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HOACHUTEJIBHAS 3AIINCKA

['eometpust sBAseTcss OOHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
00y4YaromMUMHCS TOHITHUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPHOOpETeHHS U
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YINIYOJIEHHOM YpOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHuE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
OPOCTPAHCTBEHHBIX (UI'YpaX M HMX OCHOBHBIMH CBONCTBaMH, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKIACHUN U POJIM aKCHOMATHKHU B MPOBEICHUHT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dopmupoBaHue (YHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATbHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10 wimacce sBusawoTcsa:  «lIpsMbple ¥ TJIOCKOCTH B MPOCTPAHCTBEY,
«MHOTOTpaHHUKNY, «Bekropsl u KOOPIUHATHI B IIPOCTPAHCTBE.
ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
NOHSTHSIMHW», PEICBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10kmacce, OTHOCUTCS KO BCEM COJIEP)KATENIbHBIM JIMHUSIM Yy4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHHM  paclpeieiseTcss HE TOJBKO  II0
coJiep KaTesIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaepskanue oO0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoyeil
IPOrpaMMBbl, pPACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOMPOCaM O0yUYaroIIHecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMTOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKHUX MPEICTABICHUN O0YyUYaIOUIUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MpPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISACT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTEIbHBIX MpOrpamMM, OOECHeUnuTh YIIIYOJIEHHOE
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha u3ydenue yueOHoro xypca «I'eomerpus» Ha yriny0naéHHoM ypoBHe 1: B 10
KJacce — 102 yaca (3 yaca B HEJICITIO)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapasliebHble
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKUMHU. YTl C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IOCTPOEHHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[paBWIbHAs IHMpPAMUJA, IpPaBWIbHAsg TPEYrojbHAas MUPaMUAA W IPABUIIBHBIN
TeTpa’sp, Kyo0. IlpencraBneHue o mNpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B TPaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMIUIaHApHBIE BEKTOPBL. lIpu3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI MexXay BeKropamu. CKalspHOE NIPOU3BEACHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYH) M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIEC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIBI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJIUBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH U CIEJCTBUS W3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1accu(ukanuy;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJIHATh napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IpOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOIPAHHUKOB PAa3TUYHBIMU METOJAaMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OINEPUPOBATH MOHITHIMU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOp/AMHATaM B IIPOCTPAHCTRBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemats 3ajayd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HaXO0XKJIEHUE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSS H3BECTHBIE METObI
IpY peLlIeHUH MaTEeMaTUYECKUX 3a/1ay MMOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a/1ay;
U3BJIEKaTh, NPEeOOpazoOBbIBaTh M HMHTEPIPETUPOBATH HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha [PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATH PEAJbHBIE CUTYAllMH, IPUMEHATh W3yYEHHBIE NOHSATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh IPEACTABICHNUS 00 OCHOBHBIX A3Tamax pa3BUTHUS I'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI.
[TonATHA cTepeoMeTpHUM: TOUKA, IIpsMas,
IIJIOCKOCTh, IPOCTPAHCTBO.

OcHoBHbIE TpaBUIIa U300paKEeHUS Ha
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[MonsiTus: MepeceKaronuecs MmIOCKOCTH,
MIePeCcEeKarOIINEecs PsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIHUX 00BHEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

10

Ceuenmsi. M3o0pakeHne ceueHui
MUpPaMUIbl, KyOa U PU3MBbI, KOTOPBIE
MPOXOJAT Yepe3 ux péopa. Mzo0pakenue
MepeceyeHus MOJyYEHHBIX MIIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
pa3HBIMU IIBETaMHU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YepPE3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUN pa3HbIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CEUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CEYCHU Pa3HBIMH 1IBETaMU

