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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IIPU PELIEHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEH O0OydYaroumxcs TMpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIEITHOTO Mpo¢heCcCHOHAIBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOW KYJBTYpBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE NOHATHITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX TEeOpHi, (popMHUpOBaHME MOHMMAHUS POJM AKCMOMATUKH IPU
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAEPIKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IpHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
criocoOHOCTEM 00yYaroIIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YUCHUHU IPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSIMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
IPOrpaMMBbl, PACTIPENCIEHHBIM IO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaiuch HEOAHOKPATHO. JTO  TMO3BOJSIET  OPraHW30BaTh  OBJAJCHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJII0/IEHUEM TPUHITUIIA PEEMCTBEHHOCTH, a HOBbIC 3HAHUA BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YyYarONINXCs, pacliupsis U yrayomusis
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHJMBUAYaIbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNIEH yaeOHoro nmpenmera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TOCTPOCHUHU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapajuiesibHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapajuienbHON MPOEKIMHU. YTIIBI C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOICTBa napayyieIbHbIX IUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMOU U TUIOCKOCTH: MEPIEHIUKYIISIPHbIE TIPSIMBIEC B
IPOCTPAHCTBE, MpsIMble MapayieIbHble W MEPHEHAUKYISIPHbIE K IJIOCKOCTH,
NpU3HAK TEPIEeHIUKYISIPHOCTH TMPSMOM U IUIOCKOCTH, TeopeMa O MpsMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocre. Teopema 0 TpE€X NEpPHEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YOl MEXIY NPSIMOW M IUIOCKOCTBIO, ABYIPaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpasHHuK#

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsIMOYTOJbHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kparwaiimime mnytm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPAaBUIBbHAS TPEYroJibHAs IMpaMuAa U IPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOWAAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOTrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsTHEe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHApHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YTosll MexAy Bekropamu. CKaJIpHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TIJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM TIapa u mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUMHIp, oOMNHcaHHas okojo IwiauHapa. llepeceuenue cdepsl um mapa c
mIockocThio. Kacanue mapa m cdepsl MIOCKOCThIO. [loHATHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nono0HeIx (uryp. IlpeoOpazoBanue mogodusi, romoretusi. Pemienue 3agay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MIPOXOSAIINE UYepe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOICTBA BEKTOPHOTO YMHOXEHHS. [IpsimoyronbpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHHS U PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKOM T'PAKIAHCKOW MIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uveckoe BOCIUTAHHUE:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUU H
OTIbIXa, PETyIsipHas U3NUEcKas aKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]la4y MaTeMaTUUYE€CKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUCHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KYyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBATh W  MPeoOpPa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTHUBHOTO), BEICTPAUBATH apPIryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaresbckue aeiicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHUsS, MCCIEOBaHUSA, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(OpPMAIUK, NTAHHBIX, HEOOXOAMMBIX /Jisi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIKIO, MPEACTaBIATh €€ B pa3IMuHbIX (Qopmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aauH,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTIKEHUS WM HEJIOCTHXKCHHS Pe3yJbTaTOB JCATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPabOThI, pachpeneisTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TMOHSATHUSMU CTEPEOMETPUU TIPHU
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pAacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOI'PAaHHUKOB (TMpH3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LHEHTPaJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpUPOBATh MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IPU PEUICHUHA MAaTEeMaTUYECKHUX 3a]1ay MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIICKaTh, MNPEOOPA30BHIBATE WU HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, NpPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJU3UPOBATH pEAIbHbIE CUTyallud, NPUMEHSITh W3yUYECHHBIC MOHSITUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npo0JIeMBbl, MOJIETUPOBATh pEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpPEM, ammaparta ainreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T'€OMETPUUECKUX BEITUYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHI.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C TEJIaMU BPAILCHUS: [IUIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJI BpAIllCHUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAHHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEpPHUPOBATH TOHATHSIMH, CBS3aHHBIMH C JBIWKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl Moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
PUMEHEHHUs 3a]IaHbl B IBHOM U HESIBHOU (popme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IIPUMEHATh  TIOJIYyYCHHbICE  3HAHUS  HAa  [PAKTUKE:  CPAaBHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOE pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KonunyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpHun: TOUKA, IpsIMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: IIEpECCKAIMECH IIIIOCKOCTH,
InepeCCKarmurecs npsamMas U miIOCKOCTb,
MOJYIIPOCTPAaHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU IIBETAMH

