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HOACHUTEJBHASA 3AIINCKA

I'eomerpusi sBiIA€TCS OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOuiero o0Opa3oBaHMs, TakK Kak OO0ECIEeYMBAE€T BO3MOXHOCTb H3yUEHUS
JUCLIUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANPABIEHHOCTM W INPEIMETOB
ryMaHUTapHOTO IHKiIa. [IoCKONbKY Torudeckoe MblluieHne, GoOpMUpyEeMOoe pU
M3YYCHUH  OOyYarolMMHCS  TOHSATUHHBIX  OCHOB  TCOMETPHH,  IpHU
J0Ka3aTeJIbCTBE TEOPEM U OCTPOCHHH LIEMIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pPELICHUY T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIABUTaTh U ONPOBEPIaTh THIIOTE3bI
HEINOCPEJCTBEHHO HCIOJB3YIOTCS IIPU PELICHUH 33a/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a]aU.

Llenp ocBoeHuss mnporpammbl yueOHOro Kypca «l'eomeTpus» Ha
yrIyOJl€HHOM  ypOBHE —  PAa3BUTHE  HMHAMBHUAYAJIbHBIX  CIIOCOOHOCTEN
oOyyarolmuxcsi Ipu HU3yYEHUH T€OMETPHUH, KaK COCTAaBIISIIOIIEH MNpeaMETHON
obnactu «Marematuka U MH(pOPMATUKa» 4Yepe3 00ecreyeHHe BO3MOMKHOCTHU
MpUOOPETEHUSI U UCIIOJIb30BaHUs 00Jiee NIyOOKHMX M€OMETPUYECKHX 3HAHUWA U
NEUCTBUN, CHEHU(PUUYHBIX TEOMETPUHU, M HEOOXOAUMBIX HJsl YCIELIHOTO
npo(eCCUOHATBHOTO  O0pa3oBaHMs,  CBSI3aHHOTO  C  HCIOJb30BAaHUEM
MaTEMaTHKH.

[IpuopureTHbIMU 3a7a4yaMu Kypca T'€OMETpPUM Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSIONIMMU U YCUITUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacUIMpeHne MPeACTaBICHHUs] O T€OMETPUH KaK 4YaCTH MHUPOBOU KYJIbTYpbI
1 (OpMUPOBAHUE OCO3HAHUS B3AUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BKHEHUIINX MAaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMHUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPY)KAIOIIEro MUpa, 3HAHWE MOHATUHHOrO ammapara Io
pazneny «CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(opMupoBaHHE€  yMEHHS  BIaJE€Thb  OCHOBHBIMM  TOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypax WU UX OCHOBHBIMU CBOWMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHE UX NPUMEHSTh, YMEHUS J0Ka3bIBaTh TEOPEMBI U HAXOIUTh
HECTAHJIAPTHBIE CIIOCOOBI PEIICHNUS 33/a4;

(¢opMupoBaHHE YMEHHUs paclo3HaBaTh Ha YepTekKax, MOACIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpAIlEHHs, KOHCTPYHPOBATh
reOMETPUUECKUE MOJIENH;

dbopmupoBaHue NOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHUYECKOTO
MOCTPOCHUS MaTeMAaTUYECKUX TeopuH, (HOpMUpPOBaHHE TIOHHMAHUS POJIU
AKCHOMAaTUKH MPY IPOBEJIECHUH PACCYKICHU;



(dbopMHpOBaHKE YMEHHS BJIAJIETh METOJIAMU JJOKA3aTEeNIbCTB U aJITOPUTMOB
pelIeHUs, YMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJCHUS B
XOJIe PEIICHHS CTEPEOMETPUYECKMX 33Ja4 M 337Ja4 C [PAKTHYECKUM
cojepkaHueM,  (opMHUpOBaHHUE  TPEACTABICHUS O  HEOOXOAMMOCTH
JI0KA3aTeNbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHUM U POJU
aKCHMOMATHKH B TIPOBEJICHUU JETYKTUBHBIX PACCYXKICHUMN;

pPa3BUTHE W COBEPLICHCTBOBAHWE MHTEIUIEKTyAIbHBIX W TBOPYECKUX
CIOCOOHOCTEM oOyJaronmxcs, MTO3HaBaTEJIbHON aKTUBHOCTH,
HCCJIEI0BATEIbCKUX YMEHUN, KpUTUYHOCTU MBIILIEHUS, HHTEPECA K U3YUYECHHIO
re€OMETPUU;

(dopmupoBanue (GYyHKIIMOHAIBHOU IPaMOTHOCTH, pEJIeBaHTHOM
r€OMETPUU: YMEHHsI PAclo3HaBaTh NPOSBICHUS T'€OMETPUUYECKUX MOHSATHUH,
O0OBEKTOB M 3aKOHOMEPHOCTEW B PEATbHBIX XU3HEHHBIX CUTyalUsX U IpH
U3yYEHUU JIpYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAaHUS pEANbHBIX CHTyalud, HWCCIEAOBAHUS
OCTPOEHHBIX MOJIEIIEH, HHTEPIIPETALMH NIOJYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JTUHUSAMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 knaccax saBmsrorcs: «lIpsmMple W IIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopsl ©  KOOpAMHATHI B
IPOCTPAHCTBE», «J{BHIKEHHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM HA YTIyOJEHHOM YpOBHE OOYyYEHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEPKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTUYECKHMX YMEHUH paclpenessieTcss He TOJbKO II0
COJep)KaTeNbHbBIM JIMHUAM, HO W 1o roxam oOydenus. ConepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MpPOrpaMmbl, paclpelieiEHHBIM MO0 rojaM O0y4YeHus,
CTPYKTYpHUPOBAaHO  TakMM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHITUITHATIBHBIM BOMIPOCaM 00ydYaroIuecs: o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIAET OpPraHU30BaTh OBJAJCHUE TEOMETPUYECKUMHU TOHATUSAMU U
HaBBIKAMM TIOCJIEIOBATENbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIIUIA
NPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYaTh B OONIYIO CHUCTEMY
reOMETPUUYECKUX MPEICTaBICHUNA OOYyYaromMXCs, pacuupss U yriyomnss eé,
oOpa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa K U3yYEHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHunanuu  oOyd4eHHUs, TOCTPOCHUS
UHAMBUIYAbHBIX 00pa30BaTeNbHBIX MPOrpaMM, OOECIeUnuTh YriayOiaeHHOe
M3y4YEeHHE T€OMETPHUU KaK COCTaBJIAIONIEH yueOHOro npeamera «MareMaTukay;



MOJTOTOBUTh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUSI MATEMATUKHU C
yué€TroM BbIOOpa Oyaymieil mpodeccun, odecrneynBas MPeeMCTBEHHOCTb MEXKY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha usydenue yueOHOro kypca «l'eomerpusn» Ha YriyOJE€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kitacce —
102 gaca (3 yaca B He/IIIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCMOMAaTMYECKOM MOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOE pacnosiokeHHE IPsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
MapajulesIbHble M CKpeluBaromumecs npsmele. lIpu3Hakm cKkpemmBarommxcs
npsMbIX. llapamiensHOCT NpAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajulejIbHbIe IIPSAMBIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTH TPEX NPSIMBIX,
[apajuIeIbHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, M300pakeHrne ¢uryp. OCHOBHBIE CBOWCTBA Mapaui€IbHOIO
npoekTupoBanus. M3o0paxkenue (uryp B MapajuiebHOM MPOEKLUHMH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B INPOCTPAHCTBE.
[TapannenbHOCTh  IIJIOCKOCTEH:  MapajleibHbIE  IIJIOCKOCTH,  CBOMCTBA
napajuleJbHbIX IUIOocKOocTed. IIpocrtelinmime mNpocTpaHCTBEHHBbIE (GUIYyphl Ha
IJIOCKOCTHU: TETPAdIP, MAPAILICTENUIIE, TOCTPOCHUE CEUEHU .

[leprieHAMKYISAPHOCTH NPSAMOM U INIOCKOCTH: IEPIIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJIEIbHBIE U NEPIECHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MNPSAMOM M IUIOCKOCTH, TEOpemMa O IPAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronanbHOE IIPOEKTUPOBAHMUE.
[lepieHIMKyNISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (PUTYphl HA IIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHAUKYISIPHOCTU IBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTrbl B IPOCTPAHCTBE: YTOJl MEXKIAY NMPSIMON U IUIOCKOCTHIO, IBYTPAHHBIN
yIOJI, JUHEUHBIA Yyrojl ABYIPAHHOIO yrijla. TpEXrpaHHbIM U MHOTOIPAHHBIE
yribl. CBOMCTBA IUIOCKMX YIVIOB MHOTOTrpaHHOro yria. CBOMCTBA IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buabl MHOTOIrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yroiapHas
npusMa, OpsiMasi U HaKJIOHHAs TNPHU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh
npusMsbl. [lapamenenunen, npsMOYrOJIbHBINA MMAPAJUICIICIIUIE] U €0 CBOMCTBA.
Kparuaiiiure mnyTd Ha MOBEpXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
IIpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuia,



npaBWJIbHAs U yceu€HHas mnupamuabl. CpoiicTBa pédep M OOKOBBIX T'paHEl
IpaBUIbHOW NupamMuel. [IpaBuiIpHbIE MHOTOTPAaHHUKH: NIPABUIIbHAS NIPU3MA U
IIpaBWJIbHAs NUPaMUJa, NIPAaBWIbHAS TPEYroybHAas NMHUpPAMUAA W NPABUIIBHBIN
Terparap, kyo0. IlpencraBineHue O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’3p,
TOJIEKa’Ip U UKOCadIp.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pé&Opa, AMAaroHaau, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IJIOIIAb OCHOBAaHMI, TeopemMa O OOKOBOMl MOBEPXHOCTH MPSMOW HPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTM U TMOBEPXHOCTH MPABWIBHOW MHPAMHUIBI,
TeopeMa O IUIOLIAAN YCEUEHHON TMPaMUIbI.

