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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHErO
o0miero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3YUYEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonpKky ~ JIOTMYECKOE  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00yYaIOIUMUCS TMOHSTUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUM LIETIOYKH JIOTMYECKUX YTBEPKICHHUU IIPU PEIIEHUH I'€OMETPUYECKUX
3aa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
busznyeckux 3aaay.

[lens ocBoeHUs1 mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE MHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YEHUU T€OMETPHUHU, KaK COCTAaBJISIONIEH MpeaMeTHON obsactn «MaTtemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
crnequ(pUYHBIX TEOMETPUH, U HEOOXOAMMBIX JIJISl YCIEIHOT0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacmMpeHne MPEICTaBICHUSI 0 TEOMETPUU KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHbIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U H3y4aTb
pa3HbIE SBJICHUS OKPYIKAKOLIEr0 MUpPa, 3HAHUE MMOHATHUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpoOBaHHE  yYMEHUS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMysl U yMEHUE UX MPUMEHSTb, YMEHUs JOKa3blBaTh TEOPEMbI M HAXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEaIbHOM
MHUpPE MHOIOTPAaHHUKM M Te€la BpallCHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

(¢opMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TeOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C MTPAKTUUYECKUM COJIEPKAHUEM,



dbopMupOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrocoOHOCTEeW 00yYaronuxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3yUYCHUIO T€OMETPUH;

dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHUSI pPaclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAlMid, HCCJIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALUY MOYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMH y4eOHOTro Kypca «['eomeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Mmuororpannukn», «Tema BpameHus», «BeKTOppl M  KOOPAWMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
(dopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJbKO IO
coJlep>KaTeNIbHBIM JIMHUSIM, HO M 10 rogam o0ydeHus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3yiibTaTaM ocBoeHusi denepanbHoi padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IMPUHIIMITHAIIBHBIM BOPOCAM O0yUYaroIIrecs
oOpamiajiucb  HEOJHOKpPATHO. JTO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIECIOBATENIBHO U MOCTYIATENbHO, C
COOJTIO/ICHUEM MPUHIIUIIA TTIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycinoBus i auddepeHuHanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro nmpeameTa «MaremMaTukay;

MOATOTOBUTH OOYYaIOIUXCS K MPOAODKEHUIO H3YUYCHHS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 ipoeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Heznenmo), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNOHATHS ~ cTepeoMeTpuu. Touka, npsaMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuleNIbHble W CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [TapamiebHOCT IPSAMBIX U IIOCKOCTEW B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajuleienuIe,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  NpoeKuus  QUrypbl  Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHMHYCOB M CHUHYCOB JJIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajuleenune]] ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPpaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, NPaBWIbHAS TPEyrojbHAas NUpamMuAa M IMPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’Jp,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W MOJHOM IMOBEPXHOCTU NPSIMOW MPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOLAAN YCEUYEHHON MMPaMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B MPABWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajuielenunea1a, CUMMETPHUS NPABWIBHBIX MNPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPAaBJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamulenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsmMoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3anmHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapajijienenuneaa M ciueactsus u3 He€. OO0béM mnpsaMoll u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM I1apa U 1mapoBOro
CerMEHTa.

KomOunanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, OMHCaHHAas OKojJo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockoctbio. [loHsATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, roMmoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YepPe3 BEPIIHUHY), CEYCHUS 11apa, METObl OCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NIEPEHOCA
CEKYIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKEHUs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OTtoOpakenus. JIBWKeHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWKEHUN. Buabl JBMXKEHUN: TapauielbHBIA TEpPEHOC,
LCHTpaJIbHAsl CUMMETpPHS, 3€pKaAJIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJOTrHUsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYas 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKI€HU, BOCPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

C()OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTJIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
pasnmuyHbiM  cpepaM  NPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan3oBbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpelbl, OCO3HaHUE rI00ABHOTO XapaKTepa IKOJIOTUUECKUX MPpoOIieM, OpUCHTAIUS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYILIECCTBCHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISBJIATH Je(UUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KACHHSI B COOTBETCTBUHU C YCIOBUSMU U
HeNsiMU - OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTarT;

