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HOACHUTEJIBHASA 3AIIMCKA

'eometpust siBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3YUYE€HUS JUCIHUIUINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M NPEAMETOB T'YMAaHUTApPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opmMupyeMoe  TOpU  HU3YyYEHUHU
0oOy4YaromMUMHCS TOHATUMHBIX OCHOB F€OMETPUH, NPH JI0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUUYECKUX YTBEPKICHUM MPU PEIIEHUH I'€OMETPUUECKUX
3aJ1a4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3aJlady €CTECTBEHHO-HAY4YHOT'O IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaad.

Llens ocBoeHuUst mporpaMMbl yueOHoro Kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oojee TriayOOKMX TEOMETPUYECKHUX 3HAaHUHW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3ajayaMu Kypca TI€OMETpUM Ha YriayOJIEHHOM YpOBHE,
pacIIupsIIOIIMMY U YCUIIMBAIOIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCSL:

pacIIMpeHne MPEACTABICHHUS] O T€OMETPUM KaK 4acTH MHUPOBOU KYJIBTYPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTHUYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJIEHUSA OKPYKAIOIIEr0 MUPA, 3HAHUE MMOHATUHHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOIo Kypca reOMeTpuH;

GopmMupoBaHue  yMEHHUs ~ BIaJE€Thb  OCHOBHBIMU  IOHATUSIMH O
HOPOCTPAHCTBEHHBIX (UTYypax M HMX OCHOBHBIMM CBOMCTBAaMH, 3HAHUE TEOPEM,
GopMyn M yMeHHE MX IPUMEHSATh, YMEHHUS JOKa3blBaTb TEOPEMBbl U HAXOAMTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(opMupoBaHUE YMEHHs pacro3HaBaTh HA YepTekax, MOJEISIX U B PEabHOM
MHpPE MHOTOTPaHHUKM M Teja BpAIICHUSA, KOHCTPYMPOBATH I'E€OMETPUUYECKUE
MOJICIIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHUYeCKUX Teopuid, (popMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU MPH
MIPOBEJICHUY PACCYKICHUM;

(GopmMupoBaHue yMEHHUS BJIaJe€Th METOAAMH JI0OKA3aTelIbCTB W AJITOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NPOBOJAWTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELIECHHs CTEPEOMETPUUECKUX 3a/1a49 U 3a]1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TPEACTABICHHUSA O HEOOXOAMMOCTH JOKAa3aTelIbCTB  IpU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM AKCHOMATHKH B MTPOBEACHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYalIbHBIX M TBOPYECKUX
CrocOOHOCTEM 00yUaroImMXCcs, MO3HABATEILHON aKTUBHOCTH, MCCIEI0BATEILCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dopMupoBaHue (YHKIIMOHATHLHON TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHS PACIO3HABaTh IMPOSIBICHHUS TEOMETPUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalMsIX W TPH W3yYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATbHBIX CUTYaIlMid, HWCCJICJAOBAHUS ITOCTPOSHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMKM JTUHUSAMU y4eOHOTO Kypca «['eomeTpus» B
10-11 «xnaccax sBustorcs: «[IpsiMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W KOOpAWHATHI B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpeboBaHUE «YMETh OINEPUPOBATH
NOHSTHSMHW», PEICBAHTHBIMH T'€OMETPUU Ha YIIIYOJIEHHOM YpPOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJEP)KAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHUM  pacmpelnensieTcss He  TOJIbKO  TI0
coJiep KaTeNbHbIM JIMHUAM, HO U 10 TojgaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DepepanbHoil pabouyeit
IpOrpaMMBbl, paclpeleEHHbIM IO TojaM OOyYeHHs, CTPYKTYpHUPOBAHO TaKuUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOMPOCaM O0yYaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
T€OMETPUYCCKUMU MOHATUAMH ¥ HAaBBIKAMHU TOCIEA0BATENBHO U MOCTYATEIBHO, C
coOJII0/IeHNEM TPUHIIAIIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH HA YTIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qans  nuddepeHnmanuu  00ydeHHUs,  MOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTENbHBIX MpOTpaMM, OOECHeunuTh YriyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccrHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBoautes 204 gaca: B 10 kimacce — 102 gaca (3 waca B Hegenmo), B 11 ximacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBaromuecs: mnpsiMble. [Ipu3Haku CKpeluBarOnIuXCs
npsiMbIX. [lapaniaenbHOCTh NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: Mapajuie/ibHbIe
OpsIMbIE€ B MPOCTPAHCTBE, MApaUICIbHOCTh TPEX MPAMBIX, MAapaIEIbHOCTh MPIMON
u 1iockoctu. [lapamnenbHoe M UEHTpalibHOE MPOEKTHUPOBAHUE, H300pakKeHHe
¢uryp. OcHOBHbIE CBOICTBa MapajuieIbHOrO MpoekThupoBaHus. W3o0paxkenue
buryp B mapajuieqbHON MPOEKIMHU. YTIIBI C COHANpPaBICHHBIMU CTOPOHAMH, yroOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapaieabHble
IUIOCKOCTH, CBOICTBa napaiyieTbHBIX IJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (QUTYpbl Ha IUIOCKOCTH: TETpajap, NapajulelsienuIie],
IOCTPOEHUE CEUEHUI.

[leprieHAMKYJIAPHOCTD MPSIMON U IUIOCKOCTH: NMEPHEHAUKYISPHBIC TPSIMbIE B
IOPOCTPAHCTBE, MpsSMblE MapajljielibHble W MEPHEHIUKYISIPHbIE K IUIOCKOCTH,
NOpU3HAK NEPHEHANKYISIPHOCTH MpsIMOW M IUIOCKOCTH, TEOpeMa O MpsMOH

NEPIEeHIUKYISPHOMI MJIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[lepieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  TUIOCKOCTH,  MpOeKius  GUrypel  Ha  TUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: NPU3HAK  IEPHEHAMKYISIPHOCTH  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIroJl MEXAY NPSMOW U IUIOCKOCTBIO, JABYI'PaHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbIl U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JJIS
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buapel MHOrorpaHHukoB, pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yronpHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBask U MOJHAs TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIBHBIM — MHapajulesienuIe]] W €ro  CBOMCTBA.
Kparuaiiimue mnyTd Ha TMOBEpXHOCTM MHoOrorpaHHuka. Teopema Diinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yroibHas mnHupamuiaa,
npaBUiibHasE W yceu€HHas nupamunbl. CBoilcTBa péOep M OOKOBBIX TIpaHei
NpaBWIbHOM NHUpamubl. [IpaBuUiIbHBIE MHOTOTPaHHUKH: IMPaBWIbHAS NpPU3Ma U



[IpaBWIbHAs IHpaMUJa, IPAaBUIbHAS TPEYrolibHas IHUpaMuia MU IPaBUWIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TOJHOM MOBEPXHOCTH MNPSAMON MPU3MBI,
IUIOAJAb OCHOBaHUU, TeopeMa O OOKOBOM MOBEPXHOCTH TMPSMOM MPHU3MBI.
[Inomaasr OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHPAMMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  MNPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpHs B TIPAaBWIBHOM MHOIOTPAaHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS IPABWIBHBIX IIPU3M, CHUMMETpHUs IPABUIIBHOU
IAPAMHUJIBIL.

BeKkTophI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIC, COHAIIPABICHHbBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPAMU: CIIOKEHHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
IlonsaTHe KOMILIaHAapHbIE BEKTOPHL. lIpU3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapatenenunena. Teopema O pas3IoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHApHBIM  BeKTOopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3pb MeXAy KOOpAMHAaTaMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHust

[loHATHA: TWIMHAPUYECKAsE IOBEPXHOCTh, KOHHUYECKAash ITOBEPXHOCTB,
chepudeckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. BzaummHOoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHoBHBIE cBoWicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAcTBus u3 He€. O0bEM mpsMon u
HAKJIOHHOW TPU3MBI, MIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM mapa u mapoBOTO
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
MWIVMHAP, ONHCAHHAs OKOJOo mnmiuHApa. llepecedenne cdepsl u  Tmmapa ¢
miockocThio. Kacanme mapa u cdepsl miockocTeio. [oHsSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJIO c(depbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WA TEJIO
BpAICHMUS.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMAAb chepbl U €€ 4JacTeu.
[Togobue B mnpocTtpancTBe. OTHOIIEHHE O0O0BEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemeHue 3agau Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BpaIleHUs: CEUEHUS IIUIUHIpA
(mapayyieIbHO ¥ MEPHEeHIMKYJISIPHO OCH), CEYeHHUs KoHyca (mapaiieibHble
OCHOBAaHUIO U MPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbI MOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Omepauuu HajJ BekTopamHu. BekrTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsimoyronbHas
cucTemMa KoopJauHat B npoctpancTBe. Koopaunarel Bekropa. Pa3noxkeHnue Bekropa
no 0Oa3ucy. KoopIWHATHO-BEKTOPHBIM METOJ MPU PEHICHUHW TEOMETPHUUYECCKUX
3asay.

JIBMKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaxkeHus. JIBUKEHHS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWKCHHM. Buasl JBWKEHWI: mNapaulelbHBIA TEpPEeHOC,
[IEHTpajbHAsl CHUMMETPHS, 3€pKajbHAas CHUMMETpHUs, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaaHcKoe BOCTIMTAHNE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOHN IMO3UIIMKM 00YYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJI€HAa  POCCUUCKOTO  OOIIecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEayp TPaKIaHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI WM JPYroe), YMCEHHUe
B3aMIMOJICHCTBOBATh C COITMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCTIMTAHHUE:

c(hOpPMHPOBAHHOCTh POCCHHCKON TpakJIaHCKOW MICHTUYHOCTH, YBOKCHUS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKOH MaTEeMAaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTIKEHUSM POCCUHCKMX MAaTEMaTHUKOB M POCCHICKOM MaTEMaTHYCCKOM IITKOJIHI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHWH B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTM)KCHHI HAayKH W JACSTENbHOCTHIO YYE€HOIrO, OCO3HAHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) acTeTHYeCKoe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIOUas JCTETHKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyXICHUH, BOCIPUUMYNBOCTD
K MaTeMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pusuyeckoe BocnuTaHUE:

chOpMHUPOBAHHOCTh yMEHHUS TNPHUMEHATh MaTEMaTUYECKUE 3HAHUS B
HWHTEpEcax 3I0POBOT0 U Oe30macHoOro 0dpasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE IHUTAaHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHH H
OTIbIXa, PETyJsipHas (U3NUecKasi aKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BOCTIMTAHUE:

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOWS, HHTEpPEC K
paznuuyHbIM  chepaM  MPOPECCHOHATBHON  JCSATEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh W CHOCOOHOCTh K  MaTEeMaTHYeCKOMY  OOpa3oBaHUIO H



caMo00pa30BaHUIO Ha MPOTSKEHWH BCEH JKHU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4eCcKoe BOCIIMTAHME:

C(OPMHPOBAHHOCTh  DKOJOTHYECKON KyAbTYPHI, IOHUMAHHE BIUSHHS
COITHATEHO-D)KOHOMHUYECKUX IPOILIECCOB Ha COCTOSHUE IMPUPOMAHON M COLUAIBLHOM
CpeJibl, OCO3HAHUE TTI00ATBLHOTO XapakTepa SKOJOTHYSCKUX MPOOIIEM, OPUEHTAITHSI
Ha MPUMEHCHHE MaTeMaTHYeCKHMX 3HAHMU I pPEHmICHHS 3adad B OO0JaCTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
TIOCJIC/ICTBHIA ISl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak C¢epbl YeTOBEUCCKOW IEATEIBHOCTH, JTAaloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyIbTYypoll KakK CPEICTBOM IIO3HAHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKHM MATEMaTUYECKHX
OOBEKTOB, TIOHATHUH, OTHONICHUH MEXKAYy TMOHATUAMH, (HOpPMYyITUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 715l 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHHMMATh,  (HOPMYIUPOBaTH U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUIN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpaTh cmocod pemeHus Yy4eOHOW 3amadu  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh  HauboJee MOAXOMAIMA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBareibcKue J1eiiCTBUSA:



MCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHUPOBATH
CBOIO NIO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENIBbHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 PEUICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3IMYHBIX BHUAOB U
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh MH(OpPMAIIUIO, MPECTABIATh €€ B pazIMyHBIX (opmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
IEeJIIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAaMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHUS MO XOAY PEIICHHS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJIe OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
nmpoOJieMbl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIEeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajaora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIIEPUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJISIThH IJIaH, AITOPUTM PEIICHUs 3a/1a4M, BIOUPATh CIIOCOO pEelIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMeHTHUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJILHOM  pediekcun  Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSL Tpollecca W pe3ysibTara pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3SHUKHYTbH MPU PEIICHUH 3aJ]1auu,
BHOCHUTb KOPPEKTHUBHI B JICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEIN U YCIOBUSIM, OOBSICHITH IPUIUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI PE3yJIbTaTOB JEATeIbHOCTH, HAXOAUTh OLINOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBHUIYaJTbHOU
paboThl MpU pelIeHHH Y4YeOHBIX 3a7ay, MPUHUMATh II€lb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OpPraHU3AIlMI0 COBMECTHOM paboOThI, pacrpenessTh
BUIBl PabOT, JIOroBapuBaThCs, OOCYXXKIAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYIIOBBIX GopMax padboThl (00CYyXIAeHUs, OOMEH MHEHHM,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEUCTBUS C APYTMMH 4YI€HaAaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOMIMN MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyJaroniuiicss Hay4uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMAaTUUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHH MU CIEJCTBUS W3 HUX NPH PEHICHUU
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSIMHU, CBSI3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTHIO;

e CBOOOJTHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMHA C MHOTOTPDAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHbIE BHJbl MHOTOI'PAaHHUKOB (TMpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiJacCU(UIMPOBATL  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHHUS IS
KJIacCu(pUKaluu;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMH, CBSI3aHHBIMHU C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajiebHOe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHHKOB PAa3JIUYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJIM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
NUpPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W TUIOCKOCTh CHUMMETPUHU, IIEHTP, OChb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHSIMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JCHCTBUS HAJ] BEKTOPAMU;

e pemaTh 3aJadyd Ha JOKA3aTeNbCTBO MaTeMaTHUYEeCKUX OTHOLICHUN W
HaXO0XJICHUE T€OMETPUYECKUX BEIMYMH, NMPUMEHSS] W3BECTHHIE METOJbI
IpU PEIICHUH MAaTeMaTUYECKUX 3aJ]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHSA
CJIOHOCTH;

e TMPHUMEHSATH MPOCTEHIINE TMPOrpaMMHBIE CPEACTBA U  IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HMHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, NpEICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH IIOJYYEHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PEalbHbIE CUTyallUH, NPUMEHSATh U3YYCHHBIE MOHSATHUS B
nmpolecce  IMOWCKAa  pelieHUsT  MaTeMaThdecku  chopMyIupoBaHHOM
npo0JIeMbl, MOJEITUPOBATh pEaTbHBIC CUTyaIlMd HA S3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIOJIb30BAaHUEM IE€OMETPUUYECKHUX
MOHSITHA W TEOpEM, ammapara aireOpbl, peniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU KakK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 knacca oOyvaronuiicst HQy4YUTCS:



CBOOOJTHO OINEpPUPOBATH MOHSATUSMHM, CBSI3aHHBIMU C UWIMHIPUYECKOM,
KOHUYECKOM U CcPepuuecKord IOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIy4YEHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallCHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHIApP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJaccu(UIUPOBATh B3aUMHOE PACTOI0KEHUE C(HEPhl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpPAILCHUA,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIHMCAHHBIN B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIM TEJO
BpalllCHUs;

BBIUUCISITh COOTHOILIEHUSI MEX]y IUIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTrypax, NpPEICTABICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBIIIOJIHSITh ONIEpallU HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B J€KApPTOBOW CUCTEME KOOPAUHAT;
pemaTh TeOMETPUUECKUE 3a1a4H Ha BBIYHUCICHHUE YIJIOB MEXIY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUWA OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOa TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TOHSTHUSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh HM300paXKEHUs] MHOTOTPAHHMKOB W TEN BpalleHUs MpU
NapajuyieIbHOM  NEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOMA, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEJ BpAILCHUS: CEUYCHUS LUIUHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEUYECHUS KOHYca (MapalieibHble
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEIOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHUS;

MPUMEHSITh TeoMeTpuYeckre (HaKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOIArarolliuX HECKOJIbKO IIAaroB pELICHUs, €CIU YCIOBUA
MIPUMEHEHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IPUMEHATh  [OJIYYCHHbICE  3HAaHUSA  HA  [PAKTUKE:  CPAaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIE CUTYALlMU, IPUMEHATh U3YUEHHbBIE
MOHSTUS, TEOPEMBI, CBOMCTBA B  IIPOLECCE IOWCKA  PEIICHUS
MaTeMaTH4ecKh  CPOpMYTUPOBAHHOW  MPOOJEMBI,  MOJEIUPOBATH
peabHBIE CUTyallUM Ha $3bIKE TE€OMETPHUH, HCCIEAOBATH NOCTPOCHHBIC
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUUECKUX TIOHATUU UM TEOPEM,
ammapara anreOpbl, peniaTh MNPAKTHYSCKHE 3aJlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHUS T'C€OMETPHUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnuuyectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Kontponbubie | Hpaxmirieckie o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 BBenenue B ctepeoMeTpuio 18 1
2 B3anMHoe pacrionoxeHune npsiMbIX B 8 0
MIPOCTPAHCTBE
3 [MapannenbHOCTD MPSMBIX B TUIOCKOCTEH B 10 1
MIPOCTPAHCTBE
4 [lepneH TUKyIAPHOCTD NPSIMBIX U 20 1
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTBl 1 paccTOsTHUS 17 1
MHororpaHHUKH 12 0
7 BekTopsl B mpocTpaHCcTBE 12 1
8 HOBTOPGHI/IC, 0000111eHre U cCUCTEeMaTH3aIlHs 5 0
3HaHUI
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 5 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 AHanuTn4eckas reoMeTpust 15 1
5 [ToBTOpEHwUe, 0606meH1/fe u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpaHHHUKA 17 1
Tena Bparenus 24
5 [Tmomaamu MOBEpXHOCTH U 0OBEMBI 13 1
KpPYTJIBIX TEJ
6 JIBIKeHMS 4 0
- [ToBTOpEHwUE, 0606meHIEe u 14 1
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 6 0




IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[ToBTOpenue. [IonAaTHA U TEOpEMBI
IIaHuMeTpuu. Perienune
IJIJAHUMETPUYECKUX 3a7a4

Hctopus pazBuUTHs ITITAHUMETPUU U
crepeomMeTpuu. [IOHATHS CTEpEOMETPHH:
TOYKa, MpsiMasi, TUIOCKOCTh, POCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE TJIOCKOCTH, TTapaJIICITbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTHe nepecexkaromuxcs NpsiMoi U
wiockoctu. [lonsaTue nepecexaronmxcs
miockoctel. [lomynpocTpancTBo

AKCHOMBI CTepEOMETPHH

AXCHUOMEI CTCPCOMCTPUHU U IICPBLIC
CJICACTBUA U3 HU

CBolicTBa B3aMMHOT'O PACIIOJIOKEHUSI TOYEK,
IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
CriocoOblI 3a/1aHUS NIPSIMBIX U TNIOCKOCTEH B
IIPOCTPAHCTBE

[IpencraBiaeHust 0 MHOTOTpaHHHUKAX.
N3006paskeHne MHOTOTPaHHUKOB Ha
pPUCYHKaX




HavaneHble cBesieHus o Kyoe, nupamuie u
IIpU3ME, UX MOJIEIIN U PA3BEPTKH

[TonsiTHE CeYeHNSI MHOTOTPAHHUKA.
Bo3MoxHBIC CeUeHUS B TUpaMHIaX U
npu3Max. M3o0paxkenne ceueHui
(packpaiuBaHue CEYCHHUI pa3HBIMU
LBETaMH)

10

Terpasap. [locTpoenue ceuenuii B
TeTpadipe Mo TpEM TouKaM Ha pEéOpax.
Co3naHne BBIHOCHBIX YEPTEKEN U 3aIIUCh
[1aroB MOCTPOEHUS

11

N3obpaxenue cedyeHU mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 ux
pé6pa. N3obpaxeHune nepeceyeHus
MOJIYYCHHBIX MNIOCKOCTEN. PackpamBanne
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenue cedyeHU mupaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [[BETAMHU

13

N300paxeHune ceueH i mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pebpa. M3obpakeHue nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

