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INOACHUTEJIBHAA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOIo LuKiIa. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUraTb M OIPOBEpPrarh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LHUKJIA, B YaCTHOCTH (PU3MUECKUX
3ajay.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pa3sBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOy4aroIIMXCsl MIpPU H3yYEHUM TEeOMETpUH, Kak
COCTaBIISAIIONICH MpeaMeTHO obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosee IIyOOKMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeUn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX UIS YCIEUIHOT'O MPO(ecCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTEeTHBIMH 3aJladyaMU Kypca F'€OMETPUU Ha YIriyOJEHHOM YpPOBHE, paCHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacumpeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOU KyJIbTYpPHI U (hOpMUpPOBaHHE
OCO3HAHMsI B3aUMOCBSI3U FEOMETPUH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHUE TPEICTABICHUS O TPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISX, T03BOJIAIOLIMX ONUCHIBATh U U3Y4aTh pa3HbIe ABJICHUS OKPYXKAIOIEro
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o paszaeny «CrepeomeTpus» y4eOHOTO Kypca reOMETpUH;

dbopMHpOBaHHE YMEHUS BIaJIeTh OCHOBHBIMU IOHITHUSAMU O IPOCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMYyJdl M YMEHHE HX MPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(GopMUpOBaHHE YMEHMsI paclO3HaBaTh Ha YEPTEkKaX, MOJAEIAX U B pPEaJTbHOM MHpPE
MHOTI'OI'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

¢dbopMupoBanue NOHMMAaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (GopMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKH IPH NPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAaMH JIOKa3aTeIbCTB W AJTOPUTMOB pEILEHHUS,
YMEHMSI HX TPUMEHATh, MPOBOJUTH JIOKA3aTelIbHBbIE pACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 337a4 M 3aJad C NPaKTUYECKUM coJiepkaHueM, (OpMHUpOBaHUE
NpPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKH B IIPOBEJEHUH I€AYKTUBHBIX PACCYXICHUI;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIbHOM aKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTHU
MBIIUIEHUS], UHTEPECa K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrno3HaBaTh IPOSBIEHUS TEOMETPUUECKUX OHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaJIbHbIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUM JPYTUX Y4eOHBIX TPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeIIbHBIMH JTUHUAMU yaeOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
ABIsA0TCA: «lIpsiMBblE M TNIOCKOCTH B MPOCTpAaHCTBE», «MHOrorpaHHukm», «Tena BpalieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHAMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepKATENIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOIMYECKHX YMEHUH
pacrnpezensercs He TOJIbKO M0 COAepKaTeIbHbIM JIMHUSM, HO U 110 rojiaM ooydenus. Coneprkanue



00pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaraM ocBoeHust denepanbHol paboueit
MPOrpaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPHUPOBAHO TAKUM 00pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITUAIBHEIM BOIIPOCAM 00YJaroIIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TMOHATUSMU UM HaBbIKAMU
MOCJIEI0BATEIBHO M TOCTYNATENbHO, C COOJIOJCHUEM NPHUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yYaroXcs, pacupsis
U yriryonsis e€, o0pasyst MpOYHbIe MHOKECTBEHHBIC CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oOydeHHs, MOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHBIX @IporpammMm, o0OecrneduTh YriayOn€HHOE M3yYeHUE TEOMETPUHM  Kak
COCTaBIIAIONICH yueOHOTO mpenMeTa «MaremaTukay;,

MOJTOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4ETOM BbIOOpa
Oynymeit npodeccuu, odecriedunBas MPEEMCTBEHHOCTh MEXKAY OOmUM U MpodecCruOHATBHBIM
o0paszoBaHHEM.

Ha n3yuenue yuebHoro kypca «I'eomerpusi» Ha yriyoaéHHOM ypoBHE oTBoauTCs 204 vaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B Heneo).

COAEPXAHUE OBYUYEHUS

10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCcTBO. IlonATHe
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMbI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacmnoioKeHUE MPAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, apaAIICIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPALICIBHOCTh TPEX
IPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe MW LEHTpAJIBbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO POEKTUPOBAHMSL.
N3o06paxenue ¢puryp B napajuiebHON MPOEKIHU. YTIIbl C COHAIIPaBIEHHBIMU CTOPOHAMHU, YIoJl
MEXIYy NPSAMBIMH B IIPOCTpaHCTBE. llapainenbHOCTh IIOCKOCTEN: NapalljlelbHbIE IUIOCKOCTH,
CBOMCTBA MapaJUIeNIbHBIX MIIOCKOCTeH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TETpadap, NapalIeNIeIUIIE], TIOCTPOCHUE CEYCHUN.

[lepneHUKYISIPHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE W IEPHEHIUKYIAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON TUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. [lepneHAuKyIsSp M HAKJIOHHBIE: PACCTOSIHME OT TOYKH [0
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIuibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPaHHBIN YIoJl, JIMHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWHCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Buibl MHOTOTpaHHUKOB, pa3BEpTKa MHOrOrpanHuka. [lpusma: N-yronpHas npusma, npsmas
U HakJIOHHAas TpHU3MbI, OOKOBas MW TOJHas TOBEpXHOCTh npusMel. [lapamienenunen,
INPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KparTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBenHas teopema Iludaropa. ITupamupma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHast nupamuibl. CBoiicTBa pédep u OOKOBBIX I'paHei
[paBUIBLHON mNupamuiel. [IpaBuiibHBIE MHOINOIpaHHUKH: IpaBUIIbHAs IPU3Ma W IIpaBUJIbHAs



nUpamMu/a, MpaBUIbHAas TPEYyroibHas NUpaMuia U IpaBUIbHBIN TeTpasp, kyo. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOACKAdIp U UKOCAdIP.

Brrurcnenue 3eMeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yriel [Inomans 00KoBOIA
IIOBEPXHOCTH U MOJHON NOBEPXHOCTHU MIPSIMOI IPU3MBI, 1011 Jb OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTHU TpsIMOM mpu3Mbl. [lmomians GOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABHIBHON
IIUPAMHUJIBI, TEOPEMA O IUIOIIAAN YCEYEHHON TUPaMUIBL.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS IapajulelIeNuIend, CHUMMETPHs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIIBHON TUPAMUIBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIIPABIECHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha 4ncino. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHEe KOMIUIaHAapHBIE BEKTOPHI. I [pr3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pPa3IoKEHUM BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBs3b
MEXy KOOpJUHATaAMHM BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI MEXIy BeKTopamu. CkanspHoe
IIPOU3BEJICHNE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[ToHsATHS: UMIMHAPUYECKAsh IMOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire noBepxHocteil. Tena BpaiieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmuoe pacronoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N3o0paxenue Tea BpaleHus Ha MmIockocTu. Pa3BépTka nununapa u konyca. CuMMeTpus cepbl
U 1iapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME MHPSIMOYTOJIBHOTO
napajuienenunena u ciaeactsus u3 He€. OOBEM NpsIMONM M HAKJIOHHOM MPU3MBI, LMIUHAPA,
nupamMuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanuu Ten BpalleHuss WU MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
onucaHHas okojo mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO OKOJIO c(hepsl, Chepbl, BHUCAHHON B
MHOT'OTPaHHUK WJIU TEJIO BpalllCHHUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOMIOB.

IlocTpoeHne ce4eHMl MHOTOTPAaHHUKOB MW TeJI BpallCHUA: CEYEeHHMS LWIAHJIpA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEeHHUs KOoHyca (MapajjielibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUS CEYEHMM: METOJ] CJEJOB,
METOJ] BHYTPEHHEI 0 IIPOEKTUPOBAHUs, METOJ IIEPEHOCA CEKYILEH INIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuy HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM METON MpH
PELICHNN TEOMETPUUECKUX 3aad.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)XEHUH. Buabl NBMKEHMI: MapaieNbHbI MEPEeHOC, LEHTpaJbHAas CUMMETPHS,



3epKajibHasi CHMMETpPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust nogodus. Ilpsmas u chepa
Oitnepa.

IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMA YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYAIOIIETOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIeCTBa, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, HEHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESTEIbHOCTHIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCyKICHHM, BOCIPUUMYMBOCTb K MAaTEMAaTHMUYECKHM acleKTaM
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) ¢pusuveckoe BocnuTaHue:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUM U OTJIbIXA, peryiisipHas Gpuznueckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON J€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
MpOoPECCHOHAIBHON ACSTEIHbHOCTH, CBA3AHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNpPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIUSHUS COIHUAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHM IS pEIIeHUs 3a7a4 B 00J1aCTH OKPYKAOIIel cpeibl, ITTaHHPOBAHUE MOCTYIIKOB U OIEHKU
UX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTeMaTH4YeCKOW HayKu Kak cgepbl
YEJIOBEUECKOW NESITEIIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,



OBJIAJICHUE SI3BIKOM MATEMATUKUA U MAaTEMaTU4YECKOM KyJIbTYPOU KaK CPEACTBOM IO3HAHUSA MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOECKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U
B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYILIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Uil 000OUIeHHA U
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHULATENIbHbIC, EMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEYUs B (akTax,
MaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEpUU ISl BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HauboJee MOAXOSAIINN ¢ YIETOM CaMOCTOSITENILHO BBIJEIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckne 1eiCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
dbopMUpOBATh THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMIO, MHEHUE;

IPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECcca, BBIIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTh 000OIIEHUs U BBIBOJIBI 110 pe3ybTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEI0BAaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEMATU3UpPOBaTh U MHTEPHPETUPOBATH MH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPE/ICTABIATH €€ B pa3IUUHbIX (opMax, MIUTFOCTPUPOBATH
rpaduvecKku;

OLICHUBAaTh HAAE&KHOCTh HWHGOPMAIMM IO CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA
OO01menue:



BOCIIPUHUMATh U (OPMYIUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBHSIMH U IICISIMU
oOmIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTax, AaBaTh OSACHEHUS 110 X0y PELIEHUs 3a]1a4l, KOMMEHTHPOBATh MOJTYYEHHbIN PE3YJIbTaT;

B XOJIe OOCYXKIECHMsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMON TeMbl, IPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEIECHHBIE HA IOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3iHyuue U CXOJICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIISATh Pe3yJabTaThl PEUICHMs 3aJlauM, DKCIEPUMEHTA, HCCIIEIOBAaHUS, IMPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIAH, AJITOPUTM pEILIEHUS 3ajaud, BbIOMpaTh CIOCOO0 pelIeHUs ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHH ¢ y4€TOM HOBOM HMH(OPMALIUY.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIEKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHUs MaTeMaTHUeCKOH 3aauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, NaHHBIX, HAIJIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTaTa IIEJId U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JIEATEIIbHOCTH, HAXOJUTh OINMOKY, MJaBaTh OIICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThHI IpU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [ENb COBMECTHOH JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM DPabOTHI, paclpelenaTh BUIbl padoT, TOrOBapHBaThbCs, 00CYXAATh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YaCTh paOOTHI M KOOPAWHUPOBATH CBOH JICHCTBHS C IPYTHUMHU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayecTBO CBOEr0 BKJaja B OOLIMI MPOXYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATHBI

K xoniy 10 kiaacca o0ydaromuiicss HAyquTCs:

e cBOOOJIHO ONEPUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPUHU NPH PEIICHUH 3a7a4 U
IPOBEIEHUN MaTEMATUYECKUX PACCYKICHU;

® T[PUMEHSATh AaKCHOMBI CTEPEOMETPUU W CJICICTBUS W3 HHUX TPH PEUICHUH
TE€OMETPUYECKUX 3a]1aY;

e Kjaccu(UUIUpPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTb OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpuU3Ma, IMHpaMUa,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);



KJIaccu(UIUpPOBaTh MHOTOTPAaHHUKH, BEIOWPAst OCHOBAHHMS JUIsl KJaccu(UKaIuy;
CBOOOZHO ONEpHPOBaTh MOHATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH HapaJljIeNIbHOE, [IEHTPAIbHOE U OPTOrOHATBHOE MPOSKTHPOBaHKE (QUTYp Ha
TUIOCKOCTb, BBITIOJHATH N300pakeHHUs (PUTYp Ha MIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJHSTH (BHIHOCHBIC)
IUTOCKHE YePTEKH U3 PUCYHKOB IPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHH3Y;
BBIYUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (TpH3Ma, MHPaMHIA),
TreOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyI;

CBOOOZHO ONEpPHPOBATH IMOHATHUSAMH: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OCb M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpPJMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMaTHYECKUX OTHOIICHUH M HaXOXKICHHE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS M3BECTHBIE METOABI IPH  PELICHUH
MaTeMaTUYECKUX 33/1a4 HOBBIIICHHOTO M BEICOKOTO YPOBHSI CIIOKHOCTH;

NPUMEHSATH MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYCCKUX 3a]1aY;

U3BJIEKATh, TPe00Pa30BBIBATh U HHTEPIIPETHPOBATH HH(OPMALIUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTekKax U PUCYHKAX;

PUMEHSTH MOTYyYCHHBIC 3HAHH Ha MPAKTHKE: CPABHUBATH M aHAIIM3UPOBATH PeaibHbIE
CUTyallud, TPUMEHATh W3YYCHHBIC TIOHATHS B TPOLECCE IOWCKA PEIICHUS
MaTeMaTU4eCKu CHOPMYITHPOBAHHON MPOOIIEMBI, MOACINPOBATh peajbHbIC CUTYalluu
Ha SI3bIKE TEOMETPUH, HCCIIEOBAaTh MOCTPOCHHBIE MOAEIH C HCIOJIb30BAaHHEM
reOMETPUYECKUX IMOHATHI U TEOPEM, arnapara anreOpbl, perars MpakTHIECKHe 3a1a4H,
CBSI3aHHBIC C HAXO0XK/ICHHEM T€OMETPHUECKUX BEIHYNH;

UMETb NPEACTaBICHUs 00 OCHOBHBIX JTarax pa3BUTHUA T€OMETPUU KaK COCTABHOMN YacTu
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO OIICPHUPOBATH IMMOHATHAMHU, CBA3AHHBIMHA C HHHHHHquGCKOﬁ, KOHUYECKON M
ceprueckoil MOBEPXHOCTSAMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NOHATHUAMH, CBA3aHHBIMHU C T€JIaMM BpAIICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Teja BpalleHus (LHWIMHIpP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
IMMOJIYYCHHA TCJI BpAIlICHUA,

KJIaccu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAaLICHUs, OOBEMBI U
IUIONIAIM MOBEPXHOCTEN MHOTOTPAHHMKOB M TE€J BPALICHMs, TEOMETPUUECKHUX TEI C
npuMeHeHueM Gpopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHUA,

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOIMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeJI;

u300pakaTh HU3y4daemble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpallleHus;



U3BIIEKATh, UHTEPIPETUPOBATH U IPEOOPA30BHIBATH MHPOPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeAcTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

peliaTth TEeOMETPUYECKHE 3aJadd Ha BBIUUCICHHE YIIIOB MEXKAY TMPSIMBIMH U
IUTOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A P PEIICHUH;