CummeTpust B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUHM IPABHIIBHBIX
MHOTOTPaHHUKOB. CHMMETpPUS B IPAaBWIBHOM MHOTOTPAHHUKE: CHMMETPHS
napajulesienunea, CAMMETPUS NPABUJIBHBIX IPHU3M, CUMMETPHUS IPABUIBHOU
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABIEHHBIE W IPOTHBOIOJIOKHO
HaIlpaBJICHHBbIE BEKTOpPHI. PaBeHCTBO BEKTOPOB. JIEMCTBUS € BEKTOpPAMH:
CJIIO’)KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXECHUE
BeKTOpa Ha uuciio. CBOHCTBA CIOXKEHHMS BEKTOPOB. CBOMCTBA YMHOXXECHMS
BEKTOpa Ha 4ucno. Ilonarne koMIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsmoyrosibHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBA3b MEXIY
KOOpAMHATAMU BEKTOpPAa M KOOPAWMHATAMM TOYEK. YTOJ MEXIYy BEKTOpPaMH.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KUIIACC

TeJsia BpaleHus

[TonsATHSA: HTHIMHAPUYECKAs IMOBEPXHOCTh, KOHHWYECKAs TIOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylolue IMOBEPXHOCTeH. Tema BpaimeHUs:
UJIUHAP, KOHYC, YCEUEHHBIN KOHYyC, cdepa, map. B3zauMmHoe pacronoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenune Ten
BpaIIeHU Ha TI0CKocTH. Pa3BépTka mummHapa u koHyca. CummeTpus chepsl U
mrapa.

O0bém. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u ciaeActBusi u3z He€. OO0bEM mpsMon u



HAaKJIOHHOW TMPU3MBI, IWIMHIpA, NHpaMulbl U KoHyca. OO0bEM miapa u
1apOBOr'0 CErMEHTA.

KoMOuHanmu Ten BpalieHus U MHOTOTpaHHUKOB. IIpu3ma, BmucanHas B
HWIMHIpP, OMHCaHHas okojo uwinHiapa. llepecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsITHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdhepbl, BOIUCAHHON B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

[Tnomans MOBEpXHOCTH IMIIMH/IPA, KOHYCA, TJIOMaas chephl U e€ JacTei.
[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MOBEPXHOCTEH
nonoOHbIX ¢uryp. IIpeoOpazoBanue nonodus, romorerus. Pemenue 3anau Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHUid MHOTOTPAHHUKOB M TEJl BPALIECHUSA: CEUYECHHS
UuauHApa (MapajulelbHO W NEPHIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanienbHbIE OCHOBAaHUIO M MPOXOASAIIME Yepe3 BEpILMHY), CEUYEHHUs IIapa,
METOIBl IIOCTPOEHUS CEUEHWM: METOJ CJEAO0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEH IIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Hajx BeKTopamu. BekTopHoe
YMHOEHHE BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXeHMS. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpaHcTBe. KoopamHatel BekTopa. Pasnoxenue
BekTOpa 10 0asucy. KoopauHaTHO-BEKTOpHBIM METOA MpU  PEUICHUU
r€OMETPUYECKUX 3a]1aY.

J/{BMKEHUsS B IPOCTPAHCTBE

JBrxenust nmpoctpanctBa. Otobpaxenus. [[BU>keHUs U paBEHCTBO QUTYD.
OO6mue cBoicTBa JABMIKEHHMA. BHabl NBWKCHUN: TapauIeIbHBIA IEPEHOC,
LEHTpaJbHAsl CUMMETpUs, 3€pKajbHasi CUMMETpHUS, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOIIECTBA, MPEACTABICHUE O
MaTE€MaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
MpoNEeAyp TPaKIaHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C HX
(YHKIUSAMHU U Ha3HAYEHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAXKCHUS
K MPOIUIOMY U HACTOSIEMY POCCUMCKONW MaTEMATUKH, [IEHHOCTHOE OTHOLLIEHUE
K JOCTH)KCHHUSM POCCHUMCKHX MAaTEMaTUKOB M POCCHHWCKOW MaTeMaTH4ECKOU
IIKOJIBI, MCIIOJB30BAHUE 3TUX IOCTHXKEHHMM B JIPYIMX HAayKax, TEXHOJIOTHSX,
chepax SKOHOMHUKHU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHHUSA, 3TUYECKOTO IOBEICHUS,
CBA3AHHOIO C NPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKu W
NEeSATEIbHOCThIO YYEHOTO, OCO3HAaHWE JHMYHOIO BKJIaJa B MOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYASl 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPUMMYHMBOCTh K MATEMAaTHYECKUM aCMEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocMTaHKE:

cOPMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHYEeCKHE 3HAHUS B
MHTEpecax 3J0poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (340pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas Qu3anyeckas aKTUBHOCTH), (pru3ndyeckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeSATENbHOCTBIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTh K TpPYIYy, OCO3HAaHWE IIEHHOCTH TPYIOJIIOOWs, WHTEpEC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW M €€ MPHIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymel mpodeccnn W peann30BBIBATH COOCTBEHHBIC KWU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWW BCEW JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OpPMHUPOBAHHOCTh 3KOJIOTUYCCKOW KYJIbTYPHI, IOHHMMAHWUC BIUSHUS
COIIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TMPUPOJHON W
COIIMAJIbHOW CpEeIbl, OCO3HAHWE TJOOATBHOTO XapaKTepa AKOJOTHUECKUX
po0JIeM, OPUCHTAIIMS Ha MPUMCHCHHE MAaTEMAaTHUCCKUX 3HAHWH JIJIS PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE TTOCTYIIKOB U OIICHKU WX
BO3MOJKHBIX TTOCIIEACTBHIA JISI OKPYXKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKH M OOIIECTBCHHOH TIPAaKTUKW, ITOHMMAaHHE
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW NESATCIbHOCTH, ATAloB €€
pPa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHUS LUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEeMaTHYECKON KyJIbTypOH KakK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTH OCYIICCTBIISITH MPOEKTHYIO W HCCIEAOBATEIIbCKYIO JIEITEIEHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTePHU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUICCKUX
O0OBEKTOB, TIOHATUH, OTHOIICHUH MEXAY TMOHATUAMH, (HOPMYIUPOBATH
onpeeIcHUs TOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN MIPU3HAK
Kinaccupukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC M OTPUIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
MpoTUBOpEYHs B aKTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA,



JIeJ1aTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
MHIAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHU;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
yTBepXKACHUM (MpsiMble U OT MPOTHBHOIO), BBICTpAaUBaTh AapryMEHTAIHUIO,
OPUBOJUTH HPUMEPHl MU KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIIEHHUS, BHIOMpATh HaWboJee TMOAXOAAIIMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUA,
(GopMynMpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YecKOro OObBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYIHPOBaATh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJAOB U 0000UICHUI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITH 1eULNTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BbIOMpaTh  MHGOpPMAIUMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEJCTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTD uHpopmanuu o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Oo0wmenue:
BOCHPUHUMATh U  (OPMYJIHPOBAaTh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU U LESIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3peHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY peUICHHUs
3a]1a4i, KOMMEHTHPOBATh NOJYYCHHBIN pe3ysbTar;

B X07ie 00Cy’KII€HMs 3a]1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/AaeMOU TEMBI,
nmpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXKICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXMBaTh Pa3U4ne U CXOJCTBO MO3UIUI, B KOPPEKTHOU (popme
(opMynHMpoBaTh pa3HOTIACHS, CBOU BO3PAKECHNUS;

OpEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTAlUuU U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe JeliCTBHUSA

Camoopranuzamnus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIIOCO0 peleHus
C Y4Y€TOM HMEIOLIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
nH(popmanuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT !

BJA/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

OPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH DPEIICHHUH
3a/la4yd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSICHATH
OPUYMHBl  JTOCTM)KEHUS WM HEJOCTMIKEHHUS PpEe3yJbTaTOB JIEATEIIBHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAMBUIYAbHOM paboThl MpU peuieHUuH Y4eOHbIX 3a/ay, MPUHUMAThH Lelb
COBMECTHOM NI€ATEIbHOCTH, IJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM paboThl,
pacnpenenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3yNbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJE€HAMU KOMAaHIbl, OLICHHBATh



KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaromuicss HAyquTCs:

CBOOOZIHO ONEpPUPOBATH OCHOBHBIMU HOHSTHSIMH CTEPEOMETPUM IIpU
pELIEHNH 3a/]a4 U IPOBEJCHUHM MaTeMaTHUYECKUX PACCYKICHUH;
IPUMEHATh aKCUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPU PELLICHUU
r€OMETPUYECKUX 3a]1aY;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOZIHO ONEpUpOBaTh MOHATUSIMH, CBS3aHHBIMH C YIJIAMU B
MIPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMOM U
IJIOCKOCTHIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CcBOOO/IHO pacro3HaBaThb OCHOBHBIE BUIbl MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja, NpsIMOYroJbHBIN Napajuiesenumne, Kyo);
KJIaCCU(PUIIMPOBATh ~MHOTOTPAHHUKH, BBIOMpas OCHOBaHUA A
KJIacCU(PUKaLUU;

CBOOOZIHO ONEpUpOBaTh MOHITHSIMM, CBSI3AHHBIMH C CEUEHUEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

BBINIOJIHATh ~ NApPAJUIENIBHOE,  LIEHTPAJbHOE W OPTOTOHAIBHOE
MPOEKTUPOBAHUE (UTYp HA TUIOCKOCTh, BBIMOJIHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOIPAHHHUKOB  pAa3JIMYHBIMU  METOJAMH,
BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IUJIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
MpaMuJia), TEOMETPUUECKUX TEJ C IPUMEHEHUEM (hOpMYIT;

CBOOOJHO OMNEpUPOBaTh TMOHATHUSMHU: CHUMMETPUS B MPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTb CHMMETPUH, LEHTP, OCb U IUIOCKOCTH
CUMMETpUU (UTYPBHI;

CBOOOJHO ONEPUPOBATH MOHSITUSIMHU, COOTBETCTBYIOUIMMHU BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH IEUCTBUS HaJl BEKTOPAMH;

pemiaTh 3aJadyd Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOLIEHHUW U
HaXO0)KJIEHUE F€OMETPUUECKUX BEJIMUYMH, IPUMEHSSI U3BECTHBIE METObI



IpU PELICHHMM MaTEMaTUYECKUX 3a7ad IOBBIIICHHOTO W BBICOKOTO
YPOBHS CJIOKHOCTH;

MPUMEHATh MPOCTEUIINE NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI TPH PEUICHUU CTEPEOMETPUUECKHUX
3a/1ad;

U3BJIEKaTh, MPE0oOpPa3OBBIBATh U HMHTEPIPETUPOBATH WH(MOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTYypax, MPEACTABICHHYIO Ha
YepTekKax U pUCYHKAX;

NPUMEHATh MOJIYYCHHBIE 3HAHHWS Ha TMPAKTUKE: CpPABHUBATh U
AHAJIM3UPOBATh PEaJbHbIC CUTYalluU, IPUMEHATHh W3yUYECHHBIC MTOHATHUS
B MpOIECCe IOWCKA PEIICHUs MaTeMaTh4ecku CGhOpMYIUPOBAHHON
po0JIeMbl, MOJICIMPOBATH PEabHbIC CUTYaIlMU Ha SI3bIKE F€OMETPHH,
HCCIIEI0OBATH ITIOCTPOCHHBIE MOJENH Cc HCII0JIb30BaHUEM
F€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireopbl, pelmiarb
IIPAKTUYECKUE 3aJ1aul, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPUYECKUX
BEJINYMH;

MMETh TMPECTABICHHUSI 00 OCHOBHBIX 3Tanax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOMU 4acTH PyHIAaMEHTa Pa3BUTHUS TE€XHOJIOTUM.