B XOJI¢ OOCYXKJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOICTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIUpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOMPATh CIIOCOO pELIeHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUN 3a/auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEJOCTUKEHUS pPe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OIINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
JEeSTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacnpeneisaTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHCTBHA C JPYTMMH YICHAMH KOMaH]bI, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
TEOMETPUYECKHX 3a]1ay;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacmo3HaBaThb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMNOJIHSITH napajuiebHOE, LEHTPATIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAaHKUE (DUTYpP HA IJIOCKOCTh, BBITIOJHATH W300pakeHus: puryp
HAa IJIOCKOCTH;

e CTPOWUTH CEUYEHHUS MHOTOIPAHHUKOB PA3JIUYHBIMHU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH MMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATE ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIINE TMPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPEOOPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexKax U pUCYHKaxX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBaTh peajbHbIE CUTYyalluU, MPUMEHSTh U3yYCHHBIC MOHSATUS B
mpoliecce  IMOMCKA  pelieHUsT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
poOJIeMbl, MOJEIUPOBATh peajbHbIC CHUTyallMd Ha SI3bIKE TEOMETPHUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb NpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYMNH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TENl BpPAILICHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cepshl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOT00OHBIX TEN;

n300pakaTh u3y4yaemble (UTYpBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXY IMPSIMBIMU
U TUIOCKOCTSIMU, BBIUHMCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo100us;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAIlCHUS: CEUCHUS IMIMHJIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiiebHbIe
OCHOBAHUIO Y TIPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJO0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarps 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh N3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHM, HCCIIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUUYECKUX IOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIiyJUIpHOCTI) HPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
7 Bekropsl B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmieckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 AHanuTnyeckasi FeOMETpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JBro>xkeHus 5 1
7 [ToBTOpEHuUeE, 06o6meHIfe u 14 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa U300paKEeHUs! Ha PUCYHKE
TJIOCKOCTH, TMapaNIIENbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi 1 miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHS: nepecekaronmecs MIOCKOCTH,
nepecekarommecs npsimMasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O003Ha4eHUS IPSMBIX U TUIOCKOCTEH

10

N3o00paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MMOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

11

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpalmBanre
MMOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanme
MMOCTPOEHHBIX CEYEHU Pa3HBIMU I[BETAMHU

13

N306paxenue ceyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanre
MMOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUI




15

16

17

Merton cnenoB 1uisl HOCTPOCHUS CEUCHHUIA.
CaoiicTBa niepece4eHni PsIMBbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MpsSIMbIX U
IIOCKOCTEN

[TocTpoenue ceueHwmii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPCYTOJIbHUKOB

IToBropenue mianumeTpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pa3Burus
IUTAHUMETPUH U CTEPEOMETPUHN




23

24

25

26

27

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpanctse. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM NPSMOU, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapanmnensHOCTb TpeX NpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS PAMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJICHHBIMH CTOPOHaMH. YTOJI
MEXy IPSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacIoIOKEHUEM NPSIMBIX B IIPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD NPSMOM U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapAJUIEIHOCTH MIPSIMOU U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U TIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexKe U
napajuieNIbHOTO APYTroii mpsimoii. Pacuér
OTHOIIICHHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUeHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIeaa 1 Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 nmapajuIeIbBHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH M CJIEJICTBUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUECHUS
[P [IEPECEYCHUN IBYX MapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MapajlIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUHN TPSAMOM €
JBYMs apaJlJIeIbHBIMU TNIOCKOCTSIMU




38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiejienunena

Brruucnenue e oTpe3KoB B KyOe U
IPSMOYTOJIbHOM INapaJulelenunesie

[lepnieH UKy ISIPHOCTD MPSIMOM U
wiockocTH. [Ipu3Hak
MEePIEeHIUKYIISIPHOCTU MIPSIMON U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [IpusHak
MEPIEHIUKYISIPHOCTH MIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[InmockoCcTH M NepIeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[InocKkOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX
[lepnieHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue neprneHauKyIsapa U3 TOUKU Ha
IPSIMYIO

48

[lepniennuKyIsip ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast u oOpaTHasi)