[Toctpoenue B kyOe, MpsiMOM
napauiesIeuIe/ie CeYeHUH, MPOXOISAIIUX
gyepes pedpo




15

[Toctpoenue B kyOe, mpsiMoM
napaJulesenuIe/ie CeUeHUH 10 3aJaHHbIM
YCIIOBUSIM

16

[IpuMeHeHne CBOWMCTB epeceyeHui
MPSIMBIX U TJIOCKOCTEH, TNIOCKOCTEHN IS
MOCTPOCHUSI CEUCHUM (METO/I CIIETIOB)

17

ITocTpoeHue ceueHuit B TeTpasipe,
MPSIMOYTOJILHOM TMapasuielienumenie, Kyoe
10 3aJJaHHOM MPSIMOW U TOUYKE BHE €€

18

Kontponsnas padorta Ne 1 mo teme
"BBenenue B crepeomeTpuio”

19

B3anmHOe pacrosiokeHue mpsMbIX B
npocTtpanctse. [lepecekaromnuecs,
napajuieJIbHbIe, CKPEIIMBAIONIHAECS MTPSMBIE.
Onpenenenust

20

[ToHsTHE MTapaICIbHBIX MPSIMBIX B
npocTpaHcTBe. [lapanienbHbie OTPE3KH.
TeopeMa o CyllIeCTBOBAaHUH U
€IMHCTBEHHOCTH NPSIMOH, apaIeIbHOM
TAHHOMU, TPOXOsIIEH Yepe3 JaHHYIO TOUKY.
JlemMa o mepeceueHnH MmapaieIbHbIX
MPSIMBIX TJIOCKOCTBIO

21

[TapamiensHOCTB TPEX MPAMBIX. Teopema o
TPEX MapajuIeIbHbIX MPAMBIX

22

[TapannensHoe npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaLIEIbHOTO TPOESKTUPOBAHMSL.
N3o00pakenue pasHbIX GUryp B
napajuieIbHON MTPOEKIUI




23

CkpemuBaromuecs npsimeie. Teopema o
CKpeuuBaromuxcs npsamMsix. [Ipusnak
CKPCHIMBAIOIHXCA MTPAMBIX

24

3amayn HA JOKA3aTEILCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIIOI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

25

VYTl ¢ COHaNPaBJICHHBIMA CTOPOHAMH.
VYros Mex 1y IpsIMBIMU B TPOCTPAHCTBE.
YT0oJ1 MEX Iy CKpENIUBAOIIMMUCS MTPAMBIMHU

26

[lenTpanbHOE TPOCKTUPOBAHUE

27

[TapamiensHOCTb IPSMOM M TUNIOCKOCTH B
npocTpancTBe. [Ipu3Hak nmapamwieIbHOCTH
npsiMOM | I1ockocTh. CBOMCTBA
MapajuIeIbHOCTH PSIMOU U IIOCKOCTH

28

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha BbIYMCIICHUC
1 10Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJllICJIbHOCTBIO MMPAMBIX U IUIOCKOCTEM
B IIPOCTPAHCTBC

29

ITocTpoeHue ceueHnss MHOTOIpaHHUKA,
IIPOXOIALIETO YEPE3 JaHHYIO NPSAMYIO Ha
YepTeKe U MapajljIeNIbHOTO APYroi npsiMon

30

[TapamnensHOCTH TUIOCKOCTEN. [IpU3HAKK
MAPAIIENBHOCTHU JIBYX IUIOCKOCTEM.




31

Teopema o napajieIbHOCTH U
CAMHCTBCHHOCTH ITJIOCKOCTH, HpOXOI{HIIIGfI
yepe3 TOUKY, He MPUHAIJICKAILYIO TaHHON
MJIOCKOCTH U CIICACTBUS U3 HEE

32

CBOICTBO MapasuIeNbHBIX IIOCKOCTEN O
MapaljIeIbHOCTH IPSAMBIX IEPECEYCHUS TIPU
NEPECCUCHNH JIBYX MapalJICJIbHBIX
IIJIOCKOCTEN TpeThen

33

CBoiicTBa mapayIeTbHBIX TUIOCKOCTEH: 00
OTPE3Kax MapajlyICIbHBIX IMPSAMBIX,
3aKJIIOUYEHHBIX MEKAY MMapajuieTbHbIMA
IIJIOCKOCTSIMU; O TIEPECEUEHUN MTPSAMOI
JBYMsI [TApAJUIEIbHBIMU IJI0CKOCTSIMHU

34

CBoiicTBa Ky0a U MPSIMOYTOJIBLHOTO
napaenenumnena. [Ipumenenue cBONCTB
NapajuiebHOCTH IJIOCKOCTEH 1715
MOCTPOCHHUSI CEYCHHH KyOa 1
napajuiesienunea

35

Brruncnenue oTHOILIEHUH IJIMH OTPE3KOB,
Ha KOTOpPbIE TJIOCKOCTh CEYeHHsI pa3OuBaeT
TO WK MHOE peOpo

36

KonTtponsnas pabota Ne 2 o teme
"B3auMHO€ pacrosokeHUe NPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE.
[TapaninenbHOCTh NPSMBIX U TUNIOCKOCTEN B
npoctpaHcTae”




37

[TepienaAuKynsIpHBIE TPSMBIE B
npocrpanctse. [lapamiensHpie TpsMbIe,
NECPpHNCHAUKYIIAPHBIC K IIJIOCKOCTHU

38

[IpumeHeHne napamieIbHOCTH PSMBIX,
MEePIEHANKYISPHBIX K IIJIOCKOCTH MIPHU
pEelIeHnN 3a/1a4 U 1I0Ka3aTeIbCTBAX

39

[lepneHMKYISIPHOCTD NPSMOU
n mockoctH. [Ipru3nak
MEPIEHIUKYIISIPHOCTH MPSAMOMN
Y MIJIOCKOCTH

40

TeopemMa o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MIEPIEHIUKYIISIPHON K TUIOCKOCTH

41

[IpumeHneHnue neprneHuKyIIpHOCTH MPSIMON
Y TUIOCKOCTH B MHOTOTPAaHHUKAX MPU
pELIeHNH 3a]]a4d U B XOJI€ I0Ka3aTeIbCTB

42

[lepnienukynsap U HaKIOHHAs

43

HOCTpOCHI/Ie NEpNnCeHAUKYJIApa U3 TOYKU Ha
IpAMYIO. HOCTpOCHI/Ie NEPNCHANUKYIISIPHBIX
HpﬂMOfI " IIJIOCKOCTH

44

Pemenue 3amad o NEPNCHAUKYIIAPHOCTHU
HpHMOfI K IINIOCKOCTHU




45

Teopema o0 TpEX nepHEeHANKYIApAX

46

Teopema, oGpatHast Teopeme 0 TpEX
MEPIIeHANKYIISIpax

47

[IpuMeHeHne TeopemMsl 0 TPEX
MEPIEHAUKYIIAPax IPHU PELICHUN 3a/1a4 Ha
BBIYMCIICHUE

48

[Ipumenenne Teopemsl 0 TPEX
MEepIeHANKYISIpax Npy pPelIeHUH 3a1a4 Ha
JI0Ka3aTeJIbCTBO

49

Pemrenne 3aga4 Ha TpUMEHEHUE TEOPEMBI
0 TPEX MEPIEHAUKYISIPax

50

Penrenue 3aga4 Ha TpUMEHEHUE TEOPEMBI
0 TPEX MEPIEHIUKYIISIPax

51

OpToroHajabHOE MPOSKTUPOBAHHE

52

[TocTpoenune ceuenuii Kyoa, MPU3MBI C
MIOMOIIBI0 OPTOTOHAIBHOM MPOEKIINH

53

IlocTpoenne cedueHuii mpaBUIbHOM
MMUPAMU/IBI C TIOMOIIIBIO OPTOTOHAJILHOM
MIPOEKIINU

54

Cummerpus B MIPOCTPAHCTBE
OTHOCHUTEIILHO IUIOCKOCTH.
ITnockoctn CUMMeTpUit B
MHOTOI'paHHHKaX

55

Pemenue 3anau no teme
"[lepneHIUKYISIPHOCTD NPSMBIX U
miockocren”

56

KonTtponsHas padora Ne 3 mo teme
"[lepneHIUKYISIPHOCTD NPSMBIX B
npocrpaHcTae”




Paccrostaue oT TOUuku J0 IINIOCKOCTH

o7

58 PaccrosHue oT npsmMoil 10 napayiebHOU
el IIOCKOCTH. PaccrosiHue mexay
NapajuieIbHBIMU TI0CKOCTSIMHU

59 Paccrosiare Mex 1y CKpemmnBaroOIuMHICs
MPSIMBIMU

60 Berurcnenue pacCTosTHHA MEXTy TOYKOUW 1
MIJIOCKOCTHIO, TIPSIMOM M TNIOCKOCTHIO,
MEXTy TIIOCKOCTSIMU

61 Yroa mexay npsaMoi U MI0CKOCThIO
JByrpanHubiii yroj. CBOMCTBO JIMHEMHBIX

62 YTJIOB JIBYTPAHHOTO yrja
Yros Mexay AByMs IIIOCKOCTSIMHU.
[lepneHquKynsipHBIE MIIIOCKOCTH

63
[Ipu3Hak nepneHaAuKyIspHOCTH ABYX

64 IIJIOCKOCTEH

65 Teopema o psIMOil mepeceyeHus: IByX
MJIOCKOCTEN MEPIEHAUKYISIPHBIX TPEThEH
MIJIOCKOCTH

66 CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IUIOCKOCTEN

67 [IpssMoyronbpHBIN TapauieNenunen; Kyo;

HU3MEPCHUA, CBONCTBa MpsAMOYTOJIBHOT'O
apaJiiejcnuicaa




68

TeopemMa 0 [uMaroHanyd MPSAMOYTOJBHOTO
napajuleJIenuIe a U CIEICTBUE U3 HEE

69

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TpéxrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

70

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA
TPEXTPAHHBIX YTIJIOB

71

Teopema ITudaropa, TeopemMbl KOCHHYCOB 1
CHUHYCOB JUIs TPEXTPAHHOTO yria

72

Pemenne 3agau mo Teme "YTIiBel U
paccrosiHus"

73

KonTtponbHas padota Ne 4 o reme "YT1ib1 1
paccrosinus"

74

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIC
AJIEMEHTHI MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHoTorpanHuka. Teopema Diinepa ais
BBIMTYKIIOTO MHOTOTPaHHU