14

Meton caenoB ajs MMOCTPOCHUSA CedYeHHI

15

Merton cie1oB [UIsl TOCTPOEHUS CEUEHUI.
CBolicTBa nepece4eHni MPSIMBIX U




IJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamuae, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aros
MOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast paboTa "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue NpsMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsaMbIX. [lapamiensHble npsMele B
IIPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAaHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIEIbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsAMbIX. Teopema o
CKPELIUBAOIIMNXCS MPSAMBIX

27

[TapanienbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHOU IPOEKLIUU

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY NPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICAO0BAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[ToHATHA: ApaNIENBHOCTD NPSIMON U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOM U




IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BBIUYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapajuiebHOCTH JBYX IMIIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIEn
yepe3 TOUKY, He MPUHAAISKAIYI0 JTaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIpH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa napauieIbHbIX MIIOCKOCTEN: 00
OTpPE3KaAX NapajlIeNbHBIX IPSIMBIX,
3aKIIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSMOU C
JBYMSI ITapaJIeIbHBIMU TI0CKOCTSIMU




38

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue 1iamH 0Tpe3koB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipnu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU 1
mrockocTH. [Tpu3Hak
NEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MNEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha

IPSIMYIO

48

[leprieHAUKyYISAp U HAKIOHHASL.




[TocTpoenue nepreHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIApax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHaAuKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO IUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUN

58 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapajienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponbnas padora "B3aumuoe
pacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYHCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKaX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yriia

67

[TepnenaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA MIPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO




Iapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomMeTpuiecKue U MpUKIaIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
rapajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaxX

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

OnyckaHue nepneHIuKymsipa, BbIYACICHUE
pacCTOSIHUI OT TOYKH JI0 TOUKH; MPSIMOI;
IUIOCKOCTH.

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU C TIOMOIIBIO
MIEePIEeHIUKYIIAPHO MIIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DnemMeHTHI chepruuecKoi TeOMEeTPUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

Kontponsnas pabota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOTrOrpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buasl nupamun. [Ipasunbaas




nupamuaa

[Ipusma. IIpsAmas u HaKJIOHHAS PU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapaymenenunen, 1
MPSIMOYTOJIBHBIN MapajuieNenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponsnas pabora "MHuororpaHHUKT" 1

36 [TonsiTne BEeKTOpa Ha IJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMMa 1 pa3HOCTh BEKTOPOB 1

88 CymMMa 1 pa3HOCTh BEKTOPOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bekropa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
IJIOCKOCTH

92 CkansipHO€ pou3BeICHUE 1

03 Beruucnenue yria Mex1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3ana4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3anauu ¢ BEKTOpaMu 1

96 IIpocreiimme 3anauu ¢ BEKTOpaMu 1

97 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1




Ob6o06m1aromniee MOBTOPEHNUE TOHATHIA U
MeTO0/10B Kypca reomerpun 10 kiacca,

98 3 1
cHCTEeMaTH3aIHs 3HaHUMH.
Oo6o06m1aromee MOBTOPEHNUE TOHATHIA U
99 MeT0/10B Kypca reomerpun 10 kiacca, 1
cHCTEeMaTH3aIHs 3HAaHUMH.
100 Hrorosas koHTpoJsbHAs paboTa
101 Hrorosas koHTpoJsbHAs paboTa
HcTopust pa3BUTHS CTEPEOMETPUH KaK
102 HAyK{ U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKECHHE TIPSIMBIX M IUIOCKOCTSH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo NIBYrpaHHOrO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMujaa, MOpuU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIIUBAOIIUMHUCS MPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ N IIIOCKOCTBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,
nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOIOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MNOHATHUSMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb U
IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI

7.16

W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
YepTe)Kax U PUCYHKAX

7.17

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEINONAraloIiuX HECKOJBKO IIAaroB pELIeHUs, €CIHA YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme

7.18

[IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHNH CTEPEOMETPUUECKUX 3a/1a4

