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HOACHUTEJBHASA 3AIINCKA

["eomeTpus SBISETCA OTHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHErO O0IIETO
oOpa3oBaHMs, TaK KakK O0O0ECIECUYMBAET BO3MOXKHOCTh W3yYEHUs JUCLMUILUINH
€CTECTBEHHO-HAYYHONW HAIPABICHHOCTH W MPEIMETOB T'YMAaHUTAPHOIO [UKJIA.
[TOCKOMTBKY JIOTUUYECKOE MBILICHHAE, POPMUPYEMOE MPU U3YUEHUH 00y YAFOIIMHUCS
MMOHATUWHBIX OCHOB T'E€OMETPHM, MPHU [IOKA3ATEIBCTBE TEOPEM W IMOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKIACHUHN IIPU PELLIEHUHA FEOMETPHYECKUX 3a1a4, YMEHUE
BBIIBUIATh W ONPOBEPrarb THUIIOTE3Bl HEMOCPEACTBEHHO HCMOJB3YIOTCS IpU
PELIECHUH 33/1a4 €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH (PU3NUYECKUX 3a4a4.

Llens ocBOCHMS mporpamMmbl y4eOHOTO Kypca «['eoMeTpusy Ha yriryOJIEHHOM
YPOBHE — PA3BUTHE HHINBUAYAIBHBIX CIIOCOOHOCTEH 00YYarOIIMXCsl TPH U3y YCHUN
FEOMETPUM, KaK COCTaBIAKOLICH mNpeaMeTHOM obmactu  «Maremartuka u
uH(popMaTHKa» Yyepe3 00€CIeUCHUE BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
Oonee rimy0OKMX reOMETPUYECCKUX 3HAHWIA U ICHCTBUH, CienU(UUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUISl YCIEMIHOTO MPO(ECCHOHATBHOTO 00Pa30BaHusl, CBA3AHHOTO C
UCIIOIIBb30BAHUEM MATEMATHKHY.

[IprOpUTETHBIMM 3aa4aMK Kypca TFEOMETPUM HAa YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOLUIMMHI W YCHJIMBAOIIUMH Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacuIMpeHue MpeaCTaBIeHUsT 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIBTYPBI U
(OpMUPOBAHME OCO3HAHUS B3AUMOCBS3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMUpOBaHME TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHENIIMX MaTEeMaTUYECKUX MOJEINAX, MO3BOJAIOIIMX OMHUCHIBATE W H3y4aTb
pasHbIE SBICHUS OKPY)KAKOLIEr0 MUPa, 3HAHWE NOHATUIHOIO anmapara 1o pasaeiy
«CtepeoMeTpus y4eOHOro Kypca reOMETpuH;

(opMupoBaHWE  yMEHHMS  BIAACTh  OCHOBHBIMH  MOHSATUSMH O
OPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMM CBOHCTBAMH, 3HAHUE TEOPEM,
(GopMysT U1 yMEHUE HMX NPUMEHSATH, YMCHHUs IOKA3bIBaTh TEOPEMbl W HAXOIUTH
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(opMUPOBaHME YMEHUS PACMIO3HABATH HA YEPTEIKAX, MOJIEIAX U B PEATbHOM
MHApPE MHOIOTPAHHUKH W Tela BpalICHUsA, KOHCTPYHUPOBATH TI'€OMETPUYECKHUE
MOJEIH,

(OopMUPOBAHME TOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO IMOCTPOEHUS
MaTEMaTHYECKUX TEOPHil, (OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHUKH TPHU
[IPOBEICHUN PACCYKICHUM,

(opMuUpOBaHME YMEHUS BIAJETh METOAAMM JOKA3aTEIbCTB W AJITOPUTMOB
pELIEHUs, YMEHUS UX TPUMEHATH, IPOBOJUTH TOKA3aTEIbHBIE PACCYIKICHUS B XOI€
pELICHUs] CTEPECOMETPUYECKUX 3a4a4 M 3a0a4 € IMPAKTUYECKUM COACPIKAHUEM,
(opMuUpOBaHME TPEIACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  NPH



00OCHOBaHUM MATEMATHYECKUX YTBEP)KICHUI M POJIM AKCHOMATHKN B TPOBEACHUH
JeTyKTUBHBIX PACCYKICHUH;

Pa3BUTHE M COBEPLICHCTBOBAHME WHTEIJIEKTYAIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00ydaronMXcs, MO3HABATEIBHOW aKTUBHOCTH, UCCIICI0BATEILCKIX
YMEHHHA, KPUTUUHOCTH MBILIJIEHUS, THTEPECA K U3YUYEHHUIO T€OMETPUH;

(opmupoBaHue (YHKIUOHAIBHOW T'PAMOTHOCTH, PEJIECBAHTHON TI€OMETPHUU:
YMEHMS PACHO3HABaTh MPOSIBICHUS TEOMETPHUECKHX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATbHBIX KU3HECHHBIX CUTYyalUsX W MPU M3YUYEHUM IPYTHX
y4eOHBIX MPEAMETOB, MPOSIBICHHUS 3aBUCHMOCTEHl W 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUSl PEATbHBIX CHTYalMil, WCCIICIOBAHUS IMOCTPOCHHBIX MOJIENCH,
WHTEPIPETALNN OJYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COACPATEIbHBIMA JIMHASAMUA YY4eOHOrO Kypca «['eomeTpus» B
10-11 «knmaccax sBistoresa: «lIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«MuororpanHuku», «Tema BpameHus», «BekTopel W  KOOpAWMHATHE B
IPOCTPAHCTBEY, «[BH>KEHHUS B TPOCTPAHCTBEY .

CdopmymupoBannoe Bo DI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
NOHSATUSIMIAY, PEJICBAHTHBIMU T'€OMETPUM HA YTIYyONEHHOM YpoBHE 00y4eHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JMHUSAM Y4e€OHOro Kypca, a
(OpMUPOBAHME  JIOTMYECKMX YMEHWH  PACIpEeAcNseTcss HE  TOJIBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgam o0yueHus. CoaepkaHue o0pa3oBaHus,
COOTBETCTBYIOILLIEE MPEAMETHBIM Pe3ysibTaTaM OCBocHUs DenepanbHOi paboueii
OPOrpaMMbl, PACpPeAcHEHHBIM N0 TOJaM OOYYEHHMs, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLMAINUAIBHBIM BOMPOCAM 00YyYarOIUeCs
oOpallaiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBJIAJICHHUE
rEOMETPUYECKUMU NOHITHSIMA W HABBIKAMH TIOCJIEA0BATENBHO U MOCTYMATENBHO, C
COOJIFOICHAEM MPUHIMIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYYArOIIMUXCS, PACIIMPAS U yIayOsis
e€, 00pasys MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yUYEHHIO TEOMETPUH HA YIITyONEHHOM YPOBHE MO3BOJISIET:

co3garb  ycioBus i guddepeHumanmu  00ydeHHUs,  MMOCTPOCHUS
WHAMBUAYAIBHBIX —00pa30BaTENbHBIX MPOrpaMM, OOecneunTh yriyOnéHHOE
W3YYECHUE TEOMETPHH KAK COCTABJIAIONICH yueOHOro npeaMera « Maremarukay,

NOJATOTOBUTh OOYYAKOUIMXCS K MPOJODKEHHIO M3YyYCHUsST MATEMaTHKH C
y4éToM BbIOOpa Oyayuiei mpodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0muM 1 Tpo(heCcCHOHATEHBIM 00Pa30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpusy» Ha YyriayOJEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC

IIpsiMmbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, mOpsMas, TJIOCKOCTB,
OpOCTpaHCTBO. [IoHATHE 00 aKCHOMATHMYECKOM MOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIACACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHHWE TMPAMBIX B MPOCTPAHCTBE. IEPECEKAOLINECH,
napajuieJibHple UM CKpelMBaroluecs npsamble. [Ipu3Hakn CKpelmBaromuxcs
npsAMBIX. [lapamiebHOCTE IPAMBIX M IIJIOCKOCTENW B MIPOCTPAHCTBE: NapalielIbHbIE
[PSAMBIE B IPOCTPAHCTBE, MAPALIETBHOCTD TPEX NPAMBIX, MAPAIIIENBHOCTE PAMOM
U TUIOCKOCTH. [lapaienibHOE M LEHTPAbHOE MPOCKTUPOBAHUE, M300PAKEHUE
¢uryp. OCHOBHBIE CBOIHCTBA MAPALIEIIBHOIO MPOCKTHPOBaHUs. M300paskeHue
Guryp B mapajuieIbHONW MPOCKIUKU. YTJbl ¢ COHAMPABICHHBIMA CTOPOHAMM, YTOJ
MEXIY MPAMBIMU B POCTpaHCTBE. [lapayiienbHOCTh IIIOCKOCTEN: MapalielibHbIe
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTOCKOCTEN. [Ipocreiiue
OPOCTPAHCTBEHHbIE  (UIYpPbl HA IUIOCKOCTH: TETPAjdAp, NapalICICIUMNE],
MMOCTPOCHUE CEUYCHUM.

[leprieHAUKYAAPHOCTE HMPSAMOM M TUIOCKOCTH: MEPIEHIUKYJISPHBIE NPSAMBIE B
[POCTPAHCTBE, NPAMBIC MAPAJIENBHbIE W MEPHEHAUKYJSIPHBIE K IHIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOA M IIIOCKOCTH, TeopeMa O NpsAMOM
MEPIEH INKYJIAPHOMN IIJIOCKOCTH. OpTrorosasibHOE [IPOEKTUPOBAHHME.
IleprieHAUKY AP U HAKIIOHHBIE. PACCTOSHHAE OT TOYKU 0 MIIOCKOCTH, PACCTOSTHUE
OT NPSAMOH 10 MIOCKOCTH, MPOEKIMs (PUTyphl HA MIOCKOCTh. [ lepneH MKy IS PHOCTD
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTEM. Teopema o TpEX
[IEPIEH UK JISAPAX.

Yribl B NMPOCTPAHCTBE. YIOJl MEXKAY NPAMON M IUIOCKOCTHIO, ABYIPAHHBINA
YIOJl, JUHEWHBIA YroJI ABYTPAHHOrO yria. TpEXrpaHHbld U MHOTOTPAHHBIE YIJIBL
CBOJiCTBA IJTOCKUX YIJIOB MHOTOTPaHHOTO yriia. CBOKMCTBA INIOCKUX U ABYTPAHHBIX
VIJIOB TPEXTPAHHOTIO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JUJIs TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHUKOB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrosepHas
npu3Ma, npsMas U HAKJIOHHAS MPU3MbI, OOKOBAs W MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapayuienenunen, NpsMOYTOJIbHBINA MApALIECICIUNET U €70 cBoMcTBa. Kparyaiiiiue
MyTH HA TOBECPXHOCTH MHOTOrpaHHuka. Teopema Oitnepa. [IpocTpaHCTBEHHAs
teopema [Iudaropa. [Tupamuaa: n-yronbHas NUpaMuIa, MPaBUIIbHAS U yCEYEHHAS
nupamMuael. CpoiicTBa péObep M OOKOBBIX TIpaHEl NPABWIBHON NHUPAMMIBI.
IIpaBuiibHbIE MHOTOIPaHHWUKH. NpaBUJIbHASA NpPU3Ma W MpaBWIbHAA MHPaAMHIA,



NPABHJIbHAS TPEYTOJIbHAS MMPAMKIA U TPABWIIBHBIN TETpa3Ap, KyO. [IpencraBneHue
O MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABAP.

BelunicneHue 3JIEMEHTOB MHOTOTPAHHUKOB. péOpa, [IMaroHaiu, YIJIbL.
[Tnomanae OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IUIOMIA/1b OCHOBAHHMIA, TEOpeMa 0 OOKOBOI MOBEPXHOCTHU MPAMOM pu3Mebl. [ Lmommans
OOKOBOIl TMOBEPXHOCTM M MOBEPXHOCTH TMPABUJIBHOW MUPAMHIBI, TEOpEMa O
ITOIIAN Y CEUYEHHON TUPAMUIEL.

CaMMeTpuss B TMPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM  IPABHJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUJIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS TPABWJIBHBIX MPU3M, CUMMETPUS MPaBUIILHOMN
[IAPAMHUJIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHAMPABICHHLIE W  IPOTHUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eWCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOJKEHHE BEKTOpA Ha
yncso. CBOMCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YMCIIO.
[ToHdaTHe KOMIUTAHApHBIE BEKTOPBI. [IpHU3HAK KOMIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTOopaMm. [IpsamoyroneHas  cuhcremMa  KOOpAMHAT B
npoctpancTBe. KoopamHarel BexkTtopa. CBsidb MEXKIY KOOPAMHATAMM BEKTOPA U
KOOPAMHATAMHA TOYEK. YTOin MEXAy BeKropamu. CKaISIpPHOE MPOU3BEACHUE
BEKTOPOB.

11 KUIIACC

Tesa Bpaluenust

[ToHsTHS: UWIMHAPHYECKAS TOBEPXHOCTh, KOHHMYECKAs IOBEPXHOCT,
cepuueckas MOBEPXHOCThb, OOpa3yrolmuMe MNoBEpXHOCTEH. Tema BpameHus:
HUIMHAP, KOHYC, YCEUEHHBII KOHYC, cdepa, map. BzaumMHoe pacnoyioxkeHue chepbl
U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cepe. M300pakeHue Ten BpalllcHUsl Ha
TIOCKOCTH. Pa3BépTka nunmHapa u konyca. CuMMeTpust cepsl U mapa.

OO0béM. OcHOBHbBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIbHOTO TNapajuleNienunena W cieacTBus U3 He€. OObEM mOpsMoid U
HAKJIOHHON MPU3MBI, IWIMHIPA, MAPaMUAbl U KoHyca. OObEM [Iapa U mapoBOro
CETMEHTA.