51 Yroa Mexay CKpeIUBarOIIUMHUCS
MPSIMBIMU
[Touck nepneHauKyJIJISpHBIX MPSAMBIX C

52 MIOMOILBIO NEPIEHAUKYJIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIockocTu. [lnockocTu
CUMMETpHUI B MHOTOTPaHHHUKaX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIe/ICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosHUM OT TOUKH JI0 IIIIOCKOCTH

60 CriocoObI OMYCTUTP MEPIICHIUKYJISPHI:




61

CUMMETpPHUS, CIABUI TOUYKH 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauieIbHON NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yroy MeXay NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

IloBTOpEHME: YrOa MEKIY

CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I"IeCKI/IC MCTOAbI BEIYUCICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYT'PAHHOIO yTila

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYJIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
IUIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepECEUCHUS JBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH INTIOCKOCTH
[IpssMoyTonbHBIN Tapasienenumnes; Kyo;
W3MEpEHHs, CBOMCTBA IPSAMOYTOJIBHOTO
napajienenuiena

70

Teopema o nuaroHasn NPSMOYTroJbLHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe NIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX II0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXJ1y CKPELMBAIOIIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpanHblil yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAaHHOTO yIJIa

77

78

79

DneMeHTHI cPepruyecKoil reoMeTpHuu:
reo/ie3nyecKue JMHUN Ha 3eMiie
KontponbHas padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunsaas
nupamMua




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Napasuieenumne, Kyo

23 Brimykibsie MHOTOTpanHuky. Teopema |
Ditnepa
Brinykible MHOrOrpaHHuku. Teopema

84 Oiinepa. [IpaBuiibHBIC U TTOYTPABUIIBLHBIC 1
MHOTOTPaHHUKHU

85 KontposbHas padora "MHoOrorpaHHUKU" 1

26 [ToHsATHE BEeKTOpaA HA MJIOCKOCTHU U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuio mapasienenumnena 1

90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe npou3BeJICHUE 1

93 Brrauciienue yria Mexmy BEKTOpaMu B !
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3agauu ¢ BEKTOpaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0600111eHre U cUcTeMaTU3alus 3HaHUN 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThbI padoThI
pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkaiispHOE |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bprunciienue yria 1
MEXIy BEKTOpaMH B IpOoCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPAMOI, |
MIPOXOJISIIEH uepe3 JBe TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHune 1
2 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE ]
IPOrpaMMHUPOBAHNE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IPOrpaMMHUPOBAHNE
10 AHanuTHYeCKHe METO/Ibl pacuéTa yria 1
MEXly MPSMBIMH B MHOTOIpaHHUKAX
11 AHaMTUYECKHE METO/IbI pacyéTa yria |
MEXy INIOCKOCTSMHU B MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOYKHU JI0 1




IIJIOCKOCTH B KOOpJAHWHATax

HaxoxzaeHue paccTossHUM OT TOYKHU 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTositHUM OT TOYKHU J10
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTH4decKas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHnsi MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IUIOCKOCTH, IEPECeUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapamienbHbIe TIPSIMBIE U TTIOCKOCTH:
napajujieIbHble CEYEHUs

20 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannenbHble NpAMbIE U IIIOCKOCTH:

21 YIJIBI MEK/1y CKPEIIMBAIOLIUMHUCS
IPSIMBIMU
[lepnenauKyIsipHBIC IPSMBIC U

” MJIOCKOCTH: CTaH/IAPTHBIE MaphI
NepPHEHANKYISIPHBIX TJIOCKOCTEN U
MPSIMBIX, CHMMETPUY MHOTOIPAHHUKOB
[lepnenauKyasipHBIC IPSMBIC U

23 IJIOCKOCTH: TEOpEMaA O TpexX
NepHeHANKYIsIpax

24 [lepieHAMKYIApHBIE TIPSMBIE U




25

IIJIOCKOCTH: BBIYUCJIICHUA OJIUH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHHME: TUIOIIAAN

MHOTOYT'OJIbHUKOB, ()OPMYJIBI SIS
TJI0IIAJIeH, COOOpaKEHUS IO 100U

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
TJI0MAJIEH, COOOpaKEHHUS 1O 100U

