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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsICTCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, Tak Kak obecre™ ~~ = =~m- ~KHOCTh HM3yYEHHUS JAUCLHUILIINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[TockonbKy TOTMYECKOE MBILIUIEHKE, (POPMUPYEMOE IPU U3YUYEHUHN 00YUAIOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LEIMOYKH JIOTHUYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS MpHU
pEILIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3HUYECKUX 3a/a4.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUXCsl IPU U3yYEHUN
T€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHoO obnactu «MaremaTuka H
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX reOMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATHUKHU.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPY>KAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPYKAOLIET0 MUPA, 3HAHUE MOHATHIHOIO ariapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yMEHUS  BJaJAE€Th  OCHOBHBIMM  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUs JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHUYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJETh METOJAMHU JOKA3aTeNbCTB U aJITOPUTMOB
pelieHus, YMEHHUsI UX MPUMEHSITh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0J1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH O0YyJaromuXcs, Mo... . ¥ AKTUBHOCTH, UCCJICIOBATCIHLCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, MHTEPECA K U3YYCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBmstorcs: «lIpsmble ¥ TUIOCKOCTH B NPOCTPAHCTBER,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO U 10 Togam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodeit
pPOrpamMMbl, pacHpeleaEHHbIM IO ToJaM OOYYEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiaJuch  HEOJHOKpPAaTHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
reOMETPUYECKUMH OHATHUSMHU U HaBbIKAMU MOCIIEI0BATENIBHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJCTABICHUN 00YyYarOlUXCs, pACIIUPAS U YIIIyOJIss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOO0OecreyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIAONIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYaAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oO1uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4yaca B HEJIEI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmuXcs
npsAMbIX. [lapanineapbHOCTh PAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITbHBIC
MPSMBIE B POCTPAHCTBE, MAPALIEIBHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD MPSAMOM
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapayjiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKIy NPSAMBIMH B IIPOCTPAaHCTBE. [lapaymenpbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUIeJbHbIE W TEPHEHAUKYIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUJIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoronansHo€ IIPOEKTUPOBAHMUE.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MPOEKIHS (GUTYPBI HA TNIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

VYrabel B NPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAaHHBIC YTJIbI.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJISI TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs MTOBEPXHOCTh MPU3MBI.
[Tapaienenunen, npsMOYTOJIbHBIN NapaJIJIETCIUNE U €ro cBoiicTBa. KpaTuaiiiume
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nmupaMuja, MpaBWIbHAS U yceuEHHAsS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEHl MPaBUIHLHOW MUPAMUJIBI.
[IpaBriibHBIE MHOTOIDAHHUKH: MpPAaBUJIbHAs IMpHU3Ma W IpPaBWIbHAS NUpaMUJa,



IpaBWIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. Ilpencrasnenue
O MPABUJIBHBIX MHOTOIPAHHMUKAX: OKTa’Ap, JOAEKAIP U UKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCT:. : " TTOBEpXHOCTH NPSAMOM IPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CummeTprs B TNPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpPHsS IPaBUIBHOU
NUpaMUIblL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
yucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3Hak KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosmbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[loHsATUSA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tena BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpalleHus Ha
riockocTh. Pa3BépTka nnnmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM I1apa U IIapOBOTO
CETMEHTA.

KoMOuHanum Ten BpaulieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
IWIMHApP, ONHCaHHAas oOKojo IwuMHApa. llepeceyenne cdepsl M mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WA TEJO
BpalllCHUS.



[Inomanas MOBEPXHOCTH IUIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANECH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTE, . .« | X METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbl TOCTPOCHHS
CEYCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAUHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PazmoxkeHwe BexkTopa 1o
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBW)KCHUH. Buabl JBWKEHUM: TapauIebHBIM IEPEHOC,
LHECHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAsA CHMMETPHS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocIuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTU4YECKUEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTJIIbIXa, PEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTHU4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

chOPMHPOBAHHOCTh  JKOJO... . _ 'bTYpbl, TIOHUMaHUE BIUSAHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eJIOBEUECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBUWJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIIECTBIIATH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

ba3oBble Jornueckue aeiicTBus:

BBISIBJIAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMH MEXIy HNOHATUAMH, (DOPMYIMPOBATH
OTIpe/ieNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U MOPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €IUHUYHbIEC, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIE€HUS U BBIBOJIbL;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JJIS PEILICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (hOpM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3IuyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OLICHUBATH HaJIEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBHS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B yCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JdaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITIOCTABJIITH CBOHM Cy}K,lleHI/IH C Cy)K)IGHI/ISIMI/I )IpyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4u, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIEHHS C Y4E€TOM 3aaad
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpPOJIb, JMOLMOHA. ... .~ eKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCuM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3aauH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, TaHHBIX,
HaWJICHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MMOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U HWHIMBUILYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPynmoBbIX ¢GopMax paboThl (0OCyXIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIA/a
B O0mMH TPOAYKT MO KpUTEPHUsIM, C(HOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJCUCTBU.

HPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX TNPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKAY NPSMBIMH B MPOCTPAHCTBE, MEXAY NOPSIMOMl U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHITOTHITEH N300paskeHus GUryp Ha
IJIOCKOCTH;

e CTPOUTHh CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIaMH, BBIMOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOHIAAM  IOBEPXHOCTEH  MHOTOrPaHHUKOB  (IIpU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHUSI B MIPOCTPAHCTBE, IIEHTP,
OCh ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HaX0JI€HUE T€OMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIE METO/IbI ITPU
pelIeHNd MaTEeMaTUYECKUX 3a/a4 TMOBBIIMICHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBaTh PEalbHbIE CUTyallid, MPUMEHSTh U3YYEHHBIEC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOopMYyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHHU,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, peliarh MPaKTUYECKUE 3a/1aqd,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T€OMETPUU KakK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMU, CBA3AHHBIMU C LIMJIUHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSAMH, . . TeJaMU BPAIICHUS: [TAIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYSHHS TEJl BpALICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOOKeHNe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHIMU, CBS3aHHBIMH C KOMOMHAIIMSIMU TeEJ
BpaIieHUs ¥ MHOTOTPAaHHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) TUIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (QUTrypax, TMPEACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMi HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh FTeOMETPUICCKUE 3a/Ia4 Ha BEIYUCIICHUE YTIIOB MEXTY TPSIMBIMHA U
TUTOCKOCTSIMU, BBIYMCIIEHHE PACCTOSTHUM OT TOYKH JO TIIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paKCHUS MHOTOTPAHHMKOB W TEJI BpalICHUS IPH
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3E€PKaJIbHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapaysienTbHO U MEPHEHIUKYISPHO OCH), CEUEHUsI KOHYyca (MmapauiesbHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONIb30BaTh METOJBI TOCTPOCHUS CEUEHUIH: METON CIEl0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB PpEIICHUS, €CIH YCJIOBUS
MIPUMEHECHHUS 3a1aHbI B ABi.. ” bopwme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHUBAaTh pPEAbHBIE CUTYallUW, MPUMEHITh H3YYEHHBIC MOHSTHS,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE I[IOUCKA PELICHUS MaTeMAaTU4YeCKU
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, peniaTh
IPAKTUYECKUE 3aJ1aud, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeJCTaBIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHnoBaHue pa3jaesioB U TeM Komneerso uacos DJIeKTpOHHbIe (LM (POBbIe)
n/n NMPOrpaMMbI Bcero Kontpoanuie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBI U pacCTOSHUS 16 1
6 MHororpanHuku 7 1
7 BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m KonTpoabubie
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 AHaIMTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 |
CHUCTEMaTHU3aI1s 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX TEIl
6 JBrxeHus 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 )
CUCTEMaTH3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/m Tema ypoka

OcHoBHbIe NpaBuiia U300paKEeHUsI HA PUCYHKE
1 IJIOCKOCTH, MAPAJJIENbHBIX MPSMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHabie padoThl

[TonsTHs cTrepeoMeTpun: TOUKa, psmas,
IJIOCKOCTbh, MPOCTPAHCTBO. OCHOBHBIE IIPaBUIIA
2 M300paXkeHUsI Ha PUCYHKE IIJIOCKOCTH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHbBI
OTpe3Ka

IlousTus: MEPECCKArOIMMUECS IIIOCKOCTH,
3 NepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

[TonsTHS: MepeceKarouecs MIOCKOCTH,
4 TepeceKaroIINecs MpsiMasi U TIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKy, U300paKEHUE MPOCTEUIITUX
5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, U300pKECHUE IPOCTEUIIINX
6 MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBBIC CIICACTBHUA U3
HHUX




10

11

12

13

14

AXCHOMEI CTEPCOMETPHH U IICPBLIC CIICACTBHA U3
HHUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE CICICTBHS U3
Hux. CriocoObI 3aJ1aHUs TIPSMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAUCHUS MPSMBIX U
IUIOCKOCTEH

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MBI,
KOTOpBIE MIPOXOJIAT uepe3 ux péopa. M3obpakenue
[epecevyeHus MOJIYUEHHBIX IIIOCKOCTEM.
PackpammBanue noCTpOEHHBIX CEYEHUN Pa3HBIMU
LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obpakenue
[epecevyeHus MOJIYUEHHBIX IIIOCKOCTEH.
PackpammBaHye NOCTPOEHHBIX CEYEHUN pa3HBIMU
LIBETAMU

N300paxenune ceueHnit nupamuibl, Kyoa v pUu3Mbl,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3obpaxenue
IIEpeCcEeYEHUS MOTYyYEHHBIX INIOCKOCTEH.
PackpammBaHye NOCTPOEHHBIX CEYEHUN pa3HBIMU
LBETaMU

N300pakeHne ceyeHni MMpaMuibl, Kyoa U IPH3MBI,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3obpaxenne
nepecedeHus MOMyYeHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUYEHHI Pa3HBIMU
[[BETaMH

MeTton ClIeaoB s MMOCTPOCHUMA CedeHUI

15

Merton cnenoB s mocTpoeHus ceuennii. CBoiCTBa
MEePECEUCHUH TIPSAMBIX U TIJIOCKOCTEH




16

17

Merton cnenoB 1uisi TOCTpoeHus ceueHuii. CBoiicTBa
[IEPECCYCHUH NPSMBIX U IUNIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexKel
U 3aIIUCh I1aroB MOCTPOCHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
ToukaMm Ha péopax. Co3qaHne BBIHOCHBIX YepTekKen
1 3aIIUCh 111aroB IOCTPOCHUS

19

20

21

22

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo Tpém
Toukam Ha péopax. Co3maHue BHIHOCHBIX YePTEKEH
Y 3aIMCh 1IAroB MOCTPOEHHUS

IToctpoenue ceuenuii B nupamuse, Kyoe 1no Tpém
ToukaM Ha péopax. Co3raHne BEBIHOCHBIX YEPTEKEH
1 3alMCh 1IaroB OCTPOECHUS

IToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

[ToBropenue mrannmerpun: Teopema Menenas.