13

N300paxeHne ceueHni MUpaMuibl, Kyoa u
MPU3MBI, KOTOPBIC TPOXOIAT Ye€pe3 uX
pebpa. M3o0paxxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpariiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton caenoB ajs MOCTPOCHUSA Ce4YeHUI




15

Mertoa cie0B Ui OCTPOCHHS CEUCHHI.
CaoiicTBa nepece4eHnil psIMbIX U
IIJI0CKOCTER

16

Mertozx cienoB I TOCTPOSHHSI CEUCHUH.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJI0CKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIIaroB
MMOCTPOCHUS

18

[TocTpoenwne ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MIOCTPOCHHUS

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUSA

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTpoabHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamiensHble npsmMele B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapaIJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MapaienbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M3o00paxkeHne pasHbIX
(duryp B mapamuieqbHON IPOSKIINH

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napajisieJIbHOCTb HpﬂMOI\/’I u
TIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napalJIeJIbHOCTH HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapayuIeIbHOCTU IPSIMOU U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIUMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKUHs, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH Kyba 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble IockocTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMIOCKOCTEH

35

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAs1Ieit
yepes TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH NPSIMBIX TIEPECCUCHUS
MIPH TEPECEUEHUN ABYX MapaljiebHbIX
IJTIOCKOCTEH TpeThei

37

CBoiicTBa mapaiesIbHbIX IIJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]y NTapalljIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOH C
JBYMsI ITapaJIJIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [udaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue AnuH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHMKYISIPHOCTD NPAMOU 1
mockocTy. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD PAMOU 1
mrockoctu. [Tpusnak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

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

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

46

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIispa U3 TOUKU Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




[TocTpoenue neprneHuKyisipa U3 TOYKM Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIApax

49
(mpsimast 1 oOpaTHast)

50 Teopema o0 TpEX nmepneHaUKYIApax
(mpsimast u oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MIPSIMBIMU
[Touck neprneHaAuKyIIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceueHuii Kyoa, IpU3MBI,

55 MPaBUJIBHON NUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IpOCTPAHCTBE

56 OTHOCHUTEJBHO IUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

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

58 IIpaBunbsHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYIISPHI:




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHON IPAMOM

61

CaBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
pAacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METO bl BHIYUCICHUS
yriia MEX]1y MPSIMBIMU B MHOTOT'PaHHUKAX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEHMHBIX
YIJI0B IBYTPaHHOIO yriia

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus ABYX IIIOCKOCTEH
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsmMoyroJibHOTO




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTpuiecKue U IPUKIaJIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX II0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

PaccrosiHrE OT TOYKH 10 TUIOCKOCTH,
paccTosiHUe OT MPSAMOM JI0 TNIOCKOCTH

75

BrrunciieHue paccToOAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBEHCTBA JJIst
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DnemMeHTHI chepuyecKoil reOMEeTpHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas padorta "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponsnas pabora "MHuororpaHHUKT" 1

86 [TonsiTHe BEeKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pa3znoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Beruncnenue yria Mexay BEKTOpaMu B 1
POCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

98 O06o011eHre U cucTeMaTu3alus 3HaHU| 1




99 O06o01IeHne U cucTeMaTu3anus 3HaHu | 1
100 HTorosas KoHTpoJbHAs paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O06o01IeHre 1 cucTeMaTr3aus 3HaHu! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue temsl "Koopaunars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSIMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IIJIOCKOCTH B OTPE3KAX
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AnanuTnyeckue MeTobl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxzaeHue paccTossHUi OT TOYKU J10