KomOuHanmu Ten BpalieHMs M MHOTOrpaHHUKOB. [lpu3ma, BhucaHHas B
LWIAHAP, ONMHCaHHAas OKoJo IpwuMHApa. llepeceuenne cdepsl M mapa ¢
wiockocThro. Kacanue mapa v cheprl IOCKOCThEO. [[OHSATHE MHOTOrpaHHUKA,
OMHUCAHHOTO OKOJ0 c(depbl, cPepbl, BIMUCAHHOW B MHOTOMPAHHMK WM TEJO
BpAILCHUSI.



[Tnomaae MOBEPXHOCTH LMIMHAPA, KOHYCA, IUIOWAAb CPEPBI U €€ 4YacTeil.
[Tonobue B mpoctpancTBe. OTHOLICHHWE OOBEMOB, TIOLIANCH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeoOpasoBanue noaodus, romorteTHs. PemieHue 3aaad Ha
TUIOCKOCTH € MCIIOJIb30BAHUEM CTEPEOMETPUUYECCKUX METOJIOB.

[TocTpoeHHEe ceueHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEYCHHS LIMIIMHAPA
(mapajyieIbHO W NEPHCHAMKYJISIPHO OCH), CEYCHHsS KOHyca (MapajuieibHbIC
OCHOBAHUIO W MPOXOISIINE YEPE3 BEPLIAHY ), CCUECHUS [IaPa, METOABI MMOCTPOCHHMS
CEUCHUH: METOJ CIIEI0B, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpancTBe. Onepanun Hal BEKTOpaMu. BEKTOpHOE YMHOXKEHHE
BEKTOPOB. (CBOICTBA BEKTOPHOTO yMHOXEHMs. [IpsMoyroyibHas cucrema
KoOpavHaT B mnpoctpaHcTBe. Koopamnartel BekTtopa. PasznoskeHue BekTopa Mo
Oazucy. KoopAMHATHO-BEKTOPHBIA METOI MPU PEIIEHUN T€OMETPUUECKUX 33/1a4.

J{BHKEHHUS B IPOCTPAHCTBE

JIBu>keHus mpocTtpaHcTBa. OroOpakeHus. J[BH)KEHUS M PABEHCTBO (UTYD.
OOwmue cBoiicTBa MABW)KCHHMA. BuIbl JBUKEHWH: MapajuleNibHBIA TEPEHOC,
LHEHTPAJIbHAS CUMMETPHS, 3€PKaJbHAs CUMMETPHUsS, MOBOPOT BOKPYL MNPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.



INTAHUPYEMBIE PE3VJIBbTATbI OCBOEHHUA YUEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEICTABICHAE O MATEMATHYECKUX
OCHOBaX (PYHKIMOHWUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHAW, MPOLEAYP
rpaKJaHCKOro  oOmecTtBa  (BBIOOPBI,  ONPOCHI W JIPYTOE),  yMEHHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMSAMHA U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUICKON TpakIaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHWCKOW MAaTEMATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHYECKOMN IIKOJIBL,
UCIOJB30BAHUE 3TUX JOCTIDKEHWH B JAPYTUX HAayKax, TEXHOJOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE AYXOBHBIX LIECHHOCTEH POCCHHCKOrO Hapoja, cPOopMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM NOCTHIKEHUH HAYKH U AEATENBHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOEHUE YCTOWUMBOrO Oy AyIIETO;

4) s3cTeTn4ecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOILIEHWE K MHPY, BKIHOUAs 3CTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 33144, PEIUICHHIA, PacCy>KIEHHUI, BOCIPUUMYHBOCTD K
MAaTEMATUYECKUM ACTIEKTaM Pa3JIM4HbIX BUAOB HCKYCCTBA,

S) pusuueckoe BocnuTaHue:

C()OPMUPOBAHHOCTh YMEHUS TMPUMEHATH MATEMATHUYECKAE 3HAHUS B
MHTEPECAX 310POBOT0 M 0€30MacHOro o0pasa >KM3H!, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (30pOBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, peryispHas Qpu3nueckas akTUBHOCTH), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-030POBUTEIBHON NEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHE:

FOTOBHOCTb K TpPYAy, OCO3HAHWE LIEHHOCTH TPYIOJIIOOUs, HHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENIBHOCTH,  CBSI3aHHBIM €
MAaTEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATH OCO3HAHHBIA BBIOOP
Oynymeid npodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUJIAHBI,
FOTOBHOCTb M CIIOCOOHOCTH K  MAareéMaTH4eckoMy  OOpa3oBaHUI) U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HM, TOTOBHOCTh K AKTHBHOMY
VYACTHIO B PEIICHUHN MPAKTAYECKUX 3a/1a4 MATEMATHUYECKON HAIPABICHHOCTH,

7) 3K0/1I0rHYeCcKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIbTYPbl, TIOHMMAHWE BIIUSHUS
COLMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpeabl, 0CO3HAHUE MIOOATBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHCHHE MATeMaTHYECKUX 3HAHWWA JAns peuieHHus 3a1ad B o0nactu
OKPYXKarOIIEH Cpepl, IJIAHUPOBAHUE ITOCTYNKOB M OLEHKH WX BO3MOXHBIX
NIOCITIEACTBUN JUIS OKPYIKAOLICH CPEabl;

8) neHHOCTH HAYYHOI O MO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHON NPAKTUKHM, TOHUMAHUE MATEMATUYECKOM
HAYKH Kak cepbl YEITOBEUECKOM AEATEIBHOCTH, 3TAMOB €€ PA3BUTUS U 3HAUUMOCTH
JUISL PA3BUTHUS LUBUJIN3ALKAN, OBIAJCHAE SI3bIKOM MATEMATUKHA U MAaTEMAaTUUYECKON
KYJIBTYPO#l KaK CPEACTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATH MPOESKTHY IO
1 UCCIIEN0BATENBLCKY IO IEATENBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3osble Jjoruyeckue aeiicrBus:

BBIABJIATE U XapakTEpU30BaTh CYILECTBEHHBLIE MPU3HAKH MareMaTUYECKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYIHPOBATH
OTPEACTICHUS TOHATHI, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KITACCU(UKALWY,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYJIMPOBaTh W  NPeoOpa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIE U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISABJIATHE MAaTEMATHYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHBOPEUHS
B (paKkTax, AAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX, MPEAJIArarb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNHA,

JeNaTb BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHU 110 aHAJIOTHH,

[IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKNX YTBEPKICHUN
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPANBaTh apryMEHTALMIO, TPUBOINTH TPUMEPHL U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS M BBIBOJBI,

BBIOMPATh CMOCO0 pelleHnus y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIIECHMS, BEIOMPATh HAMOOJIEE MOIXOASIINI C YUETOM CaMOCTOSATEIBHO
BbIICTIEHHBIX KPUTECPHEB).

ba3osble ucciaenoBare/bCKue AeicTBUA:



UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWUS,
(opMynMpoBaTh  BOMPOCHI,  (PMKCHPYIOIIME  MPOTHBOpPEYME,  MpoOieMy,
YCTaHABJIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMOOTE3Y, APrYMEHTUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTAMH, SIBICHUSAMH, MPOLECCAMMU;

CaMOCTOATEIbHO (POPMYIMPOBATh OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
OPOBECAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLCHWBATH  JTOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
NPEINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISBJIATH AS(PUUUTEl HHPOPMALMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U [UIsl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TMYHBIX BUAOB U POpPM
NPEICTABICHNUS,

CTPYKTYPUPOBaTh WMH(OPMALMIO, MPEACTABIATh €€ B Pa3NU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYIMPOBATE CY>KIACHHUS B COOTBETCTBUM C YCIIOBUSIMU U
LEJSIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOKO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaX, JaBarTh MOACHEHHS 10 XOIy PpPELICHUS 3a1ayM,
KOMMEHTUPOBATH MOy YEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHUS 3aAaBaTh BONPOCHI MO CYWIECTBY O0CYKIaEMOM TEMBI,
npoOJieMbl, pEIIacMOM 3a7auv, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOW CYXKIACHHSA C CYXKACHUAMH APYIHUX YYaCTHUKOB
auanora, oOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMIM, B KOPPEKTHOWH (opme
(OopMyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YIBTATHI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YUYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUU.

PeryasiTuBHbIe YHHBepCaJbHbIE YUeOHbIE JeiiCTBHS
Camoopranusanusi:



COCTABJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4y, BEIOUpATh COCOO pEUICHUS C
YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEHICHUH ¢ YU4ETOM HOBOM MH(pOpMaINu.

CaMOKOHTPOJ/Ib, SMOIIUOHAJILHBIN HHTEJJIeKT:

BJIAJCTh  HABBIKAMM  TO3HABATEJBbHON  peeKCHMM  KaK  OCO3HAHWS
COBEPIIAEMBIX JCHCTBUIM M MBICIIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAACTh
cnoco0amMu  CaMOMPOBEPKH, CAMOKOHTPOJISL MpOIEcca M pe3ysibTara PEHICHUS
MAaTEMATHYECCKOM 3a1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBLCTB, JAHHBIX,
HaWJIEHHBIX OMIUOOK, BBISBJIEHHBIX TPYHOCTEIH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBICHSITH MPUYUHBI
JOCTHKCHUS WJIM HEIOCTHXKCHHST PE3YJIBTATOB JIEATEIBHOCTH, HAXOJUTh OIIAOKY,
JaBaTh OIIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHASI 1ESITEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIINECCTBA KOMAHIHONH W WHAMBUAYaTbHOM
pabOThl MpH PEHICHUA YYE€OHBIX 3aJa4, MNPUHUMATh [€JIb COBMECTHOMN
JEATENBHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacnpeacisTh
BU/JIbI pabOT, 10rOBapuBaThCs, 00CYKIaTh MPOIIECC U PE3YJIbTaT pad0ThI, 00001ATh
MHCHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyMIOBBEIX (opmax paboTel (0OCY>KacHHS, OOMEH MHEHUA,
«MO3TOBBIE ITYPMbI» U UHBIC), BBIMIOJHATH CBOIO YaCTh PA0OTHI U KOOPJAUHHUPOBATH
CBOM JICUCTBHS C IPYTUMH YJICHAMHW KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAa
B OOmMA TPOAYKT MO KpUTEpUsM, CHOPMYJIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBUSL.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 kaacca 00yyaromuics HaAy YUTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUH MPH
PEUICHUY 3a/1a4 ¥ POBCICHUM MATEMATHYCCKUX PACCY KICHMUIA,

e TMPHUMEHATH AKCUOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PCIICHUH
TEOMETPUYECKUX 3314,

e KJIACCH(PUIIMPOBATh B3aUMHOE PACHOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPAMBIX U IJTIOCKOCTEH B TPOCTPAHCTRBE,

e CBOOOJHO OMNEPUPOBATH TOHSTHSIMU, CBA3AHHBIMM C yIJIAaMH B
MPOCTPAHCTBE. MEXKAY MNPSAMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA W
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOAHO pacmo3HABATh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MPU3MA,
NUPAMHAJA, MPSAMOYTOJbHBINA Napajuienenunen, Kyo),

e KiaccM(pUUMPOBATH  MHOTOTPAHHWUKW, BBIOMpPAs  OCHOBAHWS  JUIs
KJTaccu(puKanum;

e CBOOOAHO OMNEPUPOBATH  MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPAaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJIEIIBHOE, LHEHTPATBHOE W OPTOTOHAJBHOE
NPOEKTUPOBAHKE (PUTYP HA IITOCKOCTD, BBITOJIHATE H300paKeHUst PUryp Ha
TUIOCKOCTH,

e CTPOUTH CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ| CBEPXY, COOKY, CHU3Y,

e BBIYHACIATH IUIOIIAAM  TOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupaMmuaa), FEOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

e CBOOOJHO OMEPUPOBATH MOHATHIMH: CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb U IMJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CAMMETPHUH (PUTY PBI;

e CBOOOAHO OMEPUPOBATH MOHSATHAMM, COOTBETCTBYIOUIUMH BEKTOpaM W
KOOpPJMHATaM B MPOCTPAHCTBE,

e BBINOJHATH ICHCTBHS HAJ BEKTOPaMU;

e pelIaTh 3aJa4M Ha JOKA3aTEJIbCTBO MATEMATUYECKUX OTHOIICHWUH W
HAXOKICHUE TEOMETPUYECKUAX BETMYMH, TPUMEH SISl K3BECTHBIC METOIbI ITPH
PELICHUM MAaTEMATHYECKUX 3a7a4 MOBBILICHHOIO W BBICOKOTO YPOBHS
CJIO>KHOCTH,

e MPHUMCHATH NPOCTEHINME NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 3a/1a4,

e W3BJEKATh, NPEOOPA30BBIBATE M HMHTEPOPETUPOBATH HMH(POPMALKIO O
NPOCTPAHCTBEHHBIX TE€OMETPHUYECKAX (UTypax, TMPEACTABICHHYK Ha
YepTekax U pUCYHKAX;

e TMPHUMCHATH TMOJYYECHHBIE 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AQHAJIM3UPOBATh PEATBHBIE CUTYalWH, MPUMEHATh U3YyUYECHHBIC MOHSATHS B
OpoOLECCE TMOMCKA PEUICHHS MAaTeMaTU4ecKu  COpMyIHpPOBAHHON
npoOJIEMBI, MOJACIUPOBATh PEATBHBIE CHTYAllMM HA SI3BIKE TE€OMETPHM,
UCCIIEIOBATh MOCTPOCHHBIE MOJACTH C UCMHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpPEM, ammnapara aiareOpbl, pelaTh MPAKTUYECKHE 3aa4H,
CBSI3aHHBIE C HAXOXKACHUEM F€OMETPHUECKUX BEJIMUMH,

e HWMETh NPEACTABJIICHUS 00 OCHOBHBIX 3Tanax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTh yHIAMEHTA PA3BUTHS TEXHOJIOTHA.