CBOOOHO ONEPUPOBATH MOHSATUSMH, CBSI3aHHBIMHU C JIBFDKEHHUEM B POCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBIMOJHATh M300paXKeHUsST MHOTOTPAHHUKOB M TeN BpAalllEHUS HpPHU MapajljieIbHOM
MEePEeHOCe, IEHTPAITBHON CUMMETPHUH, 3ePKaTIbHOH CUMMETPHUH, MIPH TTOBOPOTE BOKPYT
PsIMOH, MpeoOpa3oBaHuUs MOT00US;

CTPOUTH CEYCHHSI MHOTOTPAHHUKOB U TEJl BPAILIEHUS: CEUSHUS IIIMHIPA (TTapaieIbHO
U TICPIICHANKYJISIPHO OCH), CEYCHHSI KOHYca (TIapauieIbHbIe OCHOBAHUIO U IMPOXOJISIINE
yepes BEePIIUHY), CEYCHUSI 11apa;

UCIIOJIb30BAaTh METOABI TIOCTPOSHUS CCUEHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO]T TIEPEHOCA CEKYIICH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue (akThl Ui pEIICHUS CTePEOMETPHUYECKHX 3ajad,
MPEIIOJIararoIIuX HECKOJIBKO IIaroB PelIeHUs, €ClIM yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMe;

pemate 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKHX OTHOUICHHM M HaXOXKICHHE
FeOMETPUUYECKUX BEIUYUH;

MPUMEHSTH IPOTPAMMHBIE CPEJICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI TIPH
pEIlIeHUU CTEPEOMETPUIECKIX 33/1aY;

NPUMCHSTh IIOJYYCHHBIC 3HAHUS HA TIPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CHTYAIMH, IPUMEHSATh H3y4YCHHBIC ITOHSATHUS, TCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEeIIeHUsT MaTeMaTH4ecKu CQOpMYITUPOBAHHOW MPOOIEMBI,
MOJICTTPOBATh PeabHBIC CHUTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATh MOCTPOCHHBIE
MOJIETH C UCIOJIB30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpbl,
penIaTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPHUICCKIX BEeITUYNH;
UMETH MPEACTAaBIECHUS 00 OCHOBHBIX dTamax pa3BUTHs FT€OMETPHUH KaK COCTaBHOU 4acTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne
/1 Kon Pe3ynbTaTel gesTenpHOCTH OueHouHbIe
Hazparne nyec IIPOLENYPBI
paszznena TBO OcHoBHOE conepkaHue
(Tembl) 4aco
B
1 OcHoBHbIE OOyyaromuiics Hay4YuTCs KonrponsHas pabora
23 IIPOCTPAHCTBEHHBIE OIIpeNIeNIATh INIOCKOCTh Kak (GUrypy, 10 TeMe
¢urypsr. [oustus B KOTOPOM BBIIIOJIHAETCS Konx mposepsiemoro
CTEPEOMETPHUU: TOUKA, I1aHuMeTpus. Jenars npocreitmune pesyibpraTa:
npsiMasi, IJI0CKOCTb, JIOTMYECKHE BBIBOJIbI U3
IIPOCTPAHCTBO. AKCHOMAaTHKH IIOCKOCTH.
OcHoBHbIE TIpaBUIIa [IpuBoaUTE IpUMEPHI PEATTBHBIX
n300pakeHus Ha pUCYHKE | OOBEKTOB, HJlealln3alueil KOTOPbIX
IIJIOCKOCTH, SIBJIIFOTCSI aKCHOMBI T€OMETPHH.
MapaJuIeIbHBIX IPSIMBIX N3y4ars, IpUMEHSATH NPUHLIMIIBI
(0Tpe3KoB), cepeIuHbI MIOCTPOEHMSI CEUCHUI.
BBenenue B orpeska. [lonsaus: Hcnonb30Bath U1 NOCTPOCHHUS
CTEPEOMETPHU IIEPECEKAIOIINECS CEYEHMI METOJI CIIEI0B, METO/
10 IIJIOCKOCTH, BHYTPEHHET 0 IPOEKTUPOBAHNUS,
IIEPECEKAIOIIMECS IIPsIMasi |  METOJ MEePEeHOCa CEKyLIen
U MJIOCKOCTB; wiockoctu. O6yvaronuiics
MIOJIYIIPOCTPAHCTBO. HAy4UTCs peuiaThb
MHororpaHHukH, CTEpPEOMETPUYECKHE 3a/1auu: Ha
n300pakeHue oTpesiesieHUE BU/1a CEYCHUS U
MIPOCTENIINX HaXO0XJACHUE €r0 TUIOIIAIH.
NIPOCTPAHCTBEHHBIX OOyyaromuiics Hay4YuTCs
¢uryp, aKTyaJIu3upoBaTh (HaKThl U METO/IbI
HECYLIECTBYIOIINX IJIAaHUMETPUH, PEIIEBAHTHBIE TEME,
00BEKTOB. AKCMOMBI MIPOBOJIUTH AHAJIOTHH.
CTEPEOMETPUU U NEPBBIE OOyuaronuiics CMOXeT




CIIEJICTBUS U3 HUX.
CrnocoOsl 3a1anus
MPSAMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U
mockocTeil. CeueHusl.
N3o6paxkenune
CeUYEeHUNTTMPaMHU/IbI, KyOa
Y TIPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 X
pebpa. Uzobpaxenue
nepeceyeHust
MOJTYYEHHBIX
IIJIOCKOCTEH.
PackpamBanue
MMOCTPOCHHBIX CEUCHUN
pPa3HBIMU LIBETAMHU.
Merton crnenoB st
IIOCTPOEHHUSI CEUEHU .
CaoiicTBa niepeceyeHuit
MPSIMBIX H IJIOCKOCTEH.
[Toctpoenue ceueHuii B
nupamyie, Kyoe 1o Tpem
TOYKaM Ha pedpax.
Co3nanne BBIHOCHBIX
YepTEeKEN U 3aIUCh
11aroB OCTPOEHUS.
[ToBTOpEeHue
mranuMerpuu. Teopema o
MIPOTIOPITUOHATBHBIX
otpeskax. [logobue
TPEYroJIbHUKOB. Teopema
Menenas. Pacuersl B
CEYCHHSIX Ha BBIHOCHBIX

HCII0JIb30BaTh IIPU PEILICHUU 3aa4
CJIeIyIOLIUE IIJIaHUMETPUYECKUE
¢axTel U MeToel: Teopembr Daneca
Y O MPONOPLHOHAIBHBIX OTPE3KAX.
ANropuT™ AeneHus oOTpe3Ka Ha n
paBHbIX yacteil. Teopema Menenasi.
PaBHOOEIpEHHBIN TPEYTOIbHUK.
PaBHOCTOpOHHUI TPEYTOJBHUK.
[IpsAMOYTOIBHBIN TPEYTrOIbHUK.
CBOMCTBO cpeiHEN JIMHUHU
TpeyroibHuka. CBOICTBO
OHMCCEKTPUCHI yriia TPEYroIbHUKA.
CBOICTBO M€IMaH TPEYroJIbHUKA.
[Tpu3naku mogo6us TPeyroabHUKOB.
[Tonyuut npeacrasienus 00
OCHOBHBIX 3Tanax pa3BUTH
reOMETPUH KaK COCTaBHOM 4acTH
(dbyHIIaMeHTa pa3BUTHsI TEXHOJIOTHI




yeprexax. Mcropus
pa3BUTHS IJIAHUMETPUU U
CTEPEOMETPUH

Bzaunmnoe
pacnoiokeH
Y€ MPsSMBIX B
MPOCTPAHCTB
e

B3anmHoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiuecs
npsimele. [Ipusnaku
CKPEILMBAIOIINXCS
npsMbIx.Ilapannenbubie
IpsIMbIE€ B IPOCTPAHCTBE.
Teopema o
CYLIECTBOBAHUHU U
€MHCTBEHHOCTH MPSIMOU
MapajyIeIbHON JaHHOU
NpAMOM, IpoxoAsIeH
4yepe3 TOUKY
MPOCTPAHCTBA U HE
JeXKalled Ha JaHHON
npssMon. Jlemma o
nepeceyeHuu
MapajuieIbHbIX MPSAMBIX
IJIOCKOCTBIO.
[TapannensHOCTH Tpex
npsambIX. Teopema o Tpex
MapajieIbHbIX MPSMBIX.
Teopema o
CKpEUIMBAIOIINXCSA
npsaMbIX. [TapamiensHoe
IIPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBa
rapaieaIbHOTO
MIPOEKTUPOBAHHS.
N300pakeHne pa3HbIX
¢buryp B napauenbHON

OOyuaronuiicss Hay4uTcs
KJ1accu(pUUUpoBaTh B3aUMHOE
pacrosoKeHue NpsSMbIX B
IIPOCTPAHCTBE, UILTIOCTPUPYSI
PUCYHKAMM U IIPUBOJIS IPUMEPHI U3
peanbHOM )ku3HU. J[0Ka3pIBaTh
TEOpEMY O CYIIECTBOBAHUHU U
€IMHCTBEHHOCTH N1apaJlJIeIbHON
HPSIMOH, IPOXOIALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIleH Ha
JIPYroU MpsSMOM; JIEMMY O
IIEPECEYEHUH TNIOCKOCTH ABYMS
napajuieIbHBIMU NIPSIMBIMU;
TEOpEMY O TPEX MapaJlICIIbHbBIX
npsMbIX. Jloka3bIBaTh MpU3HAK
CKPEIIMBAIOIINXCS TPAMBIX,
TEOPEMY O CKPEILIMBAIOLIUXCS
npsMBbIX. JJoka3bIBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAIIPaBJIICHHBIMU CTOPOHAMH.
OOBACHATD, UTO HA3bIBACTCS
NapajuIeIbHBIM U LEHTPaIbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHAETCS IPOEKTUPOBAHUE
¢buryp Ha I0CKOCTh. JJoka3bIBaTh
CBOICTBa MapaljIeIbHOTO
npoekTupoBanusi. OO0yJaromUACs
Hay4YuTCs HM300pa)kaThb B
MapajuieJIbHON IPOEKIUHU pPa3HbIe
reoOMeTpHUECKUE (PUTYypBHI.
OO6yyaromuiics Hay4YUuTCs penaTh

KonrponsHas pabora
10 TeMe

Konx mposepsiemoro
pesyJbraTa:




npoekuuu. llenrpanbHas
MpoeKIus. Yo ¢
COHAINPABJICHHBIMU
CTOpPOHAMU. YTOJI MEXIY
MpSIMBIMU. 3a/1a4u Ha
JIOKa3aTeJIbCTBO U
HCCIICOBaHNE,
CBsI3aHHEBIE C
PacCIoJIOKEHUEM TTPSIMBIX
B MPOCTPAHCTBE

CTEPEOMETPUYECKHE 3a/1a4U HA
JI0Ka3aTeJIbCTBO UB IIPOCTPAHCTBE.
[IpoBOANTH TOKA3aTEIIbHBIE
pacCyXAcHUs IIPU PELICHUH
reOMETPUUYECKUX 3a/a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKECHUEM
IPSIMBIX B IIPOCTPAHCTBE.
CpaBHuBaTh, aHAIM3UPOBATH U
OLICHUBATbH YTBEPKJICHHUS C LIEIIBIO
BBISIBJICHMSI JIOTUYECKH KOPPEKTHBIX
1 HEKOPPEKTHBIX PaCCyKIECHUM.
MonennpoBaTh peanbHble
CUTYalluH, CBSI3aHHBIE CO B3aUMHBIM
PacIoJI0KEHUEM NPSIMBIX B
IIPOCTPAHCTBE, HA A3BIKE
reomerpuu. Mccienosars
IIOCTPOEHHBIE MOJIEIIH C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
MIOHATHUH U TEOpEM, armnapara
anreOpsl, IU(POBBIX PECYPCOB.

[TapamtensH
OCTb IPSIMBIX
"
IIJIOCKOCTEMN
B
IIPOCTPAHCTB
e

[TonsTus:
MapajuIeIbHOCTh IPSIMOM
U IIJIOCKOCTH B
npoctpaHctse. [Ipu3znak
MapajuIeIbHOCTH
MPSIMOMH TIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH TIPSIMOU
U IIJIOCKOCTH.
I'eomeTpuueckue 3amauu
Ha BBIYNCIICHUE U
JI0Ka3aTelIbCTBO,
CBSA3aHHBIC C
M1apaJIETbHOCTBIO

OOyuaromuiics HayuuTcs
KJIACCU(PUIIUPOBATH B3AUMHOE
PacrooKeHue NpsIMOH U
IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJIS COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATTLHOMN )KU3HU.
@opMyIUpOBaTh ONPEACIECHUE
MapajuieIbHbIX MPSIMON U
IJIOCKOCTH. JloKa3bIBaTh MPU3HAK O
MapajuIeIbHOCTH NPSIMOU 1
IIJIOCKOCTH; CBOWCTBA
MapajuIeIbHOCTH NPSIMOU 1
wiockoctu. O0yvaronuiics
HAy4YUTCs peliaTh

KonTponbnas pabota
o TemMe

Kon mposepsiemoro
pe3yinbraTa:




IPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.
[TocTtpoeHue ceuenus,
MIPOXOSAIIETO Yepes3
JAHHYIO TIPSIMYIO Ha
yepTexe u
MapAIIENBHOIO IPYTOr
npsmoii. Pacuer
OTHOUIEHUH.
[TapannensHas npoexkuus,
MIPUMEHEHHUE ISt
MIOCTPOEHHUS CEYEHUN
KyOa u
napajuieJenuIe/a.
CgoiicTBa
napajuiejenumnena u
npusMmsl. [lapaiensHbie
mockocTH. [Ipusnaku
MapajieTbHOCTH ABYX
mrockocreil. Teopema o
MapajieIbHOCTH U
€MHCTBEHHOCTH
MJIOCKOCTH, MPOXOSALIEN
yepes TOUKY, He
MIPUHAJISKALYIO TaHHOU
IJIOCKOCTH U CIIEICTBUS
u3 Hee. CBOMCTBa
napajuIeNbHbIX
IIJIOCKOCTEM: O
MapajuIeTIbHOCTH TIPSIMBIX
nepecevyeHus: npu
TepeceyeHu  ABYX
napajuieIbHbIX
TIJIOCKOCTEH TPeTheid; 00

