOU3BOJBHOIO YHUCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MIPU3HAKH JEITMMOCTH, HAMMEHBITHI OOTIIHiA
JeNuTeNh W HauMeHblee oOlmee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuu 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMUA TO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpQXCHUI CO CTENEHSMU W Jorapudmamu, MnpeoOpa3oBaHus APOOHO-
palMoOHAJbHBIX  BBIPAKEHUW; yMEHHE  ONEpPUPOBATH  MOHATHUIMH:

IOCIC10BATCIIbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusda, TreoMETpUICCKasi




nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHHUE 3a/aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIBIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apu(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJbHbIE, CTENEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPABHEHUHN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHHS,
HEPABCHCTBA M CHCTEMBl C IOMOLIBIO PAa3IMYHBIX NPUEMOB; pEIIATh
YPABHEHUs, HEPABEHCTBA M CHUCTEMBl C IApaMeTpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh THOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3UYEeCKUd CMBICI TPOW3BOJHOM, TEPBOOOpa3Has, OINPeACIEHHBIN
WHTETpAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (QYHKIHH, YMEHUE
BBIUUCIIATH  MPOW3BOAHBIC CYMMBI, TPOWU3BEICHHS, YacTHOTO U
KOMITO3UIIMU (DyHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINNE 3HA4YCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHHEM armapaTa MaTeMaTH4ecKoro
aHalM3a; NPUMEHSTh TPOU3BOAHYIO JUIA HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaXxOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, MNpUuBOAWTL HNPUMEPbBI MATEMATUUYCCKOrO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHast GyHKIHUSA,
KOMMO3UIUsST (PyHKIUH, NuHEHHAas (GYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHast (QYHKLUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIHH, TOKa3aTeNbHas M
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKd H3YUYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKIHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMUY;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBbIE 3aJa4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HMCCJIENIOBATh MOJYyYEHHOE pelIeHUuEe |
OLICHHMBATh TMPaBIONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENIM C  HUCIOJIb30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBINH pe3yIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIKIo, MPEJCTaBICHHYI0 B TabJHIax, HAa AUarpammax, rpagukax,
OTPaKaIOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHbOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TIpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku UccieoBaTh COBMECTHBIE

HaOJIIOJICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUyecKuX METOJIOB; NPHUMEHSThH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOSATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opMyny bepHynnu, koMOuHatopHble GakThl U (HOpMYIIbL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHasi BEJIWYMHA, paCIpelle]ieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
CllydailHOM  BeNIMYUHBL, (YHKUMU paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBIIMX 4YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUpPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWE  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYUYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBINA
yToJ, TpEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePIEHAUKYISIPHOCTh MPSAMBIX U IIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
Yroia MEXAy TMpsSMONM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BAaTh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIM C IOMOIIBKD TE€OMETPUYECKHUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMHU: IUIOIAAbL (GUIyphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPAaBWIBHBI MHOTOTPAaHHHMK, CEYCHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MNHUPAMUbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HNHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapaiji€JbHbICE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh ONpEENICHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh FUIIOTE3bI O
CBOWCTBaX M IpH3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJUTH KJIacCUPUKauuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe  onepupoBaTh HMOHATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuiebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIC B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[ad; HaXOJWUTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) TIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 PeaNTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYHMHBI
(mHa, yroiy, mIOMmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, PU3MBI, KOHYyCa, MWIMHIPA, IUIOMAab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapajuie/ienuiea, MUPaMHIbl, TPU3MbI, HIHHIPA,

KOHYCa, I1apa; yMEHHE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX puUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMa KOOpAMHAT,
BEKTOpP, KOOpPAMHATBI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIO, pa3joKEeHHEe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NPOU3BEIAECHHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHus] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMAIIANA METOJT IJIsl PEIIeHUs 3a]]a49H; TOHUMaHNe
3HAYUMOCTH MATEMATHKU B M3yYEHHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITUHA POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOH, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JelcTBUS ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENIEHU
1.4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM NoKa3aTesieM. CBOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC 4MCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm umcna. JlecsTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTtenpHble  uyucia. ApudpMeTHdyecKHe onepauud C  JIeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOarkéHHble BEIYUCIIECHNS, IPaBUIa OKPYIJICHHS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliMOHAIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuia cuctembl JIMHEHHBIX ypaBHEeHUH. OnpeaennTesnb MaTpUILIbl
3 QOyHKIUHN U TpapUKU




OyHKIMs, cnocoObl 3ananus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHble

> ¢ynkuuu. YétHsie n Heu€THbIe QyHKIMU. [leproanueckue GyHKIIHI
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHUHUMYMBI QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (QyHKUHH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33aHUSI TOCJIEIOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTtuieckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTAPHBIX (YHKIMNA
[IpumeHeHnne mnpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIHMU Ha
OTpe3Ke
43 [TepBoobpaznas. UuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoOXecTBO, orepaiuu HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

OtkpeiThiid 6ank 3a1au ['MA: http://mathgia.ru

O6pa3zoBartenbHbIN optan https://sdamgia.ru/

OtkpeiThiii 0ank 3ananuii EI'D mo marematuke — http://mathege.ru
®denepanbHBIA EHTP UHHOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB —
http://fcior.edu.ru

®denepanbHBIN HHCTUTYT NEJarornyeckux u3Mepenuii — http://www.fipi.ru/
Cankr-IletepOyprckas akagemMus MOCTAUITIOMHOTO TI€IarOTHIECKOTO

obpazoBanus —http://spbappo.com/
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