K konity 11 kaacca 00yyaromuicst HAy YUTC



CBOOOJHO ONEPUPOBATH MOHSATHAMM, CBSI3aHHBIMHA C LAJUHAPUYECCKOM,
KOHUYECKOH W CQEPUUYECKON TMOBEPXHOCTSAMHM, OOBICHITH CHOCOOBI
NOJTyYEHUS,

ONEPUPOBATH MOHITUSMH, CBI3AHHBIMU C TEJIAMU BPALUECHUS: [IUJIMHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarth Tena BpallcHus (LWIMHAP, KOHYC, cdepa wm map) u
OOBSICHATH CIIOCOOBI MOy YCHHS TEN BPALLCHHUS,

KJTaCCU(PUIIMPOBATH B3AUMHOE PACIIONIOKEHUE C(HEPBI U MIOCKOCTH,
BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALUECHMS,
00BEMBI M MUIOIIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEN BPALICHWUSA,
TrEOMETPUYECKUX TEN C MPUMEHEHHEM (HOPMYII,

CBOOOJHO ONEPUPOBATH MOHATHUSAMH, CBA3AHHBIMM C KOMOWHALMSAMH TEIl
BpALLCHUS] U MHOTOTPAHHWMKOB. MHOTOTPaHHUK, BIUCAHHBIH B cdepy u
OTMMCAHHBIA OKOJIO CQepbl, cepa, BNUCAHHAs] B MHOTOTPAHHUK WJTM TEJIO
BPALICHMUS;

BBIYKCIISATh COOTHOIIEHUS MEKIY TUIOLIASIMHA MOBEPXHOCTEH U 0OBEMAMHU
MMOJTOOHBIX TEI,

n300pakarb H3ydacMble (DUIYPBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CECUEHUS TEJT BPALLICHUS,

W3BJIEKATh, WHTEPHPETHPOBATL M MNPeoOpa3oBbIBATh HMH(POPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (PUrypax, MPEeACTAaBICHHYIO Ha
YepTeKax U PUCYHKaX;

CBOOOIHO OMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelaTh reOMETPUYECKAE 331a41 HA BEIYMCIICHHUE YTIIOB MEKIY IPSIMBIMU U
TUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOUYKHM J0 TJIOCKOCTH, B LIETIOM,
HA MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO1a TPH PELICHUM;
CBOOOJHO OMNEpUPOBaTh TMOHSATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAHHUKOB W TEN BpalICHUS TpU
MapajuIe]IbHOM  THEPEHOCE, LEHTPAIBHOW CHUMMETPHUH, 3€PKAIBHOMN
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBanus Moa00us;
CTPOUTh CEUYCHUSI MHOTOIPAHHUKOB W TEJ BPALIECHUS: CEYCHHS LMJIMHAPA
(mapajyieNIbHO Y MEPIEHIUKYJISIPHO OCH), CEYEHUST KOHYca (mapaijieibHbIC
OCHOBAHUIO U MPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMABI TMOCTPOCHUSI CEUECHWH. METOHA CIEAO0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYIIECH TUIOCKOCTH,



JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPIKICHHUS,

NPUMEHSATh TEOMETPUUYECKHE (DAKThI ISl PEIICHUS] CTEPEOMETPUUECCKUX
3a/1a4, MPEANOararluX HECKOJbKO I[IAroB PEUICHMS, €CJIM  YCIOBHS
NPUMEHEHUS 3a/1aHbI B IBHON M HESIBHOM (hopMme;

peliath 33Ja4d Ha J0KA3aTeIbCTBO MATEMATHMYECKUX OTHOLIECHUH W
HAXO0KJEHUE TEOMETPUUECCKUX BEJIMYNH;

NPUMEHSTh MPOrPAMMHBIE CPEACTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPU PEIICHUNA CTEPEOMETPUUECKHX 3a]1a4;

MPUMEHSITH MOJTyYEHHBIE 3HAHKS HA MPAKTUKE. CPABHUBATh, aHATM3UPOBATh
U OIICHUBATh PEAIbHBIE CUTYallMW, MPUMEHATh W3YUYCHHBIE MOHSTHSI,
TEOPEMBI, CBOMCTBA B TMPOIECCE TMOUCKA PEUICHUS MaTeMaTH4YECKH
c(hOpMYIUPOBAHHONW MPOOJIEMBI, MOJECIMPOBATh PEAJIbHBIE CUTyallil Ha
SIBBIKE TEOMETPUH, UCCIIEO0BATH MOCTPOEHHBIE MOJIENN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHATUH M TEOpEM, amnmapara aiareOpbl, peliarh
MPAKTUYECKUE 3a/lau, CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECCKUX
BCJIUYWH;

UMETh TMPEACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUM Kak
COCTABHOM yacTh ()yHAaAMEHTA Pa3BUTHSI TEXHOJIOTHH.



TEMATHUHYECKOE INTAHUPOBAHUE

10 KJTACC
KoaunyectBo uacos DJeKTPOHHbIE
Ne HaunmeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Konrpoabrbie | Ipakriseciite o0pa3oBaTe/bHbIE
padoThI padoTbI pecypent
1 BBeneHue B cTepeoOMeTpHIO 23 1
5 B3anmHOe pacnonoxeHue npsiMbIX B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTD NPSAMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 [TepieHANKY ISIPHOCTD TPSIMBIX U 25
MJIOCKOCTEH B IPOCTPAHCTBE
YTabl 1 pacCTOsIHUA 16 1
MHororpaHHukH 7 1
Bekrtopsl B npocTpaHcTBe 12
g HOBTOPGHI/IG, 00001IeHHE U CUCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHHe pa3feioB U TeM Kontposmoie | Tpaxruueckue (uudpossbie)
NPOrpamMMmBslI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypent
1 AHanuTHyeckas reoMeTpust 15 1
5 [TosTOpeHue, o6o6meHI:Ie u 15 !
CHCTEMaTH3aLUs 3HAHUH
OOBEéM MHOTOTPAaHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnommany NOBEPXHOCTH U OOBEMBI 9 !
KPYTJIBIX T
6 JBrxeHus 5 1
7 [TosTOpeHue, o6o6meHI:Ie u 7 5
CHCTEMaTH3aLUsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IIJTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTtpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | o0pa3oBaTeJibHbIE
padoTbl padoThI
pecypchl

OcHOBHBIE TTpaBUIIa U300PAKEHUS HA
PHUCYHKE IIOCKOCTH, NTapaJlIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonATHA cTepeoMeTpun: TOUYKA, MIPsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa U300paKeHMs HA PUCYHKE
MJIOCKOCTH, MapaJUICIIbHBIX MPAMBIX
(OTpe3KOB), CepeIUHbI OTPE3Ka

IonsTus: nepecexkaroluecs NIOCKOCTH,
NepeceKaroluecs npsiMast U IIOCKOCTb;
MOJIy IPOCTPAHCTBO

IonsTus: nepecexkaroluecs: NIOCKOCTH,
NepeceKaroluecs MpsiMast U IIOCKOCTb;
MOy IPOCTPAHCTBO

MHoOrorpaHHHUKH, H300paskeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYILIECTBYIOIIUX OObEKTOB

MHOrorpaHHHUKH, H300paskeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYILIECTBYIOIUX OObEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cneactsus u3 HUX. CriocoOb! 3a1aHus
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUS MPSIMBIX U TUIOCKOCTEH

10

HzobpakeHne ceueHnit mupaMumael, Kyoa
U MIPU3MBbI, KOTOPbIE MPOXOIAT Yepe3 Ux
pébpa. M3o0paskeHune mepecedeHust
MOJTy4Y€HHBIX MJIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
pa3HbBIMU LIBETaMU

11

HzobpakeHne ceueHnii mupaMuel, Kyoa
U MPU3MBbI, KOTOPbIE MPOXOIAT Yepe3 Ux
pébpa. M3o0paskeHune mepecedeHus
MOJTy4Y€HHBIX MJIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMU

12

HzobpakeHne ceueHnii mupaMuel, Kyoa
U MPU3MBbI, KOTOPbIE POXOIAT Yepe3 Ux
pébpa. M3o0paskeHune nmepecedeHus
MOJTy4Y€HHBIX MJIOCKOCTEN.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMU

13

HzobpakeHne ceueHnii mupaMumel, Kyoa
U MIPU3MBIL, KOTOPBIE MPOXOIAT Uepe3 UX
pébpa. M3o0paskeHune mepecedeHus




MOJTy4Y€HHBIX MJIOCKOCTEN.
PackpammBaHue NOCTPOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMHU

14

Merton ciaenoB 11 NOCTPOSHHs CEYEeHUN

15

Merton cinenoB I MOCTPOSHHSI CEYCHUH.
CBaolicTBa nepecevyeHui NpsiMbIX U
IJIOCKOCTEN

16

Merton cinenoB Uit OCTPOSHHSI CEYEHUH.
CBaolicTBa nepecevyeHui NpsiMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceyenwnii B mupamue, Kyode
o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aIMUCh 1aroB
MOCTPOCHUS

18

[TocTpoenue ceyenwnii B mupamue, Kyode
o Tpém Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aIIUCh 11aroB
MOCTPOCHUS

19

[TocTpoenue ceyenwnii B mupamue, Kyode
o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aII1UCh 11aroB
MOCTPOCHUS

20

[TocTpoenue ceyenwnii B mupamuse, Kyode
o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I U 3aIIUCh 1aroB
MIOCTPOCHUS




21

[TosTopenue nnanumerpun: Teopema o
NPONOPLIMOHANBHBIX OoTpe3kax. [logobue
TPEYTOJBbHUKOB

22

ITosTopenue nnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX uepTexkax. McTopust pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KontponbHas padora "AKCUOMEI
p p
crepeomerpun. Ceuenus"

24

B3anmuoOe pacnonoxeHue npsiMbIx B
npocTpancTse. CKpeLUBaOLUeECs
npsimele. [Ipu3Haky CKpemuBaro Muxcs
MPAMBIX. Hapanneanble MPsAMbBIC B
INPOCTPAHCTBE

25

Teopema o CylIECTBOBAHUH U
€AMHCTBEHHOCTH IMPsIMOM MapajenbHON
JAHHOW NMPSIMOi, NPOXOAsLIEN Yepes
TOUKY IIPOCTPAHCTBA U He Jiexallell Ha
naHHOM npsmoi. Jlemma o nepeceuenuu
napaulebHbIX TPSMBIX MJIOCKOCTBIO

26

ITapannenbHOCTB Tpex NpsiMbIX. Teopema
O Tp€X mapauleNIbHBIX NpsAMBIX. Teopema
O CKPELIMBAIOIINXCS MPSIMbIX

27

[TapannenbHO€ MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NMapaIEIbHOTO
npoekTupoBanust. M3o0pakeHne pasHbIX
¢buryp B mapanaenbHONH IPOSKINU




28

LlenTpanpHasa npoekuus. Yroi ¢
COHANPAaBJICHHBIMUA CTOPOHAMHU. Y TOJI
MEXAY IPSIMBIMU

29

3amauy Ha J0KA3aTeIbCTBO U
HCCJIEIOBAHHE, CBSI3AHHBIE C
paCHOJ'IOX(eHI/IeM HpﬂMbIX B
MPOCTPAHCTBE

30

IlonATHA: MapanienbHOCTh NPSIMON U
IJIOCKOCTH B pocTpaHcTse. [IpusHak
NapajyIeIbHOCTH NPSIMOMN U MIOCKOCTH.
CaolicTBa napauieabHOCTH NPSMON U
IJIOCKOCTHU

31

reOMeTpI/ILIeCKI/Ie 3aJa41 Ha BBIYUCJICHUEC
U 1OKA3aTeJIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTBIO MPSIMBIX U
MJIOCKOCTEN B IPOCTPAHCTBE

32

IlTocTtpoenue ceueHus, NPOXOASIIETO
4yepes NaHHYI0 NPAMYIO Ha YepPTEeXe U
NapajuieIbHOro Apyrou npsmoi. Pacuér
OTHOLIEHUH

33

[TapannenbHas TpoeKUHs, IPUMEHEHNE
111 TIOCTPOCHUS CeUeH Kyba u
napamnenenunena. CBoiicTsa
napajiesienunena U mpu3Mbl

34

ITapannensHble mnockoctu. IlpuzHaku
napajuieIbHOCTH ABYX IJIOCKOCTEN

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOASILEH Yepe3 TOUKY, He




MPUHAJIEKALY 0 JAHHOW MJIOCKOCTH U
CIICACTBUS U3 HEE

36

CaolicTBa napaienabHbIX MIIOCKOCTEN: O
napajuleIbHOCTHU MPSIMBIX [1€peceueHust
pU NEPECCUCHNU IBYX MapaJlJICIIbHBIX
MJIOCKOCTEN TpeThel

37

CaolicTBa napajieNbHbIX MIIOCKOCTEN:
00 oTpeskax mapajuieIbHbIX IPSMBbIX,
3aKJIFOYEHHBIX MEXKAY apaslIeIbHbIMU
IJIOCKOCTSIMU;, O TIEpeCceYeHUN MPSIMOi C
ABYyMHA MMapaJlICJIbHBIMU IIJIOCKOCTAMUA

38

IToBropenue: Teopema [Iugaropa Ha
IUIOCKOCTH

39

IIoBTOpEHUE: TPUrOHOMETPUS
MPsIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CroiicTBa Ky0a 1 MpsIMOyrOJIbHOTO
napaulieaenunena