13
TUIOCKOCTH B KyOe

14 Haxosxnenne pacCcTOSHUIN OT TOYKH 710
IUIOCKOCTH B MPABHIIBHOW TTHpaMHUJIE

15 KonTponbHas pabora "Ananutnyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJAPTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METOJI CIIEJIOB
CedeHust MHOTOTPaHHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECCUSHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPSMBbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHblie NPsSMbIE U TUIOCKOCTH:
pacyér OTHOLICHUI
[TapannenbHblie NPSMbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MePIEeHIUKYISAPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneHiuKynsspHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[Inomany ceyeHnit MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yBOeHHH Ky0a, O KBajpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0bsEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

42 CrepeoMeTpHUYECKHUE 3a/1a4H, CBA3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpUYECKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcTosAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBoi HUIUHAD.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieIbHOM TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOY MOBEPXHOCTH H
IOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHHI LUIMH]IPA, KOHYCa
CrepeoMeTrpHuueckue 3aa4uu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI UIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTho. Kacanue mapa u cepbl
IUIOCKOCTBI0. B 1 n3o00paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bun 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKkre 3a1auu Ha
JTI0Ka3aTeNIbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeoMeTpHueCcKHe 3a1aul Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJApTHBIE
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpalieHus"

70

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"




71

KonTtponsnas padota "Temna u
IIOBEPXHOCTHU BpaleHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TEI € IOMOIIBIO
onpenenéHHoro uurerpana. Oobém
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
IJION[ay MMOBEpXHOCTEN Tem"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUUIeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIIapa u
ioaapio ceprl. COOTHOIICHUS] MEXKIY
TJIOIAIIMH ITOBEPXHOCTEH U 00bEMaMu
ITOTIOOHBIX T

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4i, CBSI3aHHbIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U ILIOLIaaeH
IIOBEPXHOCTEH

80

KonTpomnsnas padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JiBuxenus npocrpanHcTBa. OToOpakeHus.
JIB>xenus u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[TapaynienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06maromee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIis 3HAHUM:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromiee noroperue 11 nmoHsaTuit u
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTHU3allMs 3HAHHIL;
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moBropenue 11 nmousTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIus 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromiee nopropeHue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMsI 3HAHHIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHAs paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHAMU: TOUKA, MPAMasi, IIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH W CJICICTBUS M3 HUX INPU PEIICHUU
' reOMETPHUYECKHUX 331
73 OnepupoBaTh MOHATHSAMH: TAPAJUICTLHOCTh U MEPICHIUKYISPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKEHHE TPSAMBIX M IUIOCKOCTSH B
' [IPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYIPAHHBIA yroJi, TPaHW JABYIPAHHOTO YT,
7.5 pedpo IABYrpaHHOTO yria, JUHEWHBIH YroJl ABYTPAHHOTO yrja, rpajaycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOI'PDAHHUK, BBINTYKJIBIA W HEBBITYKIIbIH
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHHKA, TPaBUIIBHBIH MHOTOTPAHHUK
77 PacriosHaBaTth OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (IMHpamMuia, MPU3Ma,
' MPSIMOYTOJIBHBIN MMapajuiesieuIie1, Kyo)
Knaccuduiumpoarb  MHOTOTPaHHHUKH,  BbIOMpas ~ OCHOBAaHHS  JJIA
7.8 KJIaCCU(UKAIUHU (BBIMYKJIbIC W HEBBINYKIbIC MHOTOTPAHHHUKH, MPABUIbHBIC
MHOTOT'PAaHHUKH, TPSIMbIC U HAKJIOHHBIC MPU3MBbI, ITAPAJIICIICIIHIIC TbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUCHNUE MHOTOTPAHHUKOB
710 OOBSCHATH MPUHIMITBI IOCTPOCHUSI CEUCHHUH MHOTOTPAHHUKOB, HCIOJIB3YS
' METO/I CJIE/IOB
CTpoHTh CEYCHHS MHOTOTPAHHMKOB METOJOM  CJICIOB, BBINOJHSATH
7.11 (BBIHOCHBIC) TUIOCKHE YEepPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO 00Opasiam
WM alroOpuTMaM, TPUMEHSS HW3BECTHBIE AHAJIMTUYECKHUE METOJbI TpHU
7.12 pelIeHHH  CTaHAapTHBIX MaTeMaTHYeCKHX 3a7ad Ha  BBIYHCIICHUE
pPacCTOSHUN MEXIy ABYMs TOYKaMU, OT TOYKH JIO MPSMOM, OT TOYKHUIO
TJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUECKUX BEIMYMH MO 0Opasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYECKUE METOJNBI TMpHU

PCIICHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3alad Ha BBIYHUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM IOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma,

7.14 nUpaMuza) ¢ HpUMEHEHHEM (OpMyYN, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAaMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HH(GOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypaxX, TPEACTABICHHYI0 Ha
gepTeKax U pUCyHKax
[TpumensTe reoMerpuyeckue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM Gopme
718 [IpuMeHAT, mpocCTEHIIME IMPOTPaMMHBIE CPEICTBA M DIIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHN CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TIpEMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpONE U
' YKU3HHU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTH MOJTydeHHBIE 3HAHHUS Ha MPAKTHUKE: aHAJTHU3UPOBATh pPeabHbBIE
CUTYalluW ¥ MPUMEHATh M3YYECHHBIC TIOHSATHS B TPOIIECCE IMOMCKA PEIICHHSI
MaTeMaTH4ecku c(hopMyIMPOBaHHON NpPOOIEMbl, MOAEIUPOBATh PeaIbHbIC
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCICIOBATH IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKHX MOHATHI M TeopeM, amnmapara anreopsl,
pemaTh ~ MpaKkTHYECKUE  3aJauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMETPUYECKUX BETUUNH
11 KJIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpust
OnepupoBaTh HOHATHAMM: LMJIMHIPUYECKas MOBEPXHOCTb, OOpasyrollye
6.1 WIMHAPUYECKON TMOBEPXHOCTH, IMJIMHIAP, KOHHYECKas IOBEPXHOCTH,
oOpasyromye KOHMYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBatk Tena BpalieHus (LWINHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TENl BPALLCHHS
6.4 KnaccuduimpoBars B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CerMeHTa, IapOBOW CIIOM, OCHOBAaHWE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO
CJ10s1, IIaPOBOU CEKTOP
6.6 Bbuucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEH TeN  BpALICHHS,




TEOMETPUYECKUX TEJl C MPUMEHEeHHEeM (popmyIt

6.7

OnepupoBaTh TMOHATHUSAMH: MHOTOTPAaHHHMK, BIHCAaHHBIA B cdepy H
OTHMCAaHHBIN OKOJIO cdepsrl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WM TeEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TUIOMAISIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkaTe m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM ITPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PHUCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHS Tei
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MNpeoOpa3oBbIBaTh HHMOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensTs reomeTrpuyeckue (GaxKThl Ui PEHICHHUS CTEPEOMETPHUUYECKHUX
3a/1a4, MPEANONAralIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOazmaror

6.15

[IpumeHsTH NpaBUiIO NapauieNenune1a Ipy CI0KEHHUH BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMU:. JOCKAPTOBbBI KOOPAHMHATBI B IIPOCTPAaHCTBE,
BEKTOP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAUHATHEI BEKTOPA, YI'OJl
MCXKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BEKTOPOB, KOJJIMHCAPHBIC U
KOMIIIAHAPHBIC BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB W IPOU3BCACHUC BCKTOPA Ha YHCIO, YIrolJ
MCKAY BCKTOpPAMH, CKAJIAPHOC IMNPOU3ZBECACHUC, PACKIAAbIBATH BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUCM B ,I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCﬁLHPIC IrCOMCTPUYCCKUEC 3a/la4d Ha IMPHUMCHCHHEC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemate 3amaun Ha [OOKa3aTEIbCTBO MATEMATHUYECKHMX OTHOIIEHUM U
HaXO0XKACHUEC TCOMCETPUUYCCKUX BCIUYUH I10 06pa3uaM WX aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuICHn CTaHAAPTHBIX
MAaTCMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL HpOCTCﬁI.HPIC NporpaMMHLBIC  CpCACTBA W  3JICKTPOHHO-
KOMMYHHUKAIIUOHHBIC CUCTCMbI IIPpU PCHICHUU CTCPCOMETPUICCKUX 3a0aY