CTEPEOMETPUYECKHE 3a1a4U
BBIYHCIICHUS U JOKA3aTeNIbCTBO,
CBSA3aHHBIC C [1APAJLIEIBbHOCTBIO
IPSIMBIX U IIJIOCKOCTEN B
npocrpaHcTse. Pematp
IIPaKTUYECKHE 3a1a4M Ha
IIOCTPOCHUE CEYEHUN Ha YepTexax
TETpa’pa U NapauiecIuIea.
Pewate crepeomerpruueckue
3a/1a4M, CBA3aHHbIE C [IOCTPOECHUEM
CEYEeHMH IUIOCKOCThI0. HayuuThcs
POBOJUTH JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYXKIACHUS IIPU
pELIEHNN T€OMETPUYECKUX 3a/1a4
CBA3aHHBIX C [IAPAJLIECIBHOCTHIO
wiockocteit. OOyuarouiics
Hay4MTCsl CPAaBHUBATh U
aHAJIN3UPOBATh PeaJIbHbIE
CUTYallH, CBSI3aHHBIE C
MapaJuIEIbHOCTBIO MIPSMOHN U
IJIOCKOCTH B IIPOCTPAHCTBE;
MOJICJINPOBATh PEAIbHBIEC CUTYALUH,
CBSI3aHHBIE C NTAPAJUIEIBHOCTHIO
MIPSIMOM M TUIOCKOCTH B
IIPOCTPAHCTBE, HA A3BIKE TEOMETPUU




OTpe3Kax NapajuleIbHbIX
IPSIMBIX, 3aKJI0YCHHBIX
MEXAY MapauieIbHBIMU
IIJIOCKOCTSIMU; O
[IEPECCYCHUH IPSIMOU €
IBYMsI ITapaJlJIeIIbHBIMU
IIJIOCKOCTSIMU

Ilepnenauky
JSIPHOCTH
MPSIMBIX U
IUIOCKOCTEM
B
IIPOCTPAHCTB
e
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[ToBTOpEeHue: Teopema
[Tudaropa Ha mockocty,
TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TpeyronbHuka. CBoiicTBa
Ky0a U IpsIMOYTOJILHOT'O
napajulesIenuneaa.
Boruncnenue s
OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM
napajuielenunese.
[lepneHIUKYISIPHOCTD
MPSIMOM U TUIOCKOCTH.
IIpusnax
MEePIEeHIUKYJIIPHOCTU
MIPSIMON U TUIOCKOCTH.
Teopema o
CYLIECTBOBAHHUHU U
€IMHCTBEHHOCTH IIPSIMOI,
MIPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEHIUKYJIIPHON K
mockoctH. [inockocty n
MEPIEHIUKYIJIIPHBIE UM
npsimMasi B
MHOTOTpaHHHKAaX.
[lepnenukynsp u

OOyuaronuiicss Hay9uTcs
aKTyaJIu3upoBaTh (HaKThl 1 METO/bI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH aHAJIOIMH.
@OopMynMpOBATH OIIPEACIICHHUS:
NEPIEHIUKYIISPHBIX IPSIMBIX B
IIPOCTPAHCTBE; ONPE/IEIICHNE
MPsIMOM, IEPIEHIUKYJISIPHOM K
IJI0CKOCTH. [{oKa3bIBaTh: IeMMy O
NEPIEHIUKYJIIPHOCTU ABYX
napajulesIbHbIX IPSIMBIX K TPEThel
IIPSIMOM; TEOPEMBI O CBSI3U MEXY
MapajuIeIbHOCTHIO MPSMBIX U UX
MEPIEHINKYISIPHOCTBIO K
IJI0CKOCTH. J{0Ka3bIBaTh: TEOpPEMY,
BBIPAYKAIOLIYIO IPU3HAK
MEPIEeHIUKYJIIPHOCTH NPSIMON U
IJIOCKOCTH; TEOPEMY O
CYLIECTBOBAHUM U €JUHCTBEHHOCTH
MIPSIMOH, IIPOXOALIEN Yepe3
JTAHHYIO TOUKY U
NEPIEHIUKYIISIPHON K TaHHOU
mwiockoctu. OOyyaromuiics
Hay4YHuTCs U300paXkaTh B3aMMHO
MEePIEeHIUKYIIPHBIE TIPSIMYIO U
m1ockocTs. dopmynnpoBarthb
CBOMCTBO NEPIEHIUKYIISApA MO

KounTponbhas pabota
o TemMe

Kon nposepsiemoro
pe3yibraTa:




HaksoHHasd. [ToctpoeHue
MEePIEHIUKYIISIPA U3
TOYKHU Ha MPIMYIO.
Teopema o Tpex
MEpIEHIUKYIIApax
(npsimast u oOpaTHas).
Yron mexny
CKpELIMBAIOIINMUCS
npssMbiMu. 1Touck
MEePIEHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
MEePIEHIUKYISIPHBIX
IIJIOCKOCTEM.
OpTtoronaibHoe
IIPOEKTUPOBAHHUE.
ITocTpoenune ceuenuni
Ky0a, IpU3MBl,
MPaBUIILHON TUPAMUbI C
IIOMOILIBIO
OpPTOTOHAJILHOU
npoekuuu. CHMMETpHs B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO
mockocTH. [nockoctn
CUMMETpUH B
MHOTOTpaHHHUKAX.
IIpusnaxk
MePIEeHIUKYJIIPHOCTH
MPSIMOM M TUIOCKOCTH Kak
CJIEICTBUE CUMMETPHH.
IIpaBunbHbBIE
MHOTOorpaHHuku. Pacuer
paccTosHUM OT TOUKHU 110
r1ockocTi. CrocoObl

OTHOLIEHHUIO K I1ockocTu. [lomyunt
Mpe/ICTaBJICHHE O 3HAUCHUU
MEePICHIUKYIISIPa IS APYTUX
obnacreit Hayku (du3HuKa,
SHEPreTHKA, JIa3epHbIE
TEXHOJIOTHH), B peajbHON KU3HU
(TeXHHKA, OKpYXarolas
ob6cranoBka).O0yyaronumcs
HAy4YUTCS JIOKA3bIBATh
YTBEPKACHUSI, CBA3AHHBIE C
MPOEKIMEN PAMON Ha TUIOCKOCTb,
HEMNEePIEeHIUKYIAPHYIO K 3TOI
npsamoil. Jloka3pIBaTh TEOPEMY O
TpeX MEPIEeHIUKYIApaxX U TEOPEMY
o0paTHYIO TeOpeMe O Tpex
neprnenaukynapax. Ooyqaromuiics
MOJIYYUT IpeJICTaBIeHUE 00
OpPTOTOHAIILHOM MPOEKTHUPOBAHHH.
OOyuaromuiics HayuuTcs
JIOKa3bIBaTh TEOPEMY O TTPOCKITUHU
TOUYKH Ha TpsiMyto. Pemate
CTepEeOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIE C
MEPICHIUKYIISIPHOCTHIO TPSMOU |
MJI0CKOCTH. PemiaTes npuknagHbie
3a/1auu, CBA3aHHBIC C HAXOX/IEHUEM
reOMeTpPUUECKUX BenuuuH. Pemath
CTepeoMeTpuYecKHe 3a/1a4H,
CBSI3aHHBIE C IPUMEHEHHEM
TEOPEMBI O TPeX MEPIICHIUKYIApax,
HaXO0XJICHUEM PACCTOSIHHM,
ITOCTPOECHHUEM NPOEKIIHAMN.
CpaBHUBAThH U aHATTU3UPOBATH
YTBEPIKICHHUS C IICJIbIO BBISBICHUS




OITYyCTHUTD
MEePIEHIUKYIISIPHIL:
CUMMETpHUSI, CABUT TOUKU
0 MapajieaIbHON
npsimoid. CaBur 1o
HenapaJJIeIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHui

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHHH.
OOyuaronuiicss Hay9uTCs
aHAIM3UPOBATh U MOJICIIUPOBATH HA
SA3BIKC TCOMCTPHUU PCAJILHBIC
CHUTYaIllH, CBSI3aHHBIE C
NEPIEHUKYISIPHOCTBIO IIPSIMOU U
TUIOCKOCTH; UCCIIEA0BATh
IMOCTPOCHHBIC MOACIIN, B TOM YHCJIC
U C UCIIOJIb30BAaHUEM armapaTa
ayreopsl

Yrael n
paccTostHus

16

IToBTOpEHME: yroma
MEXy IPSAMbIMHU Ha
IIJIOCKOCTH,
TPUTOHOMETPHSI B
IIPOU3BOJILHOM
TPEYTOJIbHUKE, TEOpPEMa
KOcHHYCOB. lloBTOpEHUE:
YTOJl MEXIY
CKpELIMBAIOIIMMUCS
IPSIMBIMU B
IIPOCTPAHCTBE.
I'eomeTpuyeckue METOBI
BBIYMCIICHUS yIJia MEXIY
IPSIMBIMU B
MHOI'OTPaHHUKAX.
JIByrpaHHBIN yrOJI.
CBOMCTBO TUHEMHBIX
yIJI0B JBYTPaHHOIO yrija.
[lepnenqukynsapHsie
IIJIOCKOCTH.

CaolicTBa B3aUMHO
MEPIEHIUKYISIPHBIX
rmockocreil. [Ipru3nak

OO0yuaromuiicst CMOXKeT
aKTyaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH aHAJIOTHH.
DopMynHMpOBATH OIIPEACIICHHUE
AByrpaHHoro yria. OGyyaromuiics
HAy4YUTCS JI0Ka3bIBATh CBOMCTBO
paBEHCTBA BCEX JTMHEWHBIX YIJIOB
JIBYTPaHHOT'O yIJIa.
KnaccudunupoBats qByrpaHHbIE
YTJIbI B 3aBUCUMOCTH OT UX
IpaxyCHOU Mephl. Jloka3pIBaTh
TEOpeEMY O MpPU3HAKE
NIEPIEHIUKYJIIPHOCTU ABYX
mockocteil. @opmynupoBaTh
clieAcTBUE (M3 MIPU3HAKA) O
MEPIEeHIUKYISIPHOCTHU MJIOCKOCTH,
KOTOpasi NEPIEHANKYJIIpHA PSAMOI,
10 KOTOPOH MEPECEKAITCA JBE
IIJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPKIECHHS O €r0
CBOMCTBAX; TEOPEMY U CIIEJICTBUE U3
Hee 0 JUaroHaJsX NpsSMOYTrOJIbHOTO

KonrponsHas pabora
10 TEME

Konx mposepsiemoro
pesyibpraTa:




NEPIEHIUKYJIIPHOCTU
IJIOCKOCTEH; TEOpeMa O
IIPSIMOM IIEPECEUCHUS
JIBYX TIJIOCKOCTEH
NEPIEHIUKYISIPHBIX
TPETbEU MIIOCKOCTH.
IIpssMOyTONBHBIM
napajiesenunen; Kyo;
U3MEPEHUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulelIenuneaa.
Teopema o nuaronanu
MPSIMOYTOJIbHOT'O
napajuleJienunena u
CIIEJICTBUE U3 HEE.
CrepeomeTrpuueckue u
MIpUKJIaHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aHUMHBIM
PacroI0KEHUEM NPAMBIX
U TUIOCKOCTH.
IToBTOpEHME:
CKpeIlIMBaoIuecs
IIpsIMBbIE, MapaJIEIbHbIE
IJIOCKOCTH B
CTaHIapTHBIX
MHororpansukax. [Tapa
NapajuIeIbHbIX
IJIOCKOCTEN Ha
CKPEILMBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEIHBAIOIUMUCS
MPSIMBIMU B ITPOCTBIX
cutyanusx. Onyckanue

napaenenumnena. Pemars
CTEPEOMETPUYECKUE 3a/1aUH,
CBSI3aHHBIE C MEPIECHANKYIIPHOCTD
MPSMBIX U IJIOCKOCTEH, UCTIOIb3YS
IIaHUMETPHUICCKUC (I)aKTbI u
Meroasl. [IpoBoauTh nornyecku
KOPPEKTHBIE I0Ka3aTeIbHbIC
paccyXJIeHUsI IPU PELICHUN
TCOMCTPHUYICCKUX 3aaa4, CBA3aHHbIX
C IEPHEHANKYIPHOCTHIO
IJIOCKOCTEHN. AHAIU3UPOBATh U
MOJEJIMPOBATh Ha S3BIKE T€OMETPUU
pCaIbHBICCUTYAllUN, CBA3AHHLIC C
MEPIEHIUKYISIPHOCTBIO TIPSIMBIX U
mrockocreil. MccnenoBathb
MIOCTPOEHHBIE MOJIETH, B TOM YUCIIE
Y C UCIOJIb30BAHUEM arlrapara
anreopsl. Pemars npukiaaneie
3a/1auu, CBA3aHHBIE C HAXO0XK/IEHUEM
TCOMETPHUICCKUX BCININH




NEPIEHIUKYIISIPOB,
BBIYHCIICHUE PACCTOSHUN
OT TOYKHU 10 TOYKH;
IIPSIMOM; IIJIOCKOCTH.
Beruucnenue paccrossHAM
MEXIY
CKPELIUBAIOIIMMUCS
IPSIMBIMU C TIOMOILBIO
NEPIEHUKYISIPHON
IIJIOCKOCTH.
Tpexrpanusiii yrou,
HEPAaBEHCTBA JUIs
TPEXTPAHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMBbI KOCHUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO yIJIa.
DneMeHThI chepudecKoit
TE€OMETPUU:
reoIe3M4eCKre JIMHUY Ha
3emiie

MHororpasns
UKH

CucreMaTu3aius 3HAHWI:

MHoOrorpaHHuk 1 ero
aneMeHThl. [Tupamuna.
Buael nupamu.
[IpaBunbpHas nupamMua.
IIpusma. Ilpsamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBuibHas mpusma.
[Ipsmont
napajuieIenuIe,
MIPSIMOYTOJIBHBIN
napasiesnenumnes, Kyo.
Brinykiieie

OOyyaromuiics Hay4YuTCs
aHaAJIM3UPOBATh PEILICHUE 3a1a4U.
PucoBars BeimyKIIBIE
MHOTOTPaHHUKU C 33JaHHBIMHU
CBOMCTBAaMH; BOCCTAHABIIMBATh
00K BU BBITYKJIOTO
MHOT'OTPaHHHUKA 110 IByM €T0
poeKuusaM. /Joka3plBaTh CBOMCTBA
BBIITYKJIOTO
MHOrorpansuka.Pucosars
BBIITYKJIbIE MHOTOTPAaHHUKH C
Ppa3HOU HIEPOBOI
XapaKTEPUCTUKOM; NCCIIEN0BATH

KonrponsHas pabora
10 TeMe

Kon nposepsiemoro
pe3yibTrara:




MHOT'OTpaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbBIE U
MOJIYIIPaBUJIbHBIE
MHOTOI'paHHUKU

BO3MOXHOCTH IMOJY4YECHUS
pe3yJibTaTa Ipu BapbUPOBAHUU
JlaHHbIX. JloKka3biBaTh CBONCTBA
MPaBUJILHBIX MHOTOIPaHHUKOB.
[InanupoBaTh IOCTpOCHUE
MPaBUJIbHBIX MHOTOIPAaHHUKOB Ha
MOBEPXHOCTSX IPYTUX MPABUIBHBIX
MHOTOI'PAHHUKOB

IlonsTue BCKTOpa Ha
IIJIOCKOCTH U B

kOOyuaromuics HayqIuTCs
AKTyaJIU3UPOBATh (PAKTHI U METOBI

KounTponbhas pabota
o TemMe

12 npoctpadcTe. CymMMma u IUTAHUMETPUH, PEJIEBAHTHBIE TEME, Kon nposepsiemoro

Pa3HOCTh BEKTOPOB, MpOBOIUTH aHanoruu. OnepupoBaTh | pe3ysbTaTa:

MIPaBUIIO MOHSATHAMH: BEKTOP HA IUIOCKOCTH U

napaiesienurnea, B IIPOCTPAHCTBE; KOMILIaHAPHBIE

YMHOXXCHHUE BEKTOpa Ha BeKTOPBI. [IpuBOIUTE IpHMEpEI
BCKTOpr B YHrCII0, PA3JIOKCHUC (bI/ISI/I‘-IeCKI/IX BCKTOPHBIX BCJIWYHH.
HpOCTAHCTE BEKTOpa 10 0a3ucy Tpex OCfaI/IBa}“L IpaBUja BBIMOJIHEHUS
e BCKTOvaB, HEC JICKallluX B JACHUCTBHU CJIOKCHUS U BBIYMTAHUA

OJTHOM TJIOCKOCTH. BEKTOPOB, YMHOKEHHS BEKTOPa Ha

CkansipHoe YUCIIO.