PacdeTsl B ceueHUAX Ha BRBIHOCHBIX YCpTEeKax.
I/ICTOpI/IH Pa3BUTHA INIAHUMETPUHN U CTCPCOMETPUU

23

24

25

KonTponbHas padota "AKCHOMBI CTEPEOMETPUH.
Ceuenns"

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBatouiuecs npsimeie. [Ipusnaku
CKpeluBaromuxcs npsmMeix. [lapamiensabie
MpsiMbI€ B IPOCTPAHCTBE

TeopeMa 0 CyIleCTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOY NapaJlJIEIbHOW TaHHOM IIPSIMO,




26

27

MPOXOJAIIeH Yyepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kaller Ha TaHHOM npsMou. Jlemma o
NEpCCCUCHUH aPAJIJICIBHBIX ITPAMBIX INIOCKOCTBIO

[TapannensHOCTh TpeX MpsMbIX. TeopeMa o TpEx
napajuleNbHBIX IpSIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBA MapaylIeIbHOTO MPOSKTUPOBAHUS.
N3o06paxenue pa3HbiX GUTyp B MapayjiebHON
MIPOEKIINU

28

[lenTpanbsHas npoeKuus. YTOI C COHAIIPaBICHHBIMU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU

29

30

31

32

3agauu Ha JOKA3aTeIbCTBO U UCCIIEOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NPSAMBIX B
MIPOCTPAHCTBE

[TonsaTHs: MapaIeabHOCTh NPSMON U MJIOCKOCTH B
npoctpancTse. [Ipu3Hak napamienbHOCTH IPSIMON U
mwiockoctd. CBOMCTBA MapajlIeIbHOCTH NMPSMON 1
IUIOCKOCTH

FCOMeTpI/I‘leCKI/IC 3aJa41 Ha BBIYHMCIICHUC U
A0Ka3aTeJIbCTBO, CBA3aHHBIC C IMAPpAJUICIIbHOCTHIO
MpsAMBIX U ILIOCKOCTEH B MMPOCTPAHCTBC

ITocTpoenue cedeHus, MPOXOIALIETO YePe3 TaHHYIO
IIPSIMYIO Ha YEPTEkKe U NapajlIeIbHOTO APYTron
psAMOM. Pac4€r oTHOIIEHUI

33

[TapamtensHas npoeKnnsl, IPUMEHEHHE IS
MOCTPOEHUSI CeUCHNH KyOa U MapaieNenunesa.
CaoiicTBa napaienenunena 1 Npu3Mbl




34

35

36

[TapannensHble mockocTH. [Ipu3naku
[apajuIeIbHOCTH JBYX IIOCKOCTEN

Teopema o mapajuieIbHOCTH M € IUHCTBEHHOCTH
IJIOCKOCTH, IPOXOASAIIEH Yepe3 TOUKY, He
MPUHAJICHKAILYIO TAHHOM MJIOCKOCTH U CIIEICTBUS
U3 Hee

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
napajyieIbHOCTU NPSMBIX IepeceUeHus Ipu
IepeceueHU ! IBYX MapajuleIbHbIX IIOCKOCTEH
TpeTbel

37

CaolicTBa napaieiabHbIX IIOCKOCTEN: 00 OTpe3Kax
napaJljiCJIbHBIX IIPAMBIX, 3aKIHOUYEHHBIX MCKOY
napajiesIbHbIMU IUIOCKOCTSIMU; O TIePECEUeHUN
IpSIMOIL ¢ ABYMS MapajuleIbHBIMU IJIOCKOCTSIMU

38

39

40

IToBropenue: Teopema ITudaropa Ha mockoctu
IloBTOpPEHME: TPUTOHOMETPUS IPAMOYTOJIBHOTO
TPEYroJIbHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajuleJenune1a

41

42

43

Brruncnenue UIMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM ITapajuleIeuIe e

[lepneHIUKYNSpPHOCTD NPSMOU U IIIOCKOCTH.
[Tpu3HaK neprneHaAuKyYIIpHOCTH MPSIMOH U
IUIOCKOCTH

[lepneHIMKYNSpPHOCTD NPSMOU U IIIOCKOCTH.
[Tpu3HaK neprneHaAuKyYIIpHOCTH MPSIMOI U
IJIOCKOCTH




TeopeMa 0 CYyII€CTBOBAHUHN U €ANHCTBCHHOCTHU

44 IIPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYISPHON K IIIOCKOCTU

45 [1nockocTy 1 neprneHAUKyJISpHbIe UM IPSIMBIC B
MHOTI'OI'paHHHKaxX

46 [InockocTu ¥ NepHIEHANKYISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKAaX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYJIApa U3 TOUKU Ha IPAMYIO

48 [lepnienaukynsp u HaknoHHast. [loctpoenue
NEepIeHANKYIIApa U3 TOUKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u
oOpatHasi)

50 Teopema o Tpéx nepneHaAUKyIApax (MpsMas 1
oOpartHas)

51 VYron Mexay CKpeIUBaOIIUMHUCA TPSIMBIMU

57 [Touck neprneHaAUKyISIPHBIX MPSMBIX C TOMOILBIO
MEPIEeHIUKYJIIPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuennii kyoa, MpU3Mbl, MPaBUIIbHOMN
MMPaMHJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH

55 [Toctpoenue ceuenunii kyoa, MpU3Mbl, PaBUIbHOM
MMPaMHJIbI C TOMOLIBI0 OPTOTOHAILHOM MPOEKINH
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU




[IpaBuibHBIE MHOTOTPaHHUKH. PacuéTr paccTosHuii

58 OT TOYKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPaHHUKH. PacuéTr paccTosHuii
OT TOYKH J0 IJIOCKOCTH

60 CriocoObl OIYCTHTD NMEPIICHANKYIISPBI: CAMMETPHUS,
CABUT TOYKH I10 APALIEIBHOU NPSIMON

61 CrBur 1o HenapayieJbHOU MPSMOM, U3MEHEHHE
paccTosHui

& KontposbHas padota "B3anMHOe pacrosioxeHue
MPSAMBIX U IJIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpEHME: Yroa MEeXAy NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 IloBTOpEHME: YrON MEXAY CKPEINBAOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOABI BEIUNCICHUS YTIIa MEXKTY
MPSIMBIMU B MHOTOTPAHHHUKAX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOI'O yIJia

67 IlepnenukynspHsele miockoctd. CBoiicTBa
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN
IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;

68 TEeopeMa O MPSIMON NEPECEUEHUS IBYX MJIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH
[IpsimoyronbHBIN napasuienenunes; Kyo;

69 M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO

Iapajiiejacnuicaa




TeopeMa 0 AuaroHajav mnmpsaMoOyroJIbHOro

70 napajulelIenuIe1a U CICACTBUC U3 HEE
CrepeoMeTpHuuecKre U NPUKIAAHbIE 3aa4H,

71 CBSI3aHHBIE CO B3aHMHBIM PACIIOJI0KEHUEM IPAMBIX
U IUIOCKOCTH
IToBTOpEHME: CKpeIMBaIOIINEC NIPSIMBIE,

72 NapaJuleIbHbIE INIOCKOCTU B CTaHIAPTHBIX
MHOTOTpaHHUKAX
[1apa napajiaesbHbBIX INIOCKOCTEW Ha

73 CKPELIUBAIOIINXCA NPSMBIX, PACCTOSIHUE MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH B IIPOCTHIX
CUTYyaLUAX

74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, PACCTOSHUE OT
MPSAIMOM 0 IIJIOCKOCTH
Beluncrnenne paccTosHUN MEXKIY

75 CKPELIUBAIOIIUMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYIISPHOU MIJIOCKOCTH
TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS TPEXTPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopemMbl KOCHHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77 DneMeHTHI CPepruyecKoil reoMeTpuu:
re0JIC3NYECKUE JIMHUYU Ha 3eMiIe

78 KonrtponbHast padora "Yrisl 1 paccTostHUS"

79 Cucremaruzanus 3HaHuM "MHOTOrpaHHUK U €T0
JJIEMEHTHI"

80 [Inpamna. Buael nupamun. [IpaBunpHas nupamuia

31 ITpusma. [IpsimMast u HaKJIOHHAs IPU3MBI.

IIpaBunbHas npusma




[Ipsmoit napamienenunes, TpsSIMOYTOJIbHbBIN

82 1
napaJiesienunes, Kyo
83 Brinykibsie MHOTOrpanHukU. Teopema Ditnepa 1
84 Brinyxiible MHOrorpanHuku. Teopema Oitniepa. |
[IpaBusbHBIE U TIOTYIPABUIBHBIE MHOTOTPAHHUKHI
85 Kontponbnas padota "MHoOrorpanHuku" 1
86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuno mapannenenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
o1 Paznoxxenue BeKTf)pa o 6a3ucy Tpéx BEKTOPOB, HE !
JIeKAIIUX B OJTHOM TUIOCKOCTH
92 CkansipHoe Mpou3BeJICHNE 1
93 Brrauciienue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreimue 3a1aum ¢ BEKTOPaMH 1
95 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1aum ¢ BEKTOPaMH 1
97 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1
98 O06o001IeHne 1 cucTeMaTu3aIys 3HaHuH 1
99 O06o011IeHne 1 cucTeMaTu3alys 3HaHu| 1
100 Hrorosast koHTpopHAs paboTa 1
101 HToroasi KOHTpOJIbHASA paboTa 1
102 O06001eHre 1 cucTeMaTH3aIs 3HaHUIA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne i/m Tema ypoka
Bcero KonTpoabHabie padoThl

| [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IJTIOCKOCTH M B IIPOCTpaHCTBE"

’ [ToBTopenue Temsl "CkansipHOE TPOU3BEICHUE |
BEKTOPOB"

3 [ToBTOpenue Temsl "BprunciieHne yria Mexay 1
BEKTOpPaMHU B IPOCTpAHCTBE"

4 [ToBTOpEeHUE TeMBbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKH"

5 VYpaBHEHME [IJIOCKOCTH, HOPMaJlb, ypaBHEHHE |
IJIOCKOCTH B OTPE3Kax

6 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1

2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
MIPOrpaMMUpPOBaHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAaHHE

10 AHaJIUTUYECKUE METObI pacuéra yria Mexay 1
MPSIMBIMUA B MHOTOTpaHHHKaX

1 AHaIUTHUYECKUE METO/IbI pacuéTa yriia Mexmay |
IJIOCKOCTSIMU B MHOTOTPaHHUKaX

12 dopmysa pacCTOSHUS OT TOUKH J10 INIOCKOCTHU B |

KOooOpAuHaTax




HaXO)KI[eHI/IC paCCTOHHI/Iﬁ OT TOYKH O0 IINIOCKOCTHU B

13 KyOe

14 Haxoxzaenue paccTossHuil OT TOYKHU A0 IUIOCKOCTH B
MIPaBWJIbHON NHUpaMuze

15 KonTponbHas pabota "Ananuruueckas reomeTpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB

18 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIC
TUTOCKOCTH, TEPECEYCHUS PSMBIX M TUIOCKOCTEH

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 [TapamtenpHbIe IPSIMBIE U IIJIOCKOCTH: PACUET
OTHONIEHUI

)1 [TapannensHble MPSMBIEC U TUIOCKOCTH: YTIIBI MEXKIY
CKPEIINBAIOIIUMUCS TIPSIMBIMHU
[lepnieHIUKyNSIpHBIE IPSIMBIE U TUIOCKOCTH:

” CTaHJIapTHBIE Mapbl MEPIEHAUKYISPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [TeprieHIUKYIISIpHBIE TPSAMBIC U TUIOCKOCTH: TeOpeMa
0 TpeX MEePIEeHIUKYIsIpax

24 [TeprieHIUKYISIpHBIEC IPSMBIC U TUIOCKOCTH:
BBIYHCIICHUS JUTMH B MHOTOTPaHHUKAX

)5 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIbHUKOB,
(dbopMyIIBI 1 TITOIAEH, COOOpaskeHUs TO100USs

26 [ToBTOpEHUE: MIIOMIATH MHOTOYTOJIbHUKOB,

(hopMyITBI IS TTOIAEH, COOOpaskeHUs TTO100US




HOBTOpeHI/ICZ iomajin MHOI'OyroJibHUKOB,

27 (GhOopMyIIBI IS TUTOIACH, COOOpasKeHHUs TI0100US
[Tnouianu ceyeHnit MHOTOTPAaHHUKOB: TIOIIAN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKECHUS
noxoous
[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKCHUS
noxoous

30 KonTponbnas padora "[loBTOopenue:
MHOTOTPaHHUKU, CEYCHUSI MHOTOI'PAaHHUKOB"

31 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasuiefienuneaa

0 3amaun 00 yaBOCHUHU Ky0a, 0 KBapaType Kyda; o
TPUCEKIUH yTiia

1 CrepeomeTpruecKkue 3aa4u, CBsI3aHHbIE C 00BEMOM
MPSIMOYTOJILHOTO TapasuiesienuIe ia

34 [IpuknanHelie 3a1a4M, CBSI3aHHBIE C BBIYUCICHUEM
00BEMa MPSAMOYTOIBHOTO MapaljieNenuneaa

35 OO6BEM IpsIMON TPU3MBI

36 CrepeoMeTpuuecKre 3a7auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMOK TIPU3MBI

37 [TpuknanHeie 3a1a4m, CBSI3aHHBIE C 00BEMOM
IIPSAMOY IIPU3MBI
Brraucienne 00bEMOB TEI C IIOMOIIBIO

38 onpenenéHHoro uaTerpaina. O6béM HaKIIOHHON
TIPU3MBI

39 Brrancienne 00bEMOB TEJ C IIOMOIIBIO

onpenenéHHoro uaTerpaia. O0bEM MUpaMuIbI




®opmyna 06béMa nupamuibl. OTHOIIEHUE 00BEMOB

40
MUPaMUJL ¢ OOIIUM YTIIOM

A1 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00BEMOB
MUPaMH]I C OOIIUM YTIIOM

4 CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
00bEMaMU HAKJIOHHOW TIPU3MBbI

43 CrepeomeTpruecKkue 3a1auu, CBI3aHHbIE C
00BEMaMU TUPaMUJIBI

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI

45 [Ipuknagueie 3agaun no teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM IMHPAMUIBI

46 [IpumeHnenne 00bEMOB. Brrunciaenue paccTosHuUS
710 IIJIOCKOCTH

47 KontponbHas padora "O6béM MHOrorpaHHuka"

43 Hunuaapuyeckas moBEpXHOCTb, 00pa3yrolne
LHMIMHIPUYECKON TOBEPXHOCTH

49 Humnap. [psmon kpyrosout munuuAp. Ilnomans
MOBEPXHOCTU LUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHMYECKOU MmoBepxHOocTU. KoHyC