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IpUPOAC U
JKHU3HU, paCllO3HABATh POSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE: aHAIMU3UPOBATL PCAJIbHBIC




CUTyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecKku c(HOpMYyIHMPOBAHHOMN MPOOIEMbI, MOACIHPOBATH PEaTbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJEIU C
HCII0JIb30BAHNEM I'€OMETPUUECKUX MOHATUN U TEOpeEM, alrmapara aareOpsl,
pemaTte  NPAKTUYECKHME  3aa4d,  CBA3AHHBIE C  HAXOXKIACHUEM
reOMETPUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHre NpsMBIX B IPOCTPAHCTBE: MEepeceKaroIuecs, napaieibHble
U CKPCHIMBAIOIIUECCA  IPAMBIC. Hapannenbﬁocn, OpsAMBIX U IIOCKOCTEH B
MPOCTPAHCTBE: TMapajUieJbHbIE TPSIMbIE B TPOCTPAHCTBE, MAPALIEIBLHOCTh TPEX
IpsAMBIX, HIapaJUICIIbHOCTD HpHMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHbIMHU
CTOpPOHAMH, YTOJ MEXIy TpPsIMBIMH B TpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
MapajyiebHble TIOCKOCTH, CBOMCTBA NapajuIeNIbHBIX IWIOCKOoCcTed. [lpocreitme
MPOCTPAHCTBEHHBIE (UTYpPHI HA TIUIOCKOCTH: TETpadAp, KyO, mapasuieNienuren,
MOCTPOEHUE CEUCHUI

7.3

[lepneHuKyNApHOCTh MPSAMOM M IJIOCKOCTU: TEPHEHAMUKYISIPHbIE TMpsSMbIE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSAMOU U TUIOCKOCTH, TEOPEMA O MPSIMON MEepHeHANKYISPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY NMPSMOU U MIJIOCKOCTBIO, JTBYTPAHHBIN
yroJi, JINHEHHBINA YToJl ABYrpaHHOro yria. [lepneHaukynsap u HaKJIOHHBIE: PAaCCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TNIOCKOCTH, IPOEKLUs (GUTYphI Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteil. TeopeMa o TpEX mepreHaUKYIIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. llpusma: n-yrojbHas
npu3Ma, I'paHd U OCHOBAHMs MPU3MbI, NpsMas M HAKJIOHHAs HpPU3MbI, OOKOBas WU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsMOYyroibHbIN Napaiesenunes u
ero cpoiicra. Ilupammna: N-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMHUBI,
O0oKOBasi M NOJHAs MOBEPXHOCTb NHMPAMHJIbl, MpaBWIbHAS M yce4E€HHas NMUpaMUJA.
OneMeHTsl TNpU3MBl M nHpamMuibl.  [IpaBWiIbHBIE MHOTOTPAaHHUKH: TOHSATHE
MPAaBUIBLHOIO MHOTOTpPaHHUKA, IpaBUJIbHAs NpU3Ma M MpaBWIbHAs HUpPaMHJA,
NpaBUJIbHAS TPEYrojbHasi MUpaMKIa U MPaBUIIbHBINA TeTpasp, ky0. IIpencraBnenue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, HAOACKa’aAp U ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupaMmuax, HapajuiejacnuIeaax, MMpaBHUJILHBIX
MHOT'OTrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U MOJIHOH MOBEPXHOCTU HpHMOfI MPU3MBI, IJIOab OCHOBaHI/Iﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPsMO# mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABWIIBHOW NUPaMHUABI, TEOpEMa O IUIOIIAJN YCEYEHHOM INHUPAMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[Tono6usie Tena B mpoctpancTBe. COOTHOIIECHUS MEXIY IIIOMIAIIMHU MTOBEPXHOCTEH,
00BEMaMU TIOJJOOHBIX TET