75

[Iupamuna u e€ snemenTsl. [IpaBunbHas
nupamuaa. Anogpema. CoiicTBa u
MIPU3HAKU TPABUIBHON MUPaMHU/IbI

76

Terpasap. [IpaBusnbHbINA TETPAdIP.
[IpssmoyronpHas nupamuga. Y ceyéHHast
nupamuga. N-yroiapHas nupamuaa




77

[Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH
npaBUILHON mupaMupl. [lnomans 60koBOM
U ITOJTHOY NTOBEPXHOCTHU ITPABUIIBHOMN
YCEUYEHHOU MUPaMU/IbI

78

Brraucnenue »jieMeHTOB mUupaMu bl

79

[Ipu3ma u e€ snemenTsl. [Ipsmas u
npaBuibHast pu3Mebl. Ky0.
[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajuiesIenuIe] ¥ ero CBolcTBa

80

Haxnonnas npusma. N-yrosipHas npusma

81

[Tmomaape 60KOBOM M MOJTHOM MOBEPXHOCTH
MpaBWIbHOM TTpu3MBbl. [Lomans 00KoBOM 1
MOJIHOM TOBEPXHOCTH MPABUIIBHOMN
HAKJIOHHOM MTPU3MBI

82

Brrunciaenue 35eMeHTOB IMPU3MBbI

83

[IpencraBieHue 0 MPaBHILHBIX
MHOTOTPaHHUKAX: MPaBUIBHBINA TETpadIp,
OKTadIp, rekcasap (Ky0), 1oaeKasap u
ukocasp. LleHTp, och, MIOCKOCTh
CUMMETPHUH MHOTOTPaHHHKA

84

DneMEHTHI LIEHTPaIbHOM, 0CEBOM U
3€pKaJIbHOM CUMMETPHUM B IUPAMUIAX,
napajuiejenuIe ax, MpaBUiIbHbIX
MHOT'OIpaHHUKAX

85

Kparuaiimme myTy Ha MOBEPXHOCTH
MHoOTOTpaHHuKa. KomOuHamu
MHOTOTPaHHUKOB

86

BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE.
Konnuneapnsie Bektopbl. COHaIlpaBlIeHHbIE




U IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIE
BEeKTOPBI. Moynb BekTopa. PaBencTso
BeKTOpOB. HyneBoi BEKTop

87

Cio)xeHne U BEIYNTAaHUE BCKTOPOB.
CaoiicTBa cioxenus. CymMMa HECKOJIBKUX
BEKTOpOB. [[paBuiio MHOrOyrojabHUKa

88

YMHOKEHHE BEKTOPa HA YUCJIO U €ro
CBOICTBA

89

Komrmmanapusie BexkTopsl. [Ipu3nak
KOMIUTAHAPHOCTH TPEX BEKTOPOB.
Pasznoxenne BexTopa 1o Tpém
HEKOMIUTAHApHBIM BeKTopaMm. IIpaBuio
rapajuieJenuIe a

90

[Tpumenenne npaBuil JEHCTBUH €
BEKTOPAMH IPU PEIICHUH 3314

91

VYroa mexay Bekropamu. OnpeneneHue
CKaJISIPHOTO TIPOU3BEICHUS BEKTOPOB

92

CBoiicTBa CKaISPHOIO IIPOM3BEACHUS
BeKTOPOB. [Ipu3HaK nepHeHAUKYIIPHOCTH
JIBYX BEKTOPOB

93

[IpumeHeHre CBONCTB CKAISPHOTO
MIPOU3BEACHUS BEKTOPOB MIPH PEIICHUN
3a/1a4 Ha JJOKa3aTeJIbCTBO

94

Beruncnenue yria Mex 1y BEKTOpaMu B
IIPOCTPAHCTBE

95

HpI/IMeHeHI/IC BCKTOPOB AJId BBIYHUCIICHHA
YIJIOB MCKAY IPAMBIMHA U INIOCKOCTAMHA

96

Pemenue 3anau no teme "BekTopsl B
npocTpaHcTae”

97

KonTtponsHas padora Ne 5 mo Teme
"MHororpaHHuku. BexTopsl B
npocTpaHcTae”

98

O0001IeHUE U cUcTEMAaTHA3allUA 3HAHU M




99 O060011eHNe ¥ cuCTeMaTH3aIHsl 3HAaHUH 1
100 [ToBTOpenue. PaccrosiHus B IpOCTpaHCTBE 1
101 [ToBTopenue. Muororpannuku. [lnomanu 1
MOBEPXHOCTEH
102 O06o001IeHNe U cUCTeMaTH3aIus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB 11O 102

[TPOTPAMME




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Nen/m | Tema ypoka Koutpoasubie | IIpakTtuueckue Aata tupposLIe
Bcero u3y4yeHusi | 0oOpa3oBaTe/IbHbIE
padoThl padoThI pecypen
1 [IpsimoyrosbpHas cucreMa KOOpAWHAT B 1
npocrpancTBe. KoopAnMHaThl TOUKH.
Koopaunats! BekTopa. Paznoxenue
BEKTOpa 1o 6a3ucy
2 JleficTBHs Ha/l BEKTOpPAMH B KOOpAMHATAaX 1
3 dopmyna pacCTOSIHUS MEKIY ABYMs 1
TOYKaMH. Belunciienne IIMHbl BEKTOPA 10
ero koopauHaraM. KoopauHatel cepeinHbI
OTpe3Ka
4 CkansipHO€ TPOU3BENCHNE BEKTOPOB B 1
KOOpJAUHaTaxX
5 YpaBHEHME IITIOCKOCTH, HOPMaJIb K 1
IIJI0OCKOCTH
5 dopmyna pacCTOSAHUS OT TOUKH JI0 1
IJIOCKOCTH B KOOPAMHATAX
7 YpaBHEHME IIJIOCKOCTH B OTPE3KAX 1
3 YpaBHEHHUS NPAMOU: IPOXOIALICH yepes3 1
JIB€ TOUKH; TPOXOIALIEN Yepe3 TOUKY
NapajuIesIbHO HANPABJISAIOIEMY BEKTODY;
npsiMasi Kak [epeceyeHme JIByX IN0CKOCTEN
9 [IpuMeHeHne ypaBHEHUN IPSAMOM U 1
IJIOCKOCTH NP PELIEHUH 3a/1a4
10 Brruncnenue yria Mex 1y NpsIMbIMH 1 1

IIJIOCKOCTSAAMU B MHOI'OI'paHHUKAX




AHaTUTHYECKUE METO/IbI pacyéTa yria

11
MEXIY MPSMBIMU B MHOTOTPaHHUKAX

12 AHaIIUTHYECKHE METOBI pacuéra yriia
MEX/TY TUIOCKOCTSIMH B MHOTOTPaHHUKAX

13 BekTopHOe mpou3BeieHre U ero CBOMCTBA

14 [IpuMeHeHre BEKTOPHOTO MTPOU3BEICHUS K
penieHuto 3a1a4

15 KontponsHas padota Ne 1
"Ananutnyeckas reomeTpus”

16 [TocTpoenne ceuenuii B TeTpa’ipe,
napajuiesenumnes e

17 [TapannenapHbIC MPSMBIE M TUIOCKOCTH.
[TocTpoeHne ceueHuit ¢ UCNOIb30BaHUEM
MapajIeIbHOCTH pé0ep W/HIIM TpaHeH.
[TocTpoeHne ceueHu Mo ycaoBHIO
rapajuieIbHOCTH
CeueHurss MHOTOTPaHHHUKOB: CTaHIaPTHBIC

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEN

19 [TocTpoenue ceueHnli MHOTOTPAaHHUKOB
METOJIOM CJIEZIOB

20 MeTto clie10B IPH MOCTPOCHUH CEUCHUIMA
ITocTpoeHue ceueHuit METOAOM

21 BHYTPEHHETO MPOEKTUPOBAHUS

22

IlocTpoenue ceueHuii METOIOM MEpeEHOca
CEKYLIEH IIOCKOCTH




[TocTpoeHune ceueHuit ¢ UCMOIb30BaHUEM

23 CUMMETPHH MHOTOTPaHHHUKA

24 [TocTpoenue ceueHnii KOMOMHUPOBAHHBIM
METOJIOM
Brraucienue miomnaam moBepXHOCTH

25 MHOTOTPaHHUKA
Brrancrienue miomnianag ce4eHus

26 MHOTOTPpaHHUKA
Brranciienue miuoniany cedeHus

27 MHOTOTpaHHHUKA U3 COOOpaxKeHH moao0us.
Pa3pesanue Ha yactu
Brruncienue pacctosaHuil B

28 MHOTOTPpaHHUKAaX aHATUTHYECKHM METOJIOM
Boruncnenue yrioB B MHOTOTpaHHHKAX

29 AHAIIMTUYECKUM METOJIOM
Kountponsnas padota Ne 2 "IloBTopenue:

30 MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31 O06béM Tena. O0BbEM MPSAMOYTOIBLHOTO
napasuiesenuena

32 3anaun 00 yaBoeHUH KyOa, 0 KBajpaType
Ky0a; 0 TPUCEKLIUH yria
CrepeomeTpHruecKue 3a1a4H, CBSI3aHHbIE C

33 00BEMOM MPSMOYTOJILHOTO
napasuiesenumena

34 OO0BEM npaBUWIIBHON TIPSIMOM MTPU3MBI




35

O0BEM MO TPU3MBI

CrepeoMeTpHuuecKue 3a/1a4M, CBSI3aHHbIE C

36 BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM MIPSIMOI TTIPU3MBI
O06béM mpaBmiIbHON pamuabl. O0BEM

38 TTAPAMU TG
O0bEM yceu€HHOW MUpaMu/Ib

39

40 O06BEM COCTaBHBIX MHOTOTPAaHHUKOB

41 Boruncnenue 00bEMOB MHOTOTPAHHHUKOB C
MTOMOIIBIO OTIPEACIEHHOTO HHTErpaia

42 Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uaterpaiga. Oopém
HAKJIOHHOM TPU3MBbI

43 Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéuHoro uurerpaia. O0bEM
MTUPAMH/IBI
OTtHomeHre 00BEMOB TUPAMUJL ¢ OOIIIUM

44 yII0M

45 CooTHolIeHHs MeXy 00bEMaMu
MOA0OHBIX TEJ

16 [Ipumenenne meto1a 00BEMOB TSt

HaXO0XJICHUA paCCTO}IHI/Iﬁ HJIN yIJIOB




Kontponsnas padora Ne 3 "O0béM

47 \
MHOTOI'PaHHUKA
Hunuaapuyeckas NOBEPXHOCTD,

48 00pa3yroIne MUIHHIPUICCKON
MIOBEPXHOCTHU

49 unuaap. [psamoit KpyroBod HIUIUHID.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Brruncnenue 31eMeHTOB HUIUHIpA

51 [ImockocTe, Kacarmascs UIMHAPA.
Ceuenus munmnpa. [nomans 60KoBOM U
MIOJIHOM MOBEPXHOCTH LUJIMH]IpA

59 [TocTpoenue ceyeHnii HUIUHAPA.
IIpuknanHele 3a1a4u, CBSI3aHHBIE C
LHUIMHAPOM

53 KoHnnueckas moBepxHOCTh, 00Opa3yromue
KOHUYECKOW MTOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKON IOBEPXHOCTU

54 Konyc u ero anementsl. U3o00pakeHue
KOHYca Ha IulockocTH. Pa3BépTka KoHyca
Brruncnenue 31eMeHTOB KOHYyca

55
IInockocts, kacaromasics KoHyca. CeueHus

56 koHyca. [Tnomaas O0koBOI U OTHOMN
MIOBEPXHOCTU KOHYCa

57 Y Cce4EHHBIN KOHYC U €r0 DJIEMEHTHI.
[Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH
YCEUEHHOI'0 KOHYCa

58 [TocTpoeHue ceueHunit KoHyca.