51 CeueHre KOHYycCa IUNIOCKOCTBIO, TApAJIIEIbHON
MJIOCKOCTH OCHOBAHUS

52 VYceuénnsplil konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH M MTOTHOM

IMOBEPXHOCTU KOHYCA




[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM

>4 MOBEPXHOCTU KOHYCa
CrepeoMeTpuyeckue 3aJjaui Ha J0Ka3aTelbCTBO U
55 BBIUUCIIEHHUE, IOCTPOCHUEM CEUCHUH IIMIINHApA,
KOHYyca
CrepeoMeTpHuuecKre 3aJa4ui Ha J10Ka3aTeIbCTBO U
56 BBIUHCIIEHUE, IOCTPOCHUEM CEUEHUN LIMIMHIPA,
KOHYyca
57 [IpukitagHele 3a1a4n, CBSI3aHHBIE C [IWIMHAPOM
58 [IpuknaaHble 3aa4u, CBSI3aHHbIE C [IUIMHIPOM
59 Cdepa u map
[lepeceuenue cdepsl U Mapa ¢ MIOCKOCTHIO.
60 Kacanwue mapa u cdepsl mimockocTsro. Bua u
n300pakeHue mapa
[lepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO.
61 Kacanwue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa
62 VYpasuenue cepsl. [Lnomans chepsl u e€ yacrei
63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTelbCTBO U
64 BBIUHCIICHHE, CBA3aHHbIE CO CHEPOi U 1IapoM,
MOCTPOCHHEM UX CEUEHHH MIOCKOCTHIO
CrepeoMeTpHuuecKre 3ajaui Ha 10Ka3aTelbCTBO U
65 BBIUHCJICHHE, CBA3aHHbIE CO CEPOi U 1IapoM,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
66 [TpuknaaHble 3aauu, CBA3aHHbIE CO chepoil u

mapom




HOBTOpeHI/Iei OKPYXHOCTb Ha IINIOCKOCTH,

67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHJAapTHBIC TI0100Ms

68 Pa3znnynble KOMOMHALIMY TeJ BpallleHUs: U
MHOTOTPaHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH BpalleHUs"

70 3agaum o TeMe ""Tena ¥ MOBEpXHOCTH BpalieHus"

71 Kontponbnas padota "Tena u moBepxXHOCTH
BparieHus"

7 O6béM muuHapa. Teopema 06 00bEMeE PSIMOTO
WIAH]IPA

73 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO
onpeaenéHHoro uurerpaina. O0bEM KoHyca

74 [Tnomanu 60KOBOI ¥ MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpuuecKre 3a7auu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Tpuknagueie 3agaun o Teme "OOBEMBI U TUIOIIATN
MoBepXHocTen Ten"

O06bEM mapa u mapoBoro cekropa. Teopema 00
o0bvéme mapa. [Tnmomans chepsr.

77 CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYMCIICHHEM 00BEMOB TI1apa, IIapOBOT0 CErMEHTa
1 IIapOBOTO CEKTOPa
[Tpuknagueie 3agaun mo Teme "OO0BEMBI TEN",

73 CBSI3aHHBIE C 00BEMOM I1apa U TUIOUIA/IbIO CEepHI.
COOTHOIICHUS MEXTy TUTOIIAIMHU TIOBEPXHOCTEH H
00BEMaMU OJO0HBIX TEI

79 [Tono6uble Tena B mpocTpaHcTBe. M3mMeHeHMe

00béMa nipu mogoouu. CTepeoMeTpuUuecKre 3a1a49H,




80

CBSI3aHHBIE C BHIYHUCIICHHEM 00bEMOB TEN U
IJIOIIAEH TIOBEPXHOCTEN

Kontponbnas padota "[1nomaam moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JBmxenust npoctpancTBa. OToOpakeHus.
JIBmkeHust v paBeHCTBO Guryp. OOIIre cBOHCTBa
IBUKCHUU

82

83

84

Buapl 1BukeHUi: napauiesIbHbIN EPEHOC,
[EHTPATbHAS CHMMETPUS, 3€pPKAIbHAST CHMMETPHS,
IIOBOPOT BOKPYT IIPSAMOM

[IpeobpazoBanus nomoowus. [Ipsmas u chepa
Diinepa

FGOMCTpI/ILIGCKI/IC 3ala41 Ha MPUMCHCHUC ABHUKCHUA

85

86

KonrtponsHas padota "Bekropsl B mpocTpaHcTse"

O6o6maromniee mopropenue 11 moHsTHII U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "[lapannenbHOCTh NPSIMBIX U IVIOCKOCTEH B
nmpocrpaHcTae”

87

O6o0maromiee moBTopenue 11 MoOHITHIT 1 METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHUM: "BekTopsl B mpocTpaHCcTBE"

88

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpun 10—-11 kiraccoB, cuctemaTuzanus
3HaHui: "BekTopsl B mpocTpancTee"

89

O6o6matomniee mopropenue 11 moHSITHII U METOJIOB
Kypca reomerpuu 10—-11 kiraccoB, cuctemaTuzanus
3HaHuit: "O0beM MHOTOTrpaHHUKA"




90

91

92

93

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHuii: "O0beM MHOTOTpaHHHKA"

Ob6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHui: "[l1omanyu moBepxXHOCTH U 0OBEMBI
KpyribIX Ten"

O6o0maromee moBTopeHue 11 MOHITHI 1 METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "[l1omanyu moBepxXHOCTH U 0OBEMBI
KpyrJbix Ten"

HroroBast KOHTpOJIbHASA paboTa

94

95

Hrorosast KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHUH

96

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

98

99

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPCMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI




HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
100 POJIb B Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
101 pOJIb B Pa3BUTUM COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
102 pOJIb B Pa3BUTUM COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTB MOHATHUAMMU: TOUKA, IIpAMaAA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBHS U3 HUX IIPU PELICHHUH
r€OMETPUYECKHX 3a/1a4

OnepupoBaTh MOHATUSMU: NAPAJUIETLHOCTh W MEPIECHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHU JABYI'PAHHOTO YIJIa,
peOpo ABYIpaHHOIO yIUia, JUHEWHBINH Yrojl ABYIPaHHOIO yIJa, FpaaycHas
Mepa JBYTPaHHOIO yIia