27

28

29

30

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKEeHUsI 1O J00MsT

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI O 100Mst

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
IUIOINAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COO0paXeHUs: OJ00Ms
KonTponbHnas padora "[loBropenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuleIenuneaa

3anmaun 06 yABOCHUHU Ky0a, 0 KBaJApaType
Ky0a; 0 TPUCEKITNH yTia
CrepeoMeTprUueCcKUe 3a]a41, CBSI3aHHbIE C
00BEMOM MIPSAMOYTOIHHOTO
apajiesienunena

34

[Tpuknagabie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA NpAMOYT'OJIBHOI'O

napajuiejenuneia
35 O0BEM TIPSIMON MPU3MBI
36 CrepeomeTpuyuecKkue 3aj1a4uu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TIPSMOM MTPU3MBI
37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Brruncienne 00bEMOB TeIT C TOMOIIBIO
38 onpeaenéHHoro uurerpaia. Oobpém
HAKJIOHHOM MPU3MBI
Brrunciienne 00bEMOB TeIT C TOMOIIBIO
39 onpenenéHHoro uuterpaiga. Oobém
MU PAMHU/TBI
40 ®opmyna o0bEMa nupamuabl. OTHOIICHHE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM
41 ®opmyna o0bEMa nupamuabl. OTHOIICHHE
00BeMOB MUpaMUJ ¢ OOLIUM YTIIOM
4 CrepeomeTpuyiecKue 3a1a4um, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MTPU3MBI
43 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C
00BEMaMH TUpaMUIbI
[Ipuknanueie 3apaun mo Teme "OOBEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI
45 WKJIaJTHBIE 3a7]a4H 110 TEME BHEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaAMUIbI
46 [Ipumenenue 06bEMOB. Beruncienue

PaCCTOSAHUA 00 IMMIOCKOCTH




KonTtponbhas padora "O0bEM

47 "
MHOTOIpaHHHUKA
[unuHapuyeckass HOBEPXHOCTb,

48 00pasyroIue MUIHHIPUICCKOM
MIOBEPXHOCTHU

49 s ap. [psamoi KpyroBon HUIUHAP.
[Imomaap MOBEpXHOCTH HUAIMHIPA

50 KoHundeckast TOBEpXHOCTh, 00pa3yromue
KOHHYECKOU IToBepXHOCTU. KOHyC

51 CeueHue KOHYyca MIIOCKOCTBIO,
napajieIbHON MIOCKOCTH OCHOBaHUS

50 Yceuénnslii konyc. M3o00paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomeTpuyuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUEHUM UINHAPA, KOHYyCca
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JIOKa3aTeILCTBO U BLIYHUCIICHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]Ipa, KOHyCa

57 [Ipuknannelie 3a7a4n, CBsI3aHHbBIE C
UUATUHAPOM

58 [Ipuknagubie 3a1a41, CBSI3aHHBIE C
UATUHAPOM

59 Cdepa u map




60

61

62

[Tepeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u n300pakenue mapa

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IJIOCKOCTBIO. By u n3o0paxeHnue mapa

VYpasaenue chepsl. [Lomans chepsl u eé
yacreu

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpuuecKkue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MapoM,
MOCTPOEHUEM UX CEUCHHUM TIOCKOCTHIO

CrepeoMeTrpuueckue 3aJaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(hepoit U apoM,
IIOCTPOEHUEM UX CEYEHHH MIIOCKOCTBIO

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHI)Ie
moaoous

Paznuunbie KOM6I/IHaLII/II/I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

70

3agauu o Teme ""Tena u MOBEPXHOCTH
BpaieHus"




71

72

KoHnTtposnbhas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeM muuHapa. Teopema 06 00bEME
IPSIMOTO IIUJIHHIPA

73

Brrunciienre 005EMOB TEI € IIOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHYca

74

75

76

ITinomaayu 60KOBOM M IMOJHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHycCa

[Ipuknanueie 3apaun o Teme "OObEMBI 1
IJI0IA U TOBEPXHOCTEN Ten"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHNEM 00HEMOB
rapa, mapoBOTr0 CeTMEHTa H IIapOBOTO
CeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM I1apa 1
miomaasio cepbl. COOTHOMIEHUS MEKITY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMu
MOJOOHBIX Tl