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolue MUINHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA u OOKOBasg MMOBEPXHOCTD,
o0Opa3syromas 1 0Ch, TJIONAAs OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

Konndeckast moBepxHOCTh, 00pa3yronne KOHHYECKONW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yromas U OcCh,
IJI0MaAs OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BBICOTA, OCHOBAHUS 1 OOKOBAs IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb moBepxHoctu chepsl. Bzaumuoe
pacnofio)keHue cepsl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HUIMHIpA U KOHYCa

6.5

KomMOuHamu ten BpaieHuss 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0BEmMe. OcHoBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u ciueacteus u3 He€. O0bEM NMIMHIpPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[TonpoGHble Tena B nmpocTpancTBe. COOTHOLICHHUS MEXAY TUIOMIAASIMU TIOBEPXHOCTEH,
00BpEMaMHU ITIOJOOHBIX TENI

6.8

Ceuennst nmuHapa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

Bektop Ha miockocth M B npocTpaHCTBE. CIIOKEHHME M BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIIIAaHAPHBIM
Bekropam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopanHaTel BekTOpa.
[Ipocreiimme 3amaum B KOOpAMHATax. YTroid Mexay Bekropamu. CkanspHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMciieHHE YITIOB MEXIy NPSAMBIMH M IUIOCKOCTSIMHU.
KoopamHaTHO-BEKTOPHBIN METO NIPH PELIEHUH T€OMETPUUYECKUX 3314




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMH PpELICHUS 3a/ad;
yMeHHE (QOpPMYIUpOBATH M ONEPUPOBATh MOHATUSMHU: OIpENEICHUE,
akcuoma, TeopeMa, CIIe[CTBHE, CBOMCTBO, NpPU3HAK, [0KA3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M MPOTUBOMOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJ| MaTeMaTHYeCKONW WHJIYKIIHH;
MPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS MPHU PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPaBWIBHOCTh  PACCY)KJIEHUH; YyMEHHE  OINEepUpOBaTh
MOHATHUSIMHU: MHOXECTBO, IOJMHOKECTBO, ONEpalUy HaJ MHOXECTBAMU;
YMEHUE MCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAHUs PEAIbHBIX MPOLECCOB U SIBJCHUN U NPU PELICHUHU 33/1a4, B TOM
YHClie U3 IPYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHSIMHU:
rpad, cBs3HBIM rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHUE 33]aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CHOCOOAMHM; MCIIONB30BaTh rpadbl MpH

PEIICHNH 3aJa4

VYmenune OnCpUupOBaTh IOHATHAMH: HATYpaJlbHOC 4YHCIIO, LEJI0C YHCIIO,
CTCIICHDb C LICJIBIM IIOKa3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHD C
palliOHAJIbHBIM IIOKAa3aTCJIeM, CTCIICHL C ,Z[eﬁCTBHTeJILHLIM IIOKa3aTcCJIEM,
norapn(bM qucia, CHHYC, KOCHHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTAaTOK II0 MOAYJII0, pallMOHAJIBHOC YHUCIIO, HPpAlMOHAJIBHOC YHCIIO,
MHOXECTBa HATYpPAJIbHBIX, MNCJIbIX, PAlUOHAIBHBIX, JIEMCTBUTEIIHLHBIX
2 YUCCII; YMCHHEC HUCIIOJIb30BATh MIPU3HAKU ACIIMMOCTH, HaVMEHBIINH 06H1Hﬁ
JACIUTCIIb W HAMMCHBIICC 06Luee KpaTHOC, aJIl'OPUTM EBknunga npu
peuIiCHUN 3a4a4; 3HAKOMCTBO C Pa3JIMYHbBIMU MMO3UIHUOHHBIMH CUCTEMaMU
CUUCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYEHUHN U Hp606p8.30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCICHAMH U J'IOl"apI/I(I)MaMI/I, npeo6pasoBaHH;1 ,Z[pO6HO-
paluOHaJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUPOBATH TIOHATHUAMMUN