MIPOU3BEJICHUE, Jloka3bIBaTh MPU3HAK

BBIYUCIICHUC yTJIa MCXKIY KOMINIIAHAPHOCTU TPEX BCKTOPOB.

BEKTOpaMH B Jloka3bIBaTh TEOPEMY O PA3JI0KEHUH

MIPOCTPAHCTBE. T000T0 BEKTOpA MO TPEM JTaHHBIM

[Ipocreiimme 3agauu ¢ HEKOMILJIAHAPHBIM BEKTOpaM

BEKTOpaMU

O6o061maronee OOyyaromuiics Hay4YuTCs peuaThb HTorosast KOHTpOJIbHAS
MosTopentie, MOBTOPEHUE MOHATUH U CTepeOMETPUUECKUE 3a/1a4H Ha pabota Nel
oGoGmeHHe 5 METOIOB Kypca AOKA3ATENBCTBO MATEMATHIECKHX Kox mposepsiemoro
" reomerpun 10 kiacca, OTHOILICHUN, HAXOXK/ICHUE pesysbTara:

cucreMaTmu3anus 3HAHHUH. TCOMETPHUICCKUX BEININH (JIJ'II/IH, Hrorosas KOHTpPOJIbHAA
cucTeMaTusa

WA 3HAHUU

Hcropus passButus
CTEpEOMETPHUU KaK HayK1
U €€ pOJIb B Pa3BUTUHU

YTJIOB, IJIONIAICH, 00BEMOB).
Hcnonws30Bath Nnpyu pelieHnH
CTEPEOMETPUUECKUX 3a]1a4

pabota No2




COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

TUTAHUMETPUYECKUE (PaKThI U
MeTobl. [IpoBoauTs Tornyeckn
KOPPEKTHBIE JI0Ka3aTeIbHbIE
pacCyXACHUs IIPU PELICHUU
CTEpPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3a]ad.
CpaBHUBaTh U aHAJIU3UPOBATH
peaJIbHbIE CUTYallUH U BBISBIIATH
BO3MOXXHOCTb €€ MOJICJIMPOBAaHUS Ha
S3BIKE T€OMETPHH.

OOyuaromuiics Hay4YuTCs
MOJIETIUPOBATh PEAJIbHYIO CUTYaLUIO
Ha SI3bIKE TEOMETPUHU U HCCIIEI0BATh
IIOCTPOCHHBIE MOJIEIIN, B TOM YHCIIE
U C UCIIOJIb30BAaHUEM arlrapara
anreOpsl. Micnonb3oBathb
KOMIIBIOTEPHBIE IPOIPaMMBI ITPU
pewennu 3anad. Ilomydars
IIPEICTAaBICHUE O TEOMETPUU KaK O
pa3BUBAOILICICS HAYKeE,
HCCIEAYIOIIEH OKPYKAKOLIUN MUD,
CBSA3aHHOM C peaIbHbIMHU
00BbEKTaMH, OMOTaoIell pelmnTh
peayibHbIE JKU3HEHHbIE CUTYaIlUH O
POJIN CTEPEOMETPHUH B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBaTh U aHATTU3UPOBATH
YTBEPXKACHHUSI C LIENBIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKIECHUN.
HccnenoBaTh MOCTpOEHHBIE MOJIEIH.
Vcnonp30Bath 1U(POBBIE peCypChl

Koa nposepsiemoro
pe3ynbTarta:




OBLLEE

KOJIMYECTBO
YACOB 10 102
[IPOTPAMME




11 KJIACC

Ne
n/m Kon Pe3ynbratel n1esTenbHOCTH OneHouyHbIe TPOLEAYPHI
Ha3zBanue n4e
OcHoBHOE cojiep:KaHue
pasnena (TeMbl) | CTBO
qac
OB
1 OO0yJarmuics HaydYuTCs KontposbHas padota
[ToBTOpEHME: KOOPAMHATHI YHarotl i P P
15 aKTyallM3upOBaTh (PaKThI U 0 TeMe

AHanuTnyecka
sl TEOMETPHUS

BEKTOpA Ha MJIOCKOCTH U B
IIPOCTPAHCTBE, CKAIAPHOE
MIPOU3BEJICHUE BEKTOPOB,
BBIYMCIICHHUE YIJIa MEXKIY
BEKTOpPAaMHU B MPOCTPAHCTBE.
YpaBHeHHE NPAMOH,
MIPOXOASIIEH uepe3 1Be
TOYKHU. Y paBHEHUE
IJIOCKOCTH, HOPMAJIb,
YpaBHEHUE IIJIOCKOCTH B
oTpeskax. BekropHoe
npousBeqieHue. JInnennpie
HEPABEHCTBA, JINHENHOE
IIPOrpaMMHUPOBAaHUE.
AHaMTAYECKHE METObI
pacdera yriia Mexay
MPSIMBIMU U TUIOCKOCTSIMH B
MHOrorpanHukax. ®opmyna
pacCTOAHUSA OT TOUKHU 10
IIJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccroauit
OT TOYKH JI0 TUNIOCKOCTH B
KyOe U IpaBUIIbHOM
MUpAMUIE

METO/Ibl IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME, IPOBOUTH
aHasiornu. CBOIUTH 1EUCTBUS C
BEKTOPAMHM K aHAJIOTMYHBIM
JEHCTBUAM C UX KOOPAUHATAMHU.
Bbr4ucasaTh ¢ MOMOLIBIO
CKaJIIPHOT'O YMHOXKEHMSI JTUHbI
BEKTOPOB, YIJIbl MEXy HUMH,
yCTaHaBIIMBATh
NEPIEHIUKYJIIPHOCTD BEKTOPOB.
BbIBOIMTE ypaBHEHNE IIIIOCKOCTH
U (popMyIy pacCTOSTHUS OT TOUKH
110 TiockocTu. O0yyaromucs
Hay4yuTCs penlaTh 3a/1a4y,
coderast KOOpAUHATHBIN U
BEKTOPHBIN MeToAbl. [IpoBoauTh
JIOTUYECKH KOPPEKTHBIE
JI0Ka3aTeNbHbBIE PACCYKICHUS IIPU
pEIIeHNN FeOMETPUUECKUX 3a1a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOIOMETO/A.
AHanM3upoBaTh U MOAEIUPOBATH
Ha SI3bIKE TEOMETPUU peajbHbIE
CUTYallH, CBI3aHHBIE BEKTOPaMU

Konx mposepsiemoro
pesyibpraTa:




1 KoopauHaramu. Mccenosarb
MOCTPOCHHBIE MOJIENIH, B TOM
YHCJIE U C UCII0JIb30BAHUEM
amnmnapara ajreopsl.

IToBTOpEHME,
00001IeHHE U
CHCTEeMaTH3aIu
sl 3BHAHUHU

15

CeueHust MHOTOTPAaHHUKOB:
CTaHapTHbIE
MHOT'OTPaHHUKH, METO]1
CJIEJIOB, CTaHAAPTHBIE
IJIOCKOCTH, TI€PECEUEHUs
IPSIMBIX U IIJIOCKOCTEM.
[TapajtenpHble psMBbIE U
IUIOCKOCTH: MapaJlIeNIbHbIE
CEYEHUs, pacyeT
OTHOLICHMH, YIJIBI MEXTY
CKpEIINBAIOIIUMUCS
IPSIMBIMHU.
IlepnenaukynspHsie
IPSIMBIE U TUNIOCKOCTH:
CTaH/IapTHbBIE Tapbl
NEPIEHIUKYIIIPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETpUHU
MHOTOTPaHHHUKOB, TEOpEMa
0 TpeX MEePNEeHIUKYIIApax,
BBIUMCJIEHUS JUIMH B
MHOTOTPaHHHUKAX.
IToBTOpEHuMe: mIonaau
MHOT'OYTI'OJIbHUKOB,
(bopMyIIBI 1S TUTOTIAICH,
CO00pakeHUs O00uSI.
ITmomann ceuenuit
MHOTOTPaHHHUKOB: IUIOIIAN
ITOBEPXHOCTEH, pa3pe3aHus

OO0yuarouuiicss HAy4uTCsl CTPOUTh
ceuyeHus. Pemate
CTEpPEOMETPUUYECKHE 3a7a4M HA
JI0KAa3aTeJIbCTBO MAaTEMaTHUECKUX
OTHOIICHUH, HAXO0XKICHNE
TCOMETPUYECKUX BEITUYUH (JIJTUH,
YIJI0B, IIOMIa ei, 00BEMOB).
Hcronb30Bath Mpu pelieHUH
CTEPEOMETPUUYECKHX 3a/1a4
IJIaHUMETpUYeCKue (HaKkThl U
MeToabl. [IpoBoauTE JOTHYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIC
PacCyXJIEHUS TIPU PEIICHUH
CTEPEOMETPUUYECKUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
pealibHbIe CUTYallUU U BBISIBIISTH
BO3MOKHOCTh €€ MOJICTTUPOBAHUS
Ha S13bIKE T€OMETPHH.
MopaenupoBaTh peaqbHYIO
CUTYAIIUIO Ha SI3bIKE T€OMETPUU U
HCCJIEI0BATh MIOCTPOCHHBIE
MOJIENIM, B TOM YHCJIE U C
HCITOJIh30BAaHMEM allapara
anre6psl. Micnons3oBath
KOMITHIOTEPHBIE TPOTPAMMBI TIPU
pelIeHnu 3a/1a4b

KoHntposbHas
paborta
1o
TEME
Kox mposepsiemoro
pe3ynbTaTta:




Ha 4acTH, COOOpaKEeHUs
monoous

O0pem
MHOTOTPaHHUK
a
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O6bem Tena. O6beM
IPSIMOYTOJIBHOT'O
napauenenunena. 3aiaduu
00 ynBoeHuM Ky0a, o
KBaJpaType Kyo0a; o
TPUCEKLUH YIJIa.
Crepeomerpuueckue
3aJlauu, CBA3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO
napaenenunesa.
[Ipuknagneie 3agauu,
CBSI3aHHBIE C BBIUMCIIEHUEM
o0bemMa NpsSMOYTroJIbHOTO
napamenenunena. Oovem
IIPSAMOM TIPU3MBI.
Crepeomerpuueckue
3aJ1a4uM, CBA3aHHbIE C
BbIUUCIIEHEM 00BEMOB
MIPSIMOM TIPU3MBI.
[TpuknaaHble 3a1auu,
CBsI3aHHbIE C 00BEMOM
MIPSAMOM IIPU3MBI.
Brruncnenue o6beMoB Tel
C TIOMOIIIBIO
OTpeeNIEHHOr0 UHTErpasa.
O06beM HaKJIOHHOM MPU3MBI,
nupamuasl. Dopmyna
o0beMa MUpPaMHJIBL.
OTtHo1eHue 00HEMOB
MUPaMUJL C OOIUM YTIIOM.
CrepeomMeTrpuueckue
3aJ]auu, CBA3aHHBIE C

OO0yJarmuiics HaydYuTCs
CBOOOHO OTEPUPOBATH
MOHATUSAMH: 00BEM TeJ1a, 00beM
MPSIMOYTOJIBHOTO
napajuiesienumnena.
DopMyJIUPOBATH OCHOBHBIE
cBOMCTBAa 00beMOB. [[0Ka3bIBaTh
TeopeMy 00 oObeme
PSIMOYTOJIBHOTO
napajuieNienunena, CiIeCTBUS U3
Hee. PemaTe ctepeoMeTpuyeckue
3aJ1auM, CBA3aHHBIE C
BBIYHCIICHUEM 00bemMa
IPSIMOYTOJIBHOTO
napajuiesenunesaa, Npu3Mbl.
CpaBHUBAThH U aHATTU3UPOBATH
YTBEPKACHHS C TEITBIO
BBISIBJICHHSI IOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXaeHuil. AHATU3UPOBATH U
MOJICTTUPOBATH Ha SI3BIKE
TreOMETPUHU peallbHbIe CUTYAIIUH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienumne/1a, IpU3Mbl,
nupamuel. MccnenoBarhb
MMOCTPOCHHBIE MOJICITH, B TOM
YHCIIe ¥ C UCIIOJIb30BAaHUEM
anmnapara anreopsl. BerBonute
OCHOBHYIO HHTETPAILHYIO
bopmymy JJ1s1 BEIYHCIICHUS
00BemMoB Ten. Jloka3bIBaTh

KonTponbhas
paborta
o
TeEME
Kox mnposepsiemoro
pesynbTarta:




00beMaMH HAKJIIOHHOM
IIPU3MBI, TUPAMUBL.
IIpukiiaguele 3aga4u 110
Teme «O0BEMBI TEN,
CBsI3aHHbIE C 00BEMOM
HAKJIOHHOH NPU3MBI,
nupamuel. [Ipumenenue
00beMoB. Beruncnenue
PacCTOSIHUSA 10 MIIOCKOCTH

TeopeMy 00 00beMe HAaKIIOHHON
NPU3MBI Ha TIPUMEPE TPEYTOJIBHOM
HPU3MBI ¥ ISl IPOU3BOJIBHOM
npu3Mebl. Jloka3biBaTh TEOPEMY:
00 o0beme nupaMubl,
(bopMyITHPOBATh CIEACTBUS U3
Hee: 00beM YCeUeHHOM
nupamuibl. BerBogute hopmyny
JUISL BBIYUCIICHHSI 00BEMOB
YCEYEHHOM IMMPAMHUJIbI