[IpuknanHele 3a1a4u, CBSI3aHHBIE C
KOHYCOM




59

Cdepa u map

VYpaBuenue cheposl. CummeTpus chepsl U

60 mapa
B3aumHoe pacnonoxenue chepsl u

61 TJIOCKOCTH, JIBYX cep

62 Kacarenbnas miockocts k cepe. CeueHus
mapa

63 [Tnomans chepsr
YacTu 1miapa: mapoBOM CErMEHT, IIapoOBOU
cio um 1mapoBou  cektop. Ilnomanm

64 MOBEPXHOCTH IapPOBOTO CEerMeHra.
IInomane mapoBoro cjos. Ilnomans
MTOBEPXHOCTH IIAPOBOTO CEKTOpa
Pemenne 3amay Ha JIOKA3aTEeNbCTBO U
BBIUMCIICHUS, CBsI3aHHBIE CcO chepold H

65 IIApoM,  HOCTPOEHHEM  MX  CedyeHMid
TUIOCKOCTBIO

66 [TpuknaaHbie 3aa9u, CBSI3aHHBIEC CO
cthepoii u mapom
MHororpaHHHK, BIIMCAHHBIH B chepy U

67 OTIMCAHHBII OKOJIO cepbl

68 Cdepa, BucaHHas B TEJIO BPAILICHHUS

69 KomOuHamus ten BpaiieHus u

MHOTOT'paHHUKOB

70

KOM6I/IHaHI/II/I TCJI BpalllCHUs




KonTtponsnas padora Ne 4 "Tena u

71
IIOBEPXHOCTHU BpaleHus"
79 O0bvéM mummHapa. Teopema 06 0O6BEME
MPSIMOTO AJTUHJIPA
Brrurcnenue 005EMOB TEJ € TOMOIIIBIO
73 ompenenéHHoro uHTerpana. OosEm
KOHYCa
O06bEM KOHYCa
74 Y
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
75 onpenenéHHoro uuaTerpaiga. Oopém
KOHyca
76 O0BEM yceu€HHOTO KOHYyCa
[TpuknagHbie 3a1auu, CBSI3aHHBIC C
BBIUHCIIEHUEM 00BEMa KOHYCa
77
O06bEM mapa. Teopema 06 00bEMe 1Iapa
78

79

O0BEM IapOBOTO CEKTOPA, IIAPOBOTO
CErMeHTa, I1IapOBOTr0 CJIOs




80

Beruncnenue 00pEMOB 11apa, mapoBoro
CerMEHTa U IIapOBOTO CEKTOpa

81

[TogoGHBIE TeIa B TPOCTPAHCTBE.
W3menenne 00bEMa U TIOMIA N TIPH
nmoaooun

82

Pemenne 3amad, CBSI3aHHBIX C
BBEIYHCIIEHHEM 00BEMOB TEJ U ILIOMIANEN
ITOBEPXHOCTEN

83

Pemenne IMPUKIaJHBIX 3aa4, CBA3aHHBIX
C BBIUMCIIEHHEM 00BbEMA Tela BpalleHHs

84

Kountponbnas padora Ne 5 "[Tnomanu
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

85

JIBmwxenust mpocTtpancTBa. OTOOpaKeHHMSL.
JIBmxeHus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBIDKCHUU

86

Bupl 1BukeHMil: mapauieabHbII
MePEHOC, IICHTPAIbHAS CUMMETPHS,
3epKaJIbHAsi CHMMETPHSI, IOBOPOT BOKPYT
npsmoil. CBOMCTBA JBHKEHUN

87

[TomoOue duryp B mpocTpaHCTBE.
[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

88

T'omoretns. CBolicTBa TOMOTETUH
MIPOCTPAHCTBA




89

IToBTOpenue. [TapamiensHOCTh U
MEePHEHIUKYIISIPHOCTh B POCTPAHCTBE.
[TapannensHO€ U OPTOTOHATIBLHOE
MPOEKTUPOBAHUE

90

[ToBTOpeHne. MHOTOrpaHHUKHU: 3JIEMEHTHI,
CBOMCTBA, IIJIOIIAIN IOBEPXHOCTEH,
00BEMBI

91

IToBTOpenue. Tena BpalleHUs: 2JIEMEHTHI,
CBOMCTBA, IIJIOMIAIN TOBEPXHOCTEN,
00BEMBI

92

[ToBTopenue. [TocTpoeHue ceueHunii B
TeTpa’Ipe U NapalyIesIeuIe e

93

Hrorosas kouTposbHas padota Ne 6

94

IloBTOpEeHUe. Beruncienue 3J1eMEHTOB
MHOTOTPaHHUKOB B
MMPAKTUKOOPHUEHTHPOBAHHBIX 3a/1adax

95

[ToBTOpeHue. Boruucnenue 31eMeHTOB
TEJI BpaIlICHHS B
MPAaKTUKOOPHUEHTHPOBAHHBIX 3a/1adax

96

IloBTOpenue. I[locTpocHue ceueHmit
BCIIOMOTaTEIbHBIMU METOIaMH

97

IloBTOpeHue. BriunciaeHue yrioB U
PacCTOSIHUM C MOMOTIBIO TTOHATUIA
TUIAHUMETPUHU

98

IToBTOpeHue. Beruucnenue yrios u
pacCTOSIHUM ¢ MOMOTIBIO METOAa
KOOpJIMHAT




99

[ToBTopenue. [Ipumenenue meroaa
00BEMOB JIJIS1 HAXOXKICHUS PACCTOSIHUN WITH
yIJIOB

100

[ToBTopenue. [TpuMeneHne napamiebHOro
1 OPTOTOHAJIBHOTO MPOCKTUPOBAHUA IJIA
HaxXO0XJACHUA JJIUH U YI'JIOB

101

[ToBTopenue. [TpuMeHeHnE BEKTOPHOTO
MPOU3BENICHUS ISl BEIYMCIIEHUH B
CTEPEOMETPUUYECKHX 3aa4ax

102

Hctopus pa3BUTHS CTEPEOMETPHH KaK
HayKHu U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThl 0CBOEHHS OCHOBHOIA
NPOBEPSIeMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI CPe/IHEro 001ero oopa3oBaHus
pe3yjabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMH: TOUKA, IPSIMasi, INIOCKOCTh
79 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIEJCTBHS W3 HUX INPH PEIICHUU
' rEOMETPUYECKHX 3a1a4
73 OmneprpoBaTh TOHATHUSAMH: TAPAJUICIFHOCTh W MEPHEHIUKYISIPHOCTD
' OPAMBIX ¥ TUIOCKOCTEH
74 KnaccnpumupoBaTh B3aMMHOE PACHOJIOKEHHE TPSMBIX U THIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JBYIPAHHBIN YTOJI, TPaHW JBYTPAHHOTO YIIIa,
7.5 pedpo BYrpaHHOIO yIJia, JUHEWHBIN yroyl IBYrpaHHOTO yIJa, TpajycHas
Mepa JBYIrPaHHOTO yria
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBITYKIIBI M HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (MHUpamuaa, MpU3Ma,
MPSIMOYTOJIBHBIN MapajuiesienuIie 1, Kyo)
KnaccuduuupoBath ~ MHOrOrpaHHUMKH,  BbIOMpas ~ OCHOBaHHS IS
7.8 KJ1accu(pUKauu (BBITYKJIbIE U HEBBITYKIIbIe MHOTOTPAHHUKH, MTPaBHIIbHbIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, MTapalIeNIeIUIIe/Ib] )
79 OnepupoBaTh MOHITUSIMU: CEKYILas MIIOCKOCTh, CEYeHHE MHOTOIPaHHUKOB
710 OOBACHATD MPUHILIMIIBI TOCTPOEHUSI CEUEHUN MHOTOTPAHHHUKOB, UCIIONB3Ys
' METOJI CJICIOB
CtpouTh ceyeHHMSs MHOTOTPAHHHKOB METOJOM  CJIE/IOB, BBIMOJHATH
711 (BBIHOCHBIC) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaX0kJIEHHWE T€OMETPHUUECKUX BEIMUYMH MO oOpas3nam
WIM aJdropuT™MaM, NPUMEHsISI W3BECTHbIE AHAIUTHYECKHE METOJbl IpH
7.12 pelIeHNH  CTaHJapTHBIX MaTeMAaTHYEeCKUX 3aJad Ha  BBIYMCIIEHUE

paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKAMH, OT TOYKHU OO HpHMOﬁ, OT TOYKHIO
TIOCKOCTH, MCKAY CKPCIIUBAIOIMIUMUCA TPAMBIMU




Pemate 3aa4i Ha HaXOKIACHUC T'COMECTPHUYCCKUX BCJIIMYHUH I10 06pa3uaM
WM aJIropurMaM, MNOPUMCHSASA HM3BCCTHBIC AHAJIMTUYCCKHUEC MCETOAbI IIpH