OnepupoBaTb NOHATHUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUJIBHBI MHOTOTPAaHHUK

Pacnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamuja, MpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
IIPaBUJIbHBIE  MHOTOTPDAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJiesienue 1)

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMU CeKymiasa IIJIOCKOCTB, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH IMPUHIIUIIBL OCTPOCHUA cedyeHU MHOT'OIr'paHHUKOB,
HCIIOJIB3Ys MCTO/ CJIICIOB

7.11

Crpoutpb cedeHHMs] MHOTOIPAHHHUKOB METO/JOM CJIEJIOB, BBIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC METOJbI ITpH
p€IICHUN CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaAMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHINBAOIHUMUCA ITPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiam
WIN aJropuTMaM, MPUMEHSsSI W3BECTHBIC AHATMTHYECKHUE METOABI TPH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMHU, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Bbruncnsate  00bC - © 7Y IIOBEpXHOCTEM MHOI'OIPAHHUKOB
(mpu3ma, mupamMua) ¢ MpUMEHEHHEM (POPMYII, BEIYUCIATH COOTHOIICHUS
MEXIY IUIOIAISIMA MTOBEPXHOCTEN, o0BEMamMu MOA00HBIX
MHOT'OIPAHHUKOB

7.16

7.17

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (UTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MNpeACTaBICHHYIO Ha
YepTekax U pUCYHKax

[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3aja4, MPEANoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

IIpuMeHATs mpocTeWIIMEe NPOrpaMMHBIE CPEACTBA W JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

7.20

HpI/IBO,Z[I/ITB IMPUMCPbI MAaTCMATUUCCKUX SaKOHOMepHOCTeﬁ B IMpUpPOAC U
JKHU3HHU, paCliO3HaBaTh IMPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TprMeHATH MoTydyeHHbIE 3HAHUSI HA IPAKTUKE: aHAJIM3UPOBATh pPeajbHbIe
CUTYallUu Y IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE TOMCKA PEIICHHUS
MaTeMaTHYecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMBl,  MOJAEIUPOBATH
pEaIbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX MOHIATUH U TEOPEM, arnapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
F€OMETPUUECKUX BEJIUYUH

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbrara

6

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yrolne
HHHHHHpHLIeCKOﬁ MOBEPXHOCTHU, HUIHUHAP, KOHHUYCCKAasA IMOBEPXHOCTbH,
oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
IMOBEPXHOCTh

6.2
6.3

PacrniozHaBath Tena BpaieHus (IHIMHAP, KOHYC, cepa u map)

OOBACHATH CIIOCOOKI MOJIyYCHH A TCII BpalllCHUA

6.4

KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Bbruncnsate 000 - © "W TOBEPXHOCTEW TeJl BpalleHus,
TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

OnepupoBaTh MMOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIQISIMH IIOBEPXHOCTEH M 00BEMaMHu
IMOAOOHBIX TEI

6.9

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX HTHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3a4a4, IIPEANoJaratomnx HECKOJbKO MIaroB pCeHICHUs, C€CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBSACHATH, KaKMMH CBOWCTBAMHU OHH
o0amaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ MEXIy BEKTOpaMH, CKalIPHOE IIPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUH H
HAaXO0XICHUC T'COMECTPHUICCKUX BCIWYUH I10 06pa3uaM WM aJirOpuTMam,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPYU PEILICHUN CTEPEOMETPUUECKUX 3a]a4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HM, pacllio3HaL -~  ~ ~~ "2KOHOB I'€OMETPHUHU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, MCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe pacnosnoxkeHue OpsMBIX B [IPOCTPAHCTBE:  I[EPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MAapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJ MEXKIy MpsSMbBIMU B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiime mpocTpaHCTBEHHBIE (UTYPHl Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJuiesienumne1, IoCTPOCHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: IMCPICHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYIIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IMHEWUHBIA YroJl ABYTpaHHoro yria. [leprneHiuKkynsip u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUsI (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocrteil. Teopema o TpEX MeprneHANKYIsIpax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHUKA, BBINYKJIbIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Da3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
OJIHAs IOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMOyrojabHbIA Mapaienenumnesy
u ero cpoiictBa. [lupamuaa: n-yronpHas nupaMuja, TpaHd U OCHOBaHHWE MUPAMUIBbI,
O0KOBas U IOJIHAS MOBEPXHOCTh NMUPAMUMBI, MIPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWIBHOIO MHOTOTpaHHMKA, NpaBUJIbHAs NpHU3Ma M MpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMuia U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [liomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TOBEPXHOCTH TIPSAMOM MPHU3MBI, IUIOMIATb




OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpsMOH npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