K xoniy 11 kiaacca o0yyaromuicst HAyquTCs:

CBOOOJTHO OMEpPUPOBATh MOHATUSMH, CBSI3aHHBIMU C UJIUHIPUUECKOM,
KOHMYECKOM M c]eprudeckoid MOBEPXHOCTIMHU, OOBACHITH CHOCOOBI
MTOJTYICHHUS;

OTICpUPOBaTh TOHATHUSAMH, CBS3aHHBIMH C TEJlaMH BpAIICHHUS:
UIMHAPOM, KOHYCOM, Chepoii U IIapoM;

pacmo3HaBaTh Tena BpamieHus (UUIUHAP, KOHYC, cepa u 1map) u
OOBSCHSATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIOJIOKEHNE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpAIllCHHUS,
00BEMBI U TUTOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYTT;

CBOOOJTHO OTIEPHPOBATH TMOHATHIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU
TeJd BpAIICHWS W MHOTOIPAHHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B
cdhepy U onmucaHHbIN 0KOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPaHHUK
WJIU TEJIO BPAIllCHHUS,

BBIYHCIIATh COOTHONIICHUS MEXKIYy TUIONIQJSIMH TOBEPXHOCTEH U
00BEMaMH 1TOJTOOHBIX TEI;



U300pakaTh M3y4yaeMmble (PUTYpPbHI, BBIMNOJIHATH (BBIHOCHBIE) IIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPALLCHHUS;

M3BJICKaTh, MHTEPIPETHUPOBATH M MPEoOpa3oBhIBaTh WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBINOJIHATH ONEPAIMU HAJl BEKTOPaMHU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelartb TEOMETPUUYECKHE 3aJauyd HA BBIUMCICHHUE YIJIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMM, BBIUYHCIIEHUE PACCTOSSHUM OT TOYKH [0
IJIOCKOCTH, B II€JOM, Ha IPUMEHECHHE BEKTOPHO-KOOPJIUHATHOIO
METO/Ia IPU PELICHUH;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C JBIDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeN BpallleHUs Mpu
MApAJUICIIBHOM TEPEHOCE, LEHTPAJIbHOW CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, IPU MIOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus MOI00US;
CTPOUTH CEUYEHUsT MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUYCHUS
quiauMHApa (mapamuielibHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUS KOHyca
(mapajuieNbHbIE OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIIUHY), CEUCHUS
mapa;

HCMOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHUI: METOH CJIEIOB, METO]
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIIEN IIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeOMETpUUECKUEe (HaKThI JJIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraroluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
IIPUMEHEHMS 3aJI1aHbI B SBHOM W HEIBHOU (hopme;

pelars 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTeéMaTHUYECKHMX OTHOUIECHHN H
HAXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHSTh MIPOTPAMMHBIE CpencTBa u AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TPU PEMIEHUH CTEPEOMETPUUECKUX
3a1ad4;

NPUMEHATh MOJIYyYCHHBbIE 3HAaHMS HA MPAKTHKE: CpPAaBHUBAT,
AHAIM3UPOBaTh W OLICHUBATh pPEaJbHbIC CUTyalluH, TPUMEHSThH
W3YUYECHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eckKu CcHOPMYIMPOBAaHHON  MPOOJIEMBbI, MOJACIUPOBATH
pEAIbHBIE CUTYAIlMU HA SI3bIKE T€OMETPHUU, UCCIEN0BATH ITOCTPOCHHBIE



MOACIIM C HCIIOJb30BAHUCM T COMCTPUYCCKUX MOHATUN U TCOPCM,
alirapara anre6pf>1, pemiaTtb IIPAKTHYCCKHUC 3aJdadd, CBA3dHHBIC C
HaX0XACHUCM I'COMCTPHICCKHUX BCIIMYINH,

HMCTL IPCACTABJICHUA 00 OCHOBHBIX 3dTaIlax Pa3BUTHA T'COMCTPHU KaK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosioKeHUe NpsIMbIX B 6 1
POCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX M TUIOCKOCTEH B g
POCTPAHCTBE
4 [leprieHIUKYIAPHOCTD MPSIMBIX H 25
IUIOCKOCTEH B MPOCTPAHCTBE
Vel U paccTossHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHHG, 0000I1IeHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KITACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 2
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0
- 102 8 0

ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

OcHoBHbIE TpaBUiia H300paKEHUS HA
PHUCYHKE TJIOCKOCTH, MapaijieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeomMeTpun: TOUKA, IIpsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS HAa PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka
[MousTHS: IepeceKaroIuecs MIOCKOCTH,

MNepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroInecs npsiMasi U IO0CKOCTh;
HOJYTIPOCTPAHCTBO

MHororpaHHuKH, H300paXKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOINUX 00BEKTOB
MHororpanHuKH, H300pakeHHe
IPOCTEHIINX NPOCTPAHCTBEHHBIX
buryp, HeCyIEeCTBYIOIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
IPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

11

12

13

N306paxkenue ceueHni nupaMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
yepes ux péopa. M3obpaxenue
niepeceueHsl MOJTyYSHHBIX TUIOCKOCTEH.
PackpammBanye moCTpOCHHBIX CCUCHHIM
pa3HbIMH 1IBETaMU

N300pakeHre CeueHUI MMpaMuIpl,
Ky0a ¥ MPU3MbI, KOTOPbIE TIPOXOJIST
yepes ux péopa. M3obpaxenue
TiepeceueHsl MOJTyYSHHBIX TUIOCKOCTEH.
PackpammBaHye mOCTPOCHHBIX CCUCHHIM
Pa3sHbBIMH IBETaMU

N3ob6pakenue ceueHuit mupamuisl,
KyOa ¥ MPU3Mbl, KOTOPbIE IPOXOISAT
yepes ux péopa. M3obpaxenue
nepecedeHus! MOTYyYeHHBIX MIJI0OCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMHU

N300pakenue ceueHni mupaMupl,




Ky0a ¥ MPU3MBblI, KOTOPBIE IPOXOJSAT
yepes ux péopa. Mzobpaxenue
HepeceueHUs MOJTyYSHHBIX TIOCKOCTEH.
PackpaiiiuBaHue MOCTPOCHHBIX CEUCHHUN
Pa3HBIMHU I[BETAMH

14

15

16

Merton cnenoB 1yl TOCTPOEHUS
CEUYECHUU

Merton ciie1oB ISl TIOCTPOSHUS
ceyenuii. CBolicTBa nepeceyeHui
IPSIMBIX U IJIOCKOCTEN

Merton ciie10B I TOCTPOCHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIHUCh LIaroB
IIOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh IaroB
MOCTPOCHHUS

20

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue




21

22

23

BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOCHUS

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[MomoOue TpeyroibHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus
pPa3BUTHS TJIAHUMETPUHN U
CTEpEOMETPUHU

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsimble. [Ipru3Haky ckpemuBarommxcs
npsimbIx. [lapanensHblie npsmMele B
IIPOCTPAHCTBE

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOI MapajuieIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKALIEH Ha
JlaHHOM mpsiMoi. JlemMa o nepeceuenun
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapaneabHOCTh TPEX NPSIMBIX.
Teopema o Tpéx mapanenbHbIX
npsiMbIX. TeopeMa 0 CKpeIMBaroIuxcs
PSMBIX




27

[TapayensHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA MapaJlJICILHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
¢buryp B napajiebHON NPOEKIIUU

28

29

30

31

32

33

lenTpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy NPSIMbIMHU

3agauun Ha JJ0Ka3aTeNbCTBO U
UCCIIeIOBaHKE, CBSI3aHHbIE C
PacIoJIO)KEHUEM PSIMBIX B
IIPOCTPAHCTBE

[ToHsTHA: MapaUIeIEHOCTD MPSIMOU
IUIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak
HapasieIbHOCTH MPSAMON M MIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

I'eomeTprueckue 3a1aun Ha
BBIUNCJICHHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C NapPAJIJIEIIBHOCTBIO IPSMBIX
U IJIOCKOCTEN B IIPOCTPAHCTBE

ITocTpoenue ceueHus, MPOXOAALIETO
4yepes JaHHYIO NIPAMYIO Ha YEPTEKE U
[apajuIeIbHOro APyrou npsimoil. Pacuér
OTHOILEHUN

[TapamienbHas NpoeKLKsl, IPUMEHEHHE

IJId TIOCTPOCHUSA CeUYCHUI Ky6a n
napajjejacnuiicaa. CBoiicTBa




34

napauiC/icnmIcaa u nmpru3Mbl

[TapannensHble iockocTu. [Ipu3naku
NapauIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKy, He
MPUHAJISKAITYIO JaHHOU TIIOCKOCTH U
CJIEJICTBUS U3 Hed

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
[apaJuIeIbHOCTHU MPSIMBIX IIEPECEUEHUs
IpY NePeCceyeHUH! JBYX MapajlieNbHbIX
MIJIOCKOCTEH TpeThei

37

CBolicTBa napasuieabHbIX INIOCKOCTEMN:
00 oTpe3Kax MnapauieabHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXy MapajIeIbHbIMU
IUIOCKOCTSIMH; O NIEPECEUEHUH MTPSIMOM ¢
JBYMsI TTapaJJIENbHBIMU TUIOCKOCTSIMU

38

[ToBTopenue: Teopema [ludaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPHS
HPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenuneia

41

42

Brruucnenue amMH OTpE3KOB B Ky0Oe u
NPSIMOYTOJIBHOM ITapajuIesenuIe/ie

[leprieHIUKYIAPHOCTD NPAMOU U




miockocty. [Ipusnak
NEePHEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

44

45

[leprieHAMKYISAPHOCTH MPAMOU U
miockocty. [Ipusnak
NEePHEHANKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH

Teopema o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYJISIPHON K IJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMbIC B MHOI'OT'paHHHUKAX

46

[I;mockocTH M nepneHIuKyIIpHbIE UM
IPsIMBIE B MHOTOI'PaHHHUKAX

47

48

49

[eprienAuKyIAp 1 HAKITOHHAS.
[TocTpoeHne nepreHAuKyIspa U3 TOUKU
Ha MPSMYIO

[lepnieHAUKYIAp U HAKIOHHASL.
[TocTpoeHne nepneHAUKyIsApa U3 TOUKU
Ha MPSIMYIO

Teopema o TpEX mepreHANKYIsIpax
(nmpsimast u oOpaTHast)

50

51

TeopeMa 0 TpEX MepHeHANKYIApax
(mpsimast U oOpaTHas)

VYron MCKAY CKPCIINBAOIIUMUCA




MMPpAMBbIMHA

[Touck nepneHANKYISIPHBIX MPSMBIX C

52 MTOMOIIBIO TIEPIICHIUKYJISIPHBIX
IUIOCKOCTEHN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuenuii kyoa, mpU3MBbI,

54 MPAaBWJIBHON MUPAMHU/JIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

55 IIPABWJIBHOM MUPaMU/IBbI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIOCKOCTHU. [TnockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepnesauKyJIIpHOCTH IPSMOM
U TUIOCKOCTH KaK CJIEZICTBHE CHUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCcTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 IIpaBunpHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl OyCTUTh NEPIIEHANKYIISPDI:

60 CUMMETpHS, CIIBUT TOYKH TIO
napajuieIbHON IPSIMOU

61 CnBur 1o HenapaJIeIbHOU MPSAMOH,
U3MEHEHUE PACCTOSHUN

62 KonTtponbHas padora "B3anmuoe




63

64

65

pAacCIOJIOKEHHUE MPSIMBIX U TIIOCKOCTEN B
npocTtpaHcTae”

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IPOCTPaHCTBE

FGOMeTpI/I‘-IGCKI/Ie METOAbI BBIYMCIICHUA

yria MExAy NpsAMbIMU B
MHOTI'OI'paHHHUKax

66

JIByrpannsiii yroa. CBoicTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO yria

67

68

69

IleprieHAUKYASAPHBIE TIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYISIPHBIX
IJIOCKOCTEN

IIpr3Hak nepneHIuKyJIspHOCTH
IJIOCKOCTEN; TeopemMa O MPsIMOM
[IEPECEUCHUS ABYX IIOCKOCTEN
NEePHEHAUKYIISIPHBIX TPEThEW IITIOCKOCTH
[IpssMoyroipHBIN Tapauieenunen; Kyo;,
M3MEPEHHUS], CBOMCTBA MPSIMOYTOJIBHOIO
napasulesienuIe1a

70

Teopema 0 rMaroHany NpSMOYTOIBHOTO
napajelenunesa u cecTBUe U3 Heé




71

CrepeomeTpuyuecKue 1 NpUKIaJIHbIe
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

73

74

HOBTOpCHI/IeZ CKpCIIUBAIOIIHECS
MMpAMBIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOT'OI'PaAaHHHUKAX

Hapa mapayiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAIOIHUXCA IIPAMBIX, PACCTOSHHUC
MCKAY CKPCHIMBAOIIUMHACA IPAMBIMUA B
IMPOCTBIX CUTyalUAX

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brluncnenue paccTosHUN MEXY
CKPELIMBAIOIMMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPICHAUKYIIIPHON
IIJIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yria

77

78

DneMeHTHI chepUyecKoil TeOMETPHUU:
reoIe3NuecKue JMHUN Ha 3eMIle
KonTtponbHas padota "Yrisl u
paccrosiHus"

79

Cucrematu3anus 3HaHUH
"MHOTOrpaHHUK U €ro 3JIeMEHTHI"




IInpamua. Bunael nupamun.

80 1
[IpaBuibHas nupamMuia

81 [Tpusma. [psimast u HaKJIOHHASI TIPU3MBI. 1
[IpaBunpHas npu3zmMa

82 [Ipssmoit napainenenunen, 1
NPpSMOYTOJIBHBIN TapauIeNIenuIe, Kyo

83 Brimykisie MHOTOTpanHuKH. Teopema 1
Ditnepa
Brimykiieie MHOTrOrpanHuku. Teopema

84 Oitnepa. [IpaBunbHbIe 1 1
MOJTYIIPaBUIIbHBIE MHOTOTPAaHHUKHI

g5 KonrponbsHas padota 1
"MHororpaHHuku"

86 [TonsTre BeKTOpa Ha MIOCKOCTH U B 1
NIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHoCcTh BEKTOPOB 1

89 [TpaBuiio mapannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JISXKAIINUX B OJTHOM 1
TUTOCKOCTH

92 CkansspHO€E MPOU3BENECHNE 1

93 Brrauciienue yria Mexmy BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1




95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 Hroroas xouTpoapHas padbora 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KITACC

KosnuuyectBo 1yacos DJIEKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[ToBTOpenue Tembl "KoopanHaTel
1 BEKTOPA Ha TUIOCKOCTH U B 1
npocTpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOopenue Temsl "Boruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
IToBTOpEeHME TeMBI "Y paBHEHHE
4 MIPSIMOM, IPOXOJAIEN YEPE3 ABE 1
TOYKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1




MCKAY MNPSAMBIMH B MHOT'OI'pPaHHHUKAX

AHanuTHYECKHUEe METO/IbI pacuéTa yria

11 MEXy IJTIOCKOCTSIMU B
MHOI'OI'paHHHKaX

12 dopMya pacCTOsIHUSA OT TOYKH 10
IUIOCKOCTH B KOOpAMHATaX

13 Haxoxxnenne paccTossHUI OT TOUKA 10
TUIOCKOCTH B KyOe

14 HaxosxneHue paccTosHUM OT TOUKU 10
IUIOCKOCTH B NPaBUJILHON MUpaMuJie

15 KonTtponpHas pabora "AHanutudeckas
reomeTpus"

16 CedeHunst MHOTOTPaHHHUKOB:
CTaHJApTHBIE MHOTOTPAHHUKHU

17 CedeHunss MHOTOI'PaHHHUKOB: METOJ
CJIEIOB
CedeHust MHOTOTPaHHHUKOB!

18 CTaHJapTHBIE TNIOCKOCTH, TIEPECEUCHUS
OPSMBIX M IJIOCKOCTEN

19 [MTapannensHbIe TPSMBIC U THIOCKOCTH:
napaiesbHbIe CEUYCHHS

20 [TapannenbHble TpSMbIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble TpSMbIE U TUIOCKOCTH:

21 YIIIbI MEXKY CKPELMBAIOIIUMUCS

MMpAMBbIMHA




22

[IepnieHauKyIspHBIC MIPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEPIEHAUKYJIAPHBIX INIOCKOCTEN U

IPSAMBIX, CUMMETPHHU MHOI'OI'PAHHUKOB

23

24

25

[lepnenauKynsipHbIe PsIMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
HEepIEeHIUKYIIsApax
[TepnieHauKyIIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpEHME: TUIOIIAAH

MHOT'OYTOJILHUKOB, (DOPMYITBI JJIsI
TJI0IIAIEH, COOOpaKEHHUS 1O 100MS

26

[ToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (JOPMYJIBI AJIs
riomiaien, cooopakxeHus moaoous

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IIAJIEH, COOOpaXKEeHUsI IO 100Ut

28

29

30

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anust
Ha 9aCTH, COOOpaXeHHUs OO0
[Tnomaau ceyeHunii MHOTOTPaHHUKOB:
TUTONIA/IM TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpaKeHUs o100us
KonTponbnas padota "IloBTOpenue:
MHOTOTPaHHHUKH, CEUEHUS




31

MHOTOTPaHHHUKOB"

O0BEM Tema. O6beM IPSIMOYTOJILHOTO
napaiesenue/a

32

3anmaun 00 yaBOCHUU Ky0a, O
KBajIpaType Ky0a; O TPHCEKIUH yriia

33

34

35

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO TIapaslIeyICITHITe 1A

[TpuknaaHble 3aauu, CBA3aHHBIE C
BBIUHMCIICHEM 00bEMa
IPSAMOYTOJIBHOTO Napajulesienunesia

O0BEM MIPAMOIA TPU3MBI

36

37

38

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C BHIYMCIEHUEM 00BEMOB
IPSAMOM TIPU3MBI

[TpuxnanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Brraucnenue 06bEMOB TeI € TOMOLIBIO
onpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

39

Brruncienne 00bEMOB TEN C IIOMOIIBIO
onpenenéHHoro uuaTerpaiga. Oobém
MTUPAMU/TBI

40

®opmyna 00bEMa MUPaMUIbI.
OTHomeHne 00BEMOB TTUPAMUT C
0o0LINM YTIIOM




41

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHrne 00BEMOB TUPAMH]T C
00LIUM YIJIOM

42

43

CrepeoMeTpHUSCKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOMI
MIPU3MBI

CTepeOMeTpI/IquKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMAMU IMUPpaMH bl

44

[Ipuknanueie 3apa4un mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM
HAKJIOHHOU MPU3MBI

45

46

47

[Ipuknanueie 3apa4un mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne o6bEMOB. Boruncnenue
paccTosiHUSA A0 INIOCKOCTH
Kontponbnas padota "O0bEM
MHOTOTpaHHHKaA"

48

49

50

Hunuaapuyeckasi MOBEPXHOCTbD,
00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTHU

unmuaap. [Ipsamoi KpyroBoi HUIMHAD.
[Tmomaar MOBEPXHOCTH NWIIMHIPA
Konnueckas noBepXHOCTD,
o0pa3yronine KOHUIeCKOu
nosepxHoctu. Konyc

51

CedeHne KOHYyca MI0CKOCTBIO,




52

MapasuieIbHOM III0OCKOCTH OCHOBAHUS

Yceu€nnsriii konyc. M3o0pakenune
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYyCa

54

55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

CrepeoMeTpuuecKue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUHN IMIUHIPA,
KOHYca

CrepeomeTpHuyecKue 3a/1aun Ha
JI0Ka3aTelbCTBO U BBIUUCICHHE,
IIOCTPOCHHUEM CEUYEHUN LIWINHIPA,
KOHYCa

IIpuxnagHelie 3a1a4n, CBSI3aHHBIE C
LWJIMHAPOM

58

59

IIpuxnagHeie 3a1a4n, CBSI3aHHBIE C
UWIAHAPOM

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue
mapa

61

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepbl




IUIOCKOCTBIO. Buj 1 m300pakeHne
mapa

VYpasuenue chepsl. [Lmomans chepsr u

62 B, .
e€ yacrei

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuuecKue 3aauu Ha

64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO
CrepeomeTpHuuecKue 3a/1aun Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO

66 [TpuknanHele 3a7auu, CBA3aHHBIE CO
cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH Ha

67 IUIOCKOCTH, BBIYMCIIEHUS B
OKPY)KHOCTH, CTaH/IapTHbIE TIOJJO0MS

68 Pa3znuunble kOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

71 Koutponbnas padora "Tena u

MIOBEPXHOCTHU BpauieHus"




72

73

74

O0béMm unuHIpa. Teopema 06 00bEMe
MMpAMOIro HUujiInHApa
Boruncienne 00bEMOB TeJT ¢ IOMOIIIBIO

onpenenéHHoro uuaterpaiga. Oobém
KOHYyCa

[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00HEMOB
OWIMH]pa, KOHYyCa

76

77

78

79

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Y TUIOIIAU TTOBEpXHOCTEH Te"

OOBEM 1m1apa 1 MIapOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUeCcKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTO
ceKTopa

[Tpuxnanueie 3ana4n o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaaso cepbl. COOTHOIEHUS
MEXy IUIOIAIMU TIOBEPXHOCTEN U
00BEMaMHU TTOOOHEIX TEI

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTrpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




80

TeJI U IUIOLAiel IOBEPXHOCTEH

KoHntponbnas padorta "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBH>KEHUS MPOCTPAaHCTBA.
OrobOpaxxenus. [[BuxeHus: U paBEHCTBO
¢uryp. O6mmme cBoCTBa IBMKCHHUI

82

Buap! nBukeHnil: napaieIbHbIN
MIEPEHOC, UEHTPAJIbHAs! CHMMETPHUS,
3epKaJibHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

84

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1auu Ha
NIPUMEHCHHE JIBHKCHHSI

85

Kontponbnas padota "BekTops! B
npoctpaHcTae”

86

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"ITapanienbHOCTb MPSAMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

87

88

O6o06matomee moTopenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUIM:
"BekTops! B mpocTpaHcTBe"

Ob6o6maromiee nosropenue 11 nonsTuit




1 METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

89

90

91

92

93

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o06matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlMs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aIMs 3SHAHUMN:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6maroriee nopropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Hroropas KOHTPOJIbHAA pa60Ta

94

95

96

HtoroBast KoHTpoJIbHAs paboTa
[ToBTOpeHnue, 06001IEeHNE U
CHCTeMaTH3alus 3HAHUH

Hcropust pa3BUTHS CTEPEOMETPHUN KaK
HaYKH U €€ POJIb B Pa3BUTUU




97

98

99

100

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Wcropus pa3BuTus CTEpeOMETPUH Kak
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI




OBIIEE KOJIMYECTBO YACOB I1O0

102
[TPOTPAMME 0







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IprMeHATh aKCMOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX NP PELICHUU
' reOMEeTPHUECKUX 3a]a4
73 OnepupoBaTh HOHATUSAMM: MNAPAICIBHOCTE M NEPIEHAUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEN
74 KnaccudumupoBats B3auMHOE PacHoOIOKEHHE MPSMBIX M TUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yrojl, TpaHU JIBYTPAHHOTO YIJa,
7.5 peOpo  BYrpaHHOro yria, JIMHEHHBI yroa JBYTrpaHHOro YrIia,
rpajgycHas Mepa JBYrpaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PAaHHHK, BBIMYKJIBIA W HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, MIPAaBUIIbHBIA MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIMpamuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccudunupoBaTtb  MHOTOrpaHHMKM, BBIOMpass OCHOBaHMS  JJIS
78 kimaccuukanuu  (BBIMYKJIBIE W HEBBITYKIBIE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIpSMbIE U HAKIOHHBIE TPH3MBHI,
napajuieJICTUIIE bl
79 OmnepupoBatb HOHATHAMMU: ceKyIas IJIOCKOCTB, CEYCHHUE
' MHOT'OI'PaHHHUKOB
210 OOBSCHATP TPUHIMITBI  TIOCTPOCHUS CEUYEHUH  MHOTOTPAaHHHKOB,
' UCIIOJIB3YsI METO/I CIIC/IOB
CTpouTh Cce4YeHHS] MHOTOTPAHHHKOB METOJOM CIIZIOB, BBITIOJIHSITH
7.11 (BBIHOCHBIE) TUJIOCKME YEpTE)KM U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y
Pemrare 3aaun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIMYHMH 110 00paslam
WIH alTOpUTMaM, TPUMEHSS H3BECTHBIC aHAJTUTUYECKHE METOJbI TPU
7.12 pelIeHNH CTAaHJAPTHBIX MaTeMaTHYECKHUX 3a7ad Ha BBIYHCICHUE

paCCTOﬂHI/II\/’I MCXKIAY ABYMs TOYKaMH, OT TOYKHU I0 HpﬂMOﬁ, OT TOYKHIO
IIIOCKOCTH, MEXKAY CKPCIIUBAOINUMHUCS ITPAMBIMHA




7.13

Pemats 3ala41 Ha HaXO0XJACHUC N'COMCTPUUCCKHUX BCINYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOAbI IIpHU
pPCIICHUNU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJjla4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIMBAOIIMUMUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Berancnsate 00bEMBI W IUIOMAAW TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, THMpaMuga) C  OpUMEHEHWEM  (OpMYJ,  BBIYUCIATH
COOTHOIIIEHUS MEX/TY TUIOMIAIIMU IOBEPXHOCTEH, 00bEMaMU MOTOOHBIX
MHOI'OTPaHHUKOB

7.15

7.16

7.17

OnepupoBaTh MOHATUSAMHU: CUMMETPUsI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTH CHMMETPUHU (PUTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH WH(MOPMALIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, MPeICTaBICHHYIO Ha
YepTekax U pUCyHKax

[IpumeHsITh reoMeTpudeckre (aKThl sl PEHICHHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANoaraloiX HECKOJbKO IIaroB pPELICHUs, €CIU YCIOBHS
MIPUMEHEHHUSI 3a/1aHbl B SBHOU (hopme

7.18

[IpuMeHATH mHpocCTENIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

7.19

7.20

HpI/IBO,I[I/ITb IMPUMCPbI MAaTCMATUICCKUX SaKOHOMepHOCTCﬁ B [MpUpoOAC U
JKN3HH, paCIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

[IpuMeHATH TONMYYEHHBIE 3HAHWA Ha MPAKTHKE: aHAIU3UPOBATH
peaJIbHbIE CUTYallud W TNPUMEHATh W3YYECHHBIE IOHATHS B IpoLecce
MIOMCKA peIIeHUs] MaTeMaTH4ecKu CcHOpMyIUpOBAHHOM MPOOJIEMBI,
MOJIETTMPOBATh PEajbHbIE CUTYallUN Ha SI3bIKE T€OMETPHUH, UCCIIEN0BATh
MIOCTPOCHHBIE MOJIETIU C HMCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHSATHH U
TeopeM, anmnapara ajireOpsbl, pelaTh IPaKTHUECKHUE 3a/1a4M, CBSI3aHHBIE C
HaXO0XJIEHUEM T€OMETPUUYECKUX BETMUHH

11 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeiHero 001ero oopa3oBanusi

I'eomerpus

6.1

OHepI/IpOBaTI) IIOHSATUAMMU. HUIMHAPHUYICCKASA IMOBEPXHOCTD,
oOpa3yomue IMWIHHIPUISCKONH TOBEPXHOCTH, MHJIUHAD, KOHHYECKAs
MMOBEPXHOCTh, O00Opa3yrolKe KOHWYECKOW TOBEPXHOCTH, KOHYC,
chepudeckas MmoBepxXHOCTh




6.2 Pacnio3naBath Tena BpamieHus (IIIIUHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATD CITOCOOBI TTOJTYYCHHSI TEJT BpaIleHUS
6.4 KnaccudunupoBars B3aUMHOE pacroiioKeHUe cephl U MIOCKOCTH
OnepupoBaTh TOHATHSAMH: IIAPOBOW CETMEHT, OCHOBaHHE CETMEHTA,
6.5 BBICOTA CETrMEHTA, IIAPOBOM CJIOW, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA
[IIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Beruucnsate 00bEMBI M TUIOIIAJAM TIOBEPXHOCTEH TeN  BpalleHHS,
' T€OMETPUUYECKHX TEJI C MPUMEHEHHEM (POPMYIT
OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BIOUCAaHHBIA B chepy u
6.7 OIMMCAaHHBIN OKOJIO cdepbl, chepa, BOMCAHHAS B MHOTOTPaHHUK WJTH TEJIO
BpaIICHUS
6.8 BbluncnsTe COOTHOLIEHUS MEXIy IUIOMAAIMU TOBEPXHOCTEH U
' 00BbEMaMU MTOTOOHBIX TEI
6.9 N306paxaTs nzydaemble (GUTYpPBl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BeITONHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKH W3 PHUCYHKOB TPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHHS Tl
BpaIicHus
W3Biekath, WHTEPIPETHPOBATH M IMPEOOPa30BBIBATH WH(MOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, NpeICTaBICHHYI Ha
gepTekax U pUCyHKaxX
[TpumensTh reoMeTpudeckie (GPaKThl ISl PEIICHUS CTEPEOMETPHUECKHUX
6.12 3a/1a4, MPEANoaraloiX HECKOJbKO IIaroB pPEIIeHUs, €CU YCIOBHS
MIPUMEHCHHUS 33JIaHbI B SBHOU (hopMe
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBITIONTHATE JIEWCTBUS CIIOKCHHSI BEKTOPOB, BBIYHTAHUS BEKTOPOB U
6.14 YMHOXXCHHUSI BEKTOpa Ha YHUCIO, OOBSCHATH, KAKUMU CBOMCTBAMHU OHU
o0JagaoT
6.15 [TpuMeHsITh MpaBUIIO Napasieenunea Py CI0KEHHH BEKTOPOB
OnepupoBaTh TOHSTHSMH: JICKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE,
6.16 BEKTOP, MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yroll MEXIYy BEKTOpaMH, CKAJIAPHOE TMPOU3BEICHHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMITJIAaHAPHBIE BEKTOPBI
HaxomuTe cymMMy BEKTOPOB M IPOW3BEICHHWE BEKTOpAa HAa YHCIIO, Yroj
6.17 MEXTy BEKTOpPaMH, CKASIPHOE TIPOU3BEICHUE, PACKIIABIBATE BEKTOP 10
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh IIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT
6.19 Pemarp mpocrelimme reoMeTpuUYecKHe 3aJadyd  Ha MPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOda




6.20

Pemats 3agad4u Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaxXO0XJACHUC TCOMCTPHUICCKUX BCIUYHH I10 06pa3uaM WK aJiTOpUTMaMm,
IIPpUMCHAA HU3BCCTHBLIC METOABI npu pemiCHUN CTaHJApPTHBIX
MaAaTEeMaTHYCCKUX 3aJda4

6.21

6.22

IIpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEACTBA M IEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a]1a4
[IpuBoaUTE pUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
JKU3HU, PaCIIO3HABaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh TMONy4YEHHBIE 3HAHUS HA [MPAKTUKE: AaHAIU3UPOBATh
peanbHbIe CUTYallMM W NPUMEHSTh HU3yYEHHBIC MOHATUS B MPOIECCE
MOMCKA pEIIeHUs MaTeMaTUYecKu CPOPMYITUPOBAHHON MpOOIEeMBbl,
MOJIETIUPOBATh peajbHbIe CUTYallUU Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh
MMOCTPOCHHBIE MOJIETU C HCIOJIb30BAaHHUEM T'€OMETPUUECKUX MOHITHH U
TeopeM, anrmapara anreOpsl, pelaTh IPaKTHUECKUE 3a/1a4H, CBSI3aHHbIE C
HaxO0KJICHUEM F€OMETPUUECKUX BEIIMYNH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

['eomeTpus

7.1

7.2

OcHOBHbBIE NOHSTHSI CTepeoMeTpuM. Touka, MpsiMas, IIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 00 aKCHOMAaTUYECKOM  TIOCTPOCHHU  CTEPEOMETPUH:  AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX

B3aumHoe pacmosyiokeHuE TpSAMBIX B NPOCTPAHCTBE:  IEpeceKaroluecs,
napajuiefibHble M CKpelluBaromuecss mpsmbie. [lapanienbHOCTh OPSIMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: MapajuleJibHblE IMpsIMble B  MPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MNPSAMBIX, MAapaJUIEIbHOCTh MNPSAMON U IUIOCKOCTH. YTJIBIC
COHAIIPaBJICHHBIMU CTOPOHAMH, Yrojl MEXIy HpsSIMbIMH B IPOCTPAHCTBE.
[TapanienpHOCTb MJIOCKOCTEN: MapalljielIbHbIE TUIOCKOCTH, CBOMCTBA NapalIeIbHbIX
wiockocteil. [Ipocreiinye nmpocTpaHCTBEHHbIE (GUTYPHI Ha IIOCKOCTHU: TETPadp,
Ky0, mapaJuieNienumne, IoCTPOCHUEe CeUeHUN

7.3

7.4

7.5

[lepnieHAUKYIAPHOCTh NPAMONM U IUIOCKOCTU: HEPHEHAUKYJISPHbIE MpsMbIE B
IIPOCTPAHCTBE, NpsSMble NapaiiebHble U NEPIEHIUKYISpPHbIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTH TMPSAMOM U IJIOCKOCTH, TEOpeMa O NpSIMOH
NEPNEHIUKYJIAPHON IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJI MEXIY HNPSMOW U
IUIOCKOCTBIO,  ABYIPAaHHBI  yroj, JIMHEHHBIM yroa JBYIPAHHOIO  YIJia.
[lepieHaUKYNIAp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSTHUE
OT MPSIMOI 10 TIIOCKOCTH, MPOEKIHS PUTypBl Ha TIOCKOCTh. [lepneHuKyIsIpHOCTh
IUIOCKOCTEH: MpU3HAK MEPIEeHIUKYISIPHOCTH JIBYX IUTOockocTed. Teopema o Tpéx
NepIEeHIUKYIIsApax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHMKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipmsma: N-yrospHas
NpU3Ma, TPaHU U OCHOBAHUS TMPHU3MBI, MpsIMas M HAKJIOHHAs MpPU3MbI, OOKOBast U
MoJIHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYT OJIbHBIN
napajuiesienunen U ero cpoicrBa. [lupamupa: N-yronpHas nupamuaa, IpaHd U
OCHOBaHUE NMUpaMUIbl, OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUIbI, IPAaBUIIbHAS U
yceu€HHas nOupaMujaa. OJEMEeHThl Npu3Mbl U nupamuiabl. [IpaBusibHbIE
MHOTOTPaHHHMKU: IOHSATHE MPaBWIBHOIO MHOTOIPAaHHHMKA, NpaBWIbHAs MpHU3Ma U
IpaBWIbHAsg NHMpaMUa, NpPaBUIbHAs TPEYrojpHas MNHUpaMUAA U IPaBUIbHBIN
TteTpa’p, KyO. IlpencraBneHne o mNpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadJIp,
JoJIeKadIp U ukocasapyrue CeueHus: Ipu3Mbl U MUPaMUIbI

CI/IMMeTpI/ISI B IMPOCTpPAaHCTBE: CHUMMECTPHUA OTHOCHUTCIBHO TOYKH, pr[MOfI,
INIOCKOCTH. DIIEMEHTBI CUMMCTpPUH B ITUpaMUJaX, MapalJICJICIUIICAax, ITPaBUIIbHBIX




MHOTI'OIrpaHHHUKax

Brruncienue »31eMEeHTOB MHOI'OI'paHHUKOB!: pe6pa, AuaroHaljii, YyrJibl. HJ'IOHIaI[b
OOKOBOM IMOBCPXHOCTH H MOJTHOM IIOBEPXHOCTHU HpHMOﬁ IIpU3MbI, ILJIOIIAAb

7.6 OCHOBaHUH, TeopeMa 0 OOKOBOM IMOBEPXHOCTH MPSMOU MpU3MbI. [1momans 60kKoBoOi
MOBEPXHOCTH W TOBEPXHOCTU MPABWIBHONH MHUPAMUJBI, TEOpeMa O TUIOIIATN
yceu€nHoi nupamupl. [lorsrue 06 06béme. OOBEM nUpaMubl, IPU3MBI

77 [lonobubie Tema B mpoctpaHcTBe. COOTHOLIGHUS  MEXAY  IUIOMIAJISIMU

' MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIT
11 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 ['eomeTpus
Hunmuaapudeckass MOBEPXHOCTh, O00pa3yloMIMe MWIMHAPUYECKON IMOBEPXHOCTH,
6.1 OCh IIWIMHAPHYECKOW ToBepxHOCTH. Llmmmuap: ocHoBaHus u  OOKOBas
MOBEPXHOCTh, 00pa3yromas U 0Ch, IUIOMIA> OOKOBOI U MOJHOM MOBEPXHOCTH
Konmnueckass moBepXHOCTh, 00pa3ylolue KOHHYECKOH TOBEPXHOCTH, OCh U
6.2 BEpIIMHA KOHMYECKOW TMOBEpXHOCTH. KOHyc: OCHOBaHWE W  BEpIIHHA,
' oOpa3zyromas U OCb, IJIOLAAb OOKOBOW W MOJHOW MOBEPXHOCTU. YCEUEHHBIN
KOHYC: 00pa3yroliye U BbICOTa, OCHOBaHMsSI U OOKOBast TIOBEPXHOCTh
Chepa u map: UEHTp, pajuycC, AUAMETP, IUIOMIAJb IOBEPXHOCTU C(HEpPHI.
6.3 B3aumHoe pacnonokeHue chepsl U MIIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe,
TJI01a 6 Chephl
6.4 N3o0paxenue Ten BpallleHus Ha MII0CKOCTH. Pa3BépTka nunuHApa u KOHyca
6.5 KoMOuHnamuu Tten BpallleHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHMK, OMHCAHHBII
' okoJ1o cepsl, chepa, BiMCaHHAsT B MHOTOTPAHHUK, HJIM TEJIO BpAIIEHUS
[Tonste 06 o0bEMe. OCHOBHBIE CBOIcTBa 00BbEMOB Ten. Teopema 06 00BEME
6.6 NpsIMOYTOJIBHOTO Tapajuienenunena u ciaeactsus u3 He€. OO0bEM UMIMHJApA,
koHyca. O0béM mapa u miomnaab chepol
6.7 [TomoOuple Tema B mpoctpaHcTBe. COOTHOMICHHS MEXKAY  ILIOMIAISMHU
' MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ
6.8 Ceuenust nuiMHIpa (MapajuieibHO U NEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
' (mapannenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CEUeHUs Iapa
Bekrop Ha mtockocTr u B mpocTpaHcTBe. CIIO)KEHHE W BBIYATAHHE BEKTOPOB.
6.9 YMHOKEHHE BEeKTOpa Ha uncio. PaznojkeHne BeKTopa no TpéM HEKOMILIaHAPHBIM
' BekTopaM. IlpaBuno mapamnenenunena. Pemienwe 3agad, CBSI3aHHBIX C
IIPUMEHEHNEM NTPAaBUII ACUCTBUI C BEKTOpaMU
6.10 [IpsmoyroipHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauwHaTel BEKTOpa.