713 pELIEHUH CTaHAAPTHBIX MATEMaTUYECKUX 3aJad Ha BBIYMCIIEHUE YIJIOB
MEXJly CKPEIIMBAIOIMIMMUCA NPSAMBIMH, MEXKAY MPSIMOH M IUIOCKOCTHIO,
MEXTy TTIOCKOCTSIMH, ABYTPAHHBIX YIIOB
Bbraucnars 00bEMBI U IIJIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
7.14 NUpaMKJia) ¢ IPUMEHEHUEM (QOpMYy, BBIYMUCIATH COOTHOUICHHUSI MEXAY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh NOHATHSAMH: CHMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCh M
' TUIOCKOCTh CHMMETPHH, IIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PHUTYPHI
W3Bnekarb, mnpeoOpa3oBbIBaTE M HHTEPHIPETUPOBATh HHMOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMpeACTaBICHHYI0 Ha
gepTeKax U pUCyHKax
[MpumensTe TeomeTpudeckne (GaKThl ISl PEIIeHHs CTEPEOMETPHUECKHIX
7.17 3a7a4, MPEANOJaralmlinX HECKOJIbKO IIaroB pEIIEHUs, €CJIU YCIOBUS
MIpUMEHEHWMs 3a]IaHbI B SIBHOK Gopme
718 [IpumensaTe mpocTeWiue MporpaMMHBIE CpPEICTBA UM DIJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUICCKUX 3aa4
719 [TpuBoAMTH TpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOIE U
' AKHU3HH, PACIIO3HABATh IIPOSIBIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[IpuMeHATh MoJydyeHHbIE 3HAHMUSA Ha NPAaKTHKE: aHAJIU3UPOBaTh peallbHbIE
CUTYallUU M NPUMEHATh U3Y4YE€HHbIE MOHSATHUS B MPOLIECCE NOUCKA PEIICHUs
MaTeMaTu4ecku chopMyarMpoBaHHON NpoOIEMbl, MOAEINPOBATh PEATIbHbIE
7.20 CUTYyallMM Ha S3bIKE TEOMETPHH, HCCIEI0BAaTh IOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM M€OMETPUYECKUX MOHATHM U TeopeM, ammapara aiareopsl,
pemaTb  IpaKTUYECKME  3aJayd,  CBA3aHHBIE C  HAXOXJAECHUEM
reOMEeTPUYECKUX BEJIMUUH
11 KIIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeJIbHOM MPOrpaMMbl CPeIHEro 0011ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATHAMM: LWIMHAPUYECKAss IMOBEPXHOCTb, OOpasyrouue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
oOpasyromiye KOHMYECKON MMOBEPXHOCTH, KOHYC, cheprudeckas IOBEpXHOCTh
6.2 Pacnio3naBatsk Tena BpauieHus (LWIMHAP, KOHYC, cdepa U m1ap)
6.3 OOBACHATH crIOCOOBI OJTYYEHUS TEJ BpallleHUs
6.4 Knaccuduimpoats B3auMHO€E pacmiojioxkeHne chepbl U MIOCKOCTH




OHepI/IpOBaTB IIOHATHAMMU LLIapOBOﬁ CETMCHT, OCHOBAaHHUEC CCIrMCHTA, BbICOTA

6.5 CerMEHTa, IIAPOBOW CIJIOH, OCHOBAHUE IMIAPOBOTO CJOS, BBHICOTA IIAPOBOTO
CJI0s1, LIaPOBOM CEKTOP
6.6 Bbruucnsare  00bEMBI M IUIOHIAAM  [OBEPXHOCTEH TeNl  BpalICHUS,
TeOMETPUIECKUX TEJl C IPUMEHEHHEM (OPMYJT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, BIMCaHHBIH B chepy u
6.7 OTIMCAaHHBIN OKOJIO cdepsl, cdepa, BIMCAHHAS B MHOTOTPAHHUK WIIM TEJIO
BpAIICHUS
6.8 BbIUuCIATh COOTHOMIEHHS MEXKTy TUTOIIA SIMH TOBEPXHOCTEH 1 00BEMaMu
' OJ00HBIX TEJ
6.9 N3o06pakats n3ydaembie GUTYpHI OT PYKH U C MPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImoHATE  (BBIHOCHBIE) TUIOCKHE UYEPTEKHM W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUYEHHS Tel
BpaICHUS
W3BnekaTh, WHTEPHPETHPOBATH W MPeoOpa3oBBIBaTh HHOOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX Te€OMETpUYECKUX (GUrypax, TMpeACTaBIEHHYIO Ha
gepTeKax U pUCyHKax
[MpumensTeh reoMerpuyeckne (aKThl T PEHMICHHUS CTEPEOMETPUUYECKHX
6.12 3a/1a4, TMPEINOaraloInX HECKOJIBKO IIaroB pEIICHUs, €CIU YCIOBHUSA
MIPpUMEHEHHUs 3a/1aHbI B sIBHOU (hopme
6.13 OniepupoBaTh MOHATHEM: BEKTOP B TPOCTPAHCTBE
BomonHATe  IEHCTBUSL CIIOKEHHST BEKTOPOB, BBIUWTAHUS BEKTOPOB W
6.14 YMHOXCHHUSI BEKTOpa Ha YHUCJO, OOBSCHATh, KaKUMU CBOWCTBAMHU OHH
oOmagaror
6.15 [IpuMeHsTH paBUIIO Mapaieenurea Npyu cI0KeHNH BEKTOPOB
OnepupoBaTh MNOHSATUSIMH: JEKApTOBbI KOOPJAMHATHI B MPOCTPAHCTBE,
6.16 BEKTOP, MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YO
' MEXy BEKTOpaMH, CKaJsIpHOE IMPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILTaHAPHBIE BEKTOPBI
Haxomuth cymMmy BEKTOpPOB W MpPOHM3BEICHHE BEKTOpa HA YHUCIO, YroJ
6.17 MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEApPHBIM BEKTOpaM
6.18 3amaBaTh TIOCKOCTh YPaBHEHUEM B IEKAPTOBOW CHCTEME KOOPAUHAT
6.19 Pemate mpocreiiime reoMmeTpuyeckie 3aaddl Ha MPUMEHEHHE BEKTOPHO-
' KOOP/AMHATHOTO METO/1a
Pemate 3amaum Ha J0Ka3aTeabCTBO MAaTeMaTHMYECKMX OTHOIICHUH U
6.20 HAaXOXXJEHHE T'€OMETPHUYECKUX BEIUYMH O oOpaslaM WM aJropuTMam,

IIPUMCHAA HN3BCCTHBIC MCTO/JbI npu peuIcHun CTaHAAPTHBIX
MaT€MaTUYCCKUX 3aJa4




[IpumensaTe  mpocTeliive MporpaMMHBIE  CPEICTBA M AJIEKTPOHHO-

621 KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PEIICHUHU CTEPEOMETPHUCCKUX 3a7a4
6.22 [IpuBouTE IpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U

' KHU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
6.23 [IpuMeHsTh MoydeHHBbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEalIbHbIC

CUTYallMM U NPUMEHATh U3YYEHHBIC NIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecKu cHOpMYITHPOBAHHOM MPOOIEMBI, MOACTHPOBATh peabHbIC
CUTyallUM Ha S3bIKE T'€OMETPUM, HCCIIEN0BAaTh ITIOCTPOCHHBIE MOJEIN C
UCTIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSATHA W TEOpEM, amrmapara aireOpsl,
pemiaTh  NpaKkTHYECKWE  3aJa4yd,  CBS3aHHbIE C  HAXOXKICHUEM
F€OMETPUYECKUX BEIHMYNH




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPHUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOE pacnosnokeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCIIMBAONIUCCA  IIPAMBIC. Hapaﬂnem,Hocn, MnNpsAMBIX HW  IIJIOCKOCT el B
MPOCTPAHCTBE: TNapalUIelIbHbIE TMPSAMbIE B IMPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
MIpsAMBIX, NapaJUICIIbHOCTD pr[MOI\/JI A TIIOCKOCTH. YTJBIC COHAITPaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MNPAMBIMU B MpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH:
MapajyiebHble IUIOCKOCTH, CBOMCTBa MapajulelibHBIX IUIOCKocTed. [Ipocreimue
MPOCTPAHCTBEHHBIE (UTYPHl Ha TUIOCKOCTH: TETPadap, KyO, MapauieNenuIie],
MOCTPOEHUE CEUYEHUH

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI U TIUJIOCKOCTU:. TNCPHCHAUKYIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE MapajiesibHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, NMPU3HAK
MEePIECHANKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, TE€OpEMA O MPSIMOM MEPIEeHAUKYIISIPHON
IJIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YroJI MEXIY MPSAMOM U TJIOCKOCTBHIO, ABYTPAaHHbBIN
yroJi, JINHEHHBIN yroJl AByrpaHHoro yria. [lepneHauKyssp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MIOCKOCTH, IPOEKIUs GUTryphl Ha
II0CKOCTh. [lepneHauKyIIpHOCTh IIOCKOCTEH: NMpU3HAK MEPHEHAUKYISIPHOCTH ABYX
iockocTeit. TeopeMa o TpEX MeprneHIuKyspax

74

[lonsiTHe MHOTOTrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE H
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrospHas
pu3Ma, TpaHd W OCHOBaHHUS IPHU3MBI, MpsMas U HAKIOHHAs MNpPU3MbI, OOKOBas U
TMOJIHAsl TIOBEPXHOCTH NMpu3Mebl. [lapamnenenunen, npsMoyroabHbIM Hapasuieenune]] 1
ero cpoiictBa. [lupamupaa: N-yronpHas mupamuaa, TPaHU M OCHOBAHHE MHUPAMHUJBI,
OOKOBasi M TMOJIHAsA TMOBEPXHOCTh MUPAMHJBI, MPaBWIbHAS U yceUEHHas MHUpaMUJA.
DOneMeHTbl Tpu3Mbl W nupamuabl. [IpaBuibHBIE MHOTOTPAHHUKH: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAs TMpHU3Ma U TNpaBUIbHAS MHpPaMUA,
MpaBUJIbHASI TPEYroJibHAsI MMpaMuia U MpaBUIbHBIN TeTpadap, Kyo. [Ipencrasnenue o
MPaBUJIbHBIX MHOTOTPAHHUKAaX: OKTadJp, AOJEKadap M ukocadapyrue CeueHus
MPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEMEHTHI CUMMCTPpHUU B MMUpaMuax, napauiejacnuIeaax, MMpaBUJIBHBIX
MHOT'OI'paHHUKax