Tena BpaieHus

24

[unuHapuaeckas
MOBEPXHOCTh, 00pa3yrolIre
LHUAJIMHIPUYECKOU
noBepxHocTu. Llumuuap.
IIpsiMont kpyrosoun
mumHp. [Tnomans
MOBEPXHOCTH LIMJIMHAPA.
Konunueckasi moBepXHOCTb,
00pa3yrorme KOHMIEeCKOM
nosepxHoctu. Konyc.
Ceuenue koHyca
IJIOCKOCTBIO,
MapaieIbHOMN IIIOCKOCTH
OCHOBaHUsA. Y CEYCHHBIN
KoHyc. M300paxenue
KOHYCOB U YCE€UEHHBIX
KoHycoB. [lomane
OOKOBOI TOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH
KOHYyca.
CrepeomeTpuyeckue
3aJ]a4uM Ha J0Ka3aTeJIbCTBO
U BBIUUCIICHUE,
MIOCTPOEHUEM CEUCHUH

OOyyaromuiicst HayuuTCs
CcBOOOJIHO ONIEPUPOBATH
HNOHSTUSIMU: LUJIMHAPUYECKAs
IIOBEPXHOCTH, IMIINHAP. M3ydaTs
CIO0COOBI IOJTyYEHUs
LWIMHIPUYECKON IIOBEPXHOCTH,
nuMHapa. M300paxars LUIUHAD
U €0 CEYEHUS TUIOCKOCTBIO.
CB000OIHO OonepUpoBaTh
MOHSTHSIMH: KOHUYECKAs
MOBEPXHOCTh, KOHYC, YCEUEHHbIN
KOoHYyC. M3ydnT criocoObl
MOJYYECHUSI KOHMYECKOU
IIOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €r0 CEYEeHHUs
IJIOCKOCTBIO, IIPOXOASIIEN Yepe3
0Cb, U TNIOCKOCTBIO,
NEPIEHIUKYIIIPHON K OCH.
BreiBonuTh hopmyIibl 1i1st
BBIYUCIICHUS] OOKOBOI U IOJTHOM
MMOBEPXHOCTEW TEJI BPAILICHUSI.
Pemars crepeomeTpruueckue
3aJ1a4uM, CBA3aHHbIE C TE€IaMHU
BpallleHUs], HAX0)KJIEHUEM

KonrponsHas pabora
10 TeMe

Konx mposepsiemoro
pesyibpraTa:




LWIMH]pa, KOHYca.
[Tpuxnanueie 3a1a4u,
CBSI3aHHBIE C LIUIMHIPOM.
Cdepa u map. [lepeceuenue
cdepsl U mapa ¢
miockocThio. Kacanue
mapa u cepsl
IJIOCKOCTBI0. By u
N300paXkeHue 1apa.
YpasHenue chepsl.
[Tnomane chepsl u ee
yacteil. Cummetpust chepsl
U 11apa.
Crepeomerpuueckue
3aJ]a4uM Ha J0Ka3aTelbCTBO
Y BBIYUCJICHHE, CBSI3aHHBIC
co cepoli 1 mapom,
MIOCTPOEHUEM MX CEUYCHHI
10cKOCThIO. [Ipukianabie
3aJ1a4uM, CBA3aHHbBIE CO
cdepoii u mapom.
IToBTOpEHME: OKPYKHOCTH
HAa TJIOCKOCTH, BBIUNCIICHUS
B OKPYXHOCTH,
CTaHAapTHBIE TO00USI.
Pasnnunsie koMOMHAIIN
TeJ BpalleHUs U
MHOTOTPAHHUKOB. 3a/1a4u
o teMe «Tenau
MOBEPXHOCTH BPAIICHUS

TIona M OOKOBOH U MOJTHON
MOBEPXHOCTH, TOCTPOECHUEM
ceyeHuil. Mcnonp30BaTh npu
pelIeHnH 3a1a4
TUTAHUMETpUIecKue (PakThl U
MeToabl. O0yUaromuncs
HAy4YUTCS CPAaBHUBATH U
AHAIM3UPOBATH YTBEPXKJICHUS C
[EJTbIO BBISIBIICHUS JIOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHAITU3UPOBATH U
MOJICIIUPOBATH Ha SI3BIKE
reOMETPUHU pealibHbIe CUTYAIIUH,
CBSI3aHHBIE C KOHYCOM U
uunHIpoM. McenenoBats
MOCTPOEHHBIE MOJIEH, B TOM
YHCIIe ¥ C UCIIOJIb30BAHUEM
anmnapara ajreopsl
AKTyanu3upoBaTh (HakThl U
METO/TbI ITITAHUMETPHH,
pelieBaHTHBIE TEME, POBOIUTH
aHasiornu. CBo6GOIHO
OTIepUpPOBaTh MOHATUSIMHU: chepa
U 11ap, UEHTp, paauyc, TuaMeTp
cdepsl u mapa. MccnenoBats
B3aUMHOE PacIojokeHue chepol
U TUIOCKOCTH. POPMYTHPOBATH
onpeesieHue KacaTeIbHOU
MIJIOCKOCTH K
chepe.OOyyaromuiicss HAYIUTCS
JIOKa3bIBaTh TEOPEMBI O CBOMCTBE
Y IIPU3HAKE KacaTeIbHON
TJIOCKOCTH. BriBOAUTH popmyty
JUIST BBIYUCIICHUS TUIOMIA N Chephl




yepes paaunyc cepsnl. Pemars
CTEepeOMETpUYECKHUE 3a1a4H,
CBsI3aHHBIE CO cpepoit U mapom,
HAXO0XJICHHUEM IUIOMIA U Cephl U
€€ 4acTeu, MOCTPOEHUEM CEUEHUH
cdepsl U mapa. AHAIU3UPOBATH U
MOJIETUPOBATh Ha SI3bIKE
reOMEeTPUHU pealibHbIe CUTYAlIUH,
CBSI3aHHBIE C IAPOM U cPepoil.
OOyyaromuiicst Hay4YuTCs pelaTh
MPOCTHIE 33]1a4H, B KOTOPBIX
GurypupyroT KOMOMHAIMU TEJ
BpallleHUsl U MHOTOTPAaHHUKOB.
Hcrnons30Bath Npyu pelIeHUN
3aJ1a4, CBA3aHHBIX CO cepoil u
11apoM, MJIaHUMETPUUECKUE
dakTel 1 MeTobl. O0yyaromuiics
HAY4YUTCS peniaTh
CTEPEOMETPUYECKHUE 3aaUH,
CBSI3aHHBIE C TEJIaMH BpaICHMUS,
IIOCTPOEHUEM CEUECHUH TEN
BpaIlleHus, C KOMOWHAITUSIMU Tell
BpallleHUs] 1 MHOTOTPAaHHHUKOB.
[TIpoBOaUTH JIOTUYECKH
KOPPEKTHBIE IOKa3aTeIbHbIE
paccyX/1eHus MIPH pelIeHun
reOMeTpUUYECKUX 3a7ad,
CBSI3aHHBIX C
MEPIEeHIUKYISIPHOCTHIO
IJIOCKOCTEN. AHAIM3UPOBATH U
MOJIETTUPOBATh Ha SI3BIKE
TEOMETPHH PEATbHBIC CUTYAIIHH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
Uccnenosats mOCTpOCHHBIE




MOJIEJIN, B TOM YHCIIE U C
UCIIOJIb30BaHUEM arapaTa
areOpbl

ITnomanm
MOBEPXHOCTHU U
00BEMBI
KPYTJIbIX TEJ

O6wem nunuaapa. Teopema
00 00beMe PSIMOTO
uwimHapa. [momaaun
OOKOBOI U TTOJTHOU
MOBEPXHOCTH IMIIMHPA.
Brruncnenne 06beMoB Tel
C TIOMOIIIbIO
OTIPE/ICIICHHOTO MHTETpaa.
O6bem konyca. [Tnomanu
OOKOBOI U MTOJTHOU
MOBEPXHOCTH KOHYCA.
Crepeomerpuueckue
3aJ1auM, CBA3aHHbIE C
BBIYMCIICHHEM 00BEMOB
HWIMH]IpA, KOHYCA.
IIpukiiagHble 3a1a4u 110
TeMe «OO0BeMbl U TIOIATN
noBepxHoctel Ten. O0beMm
rapa ¥ mapoBOTo CEKTopa.
Teopema 06 o6bemMe m1apa.
[Tnomans chepsl.
CrepeomMerpuueckue
3aJ1auM, CBS3aHHBIE C
BBIYHUCIICHHEM 00BEMOB
rapa, mapoBOTro CETMEHTa,
IIIAPOBOTO CEKTOPA.
[TpuknanHbie 3a1a4u 110
TeMe «OO0BEMEBI TEII»,
CBsI3aHHBIE C 00BEMOM
mapa v 1iomaabio chepol.
COOTHOIICHUS MEXKTY

OO0yyaromuiicst CMOXXET CBOOOTHO
ONEepUPOBATH MOHIATUSIMU: 00BEM
Tena, TIOMIAlb MOBEPXHOCTH.
®opmynrpoBaTh OCHOBHbBIE
CBOICTBa 0OBEMOB.
OO0yJarmuiics HaydYuTCs
JIOKa3bIBaTh TEOPEMBI: 00 00BeEMe
WIMH]IPA; 00 00beMe KOHYca.
BreiBonuTh hopmyIbl 1i1st
BBIYHCIICHHSI 00bEMa YCEUSHHOTO
konyca. MccrnenoBarb
MMOCTPOCHHBIE MOJICITH, B TOM
YHCIIe ¥ C UCIIOJIb30BAaHUEM
anmnapara ajreOpsl. Y3HaeT
BO3MOXXHOCTH pEIICHUS 3a/1a4 Ha
MTOCTPOCHHE ITUPKYJIEM H
JIMHENKOM, 0 KJIaCCHUYECKHUX
Hepa3penmnMbIX 3a1adax. CMOXKeT
CBOOOJTHO OTIEPUPOBATH
TOHSTHSIMH: IIAPOBOM CETMEHT,
IaPOBOM CJIOM, IIAPOBOM CEKTOD,
OCHOBaHHE M BBICOTA CETMCHTA,
OCHOBaHHE U BBICOTA IIAPOBOTO
ciost. OOy4JaronIuiicss Hay4YnuTCs
BBIBOJIUTH (DOPMYIIBI JIJISt
HaXO0XJIEHHUS 00HEMOB IIIAPOBOTO
CETMEHTa, MAapPOBOT0 CEKTOpa,
momaau chepsl. Jloka3piBaTh
TeopeMy 00 oObeMe mIapa.
Pemate crepeomerpuyeckue
3aJlaud, CBSA3aHHBIE C 00bEMOM

KonrponsHas padora
10 TeMe

Konx mposepsiemoro
pesyJbraTa:




IUIOLIA/IIMU [TOBEPXHOCTEN 11apa, IapoBOro CErMeHTa,

U 00beMaMM MOIOOHBIX TeN. | I[IAPOBOI0 CEKTOPA, IUIOIAAbIO
[TonoGHbIe Tena B cdepol. CpaBHUBATH U
npocTpaHcTBe. M3MeHnenue aHAJIM3UPOBATh YTBEPIKIECHUS C
o0bema Ipu MoA00uH. LIEJIbIO BBISBIICHUS JIOTMUECKU
Crepeomerpuueckue KOPPEKTHBIX U HEKOPPEKTHBIX
3aJjauu, CBA3aHHBIE C paccyX1eHui. AHaJIM3UpPOBaTh U
BBIUUCIIEHEM 00BEMOB TEI MO/JICJINPOBATh Ha S3bIKE

U ILIOLIA/Ied IOBEPXHOCTEN TE€OMETPUH pealIbHbIE CUTYALIUH,

CBSI3aHHBIE C 00BEMOM II1apa,
[IApOBOTO CErMEHTA, IIIapOBOTO
CETMEHTA, TUIOIIABI0 ChEepHI.
CB00OIHO ONIEPUPOBATH
MOHSITUEM: TTOAOOHBIE TEJa B
MIPOCTPaHCTBE. BBIUUCTATH
00BEMBI TEJI C TTOMOIIBIO
OTIpeIeIEHHOr0 UHTEerpaa.
Pemate crepeomerpuyeckue
3aJ1auM, CBS3aHHBIE C
COOTHOIIECHUSMHU MEXKTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00BbeEMaMH MTO00HBIX TEJI.
[TpoBOAKUTH TOTUYECKH
KOPPEKTHBIC JIOKa3aTeTbHBIC
paccyXIeHUs MPH peIIeHun
TEOMETPHUYECKUX 3a7ad,
CBSI3aHHBIX C BHIYHUCIICHHEM
00BEMOB TeJT C TTOMOIIIBIO
OTIpe/IeNIEHHOTO HHTETrpara,
HAXO0XJICHUEM COOTHOIIICHHS
MEXy TUTOIIAISIMU
MOBEPXHOCTEN U 00 bEMaMu
MOIOOHBIX Tel. AHATU3UPOBAThH U
MOJICJTUPOBATH Ha SI3bIKE




TCOMCTPHUH PCAJIbHBIC CUTYyallUH,
CBsI3aHHBIE C 00bEMAMU U
IMOBCPXHOCTAMMU TCJI, HA
J0Ka3aTeJIbCTBO U HA HAXO0XJICHHUEC
TCOMECTPHUYCCKUX BCIMINH

OO0yuarouuiics HayIuTCs

KonrponsHas padora

5 CBOOOJTHO OTIEpUPOBATH o TeMe
HOHSATHSAMH: OTOOpakeHue Kon nposepsiemoro
IIPOCTPaHCTBA Ha ceOsl, ABMIKEHHUE pesyibTrara:
JIBM>KEHUS IPOCTPAHCTBA. IPOCTPAHCTBA; LIEHTPAJIbHAS,
OtoOpakenusi. J[BU>keHUs M | oOceBasi U 3epKajibHasi CAMMETPUH,
paBeHcTBO (uryp. Obuiue napaielibHbli IepeHoc;
cBoiicTBa nBUKeHUN. Buibl pPaBEHCTBO U MO700He HuUryp.
JIBYDKEHUI: MapasuienbHbId Jloka3bIBaTh YTBEP:KJIEHUS O TOM,
MIEPEHOC, LIEHTpaJIbHas YTO IIEHTpPaJIbHAS, OCEBAs U
JBmoxeHus CUMMETpHS, 3epKaJibHas 3epKaJIbHasi CHMMETPUH,
CUMMETpHSL, TOBOPOT napaJuleIbHbIA IEPEHOC
BOKPYT IPSAMOIA. SBIISIIOTCSI IBUKECHUSMHU.
[IpeoOpa3zoBanus mogoous. OnepupoBaTh MOHATUAMU:
[Tpsmas u chepa Ditnepa. npsmas 1 chepa Ditnepa.
I'eomerpuyeckure 3a1auum Ha OO0yyaromuiicst Hay4YuTCs pelaTh
IPUMEHEHHE JABHKEHUS reOMETPHUECKHUE 3a/1a41 C
HUCIIOIb30BAHUEM JIBIOKCHHUI.
Vcnonb30BaTh NpH pelieHNH
3aj1a4 IBIKEHHS TPOCTPAHCTBA U
UX CBOMCTBA
Ob6o061aroriee MOBTOpEeHNE OOyuaromuiics Hay4uTCs periaTh KonrtponsHas pabora
MOHSATHI U METO/IOB Kypca CTepeOMEeTpUYECKHUE 3a7aul Ha o TeMe
[ToBTOpenwue, 17 | reomerpun 10-11 knaccos, JI0Ka3aTeIbCTBO MaTEMAaTUYECKUX Kox mposepsiemoro
000011eHNE U CUCTeMaTH3alMs 3HAaHUH. OTHOIICHUH, HAX0XKJIEHUE pe3yibTara:
cucTeMaTH3alu Hcropus pa3BuTus reOMETPUYECKUX BEIHYUH (IJIUH,
s SHAHUHT CTEpPEOMETPUHU KaK HAYKU U YTJIOB, TUIOIIACH, 00HEMOB).