7.19

[IpuBOoIMTE TpHMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOJE U
JKW3HH, PAaCIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsTh MOMyYeHHbIE 3HAHHS Ha MPAKTHKE: aHAJIU3UPOBATH pPEaIbHBIC
CUTYaIlMM ¥ MPUMEHSTh U3yUYCHHBIC TTOHSATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTH4eCKH CHOpMyTUPOBAHHOUN MPOOIEMBI, MOACITUPOBATh peabHBIC
CUTyallUM Ha $3bIKE T'€OMETPHH, MCCIIEOBATH ITOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, ammapaTa anreOpsl,
pemaTe  NPAaKTUYECKHME  3aa4d,  CBA3aHHbIE C  HAXO0XICHUEM
F€OMETPUYECKUX BETNYUH

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KIJIACC

IIpoBepsieMblIii 3JI€MEHT COAECPKAHUSA

Kox
7 I'eomeTpust
OcHoBHBIE TMOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUJIOCKOCTh, IMPOCTPAHCTBO.
7.1 | TlonsTtre 00 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
B3aumHoe pacrnosioskeHre MpsSMBIX B IPOCTPAHCTBE: MepeceKarolnecs, napauieabHble
U CKpemmBaromuecs mnpsmble. [lapannenbHOCTh TPSMBIX M IUJIOCKOCTEH B
MPOCTPAHCTBE: MapajielbHble MpsMble B TMPOCTPAHCTBE, MApaUIETBbHOCTh TPEX
7.2 | TpsAMBIX, TapajuIeTbHOCTh TMPSAMOM ¥ IUIOCKOCTH. YTJBIC COHANpaBlIEeHHBIMU

CTOpPOHaMH, YroJl MCXKAY IMPAMBIMHU B IIPOCTPAHCTBEC. HapaJ'IJ]eJ'ILHOCTL ILIOCKOCTE:
napaJiyICJIbHBIC TIJIOCKOCTH, CBOMCTBaA napajiCJIbHbIX MJIOCKOCTEH. HpOCTCfII.HPIC
MNPpOCTPaHCTBCHHLIC (I)I/Il"ypbl Ha TIUJIOCKOCTH: TETpasap, KY6, napaJiICJICIUIICH,




IMOCTPOEHUE CEUCHUI

[lepneHIUKYIAPHOCTE MNPAMOM M IUIOCKOCTU: IEPHEHAUKYJSApPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NTAPAJUIEIbHBIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTU IPSIMOM U IUIOCKOCTH, TEOpEMa O NPSMOU IEPHEHAUKYIAPHON
IJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXY NMPSAMOU U IUIOCKOCTBIO, IBYIPAaHHBIN
yroJ1, JUHEHHBIN yroi JBYTpaHHOIO yriia. [lepnenauKkyissp 1 HaKJIOHHBIE: pacCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 IUNIOCKOCTH, MPOeKIus pUrypsl Ha

7.3

IJIOCKOCTh. [IeprneHInKyIsapHOCTh IUIOCKOCTEN: NMPHU3HAK NEPIECHIUKYIIIPHOCTH ABYX
mockocteil. Teopema 0 TpEX NMeprneHIuKyIspax

[loHATHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOI'DAHHMKA, BBIIYKJIbIE U
HEBBIITYKJIBIE MHOTOIPDAHHMKH, pa3BEpTKa MHoOrorpaHHuka. IIpm3ma: n-yrosipHas
Mpu3Ma, TpaHd U OCHOBAHUS MPHU3MBL, NpsMas W HAKJIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs MIOBEPXHOCTH NMpu3Msbl. [lapamienenumnen, NpsMOYroiabHbIN apauieIenune] 1
ero cpoiucrBa. [Iupammpa: N-yrospHas nupamuaa, rpaHd M OCHOBAaHHME ITHPAMUIBI,
7.4 | OokoBas M MOJIHAS MOBEPXHOCTh NMUPAaMU[bI, MpaBHJIbHAs U YyCEUE€HHas MUpaMUa.
OneMeHTbl Tpu3Mbl M nHpaMuiabl. [IpaBuibHBIE MHOTOIDAHHUKH:  IOHSTHE
MIPAaBWJIBHOTO MHOTIOTpPaHHWKA, IpaBWIbHAs Ipu3Ma M NpaBWIbHAs NUpaMUAA,
MpaBWJIbHASI TPEYroJIbHASI MUpaMUJia U MPaBHIIbHBIN TeTpasap, KyO. I[IpeacraBnenue o
MIPAaBUJIBHBIX MHOTOIPAaHHHMKAxX: OKTa3Jp, JOJeKadap MW wukocayapyrue CeueHus
IIPU3MBI U TUPaMUIbI