—

[Tomo6HBIE TENa B IPOCTPAHC - TTC T MK TUIONIAIIMU TIOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIre IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. Llunuuap: ocHOBaHUS M OOKOBas MOBEPXHOCTD,
00pasyromias ¥ OCh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha TNIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Mapaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss mMiaMHIpa (MapajuleIbHO M IMEPIEHAMKYISIPHO OCH), CEYEeHHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIINHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHHe M BBIUMTAHHC BCKTOPOB.
YMHOXEHHE BCKTOpPA HaA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajijieJIClIMIcaa. Pemenue 3azad, CBJA3aHHBIX C
IMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpAMHAT B MpocTpaHcTBEe. KoopAauHATBl BEKTOpA.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI CPEJHET'O OBUITET'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro o01Iero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (POPMYJIMPOBKH; IPUMEHSATh UX; YMEHHE (DOPMYIUPOBAThH
0o0paTHOE W NPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM HHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHMsS IIPpU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATHAMH: MHOKECTBO, IOJMHOXECTBO, OIEPALUU Haj
MHOXXECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HAaTypaJIbHOM CTENEHH, CTENEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IPOM3BOJILHOIO YHCJA, OCTATOK I10 MOAYJIIO, DPALUOHAIBHOE YHUCIIO,
UppallMOHAJIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMoHaIbHBIX, JCHCTBUTENBHBIX YHCET; YMEHHE HCIIOIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, aropuT™ EBKiIMA NpU pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMH  CUMCIIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pallMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IOHATUAMH: IOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprUIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuyeckass  IpOorpeccus; yMEHHE  3aJaBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEpPUPOBAaTh MOHMIMAMKU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, (popma
3aIllMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPMrOHOMETpHUecKas U
anreOpanyeckas); yMeTb MPOU3BOAMTH apU(PMETUYECKHE ACUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMH: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTD
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuarb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIA PELICHUS MaTEMaTUYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATHUSAMU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKLMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUS
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
(GyHKIMH, 1epBasi U BTOpasi MpoU3BoIHAs (QYHKIUH, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUHU;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO JI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM arrapaTa MaTeMaTHu4ecKoro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEero
pelIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUYeCcKUX 3a7a4ax; HAXOAUTh TIOMIAAN U 00BEMBI PUTYD C TOMOIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
GyHKIMS, KOMIO3UIMA (YHKUIWN, JTUHEWHAs (QYHKIUS, KBaJIpaTUUHAsS
byHKIHS, paroHaIbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMHM, TOKa3zaTesabHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapuKH W3YyYEHHBIX (YHKIHH, BBIIOIHATH MPE0Opa3OBaHUSA
rpaduKoB (PyHKIMH, HCIOIBb30BATh T'PAPUKH JUIsl U3YUYE€HUS MPOLIECCOB U
3aBUCUMOCTEH, NP PELICHWHU 3a[ad U3 APYIHX Y4EOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKMU3HU; BBIpAXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIIMIA IS peTeHHs
YpaBHEHMH, HEpPaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

H UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yIpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 3aJ]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBarh MOHATUAMU: cpeliHee apupMeTHIecKoe, MelnaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUEHHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX IIPOLIECCOB U SBJIEHUH; IPEACTABIISATD
uH(pOpMAaLMI0O C TOMOUIbIO TabNMIl M JAWarpaMM; HCCIEI0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCIE C NPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)uueCKH UCCIE0BATh COBMECTHBIE
HaOJIOZEHNsT C TIOMOILUBIO JUarpaMM pacCeMBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GOpMyNbl CIOXKEHHUS U yMHOKCHUS BEPOSITHOCTEH, (popMyiy MOJHOU
BEPOSATHOCTH, (hopmyny bepryiu, komOunaTopHbie akTbl U HOPMYIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEpUpPOBATh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyyallHOW BENWYMHBI, (YHKIMHM pACHpEleNieHuss H  IUIOTHOCTH
PaBHOMEpPHOTO, II0Ka3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUH; yMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCEN B NMPHUPOJIHBIX U OOLIECTBEHHBIX
SBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYXKICHUS JJISl PEIICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  peaJbHBIX  COOBITHI; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYTPaHHBI yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIINAECS MNpPsSMbIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXAY IMPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEKy INIOCKOCTSMH; YMEHHUE UCII0JIb30BaTh IPU
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL GUTYpPbI, 00BbEM GUTYDHI,
MHOTOTPaHHMK, NTPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajmienenurnen, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MNHUPAMUIBI, MPU3MBI, KOHYyCa, IWINHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO ITapajulelieNuIela, UpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYEHHUS KOHYCAa W IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMWINHIPA, KOHYCa; yYMEHHME CTPOMUTh CEUCHUE
MHOTOTPaHHHKA, H300Pakd1b MHOIOTPAHHUKH, (UTYPHI U TTOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpEACTICHUS U3y4aeMbIX (PUTyp, BBIIABUTATh TUIIOTE3bI
O CBOWCTBax M NMPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuio ¢Guryp 1o
Pa3MUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHE OTHOIICHHS
NIPU PEIICHUH 32129, HAXOUTh FT€OMETPUICCKUE BETMYMHBI (JUTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUHHBI
(mHa, yrou, TUIOMAAb, OOBEM, IJIOMIATh TOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIE (POPMYJIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAab cdepbl; 00hEM Ky0a,
OpsSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUAMU: TPSIMOYTOJIbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEJICHUE, Yrol MEXIY
BEKTOpAaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIM U KOOPJAMHATHBIA METO/
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOL JIA PCUHICHUA 3aJadu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COJepPKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KopeHb HaTypallbHOW cTeneHu. [leiicTBus ¢ apudmMeTnaeckumu
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JTOrapHUpMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPAaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonansHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

>l ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
) [IpoMeXyTKH  3HAKOMOCTOSinC1Ba. 11ipum<IKYTKH  MOHOTOHHOCTH — (DYHKLIUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKiuu. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIILHOCTEH
3.8 Apudmerrdeckas U reoMeTpudeckas mporpeccun. @opmyria cI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYyHKIIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPBI
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