41

Brraucnenue niuH oTpe3koB B KyOe u
MPsIMOYTOJIBHOM NapajuieNenunene

42

IlepnieHOUKY IAPHOCTD NPSAMOM U
mockoctu. Ilpusnak
NEePNEHAUKYJISIPHOCTH MPSIMOU U
IJIOCKOCTH

43

IlepnieHnUKY IAPHOCTH NPSMOM U
nockoctu. Ilpusnak
MNEePHEeHAUKYJISIPHOCTH MPSIMON U
IJIOCKOCTH




Teopema 0 CyLIECTBOBAHUU U
€IUHCTBEHHOCTH NMPAMOH, TPOXOASALIEH

4 4yepe3 TOUKY MPOCTPAHCTBA U
MNEPNEHAUKYJISIPHON K MJIOCKOCTH

45 IInockocTy ¥ NepneHIuKyJISpPHbIE UM
IpsiMble B MHOIOIPaHHUKAaX

46 IInockocTy ¥ NepHneHIuKy JISPHbIE UM
IpsiMble B MHOIOIPaHHUKAX
IlepnieHaUKY ISP U HAKJIOHHASL.

47 ITocTpoenue neprneHaUKyIsIpa U3 TOUKU
Ha NPSIMYIO
IlepnieHnUKyIsIp U HAKJIOHHASL.

48 IlocTpoenue neprneHauKyasIpa U3 TOUKU
Ha NPSIMYIO

49 TeopeMa 0 TpEx nepneHINKYIApax
(nmpsimast u oOpaTHasi)

50 TeopemMa 0 TpEX NepNeHINKYIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeLMBarOIUMUCS
MPSIMBIMU
ITouck neprneHauKyISIPHBIX NPSMBIX C

52 IIOMOUIBIO MEPIEHIUKY JIAPHBIX
IJIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHUE
ITocTpoenue cedeHuii Kkyda, MpU3MBI,

54 MPaBUIBHON MUPAMUJIBI C TOMOLIBIO

OPTOTrOHAJILHOMN MPOEKINH




55

IToctpoenue cedenuii kyda, mpU3MBI,
MPaBUIBHON MUPAMUJIBI C TOMOLIBIO
OPTOTrOHAJILHOMN MPOEKLINH

56

CumMeTpusi B IpOCTPAHCTBE
OTHOCUTENBHO MockocTu. ITnockoctu
CUMMETPHUI B MHOTOTPaHHHUKAX

57

IIpusnak nepneHauKyISIPHOCTH NPSIMOI
U IJIOCKOCTH KaK CIEACTBUE CUMMETPUHN

58

IIpaBunbHBIE MHOTOrpaHHHUKU. Pacuér
PacCTOAHUM OT TOYKHU A0 MIOCKOCTH

59

IIpaBunbHBIE MHOTOrpaHHUKU. Pacuér
PacCTOAHUM OT TOYKHU A0 MIOCKOCTH

60

CriocoObl 0Ny CTUTD MEPIIEHINKY JIAPHI:
CUMMCETpUA, CABUT TOYKHU IO
napajyieIbHON NPAMON

61

Casur no HenapasienbHON NpsIMOH,
U3MEHEHUE PaCCTOSTHUN

62

KonTponpHas padora "B3anmnoe
PaCIOJOKEHUE MPSAMBIX U IJIOCKOCTEH B
npocTpaHCcTBE"

63

IloBTOpeHue: yron Mexxay npsiMbIMH Ha
MJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpeHME: yroa Mexay
CKPEILLMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE




65

I'eomerpuueckrie METOABI BEIMUCIEHUS
yIJla MEeXKAy NPsSMbIMU B
MHOT'OIPaHHHUKAX

66

JIByrpanHsbiii yroj. CBOMCTBO IHMHENHHBIX
YIJIOB ABYTPAHHOIO yIia

67

IlepnenauKyIsspHBIE MJIOCKOCTH.
CBolicTBa B3aUMHO MePIEHANKYJIAPHBIX
ILJIOCKOCTEN

68

IIpusnak nepneHauKyISIPHOCTH
MJIOCKOCTEM, TeOpeMa O MPsMON
MepeceueHust IByX MIOCKOCTEN
MEePIEHNKY JISIPHBIX TPEThEH MIOCKOCTH

69

[IpsimMoyronpHBIN Mapaiuienenumnesn; Kyo;
WU3MEPEHHUs], CBONCTBA NMPSMOYTOJIBHOTO
napauleenunena

70

Teopema o nuaroHanu NpsiMOyroJIbHOTO
napajiesienunena u ClIeACTBUE U3 Hee

71

CrepeomeTrpuueckue 1 IPUKJIaTHbIC
3a/1a4M, CBSI3aHHBIC CO B3AMHBIM
PaCoJIOKEHUEM NTPAMBIX U TIJIOCKOCTHU

72

IloBTOpEeHuE: CKpeUBaOINECs
NpsAMbIC, TAPAJIICJIBHBIC TIJIOCKOCTHU B
CTAaHAAPTHBIX MHOTOT'PaHHUKaX

73

ITapa nmapannenbHbIX JIOCKOCTEN Ha
CKPELUBAOLIUXCSI TPSAMBIX, PACCTOSIHUE
MEX]y CKPELIUBAIOLINMUCS NPSMbIMH B
MIPOCTBIX CUTYALMSIX




74

PaccTosiHre OT TOUKU O MJIOCKOCTH,
paccTosiHue OT NPSIMOH 10 MIIOCKOCTH

75

Brraucnenue pacCTOSHUN MEXIY
CKPELIUBAIOIIUMHUCS NPSIMBIMHU C
MOMOLIBIO NEPIEHIUKYJIAPHON
IJIOCKOCTH

76

TpéxrpanHblil yroj, HepaBeHCTBA IS
TpeXrpaHHbIX yrioB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB U
CHHYCOB ULl TPEXTPAHHOIO yriia

77

DNeMeHTBI CheprUIeCKOil TeOMETPUH:
reofie3nueckye JMHUMU Ha 3emiie

78

KontponbHas padorta "Yribl u
paccrostHus"

79

Cucremaruzauus 3HaHUN
"MHOrOrpaHHyK U €ro 3J1eMeHThI"

80

IIupamuna. Buns! nupamun. IlpaBunbHas
nupamuaa

81

IIpusma. IlpsAmast 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

82

IIpsamoii napanenenunen,
NPSIMOYTOJIbHBIN Mapajuiesnenunen, Kyo

83

Brimyknble MHOrorpanauku. Teopema
Ditnepa

84

Beinykiieie MEOTOrpanaukn. Teopema
Oiinepa. IIpaBunbHble U
NIOJTy IPABUJIbHBIE MHOTOTPAHHUKHU

85

KontponpHas pabora "MHoOrorpaHHUKN"




%6 ITonsTHE BEeKTOpa Ha MIIOCKOCTH U B |
MPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHOoCTBE BEKTOPOB 1
89 IIpaBuno napannenenunena 1
90 YMHOX€HUE BEKTOPa Ha YUCJIIO 1
PaznosxeHne BekTopa 1o 0a3ucy Tpéx
91 BEKTOPOB, HE JIS)KAIINX B OAHOMN 1
MJIOCKOCTH
92 CkansipHoe nmpousBenieHue 1
3 Brruucnenue yrina Mexxay BEKTOpaMH B !
MIPOCTPAHCTBE
94 IIpocTenimue 3anaun ¢ BEKTOPAMHU 1
95 IIpocTenimue 3anaun ¢ BEKTOPAMHU 1
96 IIpocTenimue 3ana4n ¢ BEKTOPAMHU 1
97 IIpocrenimue 3ana4n ¢ BEKTOPAMHU 1
98 Ob6o0menne n cucTeMaTH3aLus 3HAHUH 1
99 Ob6o0menne n cucTeMaTH3aLus 3HAHUH 1
100 Hrorosast koHTpOsbHAs paboTa 1
101 Hrorosast koHTpOsbHAs paboTa 1
102 O0o011IeHe U cUCTEMAaTH3ALINSA 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KVIACC

Kosauuectpo uacos DJeKTPOHHbIE
Ne Harta uu(pposbIe
Tema ypoka KonTtpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcbl
ITosTopenue Tems! "KoopauHats!
1 BEKTOpA Ha MUIOCKOCTH U B 1
npocTpaHCcTBE"
5 ITosTopenue tems! "CxansipHoe |
IpOU3BeNIEHHE BEKTOPOB"
3 IToBTOpenue Tems! "Brluncienue yria |
MEX]ly BEKTOpaMH B IIPOCTPAHCTBE"
4 IToBTOpenue Temsl "Y paBHEHHE NPSAMOIL, |
MPOXOsIIel Yepe3 ABe TOUKU"
5 YpaBHEHHE MIOCKOCTH, HOPMAJIb, |
ypaBHEHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOPMAJIb, |
ypaBHEHUE IJIOCKOCTH B OTPE3Kax
7 BexropHoe npousseneHue 1
g JIuHeliHbIe HEPABEHCTBA, INHEHHOE |
IIpOrpaMMHUpOBaHuE
9 JIuHeliHbIE HEPABEHCTBA, INHEHHOE |
IIpOrpaMMHUpOBaHNE
10 AHanuTHYeCKHEe METObI pacyéra yria |
MEKAY NMPSMBbIMHA B MHOTOIPDaHHUKAX
1 AHanuTHYEeCKHE METOBI pacyéra yria !
MEX]y MIIOCKOCTSMU B MHOTOTPaHHUKAX




dopMya pacCTOsIHUA OT TOUKH 10

12 MJIOCKOCTH B KOOPJMHATAaxX

13 Haxosxnenue paccTosiHui OT TOUKU 10
MJIOCKOCTH B KyOe

14 Haxosxnenue paccTosiHui OT TOUKU 10
IJIOCKOCTH B MPaBUJIbHON MUpaMue

15 KonTponbHast padora "AHanutudeckas
reomeTpus”

16 CeueHnst MHOTOIPaHHUKOB!
CTaH/apTHbIE MHOTOIPaHHUKH

17 CeueHust MHOTOIPaHHUKOB: METOJ
CJIENIOB
CeueHust MHOTOIPaHHUKOB!

18 CTaHIAPTHBIE IJIOCKOCTH, IIEPECEUCHUS
MNPSIMBIX U MJIOCKOCTEN

19 ITapannenbHble NpsiMbIE U MJIOCKOCTH:
NnapajieIbHble CEYEHUs

20 ITapannenbHble NpsiMbIE U MJIOCKOCTH:
Pacy€T OTHOLICHUH
[TapannenbHble NpsiMbIE U MIOCKOCTH:

21 YIJIbI MEXKIY CKPEIIUBAIOIUMUCS
MPSIMBIMU
IlepnennukyasipHble NpsIMbIe U

2 IJIOCKOCTH: CTaHAApTHBIE Napbl

MEePNEHANKY JISIPHBIX IJIOCKOCTEH U
MPSIMBIX, CHMMETPUH MHOTOTPAHHUKOB




23

IlepniennuKynsspHBIE NPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPHEeHANKY JIAPax

24

IlepniennuKynsIpHBIE NIPSIMBIE U
MJIOCKOCTH: BBIYUCJICHUS AJIVH B
MHOT'OIPaHHHUKAX

25

ITosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
IoIanei, coodpaskeHus: momooust

26

IlosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
IoIaaei, coodpaskeHus: monooust

27

IlosTrOpenue: miomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI JIsI
IoIaaei, coodpaskeHus: monooust

28

IInomanu cedyeHnit MHOTOrPaHHUKOB!
IUTOIA/TA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTh, COOOpakeHUst Moao0us

29

IInomanu cedyeHnit MHOTOIrPaHHUKOB!
IUTOIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTh, COOOpakeHUst Moaoous

30

KonTponpHast padora "[loBTopenue:
MHOTOTPaHHHKH, CEUEHUSI
MHOTOTPaHHUKOB"

31

O61ém Tema. O0BEM MPSIMOYTOJIBHOTO
napajuieenymena

32

3anaun 06 yaBoeHUHU Kyba, O
KBajzpaType Kyda; O TPUCEKIIUH yTiia




33

CrepeomeTpuueckue 3a1a4u, CBSI3aHHbBIC
¢ 00bEMOM IPSIMOYTOJIBHOTO
napajiesienunena

34

IIpuknagHele 3a1aun, CBSI3aHHBIE C
BBIUHCJICHUEM 00BEMA MPSIMOYTOJLHOTO
napajesaenunena

35

O06BEéM npsiMOli IPU3MBI

36

CrepeomeTpuueckue 3a0a4u, CBSI3aHHBIC
C BBIYUCIIEHHEM O00BEMOB MPSIMOK
MIPU3MBI

37

[puknagHble 3a71a49H, CBSI3AHHBIE C
00BEMOM MPSIMOH MPU3MBI

38

Brraucnenue o0bEMOB T ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. Oobpeém
HAKJIOHHOW MPU3MBI

39

Brraucnenue 00bEMOB T ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. Oobpeém
MUupaMuabl

40

Dopmyna oObEMa TUPAMHIBL
OtHoueHne 00beMOB MUPAMH] C
O0IIHUM yTIIOM

41

Dopmyna oObEMa TUPAMHIBL
OtHoueHne 00beMOB MUPAMH C
O0IIHUM yTIIOM

42

CrepeomeTpuueckue 3a1a4y, CBSI3aHHbBIC
¢ 00bEMaMH HAKJIIOHHOH MPU3MBI

43

CrepeomeTpuueckue 3a0a4u, CBSI3aHHbBIC
¢ 00BEMaMu MUPAMHUITBI




[Ipuknanueie 3anauu o Teme "OObEMBI

44 Ten", CBsI3aHHBIE C OOBEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anayuu o Teme "OOBEMBI
Ten", CBA3aHHbIE C OOBEMOM MUPAMHU/IBI