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, MPSMOM, MIIOCKOCTH.
7.5 | DnemMeHTbl CUMMETpUM B  NOHpaMUJaX, Mapajiesenunesax, MNpPaBUIbHBIX
MHOTOTpaHHUKAX

Bbrunciienne 3eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yriel. [lmomans
OOKOBOI TIOBEPXHOCTH H MOJHOW TIOBEPXHOCTH MPSIMOK MPU3MBI, ILIOMIA/Ib OCHOBAHNUH,
7.6 | Teopema 0 OOKOBOM MOBEPXHOCTH MPSIMOH mpu3Mbl. [11omans 60KOBOM NOBEPXHOCTH H
MOBEPXHOCTH TPABHIBHOW MUPAaMUJIbI, TEOpEeMa O IUIOMAAN YCCYEHHON MUpPaMUJIBL.
[Tonsatue 06 00bEMe. OOBEM MUPaMUIBI, IPU3MBI

77 [TonoOHbIe Tenma B mpoctpancTBe. COOTHOMICHUS MEXKIY ILIOIIAIIMHU TOBEPXHOCTEH,
' 00BpéMamMHu ITOJOOHBIX TEJT

INPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA3OBATEJIBHON
INPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM Pe3yJbTaTaM 0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMBbl CPeAHEro oouero
TpeOoBaHus o0pa3oBaHus

! Bnagenue MeromaMu JOKa3aTENbCTB, AITOPUTMaMHU PpEUICHMs 3a/1ad;
yMeHue (GopMynHpoBaTh W ONEPUPOBATh MOHATHAMM: OIpEAEIeHHUE,




akcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, [OKAa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M TPOTHBOIOJOXKHOE YTBEP)KICHHUE, NMPHUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMAaTUYECKON MHIYKLUU;
IPOBOAMTD JI0KA3aTeJbHbIE PACCYXKACHUS IIPU PELICHUH 33]a4, OLIEHUBATh
JOTMYECKYI0  IPaBUWIBHOCTh  PAcCY)KJIEHUH; YMEHHE  OINEepUpOBaTh
HOHSTUSIMU: MHOKECTBO, IIOJIMHOKECTBO, OINEpalMy HaJ MHOKECTBAMU;
YMEHHME  HCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Ajs
OTIMCAaHUS pPealbHbIX MPOIECCOB U SIBJICHUN U IpPU PELIEHUU 33734, B TOM
YHCclie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3aaBaTh
U ONMCHIBATH Ipadbl pa3InYHBIMU CIOCOOAMU; HCIIONb30BaTh rpadbl MpH