79

[TogoOHBIE TE€Na B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0ouu.
CrepeoMeTpHUSCKHE 33]Ja4H, CBI3aHHBIC C




80

BbIUKCJICHHEM 00BEMOB Tell U IUIOMIAeH
MMOBEPXHOCTEN

Kontponbnas padota "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIbIX TN

81

JBrxenus npoctpancTea. OToOpakeHusl.
JBuxenus u paBeHCTBO uryp. Odmue
CBOICTBA JBHKCHUMN

82

83

84

Bubl iBrKeHMI: TapauieIbHbIN
MIEPEHOC, IIEHTPAIbHAS CAMMETPHS,
3epKalibHAs CAMMETPHSI, IOBOPOT BOKPYT
IPSIMOI

[IpeoOpazoBanus nomoous. [psmas u
cdepa Ditnepa

['eomeTpuyeckue 3aauu Ha MPUMEHEHUE
TBUKCHUS

85

86

87

88

Kontponbnas padota "BekTopsl B
npoctpaHcTae”

Ob6o6uaroree noropenue 11 noHsATHit 1
MeTOJ0B Kypca reomerpun 10—-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"[TapamyienbHOCTh NPSMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

Ob6o6maromee noropenue 11 noHsATHi 1
MeT0/10B Kypca reomerpun 10—11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"Bekrops! B mpocTpaHcTBe”

Ob6o6maroee nosropenue 11 noHsTHit 1
MeT0/10B Kypca reomerpun 10—11




89

KJIaCCOB, CUCTEMaTH3aIsl 3HAHHM:
"BekTopsl B mpocTpaHcTBe"

HtoroBast kKoHTpoJIbHAs paboTa

90

Ob6o6maromee noropenue 11 noHsATHH 1
MeTO0/10B Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/1I0B Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"Ilnomaayn moBEpXHOCTU U OOBEMBI
KpYyIibIX Ten"

92

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTO0/I0B Kypca reomerpun 10—11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"[Tnomany MOBEPXHOCTU U 0OBEMBI
KpYyTibIX Ten"

93

94

Wrorosas koHTposibHasA paboTa
Ob6o6uaroree noropenue 11 noHsATUit 1
MeTO0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUH

95

[ToBTOpenwue, 0600IIEHNE 1
cHUcTeMaTU3alus 3HaHUI

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Wcropus pa3BuTus CTEPEOMETPUH KaK




98

99

HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUMI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

99




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o0o1ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IIPU PELIECHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
’ HPSMBIX U IJIOCKOCTEN
74 KnaccugumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYI'PAaHHBIM yros, I'paHU JBYIPAaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, JMHEWHBIN yroa JBYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPDAaHHHMK, BBINYKJIBIM M HEBBITYKIIbIHI
’ MHOTI'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIIIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BH/bI MHOTOIPDAaHHHMKOB (IMpamuzaa, IIpU3Ma,
' pSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BbBIOMpas ~ OCHOBaHUSA A
7.8 KJIacCU(UKaLUHU (BBIMYKJIbI€ U HEBBIMYKJIbIE MHOTOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE IPU3MBI, NTapaljieIenuIeabl)
7.9 OnepupoBaTh MOHATUAMH: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOSHUSI CEUEHUN MHOTOIPAaHHUKOB, UCIIOJIb3YS
' METOJI CIIe/IOB
Crpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYP:
BU/| CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxXOXJAEHHWE T'€OMETPUUYECKUX BEJIMYMH MO oOpa3iam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYECKUX 3a4a4 Ha  BBIYHUCIICHUE
paccTosHUN MEXIy ABYMs TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS PSIMBIMU
Pemate 3aaun Ha HaxXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
713 WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl IpHU