46 IIpumenenne o0bEMOB. Brruncnenne
pacCTOsIHUS 10 TUIOCKOCTH

47 KontponpHas padora "O0bEM
MHOTOrpaHHHKa"
unuuapuyeckasi MOBEPXHOCTbD,

48 o0pa3yoimue IUIHHIPHYECKON
MOBEPXHOCTHU

49 Ivnunap. [psamoii kpyroBoi HUIUHAD.
IInomane NOBEPXHOCTH LUJIMHAPA

50 Konunueckast noBepxHOCTh, 00pa3yomue
KOHHN4eCKOM nosepxHocTu. Konyc

51 CeueHune KOHyCa TUIOCKOCTHIO,
napauleJIbHON MIOCKOCTH OCHOBAHUS

5 Yceuénnslii konyc. M300paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans OOKOBOM MOBEPXHOCTU U
MIOJIHOM OBEPXHOCTU KOHYCa

54 [Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOM MOBEPXHOCTU KOHYCa
Crepeomerpuueckue 3a1a4u Ha

55 JI0Ka3aTeNbCTBO U BbIYMCIIEHHUE,

MOCTPOEHUEM CEUCHUHN LUINHIPA,
KOHYyCa




56

CrepeomeTrpuueckue 3a1a4u Ha
J0Ka3aTeJbCTBO U BBIMHCJICHUEC,
MOCTPOEHUEM CEUCHUHN LWINHIPA,
KOHYycCa

57

HpI/IKJ'IaI[HbIe 3aaa4vu, CBsA3aHHBIC C
HUWINHAPOM

58

HpI/IKJ'IaI[HbIe 3aaa4vu, CBsA3aHHBIC C
HUWINHAPOM

59

Cdepa u map

60

Ilepeceuenue cdeprl u mapa ¢
rutockocTero. Kacanue mapa u cepsl
II0CKOCThI0. By u m3o6paskenne mapa

61

Ilepeceuenue cdepe! u mapa ¢
tockocTero. Kacanue mapa u cepsl
IIOCKOCTBI0. By u m3o6paskenue mapa

62

Ypasuenue chepsr. [Lnomans chepol u
e€ yacrei

63

Cummerpus chepsl 1 mmapa

64

CrepeomeTpuueckue 3a1a4i Ha
J0Ka3aTeJbCTBO U BBIMHCJICHUEC,
CBsI3aHHBIE CO c(hepol U LIapom,
MOCTPOCHNUEM HX CEYEHHH TIOCKOCTBIO

65

Crepeomerpuueckue 3a1a4u Ha
J0Ka3aTeJbCTBO U BBIYHCJICHUEC,
CBsI3aHHBIE CO c(hepol U LIapom,
MIOCTPOCHNUEM HX CEYEHHH TUIOCKOCTBIO

66

IIpuxnanHble 3a0a4u, CBSI3aHHBIE CO
cepoii u mapom




IloBTOpEeHUE: OKPYKHOCTD HA

67 IJIOCKOCTH, BBIMUCIIEHUS] B OKPYXKHOCTH,
CTaHIAPTHBIE TOA00US

68 Paznuunbie koMOMHAIIMM TeJ BpaIIeHUs
U MHOTOTPaHHUKOB

69 3anauu no teme "Tena u NOBEpXHOCTH
BpameHus"

70 3anauu no teme "Tena 1 MOBEpXHOCTH
BpameHus"

71 KonrponbHas padora "Tena u
MOBEPXHOCTH BpalleHUs "

7 O6bém mumHapa. Teopema 06 oObéMe
NPSIMOTO LIWJIMHAPA
Boruncinenne 0ObEMOB TeI C TOMOIIBIO

73 onpenenéHHoro uHrerpana. O0wvém
KOHycCa

74 ITnommanu OOKOBOH 1 MOTHOH
MOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3a0a4u, CBSI3aHHbBIC

75 C BBIYUCJIEHHEM O0BEMOB LIMJTHMH/IPA,
KOHycCa

76 [Mpuknanueie 3anauu o Teme "OOBEMBI
Y TUIOLIAAU TIOBEPXHOCTEH Ten"
OO01BéM mapa u apoBOro CEKTopa.

77 Teopema 06 ob6béme mrapa. [Lnomans

cepsl. CTepeoMeTprudecKue 3a1auu,
CBA3AaHHBIC C BBIYUCIICHUEM O6”béMOB




1Iapa, IapoBOro CErMEHTa U LIapOBOTO
ceKkTopa

78

[Ipuknanueie 3anayuu o Teme "OObEMBI
Ten", CBA3aHHBIE C OOBEMOM IIapa u
iommaneio cheprl. COOTHOIEHUS
MEKIY TUIOLIAISIMU TIOBEPXHOCTEH U
oObémMamu MOTOOHBIX TEJ

79

ITonoGHbBIe TeNa B POCTPAHCTBE.
Hsmenenne ob6béMa npu momoduu.
CrepeomeTrpuueckue 3a1a4u, CBSI3aHHBIC
C BBIYUCJICHUEM O0OBEMOB T U
MJIOAAe i NOBEPXHOCTEN

80

KontponbHas padora "Ilnomann
MOBEPXHOCTH M OOBEMBI KPYTJIBIX Te"

81

JIBH>KEHUSI MPOCTPAHCTBA.
OroOpaxenusi. J|BUKEHUS] U PABEHCTBO
¢uryp. Obmme cBOWCTBa ABMKEHUH

82

Bunape! nBrkeHUi: napasieabHbIN
MEePEHOC, LEHTPaIbHAs! CUMMETPHS,
3epKajbHasi CHMMETPHs, TOBOPOT
BOKPYT NPsIMOM

83

[Ipeobpazosanust mogodusi. [Ipsmast u
cepa Diinepa

84

I'eomeTpuueckue 3anaun Ha
MPUMECHCHUEC NBUXKCHUA

85

KontponbHas padora "BekToph! B
npocTpaHcTBe"




86

Ob6obmaromee mosropenue 11 nmorsTHit
1 MeTOJI0B Kypca reomerpun 10-11
KJTIaCCOB, CUCTeMAaTHU3aIMsI 3HAHUM
"ITapanienpHOCTb MPSIMBIX U
MJIOCKOCTEH B MPOCTpaHCTBE"

87

Ob6obmaromee mosropenue 11 nmorsTuit
1 MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTHU3aI1sI 3HAHUM:
"BekToprl B MpOCTpaHCcTBe"

88

Ob6obmaromee mosropenue 11 nmorsTHit
1 MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIMsI 3HAHUM:
"BexkTopel B mpocTpaHcTBe"

89

Ob6obmaromee mosropenue 11 nmorsTHit
1 MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIMsI 3HAHUM:
"OObpemM MHOTOrpaHHUKA"

90

Ob6obmaromee mosropenue 11 nmorsTuit
1 MeTOJI0B Kypca reomerpun 10-11
KJTIaCCOB, CUCTEMAaTHU3aIMsI 3HAHUM
"O0bpemM MHOTOrpaHHUKA"

91

Ob6obmaromee mosropenue 11 nmorsTuit
1 MeTOJI0B Kypca reomerpun 10-11
KJTIaCCOB, CUCTeMAaTHU3aIMsI 3HAHUM
"TInomany MOBEepXHOCTH U OOBEMBI
KPyTJbIX Ten"

92

Ob6obmaromee mosropenue 11 nmorsTHit
1 MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTHU3aI1sI 3HAHUM




"TInomany moBepXHOCTH U OOBEMBI
KPyTJbIX Ten"

93

Urorosast KOHTpOJbHASA paboTa

94

Urorosast KOHTpOJbHASA paboTa

95

[TosTopenue, obobIIeHNUE 1
CHUCTeMaTU3alusl 3HAHUI

96

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAayKH U €€ POJb B PA3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B PA3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBuTHs CTEPEOMETPUH KaK
HayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BuTus CTEpeOMETPUM KaK
HAyKU U €€ POJIb B PA3BUTUHU




COBPCMEHHBIX MHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHH

HcTopus pa3BuTus CTEpEOMETPUM KaK
HayKU U €€ POJIb B PA3BUTUHU

102 1
COBPEMEHHBIX UHXXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kon
NnpoBepsieMoro
pe3yabTara

7

IIpoBepsembie NpeAMETHBIE PE3YIbTATHI 0CBOCHHS 0CHOBHOM
o0pa3oBaTe/IbHOH NPOrpaMMbl CpeaHero odmero oopazoBanus

["'eomeTpus

7.1

7.2

OnepnposaTb MOHATHAMMU: TOYKA, MMPsAMas, NMJIOCKOCTh

[TpuMeHSTE aKCHOMBI CTEPEOMETPUH U CIISACTBHA M3 HUX IPH peLleHUH
reOMEeTPHYECKHX 3a7a4

OnepupoBaTh NOHATUAMH: MapaUIeJIbHOCTL U MEPHEHAUKYJISIPHOCTD
APsSIMBIX U TIOCKOCTEH

7.4

1.5

Knaccuduumpopate B3anMHOE pacronoykeHHe MPSMBIX U MIOCKOCTeH B
MPOCTPAHCTBE

OnepupoBaTh MOHATHAMH: ABYTPAHHBIH yTOJN, FPaHH ABYTPAHHOIO YIJa,
pedpo ABYTpaHHOrO yrja, JIMHEHHBIH Yrojl IBYrPaHHOrO YIiia, rpaaycHast
Mepa JBYTPaHHOTO yria

7.6

OnepupoBaTh MOHSATHSIMU. MHOTOIPAHHMK, BBINTYKJIBIH M HEBBINMYKJIbI
MHOTOTPAHHHK, 3JI€MEHTbl MHOTOTPaHHHUKA, MPaBHIIbHbBII MHOTOTPAHHHK

1.7

7.8

Pacrnio3naBaTh OCHOBHbIE BHJbI MHOFOrpaHHUKOB (MHpaMuaa, NpHU3MA,
NPSIMOYTOJIbHBIN Mapannenenunen, kyo)

KnaccupunmpoBath  MHOTOrpaHHMKH, BBIOMpass  OCHOBaHUS IS
knaccupukanuu  (BBIMYKJbIE W HEBBIMYKJIbIE  MHOIOrPaHHHKH,
MpaBHJIbHbIE MHOPOTPAHHMKHM, TMpsIMble W  HAKJOHHBIE  TMPH3MBbI,
napasienenuneabl)

79

Onepuposatb MOHATHAMU: cekyas TIOCKOCTb, CeueHue
MHOTOTPAHHHUKOB

7.10

OOBSCHATL  MPUHLUMBI  MOCTPOEHHS  CEUEHMHl  MHOTMOTPAHHMKOB,
MCIIOb3Ys METOJL CIIEN0B

7.11

CTpouTh Ce4YeHHWs MHOTOrpaHHUKOB METOAOM CJIE/10B, BbINOAHATD
(BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX uryp:
BH] CBEpXY, COOKY, CHHU3Y

712

7,13

Pemarh 3a1aun Ha HAXOXKJIAEHHUE FEOMETPUYECKHX BEJIMYMH MO oOpasuam
WIH aJropuT™MaMm, MPUMEHss H3BECTHbIC aHAJIMTUYECKHE METOIbl MpPH
pelleHHH CTAHJApPTHLIX MaTeMaTU4YeCKMX 3aJad Ha BbIYHUCIEHHE
PACCTOSIHUIT MEXAY ABYMSI TOYKAMM, OT TOYKH [0 NPSIMOI, OT TOYKHZIO
MJIOCKOCTH, MEKAY CKPEIMBAKIIHMMHUC TPAMBIMHU

PemaTth 3amaum Ha HaAXOXKIAEHHE FCOMETPHUYCCKHUX BECITHYHH IO o6pa3uaM
HIIH aJIropuT™MaM, MPHUMEHAS H3BECTHBIC aHAJIMTHYCCKHC METOABI MPH




pelieH!H CTAHJAPTHBIX MAaTEMATHYECKUX 3a71a4 HA BbIYUCJICHHE YIJIOB
MEXly CKPELMBAIOLIUMHUCSH NMPSAMBIMH, MEXKAY MNPSAMONH M IJIOCKOCTHIO,
MEKAY TIOCKOCTSIMH, ABYIPAHHbBIX YIJIOB