peleHny 3a1a4y

YMeHue omnepupoBaTh MOHITHSIMHM: HATypallbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEeHb C LIeNBIM MoKa3aTeseM, KOpeHb HaTypajibHOU CTENEeHH, CTENEeHb C
paloHaJIbHBIM [OKa3aTeIeM, CTENEeHb C JAEMCTBUTEIbHBIM MOKA3aTENIeM,
JorapupM YucCla, CHHYC, KOCHHYC U TaHIEHC IMPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOJKECTBA HATYpalbHbIX, LEJNbIX, PAalUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeNl; YMEHHE MCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH O0IIni
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alroput™ EBknmuga npu
peLIeHNH 3ajay; 3HAKOMCTBO C pa3jIM4YHbIMU HNO3MLIUOHHBIMHU CHUCTEMAMHU
CUHCJIEHUS; YMEHHE BBINOJIHATH BBIUMCIICHHE 3HAYCHUI U peoOpa3oBaHMs
BBIP@)KEHUI CO cTenmeHsAMH M Jorapupmamu, npeoOpa3oBaHus ApOOHO-
pallMOHANBHBIX ~ BBIP@KEHUH; yMEHHE  ONEpUpPOBATh  MOHATHUAMHU:
II0CJIeI0BATENbHOCTh, apu(MeTHUecKass HpOTpeccusi, I'eoMeTpuyecKast
nporpeccusi, OECKOHEYHO YObIBaloIlas TI€OMETpUYEecKas IpOrpeccus;
yYMEHHUE 3a/1aBaTh I0CJIEOBATEIBHOCTH, B TOM 4YHCJIE€ C IOMOILBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCIIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  yHcha,  (GopMa  3alucHd  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckas, TPUTOHOMETpUYECKass M aireOpauyeckas); yMeETb
IPOM3BOJIUTH apU(pMETHUECKHE JEHCTBHS C KOMILJIEKCHBIMH YHCIIaMU;
IPUBOIUTH IPUMEPHI MCIIOJIb30BaHMS KOMIUIEKCHBIX UYHCEIl; ONEPUPOBATh
HNOHATHAMM:  MaTpuna 2x2  wu  3x3, onpenenuTeNnb  MaTpULBL,

l"eOMeTpI/I‘-IeCKI/Iﬁ CMBICIJT OIIPECACIIUTCIIA




YMeHue onepupoBaTh MOHATUSAMU: PalMOHAIbHBIE, HPPALUOHAIbHBIC,
MoKa3aTeNbHbIe, CTETEHHBIE, JIOrapU(PMHUECKUE, TPUTOHOMETPUUIECKHE
YpaBHEHUS M HEPaBEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
HOHITUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMAa YPAaBHECHUMHM M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peulaTb YpPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBl C IMOMOLIBIO pa3JIMYHBIX NPHUEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA W CHCTEMBl C [apaMETpPOM; IIPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHUS MaTEMaTUYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh MNOHATHSAMM: (QYHKLIHSA, YETHOCTh (DyHKIUW,
MEePUOJUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTh
(GyHKIMM, SKCTpeMyM (YHKLIMU, HauOoJiblllee W HaWMEHbIIee 3HAYCHHS
(GYHKIIMM Ha TIPOMEXYTKE, HeTpepbiBHAs (YHKIIMS, aCHMOTOTHI rpaduka
¢byHKIMK, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuil CMBICI TPOU3BOAHOM, MepBOOOpa3Has, ONpPENeNEHHBII
UHTETpaj; yMEHHE HaxOAUTh AaCUMNTOTHI Ipaduka (QYHKIUH;, yMEHHE
BBIUMCIIATHE  NPOU3BOJAHBIE  CYMMBI, IPOU3BEAEHUS, YAacCTHOTO U
KOMIO3MLIMU (PYHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTesJbHON K rpaduky
(GyHKLIMU; YMEHHE HAXOJUTh IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHUE HCII0JIb30BaTh IPOM3BOAHYIO JJIs MCCIEeNOBaHMS (DyHKLUH,
HaXoJIUTb HauOOJbIINE WM HAaUMEHbIIME 3HA4YEeHUs (YHKUUH; CTPOUTH
rpauKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara MaTeMaTH4ecKOro
aHalu3a; HNPUMEHATh MPOM3BOJHYIO Ul HAXOXKJIEHHsS HaWJIydllIero
pelieHust B IMPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-’KOHOMUYECKUX U
¢bu3nyeckux 3ajadyax; HaXOAUTh IUIOIAAM U 00BEMBI (UTYp C MMOMOIIBIO
UHTErpajia; MPUBOAUTH IPUMEPbl MAaTEMATHYECKOTO MOJAEIUPOBAHUS C