[Ipocreitine 3amaum B KoOpAMHATaX. YToa MexAy Bekropamu. CkaisipHOe
MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY MPSAMBIMH U INIOCKOCTSAMMU.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELICHUHA FEOMETPUUYECKUX 3a1a4



HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
001ero ooOpazoBaHus

Brnanenue Meronamm J0Ka3aTenbCTB, alTOPUTMAMM PELICHHS 3a]ad;
yMeHue (GOopMyIMpOBaTh U ONEPUPOBATH HMOHATHAMM: ONpEIEICHHE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, NMPU3HAK, JOKA3aTEIbCTBO,
PaBHOCHJIBHBIE (bopMyJIHPOBKH; IPUMEHSATh ux; yMeHue
dbopMypoBaTh O0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPIKICHUE,
IPUBOAUTH TNPUMEPbl U  KOHTPIPHUMEpPHI, HCIOJIB30BATH METOJ
MaTeMaTHYeCKON WHAYKIIUH; MPOBOJUTH JOKA3aTeIbHbBIE PACCYKICHUS
IpU PpEUIeHWH 3a/1ay, OLEHHBAaTh JIOTUYECKYI0 IPaBHIBHOCTh
pacCcyKIeHH; YMEHHE OIEepPHpPOBATH MOHATHUSAMH: MHOXECTBO,
MOJIMHOXECTBO, ONEpally HaJ] MHOKECTBAMHU; YMEHHE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBCHHBIM ~ ammapar s OIHMCaHWs  peajbHBIX
MIPOLIECCOB U SIBJICHUN M MPH PelIeHUH 3ajjad, B TOM YHCJE U3 APYrux
y4eOHBIX TIPEJMETOB; YMEHHE ONEepUpOBaTh MOHIATUAMHU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha IIIOCKOCTH; YMEHUE 3a]1aBaTh U
OIMMCHIBATh I'padbl Pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BATH rpadbl MpU

peUICHUHN 3a1a1

YMmenue OIICpHUPOBATH NMOHATUAMU: HATYPAJIBbHOC YHUCJIO, LEJIO0C YHCIIO,
CTCIICHb C MOCJIbIM II0KAa3aTCjIEM, KOPCHb HaTypam)Hoﬁ CTCIICHU,
CTCIICHb C pAllMOHAJIbHBIM ITOKa3aTCJICM, CTCIICHL C HeﬁCTBHTCHLHLIM
IIOKa3aTeJIeM, norapmbM qucia, CHHYC, KOCHHYC W TaHI'CHC
MPOU3BOJIBHOI'O YHUCJIa, OCTATOK IO MOAYJIIO, pallMOHAJIBHOC 4YHCIIO,
HppanroOHaJIbHOC YHUCJIO, MHOXECTBa HaTypaJIbHbIX, OECJIbIX,
pallnOHAJIbHBIX, HeﬁCTBHTeHBHLIX quceil; yYMCHHEC HCIIOJIb30BAaTh
IIpHU3HAKHU ACIIMMOCTH, HaMEHBIIHI 06IIII/II\/’I JACIINTCIIb 1 HAMMCHBIIICC
0611166 KpaTHOC, aJITOPHUTM EBKHI/IJIa Ipu pCIICHUHN 3a/la4; 3HAKOMCTBO
C Ppas3iIM4YHbIMKX TO3WUUOWOHHBIMH CHUCTEMaMHK CUHCICHUA; YMCHHUC

BBIMOJHSATL BBIYHUCICHNUE 3HAUCHUN M Hp€06p330BaHI/IH BI:Ipa)KeHI/Iﬁ (¢10)




CTENeHsAMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-PALMOHATIBHBIX
BBIPXKEHUI; YMEHUE ONEPUPOBATH MOHITHSIMU: MOCIEAOBATEIHHOCTb,
apupMeTHyecKasi ~ TPOTPEccHsi,  IeOMEeTpUYecKas  IMPOrpeccus,
OecKkOHEeYHO YyObIBaloIIas TeoMeTpUYecKas MpOrpeccHs; yMEHHE
3a/aBaTh  IIOCJENOBAaTEJIbHOCTH, B TOM 4YHMCIE C  IIOMOUIBIO
PEKyppeHTHBIX  (OpMylI;  yMEHHME  ONEpPUPOBaTh  MOHATUSMHU:
KOMIUIEKCHOE YHCJIO0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYNIb U
apryMeHT KOMIUIEKCHOTO YHciia, opMa 3amUCH KOMILJICKCHBIX YHCEeN
(reomerpuueckasi, TPUTOHOMETpUYECKass M airedOpaumdeckas); yMeTb
MIPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
NPUBOJUTh  HPUMEPHl  HCIOJIb30BAaHUS  KOMIUIEKCHBIX  YMCEJ;
ONEpUpOBaTh MOHATUSIMHU: MaTpuua 2x2 u 3%3, omnpenaeauTenb

MaTpHUIIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

YMeHue onepupoBarh NOHATHAMU: PALMOHAIBHBIE, UPPALlMOHAJIbHBIE,
MOKa3aTebHbIe, CTETIEHHBIE, JTOrapU(PMUUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHUs U HEPABEHCTBA, HX CUCTEMBI; YMEHHE OIIEPUPOBATH
MOHATHUSIMU: TOKJECTBO, TOXK/IECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YPaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MOMOIIBI0 PA3INYHBIX NMPUEMOB; PELIaTh
YPAaBHEHUsl, HEPaBEHCTBA W CHUCTEMBbI C IIapaMETpPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsSl PEIICHUsT MaTeMaTH4YECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTel HayKH U peallbHOM JKU3HU

YMeHue omnepupoBaTh MNOHATHSIMM: (QYHKIMS, 4YETHOCTh (yHKLHH,
NEPUOIMYHOCTD (PYHKLIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
dbyHKIIMH, SKCTpeMyM (PYHKITMH, HANOOJIbIIIee U HAUMEHbIIIee 3HAYCHHS
GyHKIMH Ha TPOMEXKYTKE, HenpepblBHAs (DYHKIMS, aCHUMITOTHI
rpaduka QyHKUMM, TepBas W BTOpas MpPOW3BOAHAs (DyHKUHH,
reoMeTpHUecKuil U (hU3NYecKuii CMbICT TPOU3BOIHOM, TepBOOOpa3Has,
onpeAeNnéHHbId HHTErpal; yMEHHE HaXOJIWTh AacCHUMMTOTHI Trpaduka
(GYHKIMU; YMEHHE BBIUUCIATH NMPOU3BOAHBIE CYyMMBI, MPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMK (YHKINI, HAXOAUTh YpaBHEHHE KacaTelbHON
K rpaduky QyHKIUH; YMEHHE HAXOAUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX

(GyHKIUH; yMeHUE HCMOJIb30BaTh MPOU3BOAHYIO Ul HCCIIEIOBaHUS




(GyHKIMH, HAXOAUTh HAUOOJBIINE U HAMMEHbBIINE 3HAYCHUST (PYHKIUI;
CTpOUTHh TpaduKM MHOTOYICHOB C HCIIOJNB30BAHUEM armapara
MaTeMaTHYeCKOTO  aHaju3a;  OPUMEHSITh  MPOU3BOAHYIO IS
HAXOJK/ICHHUS HAWIYYIIero pPEUIeHUS B IPHUKIAJHBIX, B TOM YHCIE
COLMAIBHO-O)KOHOMHUYECKUX M  (U3MYECKUX 3a/adax; HaXOAUTh
wiomanad u 00bEMBI (UTyp C HOMOLIBIO HHTETpasia; MPHBOAUTH
OpUMEpPbl  MaTeMaTHYeCKOTrO0  MOJCIMPOBAHUS  C  IOMOIIBIO

muddepeHIHATbHBIX YPaBHCHUH

YMeHue omnepupoBaTh NOHATUAMU: Trpaduk GyHKIUU, oOpaTHas
GyHKIUS, KOMITO3UIUS (YHKIUH, TUHEHHAsT (yHKIUS, KBaapaTudHas
byHKIHS, parmoHanbHas byHKIMS, CTEIECHHAS byHKIMS,
TPUTOHOMETpHUYSCKHE (YHKIIUH, OOpaTHBIC TPHUTOHOMETPHUYSCKUE
GyHKIMK, TIOKa3aTelbHas W Jorapudmuyeckas (QyHKIMH;, YMEHUE
CTpOUTH TrpadUKH M3YyYCHHBIX (QYHKIUH, BBITOIHATH MpeoOpa3oBaHuUs
rpaduKoB (QYHKIIHIA, HCTIOIB30BATh TPaQUKH ISl U3YUIEHUS MPOIECCOB
Y 3aBUCHMOCTEH, IIPH PEUICHUU 3a/1a4 U3 APYIHX YYCOHBIX MPEIMETOB
W 3a1a4d U3 pealbHOM >KM3HH; BBIpaxarh (OpMyJaMU 3aBHCHMOCTH
MeX1y BEeJIMUYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKITUI Asist
pelieHrs YpaBHCHWH, HEPaBEHCTB W 3aJad C [apaMeTpamu;
n300pakaTh Ha KOOPJIMHATHOW TIIOCKOCTH MHOXECTBA pElIeHUN

YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTBHI, TOJIM U YacTH, Ha JABWKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJOrW, 3aJayd M3 O0OJacTH yNpaBiICHUS JUYHBIMH U
ceMeHHbIMU (MHAHCAMH); COCTaBIATh BBIPAKECHMS, YpaBHEHHUS,
HEPAaBEHCTBA M HMX CHCTEMBl IO YCIOBHUIO 3aJadd, HCCIEAOBaTh
MOJTy4YeHHOE PELIeHHE M OIIEHWBATh IMPABJONOA0OHOCTh PE3YNIbTATOB;
YMEHHE MOJENHNPOBATh peajbHblE CUTYallUM HA SI3bIKE MATEMATHKU;
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUIO  3aJa4d,  HCCIENOBaTh  IIOCTPOCHHBIE  MOACIN  C
UCIOJIb30BAHUEM armapara ajireOpbl, HHTEPIPETHPOBATh MOTYYEHHBIN

pe3ynbTar

YMeHne omepupoBaTh TOHATHSMHU: CpelHee apudMeTHdecKoe,

MEaraHa, HanOOJbIIee U HaMMEHBIIIEE 3HAYCHU, pa3Max, JUCIICPCUs,




CTaHJApTHOE OTKJIOHEHHWE 4YHCJIOBOTO HA0Opa; YMEHHE U3BJICKATh,
UHTEPIPETUPOBATh MH(POPMAIINIO, MPEACTaBICHHYIO B TalOiuIax, Ha
auarpammax, rpadukax, OTpa)karollyl0 CBOHCTBA PEalIbHBIX MPOIIECCOB
U SIBICHUN; MPEACTaBIATh HHPOpPMAIMIO C TOMOIIBI0 TabauI u
MarpaMM; HUCCJENI0BAaTh CTAaTUCTUYECKUE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM Tpa@UuecKuX METOJ0B U JJIEKTPOHHBIX CPEICTB;
rpadUuecKd UCCIIEIOBATh COBMECTHBIC HAOMIOJEHUS C IOMOIIBIO