Beiunicnsite  00bEMBI M MJIOIIAAM TMOBEPXHOCTEHl MHOrOrpaHHUKOB
(npu3ma, nupamMuaa) ¢ npuMeHeHueM GOPMYyJI, BBIYHCIATH COOTHOLIEHHS

hld MeHIY TUIOLHA MU MIOBEPXHOCTEIA, o0béMamu 1o00HBIX
MHOI'OIPaHHHUKOB
715 OnepuposaTbh MOHATUSAMH. CHMMETPHUSl B IPOCTPAHCTBE, LIEHTP, OCb U
' TUIOCKOCTh CUMMETPHH, LEHTP, OCh U TIIOCKOCTh CUMMETPUH (PUrypEI
H3pnekarb, npeoOpa3oBbiBaTh M HHTEPHPETHPOBATH HHPOPMALMIO O
7.16 NPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (HUrypax, NpPeaCTaBIeHHYI Ha
yepTekax U pUCYHKaxX
[TpumensaTs reomerpudeckue (HakTel AN PElIeHHs CTEPEOMETPHUECKHX
717 3a/a4y, NpPenrnojiaraloliux HECKOJAbKO LIAroB pPeLIeHHs, €CJIM YCJIOBHS
NPUMEHEHHS 3a/1aHbl B IBHOH (hopme
718 IIpumeHATs mDpoCTeilline MNPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKALUHWOHHbBIC CUCTEMBbI ITPH PELUEHUH CTEPCOMETPHHYCCKHX 3a1a4
719 IIpuBOANTE MPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEeH B MPUPOAE U
JKU3HU, PACIIO3HABATh MPOSIBJICHHE 3aKOHOB reOMETPUH B HCKYCCTBE
[TpuMeHsTHL MONyyueHHbIE 3HAHU HA TMPAKTHKE: aHATU3UPOBATh PeasbHbIE
CHUTYaLIUH H MPUMEHSITh H3YyUEHHbIE MTOHSATHS B TPOLIECCE MOMCKA PeIIeHHs
MareMaTHyecku  CHOpMYyIHPOBAHHON  MpoOIEmMbl,  MOAETHPOBATH
7.20 peasibHble CHTYalMH Ha A3bIKE T€OMETPUHM, MCCIEA0BATH MOCTPOCHHBIE
MOJI€JIH C UCMOJIb30BAHHEM MreOMEeTPUUIECKUX MOHATHI U TEOpeM, arnrapara
anreOpel, pemaTth MPAKTHYECKHE 3a4a4H, CBSI3aHHBIE C HAXOKIACHHEM
reoMeTpUYEeCKNUX BeTHYHH
11 KIIACC
Kon "
Ilposepsiembie npeamMeTHbIe Pe3Y.IbTATHI OCBOCHHSI OCHOBHOIM
TRORGpRoIR o0pa3oBaTeIbHOI NPOrpaMMbl CpeaHero 00mero oopa3oBanus
pesyabTaTa
6 ['eomerpust
OnepupoBaTh NOHATHAMY: LIHJIMHAPHYECKas MIOBEPXHOCTh, 00pasyoIue
6.1 UWIHHAPUYECKOH TOBEPXHOCTH, LMIMHAP, KOHHYECKas TMOBEPXHOCTh,
oOpasyrolie  KOHMYECKOH  MOBEPXHOCTH, KOHyC,  cdepudeckas
MOBEPXHOCTb
6.2 PacriozHaBathk Tena BpauieHus (LIMIHHAP, KOHYC, cepa 1 map)
6.3 OOBACHATHL CMOCOOBI MOMYUEHHs TeN BPALUEHHS
6.4 KnaccuduumposaTk B3aMMHOE pacnoioykeHne chepsbl v MmI0CKOCTH




6.5

OmnepupoBaTh MOHATUSIMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETrMEHTa,
BBICOTA CErMEHTA, IIApPOBOIl CJIOH, OCHOBaHME MIAPOBOTO CJIOS, BBICOTA
IIAPOBOTO CJIOs], MIAPOBOH CEKTOP

6.6

Beraucnare 00bEMBI M TUIOMIAMM TIOBEPXHOCTEH TeNn  BpaIICHUS,
reOMETPUYECKUX TeJ ¢ MPUMEHEHHEeM (HOpMY T

6.7

OnepupoBaTh TMOHATUSIMH. MHOTOIPAaHHUK, BIUCAaHHBIA B cdepy u
OMUCAHHBIN OKOJIO chepsl, cepa, BIUCAHHAS B MHOTOTPAHHHUK WJIH TEJIO
BpalleHus

6.8

BprauciaTe COOTHOIICHUS MEKAY TIOMIAASIMU TIOBEPXHOCTEH 1 00bEMamMu
OAOOHBIX TEN

6.9

HzobpakaTe m3ydaemble GUTypBl OT PYKH M C MPUMEHEHHEM MPOCTBIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BoeInMonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB IPOCTHIX
O00BEMHBIX (UTYDP: BHI CBEpXy, COOKY, CHH3Yy, CTPOHTb CEYEHHUS TeJ
BpaLICHUS

6.11

U3BnekaTb, WHTEPNPETHPOBATL U MNPeoOpPa3oBbIBaTH HMH(OPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MPEACTABICHHYIO Ha
4epTEKaxX U PUCYHKaX

6.12

[IpumeHsaTh reomeTpudeckne (akThl U PELICHUS CTEPEOMETPHYECKUX
3a4a4, MPEANnoJjararoliMX HECKOJIBKO INAroB pEeLIeHUs, €CIM yCJIOBUs
NPUMEHEHHUs 331aHbl B SIBHOH (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BbIHOJ’IHﬂTb HeﬁCTBHﬂ CIIOJKCHUA BeKTOpOBj BBIMUTAHUA BeKTOpOB Hu
YMHO}KGHI/UI BeKTOpa Ha LII/IC.]'IOj O6’I:>$ICH$ITI>j KaKUMHU CBOfICTBaMI/I OHU
o0yamaroT

6.15

IIpuMeHsTE MpaBUiIo Napajiesenunena Npyu CIoKeHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMU: J€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIYJib BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroia MexAy BEKTOpaMH, CKalspHOE [MPOU3BElIEeHHE BEKTOPOB,
KOJUTMHEapHble U KOMIIJIaHApHbIE BEKTOPbI

6.17

HaxonuTte cymMy BEKTOpOB M NpOU3BEIEHHE BEKTOpPAa Ha YMCIO, YIroJ
MEXJly BEKTOpaMH, CKaJsipHOE NPOU3BENeHHE, PACKIIAAbIBaTh BEKTOP IO
JBYM HEKOJUIMHEAPHbIM BEKTOpaM

6.18

BaHaBaTb MJIOCKOCTh YPAaBHCHHUEM B I[eKapTOBOfI CUCTEME KOOPpAHUHAT

6.19

Pematsp HpOCTefILHPIe FrCOMECTPHUYCCKUEC 3a0a4Y1 Ha MIPUMEHEHUEC BEKTOPHO-
KOOPpAWHATHOT'O METOAA

6.20

Pematsp 3aJa4u Ha A0Ka3aTcJIbCTBO MATEMATHYCCKUX OTHOWIEHUH H
HaXOXKACHUEC TCOMETPUYCCKUX BCIUYUH I10 o6pa3uaM WU aJiIrOpHUTMaM,
MMPUMEHSAA HU3BECTHBIC METOAbI npu pemi€cHNH CTaHAAPTHBIX
MaTEMATHYIECCKUX 3ada4




6.21

IIpumenaTe mnpocTeine NPOrpaMMHBIE CPEACTBA W 3JIEKTPOHHO-
KOMMYHUKALUOHHbIE CUCTEMBI IPH PELIEHUH CTEPEOMETPUUECKUX 3aAa4

6.22

IIpuBoauTh mpUMeEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEHW B MPUPOAE U
JKU3HH, PACIIO3HABATH MPOSIBJIIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATE NONyYEeHHBIE 3HAHUS HA TPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTYaLUH U IPUMEHSTh U3y YEHHbIE TOHATHS B IPOLIECCE TOMCKA PELIECHUS
MaTeMaTH4ecku  CHOPMYyIUPOBAHHONW  MpOOJNeMbl,  MOAENHUPOBATH
peanpHble CUTyallUH Ha SA3bIKE MEOMETPUU, UCCIAEAOBATH MOCTPOEHHBIE
MOJENH C UCTIOJIB30BAHUEM F€OMETPUUECKUX MTOHATUI U TEOPEM, anmnapara
anreOpbl, pelnaTh MPAKTHYECKHE 3a7add, CBSI3aHHBIE C HAXOXIACHUEM
T€OMETPUYECKUX BEJIUUNH




IPOBEPSEMbDIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsiemMblii 2J1IeMEHT COAepPKAHUS

I'eomerpus

7.1

OcCHOBHBIE TOHSTHS cTepeomeTpun. TodYka, MpsAMas, TUIOCKOCTh, MPOCTPAHCTBO.
[MTousiTHE 00 aKCHOMATHYECKOM MOCTPOEHHH CTEPEOMETPHH: AKCHOMbI CTEPEOMETPHH
H CJIICACTBUA U3 HUX

7.2

B3aumHOe  pacrnosio)keHue  MpsMbIX B [POCTPAHCTBE.  MEpeceKkaroLiHecs,
napajuiejibHble M CKpemuBatomuecs npsmbie. [lapannenbHOCTb NOpsSIMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE: MapajuleibHBIE TMPsAMBIE B MPOCTPAHCTBE,
NapaueIbHOCTh TPEX MNPsIMbIX, Mapa/uIeIbHOCTh MPSIMOH M IUIOCKOCTH. YTJIBIC
COHANpaBJeHHBIMH CTOPOHAMM, YroJl MEKAY TNPSIMBIMH B  TPOCTPAHCTBE.
[TapannenbHOCTH MIOCKOCTEH: MapanienbHble TIIOCKOCTH, CBONCTBA MapaienbHbIX
niaockocteit. TIpocreiiiune rnpocTpaHCTBeHHbIe (DUIypbl Ha TJIOCKOCTH: TETpasp,
Ky0, mapajuienenumnen, nocTpPoOeHHe CeUeHHH

7.3

[TepneHAMKYASPHOCTD NOPAMOI M IIOCKOCTH: NEPHNEHAUKYIIAPHbIE MpsMbIE B
IPOCTPAHCTBE, NMpsiMble NapaliebHble U NEePNeHAUKYJISIPHbIE K MIOCKOCTH, IPU3HAK
NePNeHANKYIAPHOCTH NMPAMON M TUIOCKOCTH, TEOPEMA O MPAMOH NEPNEeHANKY IAPHOH
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEKAY MPSIMOH U IJIOCKOCTBIO, ABY FPAHHBbIH
YrOJI, THHEHHBIH YTron AByrpaHHoro yria. [lepnesankynsp 1 HAKIOHHBIE: pACCTOSTHHE
OT TOYKH /10 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOIi /10 IMJIOCKOCTH, NPOeKLHst Gurypel Ha
M10cKOCTh. [lepnenauKyIspHOCTb IIOCKOCTEH: NPU3HAK NEPIeHANKYISIPHOCTH ABYX
nnockoctei. Teopema o0 Tpéx nmepneHAHKyIApax

7.4

[ToHsiTHE MHOrOrpaHHHKA, OCHOBHBIE 3JIEMEHTbI MHOTOTPaHHHKA, BBIIYKJbIE U
HEBbIITYKJIbIe MHOTOFPaHHMKH, pa3BépTka MHOrorpanHuka. Ilpusma: nm-yroabHas
NpU3Ma, 'PAaHH M OCHOBAHUS MPH3MbI, NpsMasi M HAKJIOHHAS MPHU3MbIL, OOKOBasi M
MOJHAs TIOBEPXHOCTh npu3Mbl. [lapannenenunesn, mpsMOyroibHbINH Mapannenenunesn
1 ero ceoiicTsa. [Tupamuaa: n-yrojibHas nUpaMujaa, rpaHd ¥ OCHOBAHHE MUPaAMH/IbI,
OokoBasi M MOJIHAasE MOBEPXHOCTh MUPAMUIbL, NMPaBUIbHAs U YCEUYEHHAsl MUpaMuaa.
DneMeHThl npu3Mbl MU nupamuabl.  [IpaBuibHblE MHOTOIPaHHHUKH: TOHATHE
NMPaBWILHOTO MHOTOTPAHHUKA, TMPAaBWJIBHAS TPU3MA M TPABHIBHAs NHPaMUAA,
NpaBUIbHAS TPEyrojibHas MUPaMHIA U MPaBUIbHBIH TeTpasap, kyO. Ilpencrasnenue
O TIPaBHJIBHBIX MHOTOTPAHHUKAX: OKTA3Ap, AOAeKa’ap u wukocasapyrue CedeHus
MPU3MbI M TUPAMHJIbI

7.5

C HUMMETPHS B IPOCTPAHCTBE! CUMMETPHA OTHOCHTENIBHO TOYKH, l'[pﬂMOﬁ, MJIOCKOCTH.
DJIEMEHTBI CHUMMETPHH B nupamMuaax, napamuienenunenax, NnpaBHUJIbHbIX
MHOrorpaHHHUKax

7.6

BblunciieHne 3J1eMEHTOB MHOTOTPaHHHMKOB: péOpa, amaroHanu, yribl [lnomanb
OOKOBOIi MOBEPXHOCTH M TMOJHOH MMOBEPXHOCTH MPAMOI MNPHU3MBbL, IJIOLIAAb




OCHOBaHMii, TeopeMa 0 DOKOBOI NMoBepxHOCTH NpsiMoii npusMsl. ITnowans HOkOBOH
MOBEPXHOCTH W [OBEPXHOCTH MPAaBWJILHOH NUpaMH/bl, TEOpeMa O TIUIOWaaH
yceu€HHoil nupamunsl. [Tonstre 00 00béme. OObEM MUpamMuabl, NPU3MBI

7.9

ITonoGHbie Tena B mpocTpancTBe. COOTHOLIEHHS MEK/TY TUIOLIAASIMH MOBEPXHOCTEH,
o0bEMaMH MOAOOHBIX TEI

11 KJIACC

Kon
6

IIpoBepsieMblii 3IEMEHT COAePKRAHNS

['eometpus

6.1

[TunuHapHYecKas MOBEPXHOCTh, 00pa3syIollie HHIHHIPUYECKO MOBEPXHOCTH, OCh
IUIHHAPHYECKOH noBepxHOCTH. L{mauHap: ocHoBaHMs u OOKOBas MOBEPXHOCTH,
obpasylolas 1 ock, rowaab OOKOBOH M MOIHOM MOBEPXHOCTH

6.2

Konnueckas mOBEpPXHOCTh, 0OpasyromHe KOHMYECKOH TOBEPXHOCTH, OChb M
BEepIINHA KOHHYECKOIl nosepxHocTH. KOHYC: OCHOBaHME U BepIIHHA, 00pa3yoLas
1 OCb, MJI011a1b OOKOBOI1 1 MOJHOM MOBEPXHOCTH. Y ce4EHHbII KOHYC: 0DpasyroLiue
H BbICOTA, OCHOBaHUsA 1 OOKOBas MOBEPXHOCTh