noMOIIbI0 AuddepeHInanbHbIX YpaBHEHUN

YMmenue onepupoBath NOHIATUSIMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIHS,
KOMIIO3UIUS (QYHKUUN, nuHeHHas GYyHKIUS, KBaapaTuyHas QyHKIIHS,
pauvoHanmbHass (QYHKIMS, CTENeHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢GyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKLUH, MOKa3zaTesbHAs U
aorapupmuueckass (yHKUUH; YMEHHE CTPOUTh TpadUKd H3YyYEHHBIX
GyHKUMH,  BBINOJMHATH  HpeoOpa3oBaHus  rpagukoB  (yHKUHH,
UCIOJb30BaTh TPaQUKH JUISI U3YYEHHs MPOLIECCOB U 3aBUCHUMOCTEH, MpH

pCHICHHUU 3aJa4 W3 JPpYrux y‘{C6HBIX npeaMETOB U 3aJa4 U3 peanLHoﬁ




KHU3HU; BBIpAKaTh (OPMYJIaMU 3aBUCHUMOCTH MEXAYy BEIUYHMHAMU;
UCIOJIb30BaTh CBOWCTBA U TpaduKu (YHKIHMHA Ui pEeUIeHUs ypaBHEHUH,
HEpPaBEHCTB M 3aJady C IapaMeTpaMy; H300pakaTb Ha KOOPJMHATHOM

IJIOCKOCTH MHOYKECTBA PELICHUIN YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, AOJM U YacTd, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 33Ja4id U3 00JIACTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHAHCAMH); COCTABIATH BBIPAKCHHS, ypPaBHEHHS, HEPAaBEHCTBA M WX
CHUCTEMBI IO YCJIIOBHMIO 3aJa4dd, HUCCIENOBAaTh IIOJIYYEHHOE pEIICHUE U
OIICHMBATh MPABJIONOAOOHOCTh pPE3YIbTATOB, YMEHHE MOJEIUPOBATH
peanbHblEe CUTyallUd HA S3BIKE MATEMAaTHKH; COCTaBIIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33Ja4d, UCCIEI0BATh
IIOCTPOEHHBIE ~ MOJIEIM C  HCIHOJB30BAHMEM  ammaparta  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATHSAMH: CpelHee apu(MeTHdecKoe, MeInaHa,
HanOOoJIBIlIEE M HAaMMEHBIIIEE 3HAUYCHUA, pasMax, JUCIIEPCUA, CTAaHIAAPTHOC
OTKJIOHEHHE YHCIIOBOTO HA0Opa; YMEHHE H3BJICKAaTh, HHTEPIPETUPOBATH
nH(pOpMaINIO, TPEICTABICHHYIO B TaOIMIlaX, HA AUarpamMMmax, rpadukax,
OTPaKAIONIYI0 CBOMCTBA pealIbHBIX MPOIECCOB M SIBJICHUMN; MPEICTABISATH
“HPOpMAIIUIO ¢ TOMOINBI0 TaOJHUIl ¥ AWarpaMM; HCCIIEeIOBaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C NPUMEHEHHEM TIpadUuecKux
METOJIOB M JIEKTPOHHBIX CPECTB; TpadMUeCKHU UCCIEI0BATh COBMECTHBIC