JyarpamMm paccerBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh IMOHATHSAMH: CIy4YalHBIM ONBIT W ClIy4ailHOE
COOBITHE, BEPOATHOCTb CIIyYallHOTO COOBITHS; YMEHHUE BBIUUCISTH
BEPOSATHOCTh C MCIIOJIb30BAaHHEM TIpapUuecCKUX METO/0B; NMPUMEHSTh
(bopMyIBI CIOXKEHHUSI U YMHOXKEHHSI BEPOSTHOCTEH, (HOpMyITy MOITHON
BEpOATHOCTH, ¢opmyny bepHymin, komOuHaTOopHBIE (AaKTBI U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; YyMeHue
ONEpUPOBATh IOHATUSAMHU: CIydalHas BEJIWYMHA, PACIpPEICICHUE
BEPOATHOCTEM, MATEMAaTUYECKOE OKUIAHKE, IUCIIEPCHS U CTAaHAAPTHOE
OTKJIOHEHHE CIIy4ailHOW BEJIWYHMHBI, (YHKIHU paclpeicieHus |
IJIOTHOCTA ~ PaBHOMEPHOIO,  IIOKA3aTEIbHOIO W  HOPMaJbHOIO
pacupeneeHnid; yMEHHWE  MCIOJb30BaTh  CBOWCTBA  M3YYEHHBIX
pacIpeneseHui Uil pelieHus 3a1a4; 3HaKOMCTBO C IIOHATHUSMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHUE
NPUBOAMUTH TPHUMEPHl MPOSBICHUS 3aKoHAa OOJBIIMX YHUCET B
MNPUPOAHBIX M OOIIECTBEHHBIX SABJIEHUSX; YMEHHUE OIEPUPOBAThH
MOHATUSAMM: COYETAaHUE, IIEPECTAHOBKA, YHCIO COYETAHUN, YHUCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMeHHe MPUMEHITh KOMOMHATOPHBIE
(bakThl M pacCyXJIeHUs Ui peIIeHUs 3aj]ay; OLEHUBATh BEPOATHOCTH
peabHBIX  COOBITHH; COCTaBIATH BEPOSITHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH NOJIYUECHHBIH Pe3yIbTaT

YMenue onepupoBaTh IMOHATUSAMHU: TOYKA, HpsMas, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJIa, IJIOCKUH Yro,
JBYTPaHHBI yroJl, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIUECS MpSMBbIE,
NapajuieIbHOCTh U MEPIEHIUKYISIPHOCTh NPSIMBIX U TUIOCKOCTEH, yroi
MEXIY NPAMBIMH, YroJ MEXKIY NPSAMOM M IJIOCKOCTBIO, YO MEXIY

IIJIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 0 IJIOCKOCTHU, PACCTOAHUEC MCKIY




IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHME HCII0JIb30BATh
IIpU pElIeHUM 3a/ad HU3y4deHHble (DAKTBI U TEOPEMbl IJIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIEr0 MUpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEJIM C IOMOUIbI0 I'€OMETPUUYECKUX IMOHATUH U

BCJIMYMH, pCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aaa4n
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb (GUTYpBL, 00bEM (UTYPHI,
MHOTOTPaHHUK, TPAaBUIIBHBI MHOTOTPAaHHUK, CEYCHNE MHOTOTPaHHHUKA,
KyO, mapajienenumnen, mpusMma, nupamuzaa, (Gurypa u IHOBEPXHOCTh
BpalleHUs, IWIMHAP, KOHYC, Iap, cdepa, miomaas cepsl, MIOnab
MOBEPXHOCTH THPaMHIBI, MPHU3MBI, KOHYyCa, HWIMHApPA, 00BEM Kyoa,
IPSMOYTOJIBHOTO TapajUIeNeUIe/1a, TUPAMUIbI, PU3MBL, IMIHHIPA,
KOHYcCa, Iapa, pa3BépTka MOBEPXHOCTH, CEYCHHUsI KOHYCa U IMIUHIPA,
napajulellbHble OCH WJIM OCHOBAHHUIO, CEYCHHE INapa, IUIOCKOCTH,
Kacaromascss chepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKH, (PUTYPBHI B TOBEPXHOCTH
BpAlllGHUS, MX CEYEHHs, B TOM YHCJIE€ C TIOMOIIBIO AJIEKTPOHHBIX
CPeACTB; yYMEHHE NPUMEHSTH CBOWCTBA T'€OMETPHYECKUX (QUryp,
CaMOCTOSITENIHO (OPMYJIMPOBATh ONpPENAETICHUsT H3YydaeMbIX (QUryp,
BBIIBUTaTh TUTIOTE3bl O CBOWCTBAX M TPU3HAKAX T'€OMETPHUYECKUX
¢uryp, 0OOCHOBBIBaTH WJIM ONPOBEPraTh HUX; YMEHHE IPOBOAUTH
kimaccuukanuioo ¢GUryp 1O pa3IMYHBIM - TPU3HAKAM, BBITIOIHATH

HCO6XO,Z[I/IMBIC JAOIMOJIHUTCIIBHBIC TTIOCTPOCHUA

YMeHue onepupoBaThb MOHATHUSAMH: JBM)KEHHE B IPOCTPAHCTBE,
Hapa.]'[J'[eJ'IBHBIfI NEpPEeHOC, CUMMETPHUA HAa MJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe MOA0OMs, MMOJ00HBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE M MOJOOHBIE (PUTYpHI, B TOM YHCIIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; MCIIOIb30BaTh I€OMETPUUYECKUE OTHOILICHHUS
IIpru pCIICHUH 3aJad;, HaXOAUTb I'COMCTPUUYCCKHUEC BCIMYMHBI ()IJ'II/IHa,
yroj, IUIOIAAb, 0OBEM) NpU pelIeHHH 33had U3 JIPYTUX Y4eOHBIX
npeaAMETOB u nu3 peaﬂBHOﬁ KHU3HU, YMCHUC BBIYUCIATH
reOMETPUUECKUE BETMUMHBI (AJIMHA, YToJl, MJIOUIaab, 00bEM, IIIoIaab
MMOBEPXHOCTH), HCIOJIb3YS H3y4eHHble (DOPMYIBl U METOJbl, B TOM
qucIie: MI0IaAb MOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, LIWINHApPA,

mwiom@aabk chepsl; 00bEM Kyba, MPSAMOYTOJIBHOTO TapajulielienuIeaa,
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MUPaMUbI, TMPU3MBI, IWIUHAPA, KOHYCa, IIapa; yMEHHE HaXOIWTh
OTHOIICHHE 00BEMOB MOJOOHBIX HUTYD

YMeHHue  OomepupoBaTh  MOHATHUSMHU:  HPSIMOYTOJIbBHAs — CHUCTEMa
KOOpPJWHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa
BEKTOPOB, MPOU3BEIICHHE BEKTOpa HA YKCJIO, PA3JIOKEHUE BEKTOpA I10
0a3ucy, CKaIsIpHOE NPOM3BEACHUE, BEKTOPHOE MPOHM3BEACHHUE, Yroj
MEXIy  BEKTOpaMH; YMEHHE  HCIIOJNIb30BaTh  BEKTOPHBIA U
KOOPJIWHATHBIA METOJ| JJIsl PEUICHUS TeOMETPUYECKUX 3a/1ad M 3aaad

APpyrux y‘le6HHX npeaMETOB

YMeHne BBIOMpATh TOAXOMANIMA METOA [UIS pPEIICHHS 3a]auu;
[IOHMMAaHWE 3HAYMMOCTH MAaTeMAaTUKHM B H3YYCHMHM IPUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUI; YMEHUE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MaTHUKHU B HCKYCCTBE, YMEHHE INPUBOIUTH
IIpUMEPBl  MATEMAaTU4YECKUX OTKPBITHA POCCUHCKOM M  MHUPOBOH

MaTeMaTHYECKOM HAayKH




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI' 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYKCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCell

12 Panmonanbupie uncna. OOBIKHOBEHHBIE M JIGCATHYHBIC JpOOW, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. [HerictBus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenp ¢ nenbiM mokazateneM. CTeneHb € PAaLMOHATIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTENEHU

15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiictButenpHble uucia. ApudpMeTHyeckue OoIlepaluud C JIeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOmmkEéHHBIE BBIYMCICHHS, TpPaBWIa OKPYIJICHUS, MPHUKUAKA WU
OLICHKA PE3yJIbTaTa BIUUCICHUI

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHble U TOTapUPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpruveckne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH yPaBHEHU M HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

2.11 Martpwuiia CUCTEMBI TUHEHHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI




OyHKIUHU U TpapUKU

Oyukuus, cnocodsl 3aganus Gynkuun. ['paduk Qyaxmum. Bzanmuo oOpaTHbie

31 byakuun. YérHpie n HeuéTHBIC QyHKIMH. [lepuoandeckue GyHKIUHA
OOnacTp ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymun ¢yHkumu.
32 [TpomMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIMH.
' Maxkcumymbl 1 MUHEMYMBI (yHKIMH. HaunOosnblnee U HauMeHbIIee 3HAYCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHass (yHKIMS C HaTypaJbHBIM W LENbIM IOKa3zateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMnToThl TpadukoB QyHkiuil. CBoiicTBa (HyHKIHIA,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEM
38 Apudmernueckass M reoMmerpuyeckas mnporpeccuu. @Dopmyna  CIOXKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe MPOU3BOAHOW K MCCIENOBaHMIO (DYHKIMI Ha MOHOTOHHOCTb U
4.2 IKCTpeMyMbl. HaxoxmeHue HanOOJbIIEr0 W HAMMEHBINEro 3HAYCHHUS (YHKIUU
Ha OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoXecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 ['eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE




7.3

MHororpasHuKu

7.4

Tena u MOBEpXHOCTH BPALICHUS

7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eometpust; 10 kiacc. yriyoneHHoe ooyuenne Mep3isik AL,
Homuposckuii [I.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCThIO M3 aaTeIbCKUil 1IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «M31aTenbCcTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