6.3

Cdepa u wap: ueHTp, paauyc, aHamerp, riowaiab noepxHocTH chepbl. B3anmuoe
pacriosnioxkeHne chepbl U MIOCKOCTH, KacaTesbHas MIOCKOCTh K cdepe, nuowanb

chepsr

6.4

Nzo0paseHue Ten BpauieHust Ha NAOCKOCTH. Pa3BépTka UUIuHApa U KOHyca

KomOuHauuu Ten BpalleHHWss M MHOMOrpaHHHKOB. MHOrOrpaHHHUK, ONMHCAHHbIH
okoJ10 cepsl, cepa, BnUCaHHAsE B MHOTOIPAaHHUK, WJIH TEJIO BPaLLEHHS

6.6

[Tonsitue o6 obbéme. OcHoBHbie cBolicTBa 00bEMOB Ten. Teopema o6 oObéme
NpsAMOYTObHOIO mnapajieienunena M caeactsus u3 He€. OObEM LMIMHIPA,
koHyca. O0bém wwapa u miowanab chepb

6.7

[MTonobueie Tenma B mpoctpancree. COOTHOWEHMS  MEXKAY  IUIOM@ASMH
noBepxHOCcTeil, 00béMaMu MOJOOHBIX Tel

6.8

Cevenus uunuHapa (napajieNbHO M MEprneHanKyJIsspHO OCH), CeYeHHs KOHyca
(napajuiesibHOE OCHOBAHUIO M IIPOXOISILIEe Yepe3 BepLIMHY ), CeUeHHs 1napa

6.9

BekTop Ha ruiockoctH M B npoctpaHcTse. CloXkKeHHEe W BbIYMTaAHHE BEKTOPOB.
VYMHOKeHHe BeKTOpa Ha 4uciio. PasnokeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IlpaBuno napannenenunena. Pemenne 3amau, CBA3aHHBIX €
NpUMEHEeHHEeM MPaBuJI AeHCTBUH C BEKTOpaMH

6.10

IIpsimoyronbHasi cucreMa KOOpAMHAT B mpocrpaHcTse. KoopauHarbl BekTOpa.
IIpocreiimne 3amaum B KkoopauHarax. Yrojn Mexkay Bektopamu. CkanspHoe
MPOM3BEIEHNE BEKTOPOB. BhIUNCIEHHE YIIOB MEXKIY MPAMBIMH H TUIOCKOCTSMH.
KoopAHHAaTHO-BEKTOPHbIH METO/ MPH PELIEHHH FreOMETPHHYECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSA K
PE3YJLTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHOM
ITPOT'PAMMUBI CPEJTHET'O OBIIET'O OBPA3OBAHUSI

Kon IIposepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTATAM OCBOEHHSI
NPOBEPSIeMOro | OCHOBHOII 00pa30BaTeILHOI IPOrPaMMBbI CPEeAHEro 00ero
TpedoBaHuUs o0pa3oBaHusi

Brnanenne meromamu TOKa3aTeNbCTB, AJITOPUTMAMH PEIICHHS 33714,
yMeHue (OpMyJUPOBaTb U ONEPUPOBATH TMOHITHAMH. ONpEACITICHHUE,
aKCHOMa, TEOpeMa, CJIEACTBHE, CBOICTBO, NMPH3HAK, NOKA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; MPUMEHSTh UX; YMEHUE (HOPMYJIUPOBATH
00paTHOE W MPOTHUBOMOJIOKHOE yTBEPXKIEHUE, MPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BATh METOA MAaTEeMAaTU4YEeCKOH HWHIYKIIHH,
NPOBOAUTH JOKA3aTENbHbIE PACCYXKACHUS TPH PELIeHHH 3aaad,
1 OLICHUBATh  JIOTMYECKYIO  MpPaBUJIBHOCTb  PACCyXKICHHH;, yMEHHE
ONEePHPOBATh MOHATHSIMH. MHOXKECTBO, NOJMHOXKECTBO, ONEPALMHU HA
MHOXECTBAMH, YMEHHE UCIOJNb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
ammapar AJisl OIMCAHMS PEAJbHBIX MPOLIECCOB U SIBJICHUN U NP PEIICHUH
3amad, B TOM YHCJIE€ W3 JPyruX YyueOHBIX MPEeIMETOB; YMEHHE
ONEePHPOBAThH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH, YMEHHE 3a/JaBaTb M ONHCHIBATH TIpadbl Pa3IUYHBIMU

crioco0aMu; UCIIOB30BATh Tpadbl MPHU PEIICHUH 3a1a4

VYMeHue onepupoBarh MOHSATHAMU. HATypPaJbHOE HYUCIIO, LEJI0e YHCIIO,
CTETEHb C LEJIbIM NOKa3aTeIeM, KOPEHb HATYPAIbHOW CTENEHH, CTENEeHb
C palMOHAIbHBIM  TOKa3aTeJeM, CTEeNeHb C  JeHCTBUTENbHBIM
nokasaTejneM, JiorapudM UHCla, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJILHOTO YHCJIA, OCTATOK IO MOAYJIO, PAaLMOHAIBHOE YHCIIO,
UppPAllMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATYPAJIbHBIX,  LEJBIX,
2 pPaLlMOHANBHBIX, JEHCTBUTENBHBIX YHCENl, YMEHHE HCIIOJb30BaTh
NPU3HAKH JENTUMOCTH, HAaUMEHbLIUI OOIUil nenuTens U HauMEHbIIee
obmee kpaTHOe, aaropuTM EBkinaa mpu peuieHnn 3aaa4; 3HAKOMCTBO C
PAa3NMUYHBIMH ~ TO3MLMOHHBIMH ~ CHUCTEMaMH  CYHCICHUS, YMEHHE
BBITOJIHATh BBIYHCICHUE 3HAYEHUH U MPeoOpa3OBaHMs BBIPAKEHHUN CO
CTEeNeHsIMH U JiorapupmMamu, NpeoOpa3oBaHUsl IPOOHO-PALTMOHATBHBIX

BBIPAKCHUM, YMEHHE ONEPUPOBAThb MOHATUSMU. MOCIENOBATENbHOCTD,




apupMeTHIeCcKasi IPOrpeccusi, FTeOMEeTPHUIECKas porpeccusi, 0ECKOHEUHO
yObIBatOIAs ~ reoMeTpUdYecKass  MpOrpeccus; yMEHHe  3a/1aBaTh
MIOCJIEIOBATENBHOCTH, B TOM YHCJIE C IIOMOLIBIO PEKYPPEHTHBIX HopMy T,
YMEHHE ONEPUPOBATH MOHATUSMM. KOMIUIEKCHOE YHUCIO, CONPSKEHHBIE
KOMILIEKCHBIE YHCJIa, MOAYJIb H apIyMEHT KOMIUIEKCHOTO 4rcia, popma
3aIMCH KOMITJIEKCHBIX YHCEeN (reOMETpHUECKasi, TPUTOHOMETPHUECKAs U
anrebpandeckasi), yMeTb MNPOU3BOAWTH apumeTnueckue NEUCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMU; MPUBOJAUTH IPUMEPbl HCHOJb30BaHUS
KOMIUIEKCHBIX YHUCEN, ONEPUpPOBATh MOHATHAMHU. MaTtpuua 2x2 u 33,

OMPEACIIUTEIIb MaTPULIBI, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPECACIIUTEIA

YMeHHe onepupoBaTh NOHATHSMHU. pPallUOHANbHBIE, UPPALMOHAJIBHBIE,
NIOKa3aTeJbHBIE, CTENEeHHbIE, JIorapupMUIEeCKHue, TPUTOHOMETPUIECKHE
YpPaBHEHHUs M HEPABEHCTBA, HUX CHUCTEMBI, YMEHHE ONepUpPOBaTh
MOHSATHSIMH. TOKAECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHe, yPaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUNW M HEPABEHCTB, PABHOCUJIBHOCTD
YpPaBHEHUI, HEPABEHCTB M CHUCTEM, YMEHHE pelaTb ypaBHEHUS,
HEPABEHCTBA W CHUCTEMBbI C IOMOINBIO PA3JIMYHBIX MPUEMOB, pPEIIATh
YPaBHEHHUsl, HEPABEHCTBA W CHUCTEMBI C NApPaMeTpOM, NPUMEHSTH
YPaBHEHHUsl, HEPABEHCTBA, UX CUCTEMBI IJIsl PELICHUs] MaTeMaTHYECKUX

3a/1a4 ¥ 3a/1a4 U3 Pa3IMIHbIX 00IACTe HAYKH U PEasIbHOM KU3HU

YMeHne OonepupoBaTh MOHATUSAMH. (QYHKUHUS, UYETHOCTh (PYHKLHUH,
NEePUOTUYHOCTb (PYHKLIMH, OTPAaHHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTB
byHKIMH, 3KCTpeMyM (PyHKIIUHU, HAauOONbIIee U HAUMEHbIIEEe 3HAYCHHS
(byHKIMH Ha TPOMEXKYTKE, HETIpephIBHAS (QYHKLHS, aCHMIITOTHI rpaduka
$byHKUMHU, IepBast ¥ BTOpast MPOU3BOAHAS (PYHKLUH, FEOMETPUUECKUHN U
¢busnyeckuil CMBICI MPOM3BONHON, NEePBOOOpa3Has, ONpPEHCTEHHbIN
UHTErpaj, YMEHHE HaXOAWUTb aCUMNOTOTHI rpaduka (PyHKUUU, YMEHHE
BBIYUCIIATE  NPOU3BOJHBIE CYMMBI, TPOU3BEIAEHHsA, YaCTHOTO U
KOMITO3ULIUHN (DYHKIMH, HAXOOUTh ypaBHEHHE KacaTeJbHOU K rpaduky
(YHKIMY, YMEHHE HAXOAWUTh NMPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKLHIA,
YMEHHE HCIONb30BaTh NPOM3BOAHYIO ISl HCCIENOBaHUs (YHKUIUH,
HAXOIUTh HauOONbLINE W HAMMEHbINNE 3HaueHHs! (DYyHKIHH, CTPOHUTH
rpadIKu MHOTOUYJICHOB C MCIIOJIb30BAHUEM aIllapaTa MaTeMaTHYECKOrO
aHamu3a, TMPUMEHSITh NPOM3BOAHYIO [UISI HAXOXKACHUS HAWIIYUIIEro
peleHnss B NMPUKJIAAHBIX, B TOM YHCJIE COLUAIBbHO-’KOHOMHUYECKUX H

(u3MUeCKUX 3a1a9axX; HAXOMUTD IUIOMANH U 00BEMBI PUTYP C TOMOIIBIO




HUHTErpajga, NpUBOAUTE NPUMEPBI MATEMATHYCCKOI'0 MOACIINUPOBAHUA C

noMotibio auddepeHmanbHbIX ypaBHEHUN

YMeHne onepupoBaTh NOHATUSMH: rpaduk (GyHKOUHM, oOpaTHas
byHkums, xKoMmrosuims (YHKIHN, JUHEHHas (QYHKOWS, KBaJpaTUIHAs
byHKIHA, palMoHaIbHast byHKIHA, CTeNeHHas byHKIHA,
TPUTOHOMETpHUECKHe (PYHKUMUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢yHKUIMM, TOKaszaTenbHass MW JorapudpmMudeckas (yHKIUH, YMEHHE
CTpouTh rpauky U3y4UEHHBIX (PYHKIUH, BBIIOIHATH MPEOOpa3OBaHUs
rpadukoB GyHKIMHA, HCHIONB30BATh IPA(PUKH ISt U3YUEHUS IPOLIECCOB U
3aBHCHUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTUX YYeOHBIX MPEIMETOB H
3a1a4 U3 peajbHOHN KU3HH, BRIPAKaTh (POPMyJIaMU 3aBUCHMOCTU MEXIY
BEJINYMHAMH, HCTIOJIb30BATh CBOHCTBA U rpaduKu QYHKIHHA AJIS peIueHust
ypaBHEHHH, HEPaBEHCTB W 3a1a4y C MapaMeTpaMu, H300pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA PELICHUI YPAaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHHne pelatb TEKCTOBBIE 3a7aud Pa3HbIX TUIOB (B TOM YHCIIE HA
NPOILICHTHI, TOJIM M YaCTH, HA IBUXKEHUE, padOTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aa41 U3 OOJIACTH yYIPABICHHUS JTUIHBIMU H CEMEHHBIMU
(uHaHCAMU), COCTABIISATH BBIPAXKCHUS, YPABHEHHs, HEPABEHCTBA M X
CHUCTEMBI IO YCJIOBHMIO 3aa4d, MCCIENOBATh MOJIYYEHHOE PEUICHHE U
OLICHUBATh MPABIONONOOHOCTh pE3yJIbTATOB, YMEHHE MOACIUPOBATH
peanbHble CUTyalMd Ha SI3bIKE MATEMAaTHUKH, COCTAaBJISITH BBIPAKCHMUS,
YPaBHEHHUs1, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHUIO 3a4ayHu,
UCCJIENIOBATh IIOCTPOCHHBIE MOJIENH € HCIHOJIb30BAHUEM almapara