Ha6J'IIO,Z[eHI/I${ C IIOMOIIBIO AUAarpaMm pacCC€rBaHUs U JIMHEITHOM perpeccuu

YMeHue omnepupoBaTh TMOHSATUSMHU: CIy4alHBIM ONBIT MU CIy4alHOE
coObITHE, BEpOSITHOCTh CIy4alHOTO COOBITHS, YMEHUE BBIYHUCISATH
BEPOSITHOCTh C HCIOJBb30BaHUEM TrpadUuecKux METOJ0B; NPUMEHSTH
(GhopMyIbl CIOXKEHUS U YMHOXKEHHUS BEpOSITHOCTEH, (opMyny MOJHOMN
BeposiTHOCTH, Gopmyny bepHysmuin, komOuHaTtopHble (HaKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEaJbHBIX COOBITHIL; yMEHHE OIEepUpPOBaATh
NOHATUSAMU:  CllydallHas BEJIIMYMHA, pacOpeleleHue BepOSITHOCTEM,
MaTE€MaTUYECKOE OKHMJIaHHUE, ITUCHEPCUs M CTaHIAPTHOE OTKIOHEHUE
ClydailHOW  BeNMYMHBL, (DYHKIUU  paclpeieneHuss U IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeiesieHuii; yMeHue
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACTIPENCIICHUN I pelIeHUs 3a/1ay;
3HAKOMCTBO C TIOHSTHSMU: 3aKOH OOJBIINUX YHCE, METObI BHIOOPOUHBIX

HCCHCﬂOBaHHﬁ; YMCHUC TPUBOJUTHL TIPUMCPLI TMPOABJIICHHUA 3aKOHaA




0ONBIIMX 4YHCET B NPUPOAHBIX U OOIIECTBEHHBIX SBJICHHUAX; YMEHHE
OIIEPUPOBATh IOHATUSAMU: COUYETAHUE, IEPECTAHOBKA, YUCJIO COYETAHUU,
YHCIO  TEpecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  NPUMEHSTH
KOMOWHATOpHBIE (aKTHl U PACCYXKACHUS Ui PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEATIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOIYYCHHBIM pe3yIbTaT

YMenune OIICpHUPOBATH IIOHATUAMU: TOYKAa, npsamasd, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYNHA yIJIa, IJIOCKUHI YIoJl, 1BYTPaHHbBIN
YTOJI, TPEXTPAHHBIN YroJI, CKPENIMBAIOLIKECS MPSAMbIC, MapaJIEIbHOCTh U
NCPpHNCHAUKYIIAPHOCTE MPAMBIX H HHOCKOCTefI, yroia McCEXay IpAMbIMH,
YIOJI MEXAy MpAMOM M TUIOCKOCTBIO, Yroid MEXIy IUIOCKOCTSIMHU,
paccTosiHHE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMH,
pacCTOsSIHHE MEXY IIOCKOCTSAMH; YMEHHE HUCIOJIb30BaTh IPH PELICHHUH
3a1a4 HU3Yy4YCHHBIC (baKTI)I U TCOPEMBI ILIAHUMCTPUH,; YMCHHUE OLICHHUBATH
pa3Mepsl OOBEKTOB OKpPYKAIOIIEr0 MHUpA; CTPOUTh MaTeMaTHYecKue
MOJCIN C IOMOMBKO TCOMECTPHUYCCKUX MOHATHHA H BCJIMYHH, peCIIaTb