€€ poJIb B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX

Mcronp30Bath MpH pelieHUH
CTEPEOMETPUYECKUX 33719




Y KOMITbIOTEPHBIX
TEXHOJIOTUN

TUTAHUMETPUYECKUe QaKThl U
Metobl. [IpoBoauTs orndecku
KOPPEKTHBIE JI0KA3aTeIbHbIE
pacCyXIeHHUs IIPU PELICHUH
CTEPEOMETPUYECKUX U
IUTAHUMETPUYECKUX 3a7ady.
CpaBHUBaTh U aHAJIM3UPOBATH
pEalIbHBIE CUTYALlH U BBISIBIIATH
BO3MO>KHOCTb €€ MOJIEJTMPOBaHUs
Ha SI3bIKE TE€OMETPUHU.
OOyuaromuiics HayquTcs
MOJEIINPOBATh PEAIBHYIO
CUTYaLIUIO Ha S3bIKE TEOMETPUHU U
HCCJIEN0BATH IOCTPOCHHBIE
MOJIEJIN, B TOM YHUCIIE U C
HCIIOJIb30BAaHNEM allrapara
anreOpsl. Micnonp3oBath
KOMIIBIOTEPHBIE TIPOIPaMMBI IIPU
pewenny 3agad. OOyyaromuics
MOJIYYUT MPEJCTABIEHUE O
TEOMETPHUHU KaK O Pa3BUBAIOLIEHCS
HayKe, HCCIEeAYIOUIEH
OKPY’KaIOIIHI MUP, CBI3aHHOM C
peaTbHBIMU OOBEKTAMH,
MIOMOTAIOIIEH PEINTD PeaIbHbIE
JKU3HEHHBIE CUTYaLlUU O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBILIEE
KOJIMYECTBO
YACOBIIO
[TIPOTPAMME

102

HToroBasi KOHTpOJIbHAsS
pabota Nel

Kon nposepsiemoro
pe3ynbpraTa:




Ntoroas KOHTpOJIbHASA
pabota Ne2

Kon nposepsiemoro
pe3yibraTa:




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koxn . .
T I IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAaThl 0CBOCHHS OCHOBHOI 00pa30BaTe/1bHOI IPOrPaMMBbI CpeIHero 001ero
e o0pa3oBaHusi
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMH: TOUKA, NPsiMasi, INIOCKOCTh
7.2 [TpuMeHATh aKCHOMBI CTEPEOMETPHHM U CJIEACTBUS U3 HUX MPH PEILICHUH F€OMETPHUECKUX 3a/1au
7.3 OnepupoBath NOHATHAMU: APAILIEIBHOCTD U MEPIEHIUKYISIPHOCTD NMPSIMBIX U INIOCKOCTEN
7.4 KnaccuguiupoBaTb B3aMMHOE PacHOI0XKEHHUE IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh NOHATUSAMU: IBYTPAHHBINA yrojl, 'PaHU JIBYTPAHHOTO yIIIa, peOpo ABYTPaHHOTO yria, TMHEHHBIN Yroi JBYyrpaHHOrO
yria, TpajlyCHas Mepa JIBYTPaHHOTO yria
76 OnepupoBaTh NOHATHSIMU: MHOTOTPAHHUK, BBITYKJIbIA U HEBBITYKJIbIII MHOIOIPAaHHUK, 3JIEMEHThl MHOT'OI'PaHHUKA, ITPaBUIIbHBIN
MHOTOTPaHHUK
7.7 Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (ITMPaMuUa, IPU3Ma, MPSIMOYTOJIbHBIN Napajjienenune], Kyo)
78 KnaccugunupoBaTb MHOIOIpaHHHMKH, BBIOMpas OCHOBAaHUS IS KiacCHU(UKalMU (BBITYKJIbIE U HEBBIIYKIIbIE MHOTOTPaHHUKH,
MIpaBWJIbHBIE MHOTOIPaHHUKH, IPSIMbIE M HAKIIOHHBIE TIPU3MBI, TapaslIeIeHUIIe Ibl)
79 OnepupoBarh NOHATHSAMH: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
7.10 OOBSACHATH MPUHIIMIIBI IOCTPOEHUS] CEUEHUN MHOTOIPAaHHUKOB, UCIIOJIb3YsI METOJ CIIE/I0B
711 CrpouTh ceyeHUs MHOTOIPAaHHUKOB METOJOM CJIE€/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y
Pematsb 3a1aun Ha HaXOXKAEHUE FEOMETPUUECKUX BEJIMYMH 10 00pa3aM Win alropuTMam, MpUMEHsISl U3BECTHbIE aHAIUTUYECKUE
7.12 METO/BI MIPH PELICHUU CTaHIAPTHBIX MAaTEeMaTUUECKUX 3ajlad Ha BBHIYMCIIEHUE PACCTOSHUN MEX]y ABYMS TOUYKaMH, OT TOUKH J10
MPSIMOMN, OT TOUKHJIO MJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS MPSIMBIMU
Pemrate 3a1aun Ha HAXOXKIEHUE TEOMETPUUECKUX BEJTMUMH 110 00pa3liaM MITH aJropuTMaM, IPUMEHsSI U3BECTHbIE aHATUTUYECKHE
7.13 METO/IbI IPU PELIEHUH CTaHAAPTHBIX MaTEMaTHUECKHX 3a/1a4 Ha BBIYMCIICHHUE YTJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSMBIMU, MEXKIY
IIPSIMON U TNIOCKOCTBI0, MEXKAY IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB
714 Bbruucnate 00bEMBI M TUIOIIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMUia) ¢ MpUMEHEHUuEM (HOpMYJ, BBIUUCIATH

COOTHOIICHUS MCXKY TTIOIIAIsIMU HOBerHOCTeﬁ, 00BEMamMu HOJIO6HI)IX MHOT'OIrpaHHUKOB




OnepupoBath NOHATUAMU: CAMMETPHS B TPOCTPAHCTBE, LIEHTP, OCh U IMIIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPHH

7.15
burypsl
716 W3Bnekath, mnpeoOpa3oBBIBATE M HHTEPIPETUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX T'E€OMETPHUYECKHX (Urypax,
MPEJCTABICHHYIO HAa YePTEkKaxX U PUCYHKAX
717 [TpumensaTh reoMeTpuyeckre (aKThl JUIS PELHICHUS CTEPEOMETPHUYESCKHUX 3a/ad, MPEANOoIaraonIiX HECKOJIbKO MIaroB PEIICHHS,
€CITM YCJIOBHSI IPUMEHEHHsI 3aJ1aHbI B SIBHOH (opme
718 [IpumeHsTh mpoCTEHIINE NPOrpaMMHBIE CPEACTBA M JJICKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI MPH  PEIICHUH
CTEPEOMETPUYECKHX 3a/1a4
719 [TpuBOAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOE U JKU3HHU, PACIIO3HABATH MTPOSBICHNE 3aKOHOB T€OMETPUHU B
HCKYCCTBE
[TpuMeHsTh MOTyYeHHBIC 3HAHUS Ha TIPAKTHKE: aHATU3UPOBATh PEATbHBIC CUTYAIlU! ¥ IPUMEHSTh U3Y4YEeHHBIC TOHATHUS B ITPOIECCEe
720 MIOMCKA PEIICHUs] MaTeMaTH4eCK! CPOPMYIHMPOBAHHON MPOOIEMBI, MOJECIHPOBATh PEANbHBIC CUTYallMd Ha S3bIKE T€OMETPHH,
WCCIIEIOBAaTh TIOCTPOCHHBIE MOJICNH C HCIOJIB30BAHMEM T€OMETPHUYECKHX IOHITHH W TEOpeM, ammaparta anreOpbl, pemaTh
NPaKTHYECKHE 33/1a41, CBA3aHHBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEINYNH
11 KJIACC
Kon . .
TR IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeIHEro 001ero
T o0pa3oBaHus
6 I'eomeTpust
6.1 OnepupoBaTh MOHATUAMH: LMIMHJPUYECKas MOBEPXHOCTb, OOpa3yrolMe LWIMHAPUYECKON IMOBEPXHOCTH, LMIUHJD,
KOHHYECKAs IIOBEPXHOCTh, 00pa3yIoIne KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruecKasi MOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpauieHus (IMIIMHAP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIOCOOBI MTOJTYYSHHUS TeJl BPALLICHHUS
6.4 KnaccudumupoBats B3auMHOE pacioiokeHHe chephl U MIIOCKOCTH
6.5 OnepupoBaTh MOHATHSIMHU: IIAPOBOWH CErMEHT, OCHOBAHHME CEMEHTA, BbICOTA CErMEHTa, IIapOBOIl CIIOH, OCHOBaHUE
IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOSI, IAPOBON CEKTOP
6.6 Bbruuciisate 00bEMBI U ITONIA/IM TIOBEPXHOCTEH TEN BpallleHHs,, TeOMETPUUYECKUX Tell C MPUMEHEHHEM (hopMyII
6.7 OnepupoBaTh MOHATHUSMH: MHOTOIPaHHMK, BIHCAaHHBI B cdepy M OMHMCAaHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B
MHOTOTPaHHHK HJTH TEJIO BPAIICHUS
6.8 BbIUUCIIATE COOTHOIIEHHS MEXTy TUIOIIASIMA TOBEPXHOCTEN M 00bEMaMU IOJJOOHBIX TeJl
6.9 N300pakaTh n3y4aeMbie GUTYPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB




BrImoHATE (BBIHOCHBIC) IUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH

6.10
CCUYCHUS TEJI BPAIICHHSI

6.11 W3BnekaTh, MHTEPHPETHPOBATh U IMPeoOpa3oBBIBATh MH(MOPMALMIO O IMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QHTypax,
NPE/ICTABICHHYIO HA YePTEkKax U PUCYHKAX

6.12 [TpumensaTh reomerpuyeckue (axkThl JUIS PEUICHUS CTEPEOMETPHUYCCKHMX 3a/ad, MPEAINOararolliX HECKOJIBKO IIaros
pELICHUS], €CITU YCIOBHUS IPUMEHEHHUS 3aJIaHbI B IBHOU (opmMe

6.13 OnepupoBatrh OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BBIONTHSTE A€HCTBUS CI0KEHUSI BEKTOPOB, BHIYNTAHUS BEKTOPOB M YMHOKEHHS BEKTOpA Ha YHCIIO, OOBICHATH, KAaKUMHU
CBOICTBaMM OHU 00JIaJIAI0T

6.15 [TpuMeHsATh MpaBWIIO Mapaiesenune/ia Py CII0KEHUH BEKTOPOB
OmnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb BEKTOpA, PaBEHCTBO BEKTOPOB,

6.16 KOOPJIMHATBHI BEKTOpA, yroJl MEXAYy BEKTOPaMH, CKAISIPHOE MPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUIAHAPHBIC
BEKTOPBI

6.17 Haxoauth cymMMy BEKTOPOB M IPOM3BEACHHE BEKTOpPAa HA YMCIIO, YrOJ MEXIY BEKTOPaMH, CKaJSIPHOE IPOU3BEACHUE,
pacKiaapIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT

6.19 Pemate npocreiiiiie reoMeTpHUSCKHE 33/1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a

6.20 Pematp 3aaun Ha 10Ka3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIICHUH M HAXOXKJICHUE T€OMETPUYECKUX BEIWYHH MO 0Opa3inam
WK aJITOPUTMaM, TIPUMEHSISl H3BECTHBIC METO/IbI IIPU PEIICHUU CTAHIAPTHBIX MATEMAaTHUECKHX 3a/1a4

6.21 [IpuMeHATh TpoCTEWIME NpPOTrpaMMHBIE CPEACTBA W DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBl TpPU PELICHUH
CTEPEOMETPUYCCKHX 3a/1a4

6.2 [MpuBOAUTE TIPUMEPHI MaTEeMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M KHM3HHU, PACIIO3HABATH IMPOSBICHHE 3aKOHOB
reOMETPUH B UCKYCCTBE
[TpuMeHsATh MOJTyYCHHbIC 3HAHUS HA MPAKTHKE: aHAIN3UPOBATh PeajbHbIC CUTYAIlMU U MIPUMEHSTh U3YUYCHHBIC TOHSATHUS B

6.23 IpoIIecce TOMCKA PEHICHHSI MaTeMaTHIeCKH C(OPMYIUPOBAHHON MPOOIEMBI, MOJICINPOBATH PeaTbHBIC CUTYalluy Ha S3bIKE

reoMCTprun, HCCICAOBATH IMOCTPOCHHBLIC MOJCIHW C HCIOJB30BAHUEM TI'€OMCTPHYCCKUX IMOHATUN H TCOpECM, aImapara
am‘e6p1>1, peliaTh NPAKTUYCCKHUC 3aJa9U, CBA3AHHBIC C HAXOXKACHUCM I'COMCTPUYICCKUX BCIIMYUH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUS




I'eomeTpus

7.1

OCHOBHBIC ITOHSTHS CTCPCOMCTPHUH. TO‘-IKa, npsmas, I1IJIOCKOCTb, IMPOCTPAHCTBO. ITonsiTue 00 aKCHOMATHYECKOM IMOCTPOCHUHN
CTEPCOMETPHHN: AKCUOMBI CTCPEOMCTPHUHU U CICACTBUA U3 HUX

7.2

B3anMHOe pacronokeHue npsiMbIX B IPOCTPAHCTBE: IEpECEKaroIuecs, MapaulesIbHbIe U CKpeluBaroimmecs npsmsle. [lapamiensHoCTs
IPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MapajlIeNIbHbIE MIPSMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSIMBIX, APAILIEIbHOCTD
MPSMOU U IJIOCKOCTH. YTJIBIC COHAIIPABIECHHBIMU CTOPOHAMM, YTOJ MEXKY MPSAMBIMHU B pocTpaHcTBe. [lapaimienbHOCTh MIIOCKOCTEN:
napasuiesbHbIe IUIOCKOCTH, CBOICTBA MapalieNibHbIX IuIocKkocTei. [IpocTeiine npoctpancTBeHHbIe GUTYPBI HA IIJIOCKOCTHU: TETPAdIp,
KyO, mapajuiesenumes], IOCTPOSHHE CeUeHHM