anreOpbl, UHTEPIPETUPOBATH MOJYYEHHBIN Pe3yJIbTaT

YMeHne onepupoBaTh MOHITHIMU: CpenHee apupMETHUECKOe, MeIUaHa,
HanOoJbIIee U HANMEHbIIEe 3HAYCHNUS, pa3Max, AUCIIEPCHs], CTAHIAPTHOE
OTKJIOHEHUE YHCIIOBOTO HabOpa; YMEHHE H3BJIEKATh, HHTEPIPETHPOBATD
WH(POPMALIUIO, TPEACTABIEHHYIO B TabJIMIaX, HA AUarpamMmax, rpadukax,
OTPAKAIOIIYI0 CBOHCTBA PEATbHBIX MPOLIECCOB U SBJICHHIA; IPEACTABIISTh
UHPOPMALMIO € TOMOINBIO TalNWI W JAWarpamM, HCCIeI0BaTh
CTaTUCTHYECKHE NaHHBbIE, B TOM YHCIE C NMPUMEHEHHEM TIpaduuecKkux
METO/IOB U 3JIEKTPOHHBIX CPENCTB; IpadpUUeCcKy UCCIEN0BATh COBMECTHBIC
HaOJMIOEHUST C TIOMOINBKD JUAarpaMM pacCEeUBaHHUsl M JIMHEHHOM

perpeccun




YMeHHne OonepupoBaTh MOHATUSAMM. CIYyYaiHBIA OMNBIT U CIyYailHOE
COOBITHE, BEPOSATHOCTb CIIy4allHOrO COOBITHS, YMEHHE BBIYHCISTH
BEPOSITHOCTh C HCIIOJIb30BAHUEM T'pPaQUUEcCKUX METOAOB, NPUMEHSTb
(bopMyJIBl CIIOKEHHSI U YMHOXEHHsT BEPOSTHOCTEH, (OpPMyJy MOJIHOM
BEpOSITHOCTH, opmyJty beprynn, komOuHaTOpHBIE (aKThI U (POPMYJIBL;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH, yYMEHHE OIepPHpPOBATH
NOHATHSIMH. ~ CIIy4aifHasi BEeJNIWYMHA, pPaclpelesieHHe BepPOSTHOCTEM,
MaTeMaTHYECKOe OKUIaHWE, OHCIEPCUsS M CTAHOAPTHOE OTKJIOHEHHUE
ClydyaliHOH BEeNWYMHBL, (QYHKIMH pPACIpelesieHHss U  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEJIbLHOTO W HOPMAJBbHOIO  paclpefeseHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX paCIpeneIeHud s
peueHnst 3aaady;, 3HAKOMCTBO C TOHSTHSAMH. 3aKOH OOJIbIIMX YHCET,
METONBl BBIOOPOYHBIX HCCIEOBAHUH, YMEHHE NPUBOIUTH NPUMEPHI
NPOSIBJICHUS] 3aKOHA OONBLIMX YHCEN B MPHPOIHBIX M OOIIECTBEHHBIX
SBJICHHSIX, YMEHHE ONEPUPOBATH NMOHATHSME: COUETaHHE, TIEPECTAHOBKA,
YHCIIO COYETaHUH, YUCJIO TNepecTaHOBOK; OmHOM HEBrOTOHA, ymeHue
NPUMEHSTh KOMOWHATOPHBIE (PaKThI U PACCy KACHHS AJIsl PELICHHUS 3a1a4;
OLICHUBATh  BEPOSITHOCTH  pEajbHBIX  COOBITHH, COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPNPETUPOBATD MOJYy4YECHHBIN PE3yJbTaT

YMeHune onepupoBaTb MOHATHUAMM. TO4YKA, IpsiMasi, IIJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIWa, I[JIOCKUH YroJ,
IOBYTPAHHBINA Yroji, TPEXTPAHHBIM YroJ, CKPELIMBAIOLIHUECS MpPsIMBIE,
NapajuIeIbHOCTh U MEPNEHAUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, YIoJ
MEXAY MPSIMBIMH, YIOJl MEXAY MNPSIMON M IJIOCKOCTBE), YIOJ MEXAY
MJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0 IIOCKOCTH, PACCTOSTHUE MEKOY
MPsIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTAMM, YMEHHE UCIIONB30BaTh IIPH
peleHny 3a/1a4 U3y4YeHHbIe (PaKThl U TEOPEMBI TUIAHUMETPHH; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAOLIEr0 MHpPA;, CTPOHUTH
MaTEMaTUYECKUEe MOAEIU C IOMOLIBK) T€OMETPUYECKUX MOHATUH H

BCJIMYNWH, pE€IIATh CBA3AHHBIC C HUMU MPAKTUYCCKUEC 3aJa9U
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YMeHHne onepupoBaTh MOHATUSAMH. IUIOMAnb Gurypsl, 00béM QUTypsIL,
MHOTOTPaHHHMK, MPABUJIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOIPAHHHKA,
ky0, mapajnenenunen, mnpusMa, nupamuna, ¢GuUrypa u IMOBEPXHOCTb
BpallleHus, UWINHAP, KOHYC, map, cdepa, miomanb chepsl, MIomaab
MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHycCa, LHMJIUHApA, 00BEM KyOa,

NPpAMOYT'OJIbHOTO TMapauICienunena, nupaMuibl, MNpU3Mbl, HUJIHWHAPA,




KOHyCa, 11apa, pa3BépTka MOBEPXHOCTH, CEYEHUs KOHyCa M LIMJIUHAPA,
napajyieJibHble OCH WJIM OCHOBAHMIO, CEUYEHME I1apa, IUIOCKOCTD,
Kacaromascs cdepsl, MIIUHIPA, KOHYCa, YMEHHE CTPOUTh CECUCHHE
MHOTOTPaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI M TOBEPXHOCTH
BpAllleHUs], UX CEYEHUs], B TOM YUCJIE C TOMOUIBIO 3JIE€KTPOHHBIX CPEICTB;
yMEHUE MPUMEHSTh CBOHCTBA T€OMETPHUYECKUX (PUTYP, CAMOCTOSATENBHO
(bopMyIHpOBaTh OMpeneNeHIs] U3y4aeMbIX (PUryp, BBIIBUTATh THIIOTE3bI
O CBOICTBaxX M NMPH3HAKAX I€OMETPHUECKUX (PUryp, 0OOCHOBBIBATH WJIU
ONpoBepraTh HX, YMEHHE TMPOBOAMTH KiacCUpUKALUIO (GUTyp IO
Pa3NIUYHBIM TPHU3HAKAM, BBIMNOJHATH HEOOXOAMMBIE AOMOJHHUTEIbHBIE

MOCTPOEHUS
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VMeHue OmnepupoBaTh MOHSATHAMH. JABHXKEHHE B IPOCTPAHCTBE,
napauieibHbI MePeHOC, CUMMETPHST Ha TUIOCKOCTH U B MPOCTPAHCTBE,
NOBOPOT, TpeoOpazoBaHue moaoOHs, MonoOHbIe (QUIYpBL, yMEHHE
pacro3HaBaTh paBHble U MOAOOHBbIE (PUIYpPBI, B TOM YHCJEe B MPHUPOJE,
UCKYCCTBE, apXUTEKType, HCIOJb30BATH I€OMETPUUECKHE OTHOLICHHUS
NPH peIIEeHIH 33124, HAXOAUTh T€OMETPHUECKIE BEJTMYHHBI (JTHHA, YTOJI,
IIOLIa/b, 00BEM) MPU PEIIECHUH 33184 U3 APYTHUX YUeOHBIX MPEAMETOB
U3 peajbHOW JKU3HH, YMEHHE BBIYUCISITH T'€OMETPHUECKHE BETHYHHbBI
(nmuHa, yroi, miomanb, 00bEM, IUIOWAAb IOBEPXHOCTH), HCHONb3YS
u3y4eHHble (OPMyJIbI U METOAbI, B TOM YHCIE. IUIOLIAb MOBEPXHOCTH
NUPaMUABL, TPU3MBI, KOHYCa, [MIMHAPA, IUIomanb chepbl, oObéM KyOa,
NPSIMOYTOJIBHOTO  Mapaijiesienumena, MUPAMUIbl, MPU3MbIL, LHJIHHAPA,

KOHYCa, [1apa; YMEHHE HAXOAUTh OTHOIIEHHE OOBEMOB MOOOHBIX (PUTYP
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YMeHue onepupoBarh MOHITUSIMU:. IPSIMOYTOJIbHASI CHCTeMa KOOPAUHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAMHATBHI BEKTOPA, CYMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpAa HA YHCIO, PA3JIOKEHHE BeKTopa Mo Oasmcy,
CKaJIsIpHOE TPOM3BEACHME, BEKTOPHOE MPOU3BEACHHE, YIOJl MEXIy
BEKTOpPAMHU; YMEHUE HCIIOB30BATh BEKTOPHBIA U KOOPIUHATHBIA METON
IUI  pelIeHHUs TeOMETPUYECKHX 3amad MW 3adad APyrux yueOHbIX

MIPEAMETOB
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YmMeHne BbI6I/IpaTb HOI[XOI[;IH_II/IfI METOO JId PCIICHUA 3alayu,
NMOHUMAHUE 3HAYUMOCTHU MATEMATUKKU B H3YUCHUU TMPUPOAHBIX U
O6H_I6CTB6HHBIX nmponeccoB u ﬂBHeHI/IfI; YMEHUE  PACIIO3HABATH

MPOABJICHUE 3aKOHOB MATEMATUKHU B HCKYCCTBE, YMCHHE IPUBOAUTH




MPUMEPBl MAaTEMATHUYECKUX OTKPBITMH POCCUHCKOM W  MHUPOBOU

MaTEeMaTU4YECKON HAy KU




HEPEYEHD DJIEMEHTOB COIEPKAHUA, IIPOBEPAEMBIX HA EID

IO MATEMATUKE
Kon IIposepsiemMblii 3JIeMEHT COAEPKAHUSA
1 Yucna 1 BEIMUCIEHUS
1.1 Harypaneneie u nenele ynucna. [IpusHaku 1eIMMOCTH LEBIX YUCEN
12 Paunonaneable uncna. OOBIKHOBEHHbIE M JECATHYHBIE APOOH, TPOLEHTHI,
' OeCKOHEUHbIe IEPUOUIECKUE IPOOH
13 Apudmerndecknii KOpeHb HaTYpaIbHON cTenernu. JlefdcTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypajbHON CTENeHU
L4 Crenenp c uenbiM MokasareneM. CTeneHb C paLUOHAJIBHBIM IOKa3aTeseM.
' CaolicTBa cTeneHu
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' APKTAaHI€HC YUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTudHble U HATYpaJbHbIE JOrapUpMbI
HeiictBurenvHble yucia. Apudmernueckne onepauud ¢ ASHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOnnk€HHBIE BBIMHUCICHMS, NPABUJIAa OKPYTJICHHUS, TNPHUKUIKA U
OLIEHKA PE3yJIbTaTa BhIUUCICHUHN
1.8 IIpeobpazoBanne BEIpaKEHHI
1.9 KomnekcHble uncna
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 Ienbie u npoOHO-paIIMOHATILHBIE YPABHEHUS
22 HppaunonanbHble ypaBHEHUS
23 Tpuronomerpudeckue ypaBHeHUs
24 ITokazaTenbHbIC U JJOTapUPMUUECKHE YPABHEHUS
2.5 Lenble u ApoOHO-paLlMOHATIBHBIE HEPABEHCTBA
2.6 HppaunonanbHble HEpaBEHCTBA
2.7 ITokazaTtenbHbIE U JOrapupMUIECKHUE HEPABEHCTBA
2.8 TpuroHomerpuyeckue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTpaMmu
2.11 Martpuia cucteMbl JMHEHHBIX ypaBHeHUNH. OnpeaennuTenb MaTpULIbl
3 @OyHKUMHN U rpaduKu




Oyukws, crnocoObl 3amanus Gyuknuu. [ 'paduk pyHkumu. B3aumao obpaTHbie

> ¢bysakmu. YétHbie n HeuéTHble pyHKUNH. [lepuonnueckue pyHKuMN
Obnacth ompeneneHus: U MHOXKECTBO 3HaueHWi ¢ynkumu. Hymm QyHKIum.
19 IIpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH — (DYHKIIHH.
' MakcumyMbl 1 MUHEMYyMBbl GyHKInH. Hanbomnpinee w HauMeHblee 3HAYCHUE
(YHKIIMU Ha TPOMEKYTKE
13 CrenenHass QyHKOMS C HATypaJbHBIM M LEJNbIM IOKa3arteneMm. EE cpoiicTBa H
' rpaduk. CBoiicTBa U rpag UK KOPHsI -0l CTENEHH
3.4 TpuroHomerpudeckne PyHKIUN, HX CBOHCTBA U rpaduKH
3.5 ITokazatenbHas u Jorapudmuyeckast GyHKIUHU, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. Acumnrorel rpadukoB ¢ysknmii. CsoiicTBa (PyHKUIUH,
' HEeNpepbIBHBIX Ha OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI TTOCIENOBATEILHOCTEH
3.8 Apudmerndeckas 1 reomerpudeckast mporpeccuu. @opmyia CIIOKHBIX MTPOLIEHTOB
4 Hauana MmaTeMaTH4eCKOro aHaausa
4.1 IIpoussonnas ¢pyskimu. [Ipon3BogHBIE 3JI€MEHTAPHBIX (PyHKIHI
IIpuMmeHeHne NPOW3BOAHON K HCCIENOBAaHWIO (YHKIHMA HAa MOHOTOHHOCTb U
4.2 skcTpeMyMbl. Haxoxnenne HanOobpInero 1 HaMMEHbIero 3Ha4eHus1 (PyHKINH Ha
OTpe3ke
43 [TepBooOpasnas. UnTerpan
5 MHoxecTBa U JOTHUKa
5.1 MHo3kecTBO, onepanuu Hag MHOXKecTBaMu. Jlnarpammel Diinepa — Benna
52 Jloruka
6 BepoaTtHOCTE U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunartopuka
7 I'eometpus
7.1 Durypsl Ha IIOCKOCTU
7.2 [IpsiMble ¥ MIOCKOCTU B MPOCTPAHCTBE
73 MHororpaHHukH
7.4 Tena u NOBEPXHOCTH BpaLEHUS
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