7.6

Brlunciaenue »1eMEHTOB MHOT'OT'PpaHHUKOB! pe6pa, JAuaroHajin, Yyriibl. [Inomanp
OOKOBOM NOBCPXHOCTHU U MOJTHOM IMOBCPXHOCTU HpHMOﬁ MMPU3MBI, IJIOIIAAb OCHOBaHHﬁ,




TeopeMa 0 OOKOBO MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1101aap 60KOBOM OBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMUIbI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMMIBIL.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKTY IUIOIIAISIMHA TTOBEPXHOCTEH,
00BpEMaMHU IO JO0OHBIX TENT

11 KJIACC

Kon
6

IIpoBepsiemMblii 3jIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroNIMe HWINHIPUUECKON MOBEPXHOCTH, OCh
UUITUHIPUYECKON ToBepXxHOCTU. [lunmuHap: ocHOBaHMs U OOKOBasi MOBEPXHOCTH,
o0pasyrolas u oCh, IJIOIIAb OOKOBOM U MOJTHOM MOBEPXHOCTH

6.2

Konnueckast moBepXHOCTb, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U BEpILIMHA
KOHHYECKOM ToBepxHOCTH. KOHyc: ocHOBaHWMe M BeplIMHA, oOpasyromias W OCh,
omaas OOKOBOM W TIOJHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pa3yromue Hu
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, AuaMeTp, IJIOUaab MOBEPXHOCTH cdepbl. B3anmuoe
pacnojio’keHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOIaIb

cepsl

6.4

N300pakenue Ten BpallleHus Ha MI0ckocTu. Pa3BépTka NMIMHIpA U KOHYCca

6.5

KomOunaruu tei BpaiieHusi ¥ MHOTOTPaHHUKOB. MHOTOI'paHHUK, OTUCAHHBIH OKOJIO
cdepsl, cdepa, BIUCaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6BEmMe. OcHoOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNienunena u cieAcTBus u3 He€. OObEM HWIMHIpA, KOHYCA.
O06bEM 11apa u wiomaas chepsl

6.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXK/Y IIOMIAASIMH IIOBEPXHOCTEH,
00BpéMaMHU ITOJOOHBIX TET

6.8

Ceuenusi nunuHapa (mapajuiebHO W TMEPHEHAUKYISIPHO OCH), CEYEHHS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOASIee Yepe3 BEPILUHY), CEUCHHUS 1apa

6.9

Bektop Ha miockocth ¥ B mpocTpaHcTBE. ClI0KEHME M BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnolkeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUMN C BEKTOpaMU

6.10

[IpsmoyronpHas cucreMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. YroJl MexXAy BekTopamu. CkanspHOe
IIPOU3BEACHNUE BEKTOPOB. BbluKClieHHE YIIIOB MEXAYy NPSAMBIMH M IUIOCKOCTSIMHU.
KoopamHaTHO-BEKTOPHBIN METOJ IIPH PEIIEHUH F€OMETPUUECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHUS
NPOBEPSIEMOr0 | OCHOBHOII 00pa3oBaTe/ILHOI MPOrpaMMBbI cpeHero oouero
TpeOoBaHus o0pa3oBaHus

BrnageHnne MerogamMu JIOKA3aTeNbCTB, AJITOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh NOHATUAMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M TPOTUBOIOJOXKHOE YTBEPXKACHHUE, NPUBOIUTH IMPUMEPHI U
KOHTpHOPUMEPLI, HCIOJbB30BATb MCTOM MaTeMaTHYEeCKOU WHAYKIOHH;
IPOBOAWUTE AOKA3ATCIBHBIC PACCYXACHUA IIPU PCIICHUU 3a/1a4, OLICHHUBATH
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYyKIEHUM; yMEHHE  OIEpUPOBATH
IMOHATUAMU: MHOKCCTBO, IMOAMHOKCCTBO, OII€pAllUM Had MHOXCCTBAMU,
YMEHHE  WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NPU PEIICHUU 3a/1a4, B TOM
YHCcIIe U3 IPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPHPOBAThH TMTOHITHIMHU:
rpad, cBa3HBIN Tpad, nepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHE 33/1aBaTh
¥ OIUCHIBATh Irpadbl pa3IMYHBIMHU CIIOCOOAMHM; MCIIOJIB30BaTh rpadbl mpu

PEIICHNH 3ada4

YMeHue onepupoBaTh MOHATUSMH: HATypaJbHOE YHCIO, LIEJI0€ YHCIIO,
CTEIEHb C LIEJIbIM I0Ka3aTesleM, KOPEeHb HaTypalbHOW CTEIIEHH, CTEHEHb C
palMoHaIBHBIM II0OKa3aTelIeM, CTEHEHb C JCHCTBUTEIBbHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIA,
OCTaTOK M0 MOJYJI0, PALMOHAJIBHOE YUCIIO, UPPALUOHATIBHOE YHCIO,
MHOXECTBA HATYpalbHbIX, LEJbIX, PALHOHAIbHBIX, JICHCTBUTEIBHBIX
2 YuCceNl; YMEHHE MCI0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAMMEHBIINN 0OLIHii
JIeTUTEeNh W HauMeHbllee o0llee KpaTHoe, airoput™ EBkimuma npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMH CHUCTEMaMU
CUUCIIEHUS; YMEHHUE BBITOJIHATH BBIYMCICHUE 3HAUEHUI U TpeoOpa3oBaHus
BBIpQ)XKEHUI CO CTemeHsMU M Jorapudmamu, npeodpazoBaHus IpoOHO-
pallMOHANBHBIX ~ BBIPOKEHWH; YMEHHE  ONEpUpOBaTh  MOHATUSMHU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI mnporpeccust, TreoOMETpHYICCKAA




nporpeccusi, OECKOHEUHO yOBIBAIOIIass T'€OMETpUYecKass IpPOTPECCHUs;
YMEHME 3a/aBaTh IOCJIEI0BATEIIbHOCTH, B TOM YHUCIE C IOMOILBIO
PEKyppeHTHBIX (OopMysT; yMEHUE ONEepPHPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U anreOpanyeckas); yYMeETb
IPOM3BOJUTH apU(METHUECKHE NEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
NPUBOJIUTEH MIPUMEPHI UCIIOJIB30BAHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBATH
MOHATUSAMHM:  MaTpuna 2X2 u  3X3, OmIpeAeNnuTeNh  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJI OIPCACITUTCIIA

YMeHHne onepupoBaTh MNOHATUSAMH: PalMOHAJIbHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHKe, YypaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C MapaMeTpoOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHCTEMbI JJIsl PEUICHUS MATEMATUYECKUX

3a/1a4 M 3a71a4 U3 Pa3IMIHBIX 00JIacTel HAYKH U PEaIbHON )KU3HU

YMmenue omnepupoBaTh MOHATHSAMH: (YHKUMS, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKUIMM, HauOoJiblliee W HaMMEHbIlee 3HAUCHUS
(GyHKIIMY Ha TPOMEXKYTKE, HemnpepbiBHAs (DYHKIIUS, aCUMIITOTHI rpaduka
GbyHKIMM, TIepBasi U BTOpas MPOW3BOJHAS (DYHKIUU, T€OMETPUUYECKUI U
(¢uznueckuif CMBICT TPOU3BOJHON, TMEPBOOOpa3Hasi, OIpeaAeIEHHbIN
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI Tpaduka (QYHKIUU; yMEHUE
BBIUUCIIATh  MPOUW3BOJAHBIE  CYMMBI, TPOU3BEICHHs, YacTHOIO U
KOMITO3UIIMN (PYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GyHKIMHM; YMEHHE HAaXOJWUTh MPOU3BOJHBIC AIIEMEHTAPHBIX (HYHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JJs UCCIeNOBaHHUS (GYHKIHMH,
HaXOJWTh HAWOOJbIINE W HAaWMEHbIINE 3HAa4eHUs (QYHKIHH; CTPOUTH
rpaduky MHOTOYJICHOB C HCIIOJIb30BAHHMEM alllapara MaTeMaTH4YeCKOTro
aHalM3a; TPUMEHSTh TMPOU3BOAHYIO [UISI HAXOXKICHHS HAWIYUYIIETro
pelieHuss B MPUKIAAHBIX, B TOM YHCIE COLMATbHO-?PKOHOMHUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3aga4dax; HaXOJUTh ILIoIaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTH IMPUMCPLI MATCMATHUYCCKOTO MOACIMPOBAHUA C

oMOIIbI0 AU PepeHITUATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh MOHATUAME: TpaduK QyHKIMH, oOpaTHas (QyHKIuS,
KoMno3uiusi (pyHKUMiA, JWHEHHas (QyHKOWS, KBaJpaTudyHas (QyHKIUS,
panmoHanbHas (QYHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMu, oOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpaduKd HU3YyYCHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHusi  rpadukoB  (QyHKIHIA,
WCTIONH30BaTh TPApUKH ISl MU3YUEHHS TPOIECCOB M 3aBUCUMOCTEH, mpH
pelIeHny 3ajad U3 APYruX Y4eOHBIX MPEAMETOB W 3a/1ad U3 pealbHOU
KU3HU; BBIpaXaTh (opMyraMH 3aBUCHMOCTH MEXAYy BEIHMYMHAMU;
HCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKIMM JUIsl pelieHHs] YpaBHEHUH,
HEpaBeHCTB M 337a4 C IapaMeTpamu; H300pakaTh Ha KOOPAWHATHOW

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHne pemniaTh TEKCTOBBIE 3aayll pPa3HBIX THIOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JOJM W YacTH, Ha JIBIDKEHHE, pado0Ty, CTOMMOCTh TOBAapOB M
yCIIyT, HAJIOTH, 3a/la4d U3 OOJIaCTH YNpaBJCHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBbl IO YCJIOBHMIO 3aJaud, HCCIIENOBaTh MOJYYEHHOE peIlIeHHue U
OIICHUBATh MPaBIONOAOOHOCTh pPE3yabTaTOB; YMEHHE MOJIEIUPOBATH
peaibHbIE CUTyalldd Ha S3bIKE MAaTeMAaTUKH;, COCTaBISTh BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA M UX CHCTEMBbI IO YCIOBHUIO 33Ja4H, UCCIIEOBATh
IOCTPOCHHbIE  MOJEIM C  HUCIOJB30BaHWEM  ammapata  ajreopsl,