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUYCCKHUX 3ada4 Ha BBIYUCICHUC YIJTIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA INPAMBIMU, MCEXKIY HpHMOﬁ N IIIIOCKOCTHIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTh MOHATHSAMU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekarb, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCYHKax
[TpumensTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEINONAralIiuX HECKOIbKO IIArOB PpELIEHUs, €CJIH YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [TpumensTh mpocTedine MNpOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a9
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KU3HH, PACIIO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MONTyYeHHBIE 3HAHWS HAa MPAKTUKE: aHAJTM3UPOBATH peallbHBIC
CUTYallMd U MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUM Ha s3bIKE TI'€OMETPHUH, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara aireopsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKJACHUEM
reOMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKAasi MOBEPXHOCTh, OOpasyrolue
6.1 WINHAPUYECKOW TMOBEPXHOCTH, IMJIMHAP, KOHMYECKash MOBEPXHOCTH,
o0pasyrolire KOHMUECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHITH CITOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIapOBOM CIJIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbuucnare  00bEMBI M IUIOHIANM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS

BBIYHCIATE COOTHOMICHHUSI MEXY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
IMOJOOHBIX TEI

6.9

N300pakaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIMONHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEXKHW U3 PHCYHKOB IPOCTBIX
00BEMHBIX (uryp: BHJ CBepxy, COOKY, CHHU3Yy; CTPOUTH CEUCHHS Tel
BpAICHUSA

M3BnekaTh, HWHTEPIPETHPOBATh M MNPEOOPA3OBHIBATE HH(MOPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, IpeICTaBICHHYI0 Ha
4epTekax U pUCyHKax

[TpumensTh reomeTpuveckre (GakThl IS PEUICHHS CTEPEOMETPHYECKHX
3aja4, MPENONaraliiX HECKOJbKO IIaroB pelIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS CIIOXKEHHsST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/UI BCKTOpa Ha 4Yucio, O6T)$[CH$ITB, KaKNMHU CBOfICTBaMI/I OHHA
o0JtamaroT

HpI/IMeHHTb IIpaBUJIO IIapaJuICIICIIUIICAA TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMUA: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M NPOM3BEJEHHE BEKTOpa Ha YHUCIO, Yol
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

3azaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiniye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOIO METOJa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U
HAaXO0XACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WM aJIropuTtMam,
MIPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nNporpaMMHBIC  CpCACTBA H©  SJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKUX 3aa4

HpI/IBO)lI/ITB MNpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIpUpOAC U
JKU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHUKE: aHAJIU3UPOBATHh PCAJIbHBIC




CUTYyalluu U NPUMEHITh U3YUCHHBIEC MTOHATHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecku cQopMyJIUPOBAHHOI MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
CUTyallud Ha S3bIKE T€OMETpPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pelmiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XKJIECHHUEM
reOMETPUUYECKUX BEJIMYUH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
7

7.1

7.2

IIpoBepsieMblii 3JIeMeHT copepPKAHUA

I'eomerpus

OcHOBHBIE TOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3anMHoOe pacrnonoxeHue npsMblx B IPOCTPAHCTBE: MEPECEKAIOLINECs, NapalIesIbHbIE
M CKpelluBarouiecss npsmble. [lapamiensHOCTP MHpPsAMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUiebHble NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapaUICIIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCTBe. [lapamienbHOCTh INIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIockocTel. IIpocreiimme
IPOCTPAaHCTBEHHBbIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapauiesenune],
IIOCTPOEHUE CEUYECHU I

7.3

7.4

[lepneHqUKyIIpHOCTh MNPAMOM M IUIOCKOCTH: IEPHEHIUKYJISPHBIE IpPsSMBIE B
IIPOCTPAHCTBE, MPSMbIE NApAJIEIbHbIE U MEPIECHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPNEHANKYISIPHOCTH MPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOW NMEPHEHIUKYISPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOI MEKIY NMPSAMOU U IIJIOCKOCTBIO, IBYTPaHHBIN
yroJjl, JUHEHHBIN yrojl IBYrpaHHOro yria. [leprneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IMJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTei. Teopema o TpEX MeprneHuKyIsIpax

IlonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIIIYKIIBIE MHOTOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiabHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTh Ipu3Mbl. [lapaienenunen, NpsMOyTOIbHBIN MTapaJuleIeIuIe] U
ero cporcrea. [Iupamuna: n-yrosbHas nupamMuaa, IpaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
ONeMeHTBl TOpu3Mbl M nUpamuabl. lIpaBunbHBIE MHOIOTPAaHHUKH: TOHSTHE
IIPaBUJIPHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAsA TPEyToJIbHAS MUPAMUJIa U MPaBHIbHBIN TeTpasap, kyO. IIpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp MW ukocayapyrue CeueHus