CBA3aHHBIC C HUMU MMPAKTHYCCKUEC 3aaa9u
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YMeHne omnepupoBaTh MOHIATHIAMU: IUIOMIAAb (GUTYPBI, 00BEM GUTYPHI,
MHOTOTPaHHUK, IMPAaBHJIBHBIA MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHHUKA,
KyO, mapajieNnenunesn, Npu3Ma, Nupamuaa, Qurypa M TOBEPXHOCTb
BpallleHHs, IWIMHIP, KOHYyC, map, cdepa, miomans chepbl, IUIOmMab
MIOBEPXHOCTH THPAMHJbI, TMPH3MBI, KOHYyCa, IHIUHIApA, O0BEM Kyoa,
NPSMOYTOJIBHOTO  MMapajuleyIeluIeia, NMUPaMUIbl, MPU3MBI, [HWIHHIPA,
KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUCHMs KOHYCa W IIWIIMHpA,
napajjieibHble OCH WM OCHOBAaHHIO, CCUCHHME IIapa, IUIOCKOCTH,
Kacaromascs cdepsl, IMIMHAPA, KOHYCa; YMECHHE CTPOHMTH CCUCHHE
MHOTOTpaHHHMKA, W300pa)kaTh MHOTOI'PAaHHHUKH, (QUTYPhl U TIOBEPXHOCTH
BpAICHHSI, UX CCUCHHSI, B TOM YHUCIIC C MOMOIIBIO AIICKTPOHHBIX CPE/CTB;
YMEHHUE MPHUMEHSATh CBOMCTBA I'€OMETPUYECKHX (UTYDP, CaMOCTOSTEIBHO
(dhopMynupoBaTh OMpeeNeHus] H3ydaeMbIX (PUTyp, BBIIBUTATH TUIIOTE3bI O
CBOMCTBaX M TMpHU3HAKAX TEOMETPUYECKHX (uUryp, 0OOCHOBBIBATH WU
OTIpOBEpraTh HX; YMEHHE TMPOBOAUTH Kiaccuukanuio ¢Guryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMONHITH HEOOXOAMMbIE JOTIOTHUTEIbHBIC

MOCTPOEHUS

11

YmMmenue ONICpUpOBATH INOHATHUSAMU ! JABHKCHHUC B MPOCTPAHCTBC,

HapaJ'IJ'IeJ'IBHLIﬁ NEepCeHOC, CUMMCTpHUA HaA IMIOCKOCTH W B IIPOCTPAHCTBC,




MOBOPOT, TpeoOpazoBaHUe MMOA0OMsA, TMONOOHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYpHl, B TOM YHCJIE B IMPHPOIE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BaTh T€OMETPUUYECKHE OTHOLICHHS TIPU
pelIeHN: 3ajad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUITMHA, YTOJI,
Iomaab, 00bEM) IpU PELICHNH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB U
U3 pealbHON KM3HH, YMEHHE BBIUMCIATH T'€OMETPHUYECKUE BEINYUHBI
(mmuua, yrom, miuomags, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIE (OPMYJIBI M METOJbI, B TOM YHCIIE: IJIOMAAb MOBEPXHOCTH
MUpaMUJpbl, MPU3MBI, KOHYyca, LMIMHJIpPA, MIOWanb cepbl; 00bEM Kyoa,
MPSMOYTOJIFHOTO — TapaJuleNieNuIeia, NHPAMUJbBI, TPH3MBI, [WIMHAPA,

KOHYyCa, II1apa; yMeHHE HaX0IUTh OTHOIIIEHUE 00HEMOB TT0I00HBIX PUTYP
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VYMmenne ONCPpUPOBATH NOHATUAMU: NPAMOYroJibHad CHCTEMa KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,
MPOM3BEICHUE BEKTOpa HA YHCJIO, Pa3lIOKCHHWE BEKTOopa Mo 0a3ucy,
CKQJISIPHOE TPOM3BENCHHE, BEKTOPHOE MPOM3BEICHUE, Yrodl MEXKIy
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BeKTOpHBIﬁ u KOOp)IHHaTHBIﬁ METO

JUIS peIIeHUs TeOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTrUuX y4eOHBIX MPEIMETOB
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YMeHne BeIOMpATh TOAXOASIINNA METOT IJIsl peIieHus 3a7a9u; TOHUMaHue
3HQYMMOCTH MAaTeMaTHKA B M3yYE€HHWU TMPUPOJHBIX MU OOIIECTBEHHBIX
MPOIIECCOB W SBJICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTUKU B UCKYCCTBE, YMEHHE MPHUBOIUTH MPUMEPHl MAaTEMaTHUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIEe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JorapupMUIECcKUe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHkuuil. CpoiicTBa  QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKIIHIMA
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHOKecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI
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