UHTEPIPETUPOBATH MTOJIYYEHHBINH Pe3yNbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHE H3BIEKaTh, MHTEPIPETUPOBATH
uH(bOpMAaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMOUIBI0 TaOMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCIE C TPUMEHEHUEM TpadUuUIecKuX
METOJIOB U AIIEKTPOHHBIX CPEICTB; rpauecKy UCCIEAOBATh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C MOMOUIBIO JUarpaMm pacCCUBaHUA U JIMHEMHOMN perpeccun

YMeHue oInepupoBaTh IOHATUSAMM: CIIYYaWHBIM OIBIT U CIIydallHOE

COGLITI/IG, BCPOATHOCTDH cnyqaﬁHor (8} CO6BITI/I}I; YMCHHUEC  BBIYUCIIATD




BEPOATHOCTh C UCIOJIb30BaHUEM TIpadUUecKuX METOOB; IPUMEHSIThH
(bopMyNBl CIOXKEHHUS W YMHOXKEHHS BEpOATHOCTEH, (OpPMYyIy MOJIHOMN
BepoATHOCTH, Gopmyny bepHymnn, komOuHAaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI, yMEHHE OTIEpHUpPOBATH
NOHATUSMH:  CIlydailHas BEJIIMYMHA, paclpelesiecHHe BEPOSTHOCTEH,
MaTeMaTH4eCKOoe OXUAAHWE, IHCIEPCHs M CTaHIAPTHOE OTKIOHEHHE
CIIyYaifHOH  BeNWYMHBL, (YHKUUU  pacupeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAJIBHOTO paclpeeseHNni; yMEeHUe
WCIIOJh30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeiICHHUNA Ui PEeIICHHUs 33/1ad;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OTIEPHPOBATH MOHITHAMHU: COYCTAHHE, MEPECTAHOBKA, YHCIO COYETaHHA,
YHCIO  TEpPecTaHOBOK; OwHOM  HploTOHA; yMeHWEe  TPUMEHSTH
KOMOHWHATOpHBIE (aKThl W PACCY)KACHUS UL PEUICHHUsS 3alad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3YIbTaT

YMeHue omnepupoBaTh MOHATHUAMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, INIOCKUM yroJl, IByrpaHHbIN
yroJ, TPpEXTPaHHBIM yroj, CKpellrBaloluecs npsaMble, NapauieaIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX M IJIOCKOCTEH, yros Mexay HpSIMbIMHU,
yroil MeXAy MNpsSAMOH M IUIOCKOCTBIO, YroJl MKy IUIOCKOCTAMH,
paccTossHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMH,
paccTosiHUE MEXIy IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh MPHU PEUICHUU
3a/a4 U3y4deHHbIe (PaKThl U TEOpEeMbl IUIAHUMETPUU; YMEHHE OLIEHHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIBID TEOMETPUUYECKUX TIOHSITHHA W BEIWYUH, pelaTh

CBsA3aHHBIC C HUMHU ITPAKTHYCCKHC 3ala4r
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YMeHue omnepupoBaTh MOHATHUAMH: IUIOINAIb (GUIYpbI, 00bEM (UrypHI,
MHOTOI'PaHHMK, MPAaBUJIbHBIII MHOTOIPAaHHUK, CEYEHHWE MHOTOTPaHHUKA,
Ky0, napauienenurnes, MOpu3Ma, NOUpamuaa, Qurypa M TMOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, wmap, cdepa, miomans chepsl, MIomaIb
MOBEPXHOCTH NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
NOPSMOYTOJIBHOTO Tapajulesienuneaa, HUpaMHJIbl, MPU3MbI, LUIUHIPA,
KOHyca, Il1apa, pa3BEpTKAa MOBEPXHOCTH, CEYEHHUS KOHyca M LMIMHJIpPA,

nmapalieJIbHbIC OCHU HWJIM OCHOBAHUIO, CCUCHHUC 1Iapa, IUIOCKOCTD,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOT'PpaHHHUKA, W300pakaTh MHOTOTPAHHUKH, (PUTYpPHI M MOBEPXHOCTH
BpALLEHUsA, UX CEUYCHHUs, B TOM YHUCJIE C IIOMOIIBIO NIEKTPOHHBIX CPE/ICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (UTYpP, CAMOCTOSITEIHHO
(bopMynHpOBaTh OIpeaeSICHHs U3ydaeMbIX (GUTYp, BBIABUTATh THIIOTE3HI O
CBOWMCTBAaX M TMpH3HAKaX TeOMETpUYecKuX (uryp, 0OOCHOBBIBATH WU
OTpOBEpPraTh HWX; yMEHHE MPOBOAUTH KiIacCH(PUKaLuioo ¢GUryp 1o
pPa3IMYHbIM TNPU3HAKAM, BBINOJIHATH HEOOXOJIUMBIE JIONOJIHUTEIbHBIE

MTOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuE MOA0OMs, TOJNOOHBIE (UTYPBI; yMEHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (DUTYpPHI, B TOM YHUCIIE B TMPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh TEOMETPHUECKUE OTHOIICHUS TTPH
pelIeHny 3a/1a4; HaXOJWUTh TEOMETPHUYECKHE BEIMYMHBI (JITMHA, YroJ,
IJI01[a/1b, 00BbEM) MPU PEIIEHUH 3aJad U3 JPYTUX y4eOHBIX MPEIMETOB U
W3 peaJbHOM JKHU3HM, YMEHHE BBIYHCIATH TE€OMETPUUECKHUE BEINYMHBI
(nmuHa, yrom, miomanb, OOBEM, IUIOMAAL TOBEPXHOCTH), HCIIOIB3YS
W3y4YeHHbIE (OPMYNIBI M METOJbI, B TOM YHCIIE: IUIOIIAJb MOBEPXHOCTH
MMUPaMUJIbI, TIPU3MBI, KOHYCa, NUJIWHIpPA, IUIOMAnb cdepbl; 00bEM Kyoa,
MPSIMOYTOJIbHOTO  Mapajljiesienunea, MUPaAMHUIbL, MPU3MBI, [TUIHMHIApPA,

KOHYCa, Il1apa; yMEHHUE HaXOUTh OTHOLIEHHE 00BbEMOB MOJIOOHBIX PUTYD
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VYmenune OIICPHUPOBATL IIOHATUAMU: IPAMOYIrOJibHAadA CUCTCMA KOOPAHWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, PA3JI0OKECHHUEC BEKTOpa II0 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKAY
BCKTOpAaMHU; YMCHHC HCIIOJIb30BAaTh BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTOL

I pECHICHUA TCOMCTPUICCKHUX 3a1aY U 3a/1a4 JPYIrUx y‘IC6HBIX npeamMeETOB
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YMeHue BBIOMPATh MOAXOISIIHA METO Ui PEIICHUS 33/1a4M; TOHUMaHUE
3HAYUMOCTH MAaTE€MaTHKd B HW3YUYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SBJICHWM; YMEHHE paclO3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, YMEHUE IPUBOIUTH MPUMEPHI MAaTEMAaTHYECKUX

OTKPBITHIA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COIAEPKAHMUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucia ¥ BEIYHCIICHUS
11 HarypaneHblie u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIbIX YHCET
12 Paunonanbupie  uucma. OOBIKHOBEHHBIE M JECATHYHBIE JApOOU, TPOIICHTHI,
' OECKOHEYHBIE MTEPUOIMUECKHE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOM creneHH. JlelcTBus ¢ apupMeTHUECKUMHU
' KOpHSIMHA HAaTypaJbHOW CTENICHH
14 Crenens ¢ nenbiM nokazatesneM. CTeneHs ¢ paloHalbHbIM NoKa3aTesneM. CBoHCTBa
' CTETNICHU
15 CuHyC, KOCHHYC W TAHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JIOTapr (MBI
JleiictBuTenbHble  uyucia. Apudmernueckue omepanud ¢ JIeHCTBUTEIBHBIMHU
1.7 yrcnamu. [IpubmmkEHHbIE BRIUMCIICHUS, TPaBUila OKPYIJIEHUs, IPUKHUIKA U OLIEHKA
pe3ynbTaTa BIYHCICHUM
1.8 IIpeoGpazoBanue BEIPAXKEHHI
19 KomMmruiekcHble yncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [enwie u 1poOHO-palIOHATILHBIE YPABHEHHS
2.2 HppauroHaibHble ypaBHEHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [Toka3zarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenble 1 1poOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppauroHansHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruecKkue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHU
211 Martpuiia cucTeMbl THHEHHBIX ypaBHEeHUH. OnpeenuTeb MaTPUIIbI
3 OyHKIMU U TpapuKu




Oynkius, crnocoObl 3amanus (ynkuuu. 'padux ¢yHkumu. B3ammuo oOparHbie

3 ¢ynkuuu. Yérneie u HeuéTHble pyHKuuu. [lepuommueckue GyHKunm
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHWM ¢yHkiuu. Hymun ¢yHknum.
3.2 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHUMYMBI (yHKIMA. Hawmbonbliee n HauMeHbllee 3HAYCHUE
(GyHKIMU HAa IPOMEXKYTKE
33 CreneHHass (QyHKIMS C HATypaJbHBIM M IIeNBIM TOKa3areneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHU
34 Tpuronomerpuueckue GyHKINU, UX CBOICTBA U TpadUKu
35 [TokazarenpHas u gorapudmuyeckas GyHKIIMH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcumnToThl rpaduxkoB ¢yHkuuid. CpoiictBa  (pyHKIHA,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aIaHUS OCIEI0BATEILHOCTEN
3.8 ApudpmeTrueckas 1 reoMeTpruIeckas mporpeccun. @opMysia cJI0KHBIX TPOIIEHTOB
4 Hauvasa MaTeMaTH4ecKoro aHaims3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BogHbIE 3TIEMEHTAPHBIX PYHKINI
[IpuMeHeHre TPOM3BOJHOW K HCCIEIOBAaHWIO (DYHKIHMH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxokaeHne HauOoJIbIIero U HaMMEHbIIEro 3HaueHus: QYHKIUHN Ha
OTpe3Ke
4.3 IepBooGpasuas. MuTerpan
S MHoecTBa 1 JIOTHKA
5.1 MHO3K€ecTBO, Onepaiuu HaJ MHOKecTBaMu. Jlnarpammel Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTopuka
7 T'eomerpus
7.1 ®Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B TPOCTPAHCTBE
7.3 MHOTOrpaHHHKH
7.4 Tena u MOBEPXHOCTH BPAIICHHS
7.5 KoopauHaTs! u BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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