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘{eCKa}I nporpeccusda, reoMeTpuICCKas




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM 4YHCJIE C IIOMOIIbIO
PEKYppPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opmMa  3amMcHd  KOMIUICKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanmyeckas),; yMETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUSI KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
MOHATHSAMM:  Marpuna 2X2  wu  3x3, onpenenuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOoKa3aTejabHble, CTENEHHBIE, JOTapupMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPHUPOBAThH
MOHATUSMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPaBEHCTB, pPABHOCWIBHOCTh
ypaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHHS,
HEpPaBEHCTBA U CHCTEMBl C IOMOUIBIO PAa3IWYHBIX NPUEMOB; pELIATh
ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBl C [apaMeTpoM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, MX CHCTEMbI JUIS DPEUICHHS MaTeMaTHYeCKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue omnepupoBaTh MNOHATHSIMH: (GYHKUIHSA, YETHOCTh (DYHKIUWH,
HEPUOJUYHOCTh (YHKIHUU, OTPAHUYCHHOCTh (YHKIHH, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (QYHKIMM, HauOoOJIblIee W HAaWMEHbLICE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HelpepbiBHAs (YHKIIHS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMOTOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISITH ~ IPOM3BOJHBIE  CYMMbI, [POMU3BEIEHUS, YacTHOTO U
KOMIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOJIb30BaTh MPOU3BOJHYIO JJS HCCIEAOBaHHUS (QYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HAueHUs (YHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HWCIOJB30BaHHEM ammapara MaTeMaTHUeCKOTO
aHallM3a; TPUMEHATh TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYYIIETO
peluleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh ILIOIIaAn H 00BEMBI (bI/Ipr C IIOMOIIIBIO




HUHTCTpalia; NpUBOAUTHL HNPUMCPbBI MATCMATUUYCCKOI'0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKIMA, JIWHEHHAas QYHKIUSA, KBaapaTUdHas (QyHKIus,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIWH, TMOKa3aTeNlbHAs |
aorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4eHHBIX
(GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  Ipad@UKOB  (QYHKIHH,
WCTIONB30BaTh TPaQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMU,
WCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKIMUNA JUId PEIICHUS YpaBHEHMI,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHNI YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHne pemarh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, AOJM U YacTH, Ha JBUKEHHUE, paboTy, CTOUMOCTh TOBApOB U
yCIyT, HaJOTH, 3aJa4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMS, HEPAaBEHCTBA U UX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIEIO0BAaTh IOJYYEHHOE peUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3yIbTaTOB, YMEHHE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISTh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33]]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAHUEM ammapara  aiureopsl,

HHTCPIIPECTUPOBATDH HOJ'Iy‘ICHHBIﬁ pe3yiibTar

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apupMeTHdecKoe, MeJHaHa,
HauOoJiplllee M HAUMEHbILIee 3HAUEHUs, pa3Max, JAUCIEepPCHs], CTaHAapPTHOE
OTKJIOHEHHE 4YMCIJIOBOr0 Habopa; yMEHHE M3BJIEKAaTh, UHTEPIIPETUPOBATDH
UH(pOpMaLMIO, IPEACTAaBICHHYI0 B Ta0iMIax, Ha Adarpammax, rpadukax,
OTpaXKarolllyl0 CBOWCTBA PEalbHBIX IPOLECCOB U SABJICHUH; NPEACTABIATH
UHQOpMALMI0O C TMOMOIIbIO TabiaWll W  JuarpaMM; HCCIEelI0BaTh
CTaTUCTHYECKHE JaHHbIE, B TOM YHCIIE C NPUMEHEHUEM TIpadUUecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEMHOM perpeccun