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSAMbIE B IPOCTPAHCTBE, MpPsSMbIC Mapaule]IbHbIE U
NEPIEHIUKYIJIAPHBIE K IJIOCKOCTH, NPU3HAK MEPHEHAMKYISIPHOCTH NPSAMON M INIOCKOCTH, TEOPEMA O NPAMOM IEPIEHIUKYJIAPHOU
IJIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YrOJl MEXAY IPSAMOM M IUIOCKOCTBIO, IBYI'PAHHBIA YIOJ, JIMHEWHBIA YroJl JBYT'PAHHOIO YTJa.
[lepnieHUMKyNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOU A0 IIIOCKOCTH, MPOEKIUS (PUrypbl Ha
IJIOCKOCTH. [IeplIeHIMKyYIsIpHOCTb INIOCKOCTEN: IPU3HAK NIEPIEHIUKYISIPHOCTH ABYX IJIOCKOCTEN. Teopema o TpExX nepneHuKyisipax

7.4

IlonsAiTHE MHOTOrpaHHHMKA, OCHOBHBIC DJJIEMEHTbl MHOIOIPAaHHUKA, BBIIMYKIBIE M HEBBIIYKIBIC MHOIOTPAaHHUKH, pa3BEPTKA
MHororpanHuka. [Ipmsma: N-yrompHasi mpu3Ma, TpPaHH M OCHOBAHHS NMPHU3MBI, IpsMasi U HAKIOHHAs MPHU3MbI, OOKOBAas W MOJHAS
IIOBEPXHOCTH Npu3MslL. [lapamenenunen, npsiMOyroybHbIN NapajuIeIenUIe U €ro cBoiicTBa. [Iupamuna: N-yronpHas nupaMuia, rpaHu
U OCHOBAaHHE NMUpPaMU/Ibl, OOKOBasi U IMOJHASI OBEPXHOCTh MUPAMU/IbL, NIPaBUIIbHASL U yCEUEHHAs] MUPaMUJa. DJIEMEHTbI IPU3MBI U
nupamuel. IIpaBunbHbIle MHOTOIPAaHHUKU: IOHATUE MIPABUIBHOIO MHOIOTpaHHUKA, IIPABUJIbHAS IIpU3Ma U IPaBWIbHASA IMHPaMULA,
IpaBWIbHAs TpPEyrojibHas MHUpaMuja W NPaBUIbHBIA TeTpa’qp, KyO. IlpeacraBieHue o NmpaBUIIBHBIX MHOTOTPaHHHMKAaX: OKTadJp,
JoJieKadp U ukocasapyrue CeueHus: IpU3Mbl U IMPaMUIbI

7.5

CI/IMMeTpI/Ifl B TIPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. JIEMEHTHI CUMMCTpPpUNU B IMUpaMHUIaX,
MnapajieJICnmIic 1ax, rpaBUJIbHbBIX MHOT'OI'PAHHUKAX

7.6

Beruucnenue 371eMeHTOB MHOTOTPAaHHUKOB: pE0Opa, AuaroHanu, yrisl. [nomaas 60koBo MOBEPXHOCTH U MOTHON HOBEPXHOCTH MPSIMOM
MPU3MBI, IJIOAb OCHOBaHU, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMOM npu3msbl. Ilnomans 60koBOM MOBEPXHOCTH U MOBEPXHOCTH
PaBUIBHOMN NMUpaMuUbl, TEOpEMa O IUIOMIAIN yeceuéHHOM mupaMusl. Ilonstre 00 00béMe. O0bEM NUpPaMUIbL, TPU3MBbI

7.7

[TonoOubIe Tena B nmpocTpancTBe. COOTHOIIECHUST MEXK/TY TUIONIAIMU TTOBEPXHOCTEH, 00bEMaMK 1MOJOOHBIX TEll

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUS

6

I'eomerpus

6.1

OCHOBaHUs U OOKOBasi IOBEPXHOCTh, 00Pa3yIoIIasi U OCh, IJIOMIAIb OOKOBOH U MOJIHON MOBEPXHOCTH

L[I/IJ'II/IHIlpI/I‘-IeCKaﬂ MMOBCPXHOCTD, O6p2[3y}OI_I_II/IC HHHHHHPHQCCKOﬁ MMOBCPXHOCTHU, OCb L[HJ'IHH,[[pH‘-ICCKOfI TIOBCPXHOCTH. L[I/IJ'II/IHI[pI




KoHnueckas moBepXHOCTh, 00pa3yoIIre KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON MoBepXxHOCTH. KOHYC: OCHOBaHME U

6.2 BEpIlMHA, 00pa3yromas U 0Ch, IJIOMAAh OOKOBOW M MOJIHOM MOBEPXHOCTH. Y CEUEHHBINM KOHYC: 00pa3ylolIne W BhICOTA, OCHOBAHHS U
OOKOBas MOBEPXHOCTh

6.3 Cdepa u map: nentp, paguyc, 1uamerp, IJIoaas NOBEpXHOCTH cdeprl. BzanmHoe pacnonoxenue chepbl U IIOCKOCTH, KacaTelbHast
IJIOCKOCTh K cepe, Tiomanb chepol

6.4 N300pakeHue Tesl BpalleHus Ha MII0CKOCTU. Pa3BépTka muimHapa U KOHyca

6.5 KomOuHammu Ten BpalieHusi 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, OMIMCAHHBIN OKOJIO cdephl, cepa, BIUCAHHAS B MHOTOTPAHHUK, WM
TEJIO BpAIICHUS

6.6 [Tonsitre 06 00béMe. OcHOBHEIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEME IPSIMOYTOJIEHOTO MapaJISIICUIIea U CISACTBHS U3 HeE.
O0béM nunuHIpa, Konyca. O0bEM 11apa U miIomaab cepbl

6.7 [Togo6HbIe Tena B mpocTpancTBe. COOTHOIMICHUS] MEXK/TY IJIOIIAIIMH ITOBEPXHOCTEH, 00bEMaMH MO00HBIX TET

6.8 Cevenus mwimHApa (MapajuielbHO M TMEPIECHIUKYISIPHO OCH), CEYeHHS KOHyca (TMapajulebHOE OCHOBAHUIO W MPOXOAAIIee depes
BEPIINHY), CCUCHHS 1apa
Bekrop Ha miockocT U B mpocTpaHcTBe. ClI0KeHHE U BRIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIo. PaznoxeHne BEKTOpa 1Mo

6.9 TpéM HEKOMIUTAaHAPHBIM BekTopam. [lpaBwiio mapasuienenunena. PenieHue 3amadv, CBSI3aHHBIX C NPUMEHCHHMEM IPAaBHI JIEHCTBHN C
BEKTOpaMH
[IpsmMoyronbHas cucremMa KOOpAMHAT B mpoctpaHcTBe. KoopaumHaTel BekTOpa. Ilpocreiimiie 3amadn B KOOpAMHATAX. YTOI MEXIY

6.10 BekTopamu. CKalsipHOE TPOU3BEACHNE BEKTOPOB. BrIyrcieHne yrioB Mexay IpSIMBIMH U TIOCKOCTSIMHA. KOOpIMHATHO-BEKTOPHBINA METO/]

IIpU pCHICHUH I'COMETPUICCKUX 3aJ1aYq

ITPOBEPAEMBIE HA EI'S 110 MATEMATHUKE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Ko N .

I Oie SEMOro IIpoBepsiemble TPeOGOBaHMSA K PEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
poBep cpeiHero oouero o0pazoBaHus

TpedoBaHUs

Bnanenue merogamu 0Ka3aTeNbCTB, alTOPUTMAMH peEIIeHUs 3a7ad; yMeHHe (opMyIUpOBaTh U ONEPUPOBATH MOHATHUSIMHU:
olpesieieHne, aKCUOMa, TeopeMa, CJEJICTBHE, CBOWCTBO, IPH3HAK, JOKa3aTelbCTBO, PAaBHOCUJIBHBIE (HOPMYIHPOBKHY;
NPUMEHSTh UX; yMEHHE (OpMYyIUPOBAaTh OOpPaTHOE W MPOTHBOIOJIOKHOE YTBEp)KICHHE, NPUBOIUTH MPUMEPHl HU
KOHTPIIPUMEDPSHI, UCIIOJIB30BAaTh METOJ MATEMaTU4YECKON MHAYKIMH; IIPOBOAUTE JOKA3aTEIIbHBIE PACCYXKICHUS IIPU PELICHUU
3a/1a4, OLICHUBATh JJOTHYECKYIO TIPABUIIBHOCTh PACCYXKACHUIN; YMEHUE ONIEPUPOBATH MOHATUSIMHU: MHOXKECTBO, IIOJIMHOXKECTBO,
OIEpalMy HaJ MHOXKECTBAMHU; YMEHHUE MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Juisl OINUCAaHUS pealbHBIX
MIPOLIECCOB U SIBJICHUM U IIPU pPElIeHUH 3a7a4, B TOM YUCIIE U3 JPYTUX YUEOHBIX MTPEIMETOB; YMEHUE ONEPUPOBATH MOHATHSIMMU:
rpa¢, cBs3HBINA rpad, AepeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh M OMUCHIBATh I'padbl pa3IMYHBIMHU CIIOCOOAMU;
MCIOJIb30BaTh Tpadbl MPH PEIICHUHN 33]1a4




YMeHnue onepupoBaTh NOHATUSIMU: HATYpaJlbHOE YHCIIO, 1[€JI0€ YHCII0, CTENEeHb C LIEJIbIM MOoKa3aTelieM, KOPEeHb HaTypaibHOU
CTETICHH, CTEIIEHb C PAIlHOHATBHBIM [TOKa3aTeJIeM, CTEIIEHb C ICHCTBUTEILHBIM MIOKa3aTeIeM, JIorapu@M ncia, CHHYC, KOCUHYC
U TaHT€HC MPOU3BOJILHOTO YHCIA, OCTATOK IO MOJYJIO, palMOHAJbHOE YHUCIO, UPPAUOHATIBHOE YHCIO, MHOXKECTBA
HATypaJbHBIX, LEJbIX, PAIIMOHAIBHBIX, IEUCTBUTEIbHBIX YHCEI; YMEHUE UCIIOJIb30BaTh MPU3HAKU JCIUMOCTH, HAUMEHbBIINUMA
o0l genuTenb ¥ HauMeHblee oOliee KpaTHoe, anropuTM EBKiMga mpu pemieHuH 3a7ad; 3HAKOMCTBO C pPa3IU4YHBIMU
MO3UIIMOHHBIMH CHCTEMaMH CYHCIICHUS; YMECHHUE BBITIONHSATh BBIYMCICHHE 3HAYCHUH W TPEeoOpa3OBaHUS BHIPAXKCHHUH CO
CTEMEHsIMH M Jiorapudmamu, npeoOpa3oBaHusl APOOHO-PAIIMOHATIBHBIX BBIPAKEHHM; YMEHHUE OINEPUPOBATH MOHSITHUIMHU:
MI0CJIEI0BATEIbHOCTD, apupMeTHYEeCKast IPOrpecCusi, TeOMETpUYecKas mporpeccus, 06CKOHEYHO YOBIBAIOIIAs T€OMETPHUECKAs
MIPOTrPEeccusi; yMEHUE 3a/1aBaTh MOCIEA0BATEIbHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATh
MOHSITUSIMHA: KOMIUJICKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJIYJIb M apryMEHT KOMIUICKCHOTO 4ucia, gopma
3allUCH  KOMIUIEKCHBIX 4YHcel (TFeoMeTpHuecKas, TpPUTOHOMETpUuYeckass U anreOpanyeckas); yMETb MPOU3BOJIUTH
apupMeTUYeCKre JEHUCTBHUS C KOMIUIEKCHBIMH YHCJIaMH; TPUBOAUTH MPUMEPHl MCIOIB30BAaHUS KOMIUIEKCHBIX YHCEN;
OTEepUPOBATH MOHATUSAMU: MaTpula 2x2 u 3X3, onpeaeauTellb MaTPUILIbI, TEOMETPUUECKHUI CMBICI ONPEACTUTENs

YMeHue onepupoBaTh MOHITHSIMH: PallMOHAIBHBIC, WPPAIMOHAIBHBIC, IOKA3aTelIbHBIC, CTEICHHBIC, Jorapu(MuuecKue,
TPUTOHOMETPHUYECKHUE YPaBHEHUS U HEPABEHCTBA, MX CHCTEMbI; YMEHHE ONIEpUPOBATH OHATUSMU: TOXKAECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN W HEPABEHCTB, PAaBHOCUJILHOCTh YPAaBHEHUM, HEPABEHCTB U
CUCTEM; yMEHHE pelllaTh YpaBHEHMs, HEPABEHCTBA U CUCTEMBbI C IMOMOIIBI0 PA3IUYHBIX MPUEMOB; pelIaTh ypaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C MTapaMETPOM; NMPUMEHSTh YPABHEHHS, HEPABEHCTBA, UX CHUCTEMBI IS PEIICHHUS MAaTEMaTUYECKHUX
3a]a4 ¥ 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HAyKH U peaIbHOM JKU3HH

YMeHne onepupoBaTh MOHATHIMHU: (DYHKIMS, YETHOCTh (YHKIWHU, TEPUOIUYHOCTh (DYHKIMH, OTPAHUYEHHOCTH (DYHKIIHH,
MOHOTOHHOCTb (DYHKIIMHM, SKCTpeMyM (YHKIMHM, HauOosblllee W HaMMEHbIIee 3HAYeHUs (QYHKIUMM Ha MPOMEKYTKE,
HeTpepbIBHAas (QYHKIUS, acCHMOTOTHI rpaduka (QyHKIUH, TepBas W BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPUYECKUN U
¢u3uyeckuif cMbICT MPOU3BOAHOM, NEepBOOOpa3Has, OMpeAeTIEHHBIM HHTErpal; yMEHHE HaXOAWTh ACHUMOTOTHI Tpaduka
(GYHKINU; YMEHHE BBIYHUCISATH TPOU3BOIHBIC CYMMBI, TPOU3BEACHNUSI, YACTHOTO ¥ KOMIIO3HIIMHU (DYHKIIHIA, HAXOJUTH YpaBHEHUE
KacaTeabHOM K rpaduky (yHKIMHM, yMEHHE HAXOAWTh IMPOU3BOJHBIC AIEMEHTAPHBIX (YHKLUMH; YMEHHME HCIIOJIb30BaTh
NPOM3BOJIHYIO UIS MCCIIEAOBAaHUS (PYHKIMH, HAXOAUTHh HAUOOJBIINE W HAMMEHBIINE 3HAYCHHUS (DYHKIHIA; CTPOUTH rpaduku
MHOTOWJIEHOB C MCIIOJb30BaHMEM allapara MaTeMaTU4YecKOro aHajiu3a; MNPUMEHATh MPOU3BOJHYIO JJIs HAaXOXIAECHUS
HAWJIYYIlIero pelieHus B IPUKIaJHbIX, B TOM YHCIE COLHATbHO-9KOHOMHUECKUX U (PU3MUECKUX 3a]lauax; HaXOIUTh IJIOLIa 1
U 00BEMBI (QUTYyp C TOMONIIBIO HWHTETpaja; NPUBOAWUTH IPHUMEPHl MAaTEMAaTHYECKOTO MOJCIHPOBAHUS C TIOMOIIBIO
JuddepeHIMaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh NOHATUAMU: Tpa@uk (yHKIUHM, oOpaTHas (YHKIUS, KOMIO3MLIMS (QYHKUMH, JUHEWHas (QyHKUUS,
KBaJpaTHuHas (yHKIMS, panuoHaubHass (YHKIMS, CTeNeHHas (QYHKLUUSA, TPUTOHOMETpUYECKHe (QYHKIUHU, OOpaTHbIE
TpUTOHOMETpHUecKue (YHKIMM, TOKa3aTelbHas M Jjorapudmuueckas (yHKIHH, YMEHHE CTPOUTHh TpadUKH H3YYEHHBIX
(GyHKUUH, BBINONHATH MpeoOpazoBaHust TpaduKoB (QYHKIMMA, HCIONB30BaTh TpadUKd sl W3YYEHHUs TIPOLECCOB U
3aBHCUMOCTEH, MpU pEelIeHUH 33Jad U3 APYTrux y4yeOHBIX MPEIMETOB U 3aJlad U3 pealbHON KU3HU; BBIpaXaThb (opMyiaamMu
3aBHCUMOCTH MEK/y BETMUMHAMMU; UCIIOJIB30BAaTh CBOMCTBA U rpaduKu (YHKIMNA U1 pellieH s ypaBHEHUH, HEPaBeHCTB U 3a/]1a4
C IapaMeTpaMu; H300paXkaTh Ha KOOPJIMHATHON TJIOCKOCTH MHOYKECTBA PEIICHHUN YpaBHEHUM, HEPABEHCTB U UX CUCTEM