MMPU3MBbI U TUPAMUIBI

7.5

7.6

7.7

CI/IMMeTpI/IX B IMPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIIBPHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napaujicjicnmiicaax, MMpaBUJIbHBIX
MHOTI'OrpaHHHUKax

Bbruuciienne »71€MEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOI IOBEPXHOCTH U MTOJHON ITOBEPXHOCTH MPSAMON IPU3MBI, IUIOIIAb OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH PAMOi npu3Msbl. [1n011aas 00K0BOM OBEPXHOCTH U
IIOBEPXHOCTU MPABWIBHONW IHUPAMMIBI, T€OpEMa O IUIOIIAJNA YCEUYEHHOM INHUPAMHUJIBI.
[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbBIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXIy IUIOIAISIMHU IMOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOIIUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. L{mnwHIp: ocHOBaHHMS W OOKOBask MOBEPXHOCTD,
o0pa3yrolas 1 ocb, IIIOMIAlb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yromyue KOHNISCKOW TTOBEPXHOCTH, OCh U BEPIIIMHA
KOHMYECKOH moBepxHocTu. KoHyc: OoCHOBaHME M BepIIMHA, OOpasyromas U OCh,
ioniaab OOKOBOW M TOJHOM NMOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAaHUs M OOKOBasi IOBEPXHOCTh

6.3

6.4

Codepa u map: neHTp, paguyc, IuaMeTp, IUIoNmaas MoOBEepXHOCTH chepbl. B3anmuoe
pacrnonoxxeHne cdepbl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iomanb
cdepbl

N300pakeHue Tes BpalleHUs Ha MI0CKOCTU. Pa3BEépTka umHApa U KOHyca

6.5

KoMOuHamu ten BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO0
cdepsl, chepa, BOUCaHHASI B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajieNienuena u cieAacTeus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O6béM mapa ¥ momaab chepsl

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEKAY IUIOMIASIMU IOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

Ceuenust mwiIMHApa (MapajuieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YePE3 BEPILNHY ), CEUEHHUS 11apa

6.9

BexTop Ha miockoctd M B mpoctpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. PasnokeHne BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH




[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amauym B KOOpAMHATaX. YTroll MexIy BekTtopamu. CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB. BblUMcCleHHE YIIIOB MEXAy HPSIMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4

6.10



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Brnanenne MerogamMu J0Ka3aTesNbCTB, aNrOPUTMAMU pELICHUs 3a7ay;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj]]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTb  PACCyXJCHUW; yMEHHE  OIEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMU HaJ MHOXXECTBaMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINUCAHMs peaJbHBIX MPOLIECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBAThH MOHATHAIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad HA IUIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAbHON CTENICHH, CTETICHD C
palroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTENBHBIM IOKa3aTeseM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTEGHC IPOWU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JETUMOCTH, HAMMEHBIIUNA OO
JIenuTelh W HauMEHblee oflliee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMHU CHUCTEMaMHU
CUMCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioOHaTbHBIX  BBIPAXKEHUH; yMEHHE  ONEpPUpPOBaTh  MOHSATHUSMHU:

noCICa0BaTCIBbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATHSIMM:  MaTpuua 2x2  wu  3X3, omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
MOKa3aTebHbIC, CTETEHHBIC, JOrapu(MHUECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1APAMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI U1 PELIECHUS MaTeMaTHYECKHX

3a71a4 M 3a/1a4 U3 Pa3IMYHbIX 00J1acTel HAyKU U peabHON KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUThb ACUMNTOTHI rpapuka (QyHKIMH; YMEHHUe
BBIUNCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K Tpaduky
(GYHKIMY; yMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCcKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO JJI HAaxXOXACHHUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKHUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh ILIomaau U 00BEMBI (I)Hl“yp C IIOMOIIBIO




HUHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIWH, TMOKa3aTesbHaAs |
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHNH 33734 U3 JPYIHX Y4eOHBIX NMPEJAMETOB M 3aJad M3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJYy BEJIMYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH YHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEINOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIHOJB30BAHMEM  ammapara  anreOpsl,

UHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIo, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBJIEHUI; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTb COBMECTHbBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4ailHOe

CO6LITI/Ie, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyJIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHATOpHBIE (aKThl U (HOPMYJIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
ClydallHOW  BEJMYMHBI, (QYHKIMHA  pacOpeleNeHuss U IUIOTHOCTU
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpeACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHUE TPUBOJUTH MPHUMEPHl TPOSABICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHUH,
YHUCJIIO  TNEPeCTaHOBOK, OmHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh  MOHSATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIia, IJIOCKUN YroJl, IByIpaHHbIN
YroJI, TPEXTPaHHBIM YIroJl, CKPEUIMBAKOIIUECS MPSAMbIC, NapaJUICIbHOCTh U
NEePHNEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, yTrod MEXIy NpSIMbIMH,
Yrojl MEXAYy MNpsMOM H TUIOCKOCTBIO, YTrOd MEXIy IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCMOJb30BaTh MPHU PEUICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJEIA C TOMOILIBID TE€OMETPUYECKUX TMOHATHM M BEJIWYMH, pEIlIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOWAAb (GUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnesn, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LUIUHApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajijiCJibHbIC OCH WJIM OCHOBAHWIO, CCYCHHC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpEeICHUS U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBWKEHHE B  IMPOCTPAHCTBE,
HapaJuieJbHbI MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe TMOMO00MS, TONOO0HBIE QUTYPBI;, YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIC (UIYPbI, B TOM YHCIE B MPUPOIE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh FT€OMETPUYCCKUE OTHOLICHUS TIPU
pelICHUU 3a[a4; HAXOAUTh TIEOMETPUYECKHE BEIMYHMHBI (IJIHMHA, YTOI,
oAb, 00bEM) MPH PELICHUH 33734 U3 JPYTHX YYCOHBIX MMPEIMETOB U
U3 peaJbHON JKU3HU; YMCHHE BBIYUCISTH TI'€OMETPUYCCKHE BEITHMYMHBI
(uMHa, yroi, IUIOMm@AIb, O0BEM, IUIONIAJh HMOBEPXHOCTH), HCIHOJIB3YS
U3y4YeHHbIe (OPMYyJIBI M METOIbl, B TOM YHCJE: IUIOLIA/b MOBEPXHOCTH
nUpaMUzIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIomaas chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ Tapajulelieluneaa, MUPAaMUIbBL, [PU3MbI, LWIHHIPA,

KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmMmenune ONCprUpOBaTh MOHATUAMU: MMPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIpPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YOI MEKIY
BCKTOpaMH1; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp}IHHaTHLIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adaq U 3a/la9 ApYyTUX y‘Ie6HBIX npeamMeToOB

YMmenune BI)I6I/IpaTB HO)IXO)IS[HII/Iﬁ MECTOA IJId PCIICHUA 3aja4r; TIOHMMAaHHEC
SHAYUMOCTH MATCMATUKH B HU3YYCHHUU NPUPOAHBIX U O6H.[CCTBCHHBIX
mponeccoB u SIBHeHI/Iﬁ; YMEHUE PpaCIIO3HABATh IIPOABJICHHUEC 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMMPUBOJUTH IMMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HATYypalbHOW cTerneHH. J[eWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMUM HaTypajlbHON CTENEHU
14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCIICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle n 1poGHO-paliiOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckrne HEpaBeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpHUIIbI
3 @yHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynknuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIuM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumidi. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [IponsBoaHble 31eMEHTApHBIX GYHKLINN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCT
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YUYEHUKA::

I'eomerpus. Yueonuk pis 10-11knaccos - Atanacsan JI.C. u ap.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA:
I'eomerpus. 10-11 xnaccol. [loypounsle pazpaboTku k yueOHuKy AtanacsHa - CaaksaH C.M.,
byry3oB B.®D.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

http://zadachi.mccme.ru
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