YMeHue OmnepupoBaTh MOHATUAMH: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IC, BEPOATHOCTDH CHy‘I&ﬁHOF (8} COGBITI/IH; YMCHHEC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; MPHUMEHSTh
(GopMyNBl CIOXKEHHST W YMHOXXEHHS BEpOSATHOCTEH, (HOpMYITy MOJHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (GaKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIIEPHPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, pacHpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHWe, JUCHEPCUs W CTaHAApPTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIWU paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCIIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TMPHUBOJUTH TPUMEPH TPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHWHATOPHBIE (aKThl U PACCYXKACHUS UIs PEIICHUS 3a]adv; OICHUBAThH
BEPOSITHOCTH PEATbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJEIb H

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MNOHATUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUHA yroJl, IBYrPaHHbIN
yroJi, TpEXTpaHHbIi Yroj, CKpelUUBaroluecs IpsMble, NapaiieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX M TUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTosiHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MpPU pEHICHUU
3a/1a4 u3y4eHHbIe (DAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHUE OLEHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYeCKUe
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a49n

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATL (GUIYpBl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH MUPAMUbI, NPU3MBI, KOHyca, ILWIMHApPA, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEUYCHHE
MHOTOI'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpEIeNICHU N3ydaeMbIX (UTYp, BBIBUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpoOBEpraTh HWX; YMEHHE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHbIE

MOCTPOCHUS
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VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUKCHUC B MMPOCTPAHCTBC,
MapaJuIeNIbHBIN MTePEeHOC, CHMMETPHUSI Ha IIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (GUTYPHI; YMEHHE
pacrno3HaBaTh paBHblE UM TOJOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh FT€OMETPHUSCKAE OTHOIICHU S TIPH
peICcHUHU 3aJa4; HaxXOAWUTb TI'COMCTPHYCCKHUEC BCIMYMHBI (JIJ'II/IHa, yroi,
IJI0Ia b, 00BEM) MPHU PEIICHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'E€OMETPUYECKHE BETMUYHHBI
(nmuHa, yrom, miomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYIbl U METOJbI, B TOM YHCIIE: IUIOIIAAb MOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIomans cdepsl; 00bEM Kyoa,
OPSAMOYTOJbHOTO Mapajulelienuiena, NOUPaMUAbl, MPU3MBL, LUWJIMHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJIbHad CHUCTEMa KOOPAHHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAUWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HUCIIOJIb30BATb BeKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

U PEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJiad JPYTuX y‘Ie6HLIX MpeaAMETOB
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YMmenue BLI6I/IpaTI> MOAXOAAIINNH METOM IS peuicHuA 3aaa4u; MTOHUMAaHUC
S3HAYMMOCTH MATEMATUKHU B HU3YUYCHUU INPUPOIAHBIX U O6H.ICCTB€HHBIX
ImpoueccoB u HBHCHHﬁ; YMCEHHUE PacCliO3HaBaTh TIPOABJIICHUC 3aKOHOB
MaTEeMaTUKU B UCKYCCTBC, YMCHHUC IMPUBOJUTHL IMPUMCPBI MAaTCMATUYCCKUX

OTKPBITUM POCCUICKON U MUPOBON MAaTeMAaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Hartypanbabie u nensie yncia. [Ipu3Haku AeTMMOCTH HENbIX YUCEelT
12 Paumonaneupie  umncima. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajbHOH cTeneHu. JleHcTBus ¢ apupmMeTHuecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1ensIM nokaszaresnaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKka3areneM. CBoicTBa
' CTCTICHH
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapUPMBbI
JlelictButenbHple  4Hucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppatnmonansHbie ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeenuTeNlb MaTPHIIbI
3 OyHKIMH U TpaduKH




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

3 ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKuuu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUHN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHkinuil. CoiicTBa  (yHKIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [MocnenoBaTeTbHOCTH, CIIOCOOBI 3aJaHUSI TIOCIIEIOBATEIIFHOCTEH
3.8 ApudmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hadana MmaTeMaTn4eckoro aHaimmsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoJbIIero U HaMMEHBIIETO 3HAaYeHUs1 QYyHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoecTBa U JIOTHKa
5.1 MHO3K€ecTBO, onepaliuy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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