YMeHue peniaTh TEKCTOBBIE 337a4l PAa3HbBIX TUIIOB (B TOM YHCJIE Ha MPOLICHTHI, 10JIU U YaCTH, Ha JBUKEHHE, pabOTy, CTOMMOCTD
TOBApOB M YCIYT, HAJIOTH, 3a/1a4d U3 OOJIACTH YNPABJICHUS JUYHBIMU M CEMEHHBIMU (DMHAHCAMU); COCTABISATH BBIPAXKEHUS,
YpPaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHUIO 3a1aud, HCCIENOBATh IIOJYYEHHOE pELICHHE M OLICHUBATh
IPaBON0I00HOCTh PE3yIbTATOB; YMEHHUE MOJICIHPOBAThH pealIbHbIC CUTYAllMH HA A3bIKE MATEMATHUKH; COCTABIISTH BHIPAXKEHUS,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4H, UCCIEA0BATh IIOCTPOCHHBIE MOJIEIIH C UCIIOJIb30BAHUEM armapara
aireOpbl, HHTEPIIPETUPOBATH MOJYYSHHBIN pe3yabTaT

VYMeHue onepupoBaTh MOHATUSAMU: CpeAHee apudmeTnyeckoe, MeIuaHa, HauOoJblllee W HaMMEHbIIEe 3HAYEHUd, pa3Max,
JHCTIepCHs, CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO HA0Opa; yMEHHWE U3BJIEKaTh, WHTEPHPETHPOBATH HH(POPMAIHIO,
IpPEACTaBICHHYI0 B Ta0iulax, Ha JuarpaMmax, rpaukax, OTpa)alollyl0 CBONHCTBA pealbHbIX IPOLIECCOB W SBICHUM;
NPEACTaBIATh MHGOPMAIMIO C MOMOINBIO TAOJMHII W AMarpaMM; HCCIEI0BaTh CTATHCTUYECKUE JaHHBIC, B TOM YHUCIE C
IpUMEHEHHEM TIpaUuecKuX METOJOB U 3JIEKTPOHHBIX CPEACTB; I'paUuecKd HCCIE0BaTh COBMECTHbIC HAOIIOAEHUS C
IIOMOIIBIO AMarpaMM PacCEMBaHUs U IMHEHHON pErpeccuu

YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIM ONBIT U CIIydallHOE COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS; YMEHHE
BBIYUCIISITH BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpaUYeCKUX METOAOB; MPHUMEHATH (OPMYIBI CIOXKEHUS W YMHOKEHUS
BEPOATHOCTEH, (opMyny MOITHOM BeposTHOCTH, Gopmyny bepHymiu, komOuHatopHbie (akTbl U (GOPMYJbI; OLIEHHUBATH
BEPOATHOCTH peajbHBIX COOBITUI; YMEHUE ONEPUPOBATH MOHATUSAMU: ClydailHas BEIMUYMHA, paclpeaesieHUEe BEPOATHOCTEH,
MaTeMaTHUYeCKOe OXKHMJAHUE, TUCIEePCUs U CTaHIAPTHOE OTKJIOHEHHE CIy4YailHOW BEJWYUHBI, (QYHKIMH paclpeieNeHus H
IJIOTHOCTH PABHOMEPHOI'O, IIOKA3aTEIbBHOIO M HOPMAJIBHOIO PACIPENCICHUM; YMEHHUE HCIOJIb30BATh CBOWCTBA M3yYEHHBIX
pacnpeenieHui sl pelIeH s 3a/1a4; 3HAKOMCTBO C IOHATUSMHU: 3aKOH OOJIBIINX YKCEN, METO/IbI BHIOOPOUYHBIX HCCIEAOBAHUNL;
YMEHHME MPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YMCET B MPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
ONEepUpOBATh MOHATUSAMH: COYETaHHE, NMEPEeCTaHOBKA, YUCIIO COYETaHWH, YMCIO MEepecTaHoBOK; OmHoM HploTOHA; ymeHue
IPUMEHSTh KOMOMHATOpHBbIE (DaKThl M PACCY)KJEHUS JJs pEIIeHMs 3a]ad; OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHA;
COCTABJISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH IOJYUYEHHBIN PE3YJILTAT

YMeHnue onepupoBaTth MOHATUAMU: TOUYKA, NpsAMasi, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEJIUYMHA YIila, IJIOCKUM YroJl,
JIBYTPaHHBIA yTOJ, TPEXTPAHHBIA Yroj, CKPEUIMBAIOIIUECS MNPsIMbIE, MNapajluIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPAMBIX U
IJIOCKOCTEM, YIOJl MKy IIPSIMBIMHU, YTOJI MKy IPAMOU U IJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMU, PACCTOSIHUE OT TOYKU 10
IJIOCKOCTH, PACCTOSIHUE MEKIY MPSAMBIMH, PACCTOSSHHE MEXAY IUIOCKOCTSMH; YMEHUE HMCIOJIb30BaTh MPU PELICHUM 33]1a4
U3YyYeHHbIE (aKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTeMaTUYECKUE MOJICIIH C TOMOIILI0 TEOMETPUUYECKUX MMOHATHI U BEJIMYUH, PEIIATh CBI3aHHBIE C HUMU TPAKTUYECKUE 3a0a4K
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YMeHue onepupoBath MOHATUAMU: TUIOIAL GUTYPBI, 00BEM (PUTypBl, MHOTOI'PAaHHHK, IPaBHJIbHBI MHOTOIPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, Ky0, Mapajjienenumnes, npu3Ma, nupamuaa, Gpurypa u HoBepXHOCTh BpallleHus1, HUIUHAP, KOHYC, ap, cdepa,
wiomaab cgepsl, IUIOMAAbL MOBEPXHOCTH MNUPAMUIBI, NPU3MbI, KOHyca, LMIMHIpA, 00BEM Kyba, HpPSIMOYTrOJIHHOTO
napajuiejenunea, NupaMmuasl, IpU3Mbl, WIMHAPA, KOHYCA, [apa, pa3BépTKa MOBEPXHOCTH, CEUYECHUs KOHyca W LWIMHJPA,
napaujelibHble OCH WM OCHOBAaHUIO, CEYCHME Iapa, IMJIOCKOCTb, Kacatouascsa chepbl, IUINHIPA, KOHYCa; YMEHUE CTPOUTH
CeUYeHHE MHOTOTpaHHHKa, M300pakaTb MHOTOIPAaHHUKHU, (UTYpbl U MOBEPXHOCTU BpallleHUs, UX CEYEHHS, B TOM 4YHCIIE C
MIOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSATh CBOMCTBA F€OMETPUUECKUX (QUTYp, CAMOCTOATENBHO (POPMYIUPOBATH
onpezesieHus: U3y4yaeMbIX (QUTyp, BBIIBUTaTh TUIIOTE3bI O CBOWCTBAX U MPU3HAKAX TeOMEeTpUYecKuX (huryp, 000CHOBBIBATh WJIH




ONpoBepraTh UX; YMEHHE MPOBOIUTH KiIacCUPUKAIUI0 (QUTYyp MO pa3IMYHBIM MpPU3HAKAM, BBINOJHATH HEOOXOAMMbIE
JIOTIOJIHUTEIbHBIE TOCTPOCHUS
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VYMeHHe OonepupoBaTh MOHSATHUSAMH: JBWKEHHE B MPOCTPAHCTBE, MapaJlIeIbHBIH IEPEeHOC, CUMMETPHs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo1o0us, mogo0HbIe GUTYphl; YMEHHE PACIIO3HABATH PABHBIC U MOJO0HBIE (PUTYPHI,
B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIIOIB30BATH TEOMETPUIECKUE OTHOLICHUS ITPH PEIICHUH 331a4; HAXOJUTh
reOMETPUYECKUE BEIWYHMHBI (JUIMHA, yroj, IJIOHaab, 00bEM) HpU PELICHUM 3a/ad W3 JAPYIHX y4eOHBIX MPEIMETOB U M3
peanbHON JKU3HH;, YMEHHE BBIUUCISATh T€OMETPUYCCKIE BEIUYMHBI (JUIMHA, YroJ, oMb, 00bEM, TUIONIA b HOBEPXHOCTH),
UCTIONB3Ysl U3YYEeHHBIE (POPMYIIBI U METOJBI, B TOM YHCJE: IJIOMIAb MMOBEPXHOCTH MHUPAMUIbI, PU3MBI, KOHYCA, [WIMHAPA,
wiomanb chepsl; 00bEM KyOa, MPSIMOYTOJIFHOTO TapauleienuIiesia, MUPaMUIb, TPU3MBbI, IIMIMHAPA, KOHYCa, 11apa; YMEHHE
HAXOJUTh OTHOIIEHHE 00BEMOB MOTOOHBIX (HUTYP
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YMeHue onepupoBarh MOHATUAMU: NIPAMOYTOJIbHAsA CUCTEMAa KOOPAUHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOpA Ha YHCIIO, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE NMPOU3BEAEHHE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEXAYy BEKTOpaMH; YMEHHE MCIIOIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ JUISl PELICHUs
TeOMETPUYECKUX 3314 U 33/1a4 JPYTUX YU4eOHBIX IPEAMETOB
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YMeHnue BbIOUpaTh NOAXOAAIMIMM METOA IJIsl PELLIEHUS 3a/1a4M; IOHMMaHue 3HaYMMOCTH MaTeMaTUKU B U3yYEHUU MPUPOIHBIX
U OOILECTBEHHBIX MPOILIECCOB U SIBJICHUHN; YMEHHE PAcllO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKU B MCKYCCTBE, YMEHUE
IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUHCKOM M MUPOBOM MaTeMaTU4E€CKON HAyKU

IHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D [10 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 UYucna v BBIYUCICHUS
1.1 HarypanbHble u niensle uncia. [lpu3Haky AeTMMOCTH LENbIX Yncell
1.2 Pammmonaneueie uncna. OOBIKHOBEHHBIE M IECATUYHBIE IPOOH, MPOIICHTHI, OECKOHEYHBIC TTEPHUOIUUECKHUE TIPOOH
1.3 Apudmernueckuil KOpeHb HaTYpaJIbHOM cTeneHu. JlelcTBuUs ¢ apuMEeTHUECKUMU KOPHSIMU HaTYpalbHOM CTENeHU
14 Crenenb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM NoKa3zaTeneM. CBONWCTBa CTENEHU
1.5 CuHyc, KOCHHYC ¥ TaHTE€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecATu4yHbIe U HATYpAJIbHbIE JOTapUPMbI
17 JeiicTBuTenpHble yucna. Apudmernueckue onepanuu c NeHUCTBUTENBHBIMUA YHcTaMU. [IpuOmmkEHHBIE BBIYUCICHUS, TpaBHUIIa
OKPYTJICHUS, PUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHUH
1.8 [IpeoOpa3oBanue BEIpaKEHUI
1.9 KommuiekcHbie uncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 Lenble u 1poOHO-paIIIOHAIbHBIE YPAaBHEHUS




2.2

WppanmoHanbHble ypaBHEHUS

2.3 TpuroHomeTpruyecKkue ypaBHEHHS
2.4 ITokazaTenbHbIC U JOrapu(MHUUECKUE YPAaBHEHUS
2.5 I{enbie 1 pOOHO-palMOHATILHBIC HEPABEHCTBA
2.6 WppannonaipHble HepaBeHCTBA
2.7 ITokazaTenbHbIC U JOorapuMHUYECKHE HEPABEHCTBA
2.8 TpuronomeTprieckue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cucteMbl JMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTpULbI
3 @yHKUMH U TpaduKu
31 Oyuknus, crnocodsl 3amanus ¢(yHkuuu. ['padux ynkuumu. Bzaumuo oOpathbie ¢GyHKIuH. YETHBIE M HEUYETHBIC (PYHKITHH.
[lepuonnyeckue GyHKINU
32 OO6nactp ompeneneHus: U MHOXKECTBO 3HaueHWid ¢yHkumu. Hymm ¢yskmmun. IIpomexyTku 3HakomoctosHCTBA. I[IpomexyTku
MOHOTOHHOCTH (DyHKIIMU. MakCUMyMbl U MUHUMYMbI pyHKIMU. Hanbonbliee u HanMeHbllee 3HaueHUe (YHKIUU Ha IPOMEKYTKE
3.3 Crenennast GyHKIHUS C HATYpaJIbHBIM H LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
3.6 Touku paspbsiBa. AcumnToThl rpadukoB pyHkuui. CBoiCcTBa PYHKIINNA, HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33AaHUS TIOCIIEJOBATEIbHOCTEM
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccui. Popmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maTemaTn4eckoro aHaausa
41 [TpousBonHas GpyHkiuu. [Tpon3BoiHbIE JIEeMEHTAPHBIX QYHKIUH
492 [IpuMeHeHHe TMPOM3BOAHOM K HCCIIeAOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxokaeHue HauOosblIero u
HaMMEHBIIIETO 3HAYCeHUsT QYHKITUN Ha OTPE3Ke
4.3 [TepBooOpasnas. MHTerpain
5 MHosxecTBa U JIOTHKA
5.1 MHo03k€ecTBO, onepaluu HaJl MHOKecTBaMHU. J{lnarpamMmbl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB




6.3 KomOunaropuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpALIEHUS
7.5 KoopauHatel U BEKTOPBI
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