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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust sBIsIETCS OMHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk Kak OOECIEYMBAET BO3MOXHOCTb W3YUYECHHUS JUCHUILIUH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH W TPEJAMETOB TYMAaHHUTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIUICHHE, (HOPMHUPYEMOE MTPU U3YUYESHUN 00 yIaFOIIIMUCS
MOHATHUHHBIX OCHOB TE€OMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIBUTATh W OINPOBEPraTh THIOTE3bl HEMOCPEJACTBEHHO HWCIIONB3YIOTCS TIPH
pEIICHNUH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (PH3NYCCKUX 3a]1a4.

Ilens ocBoeHUst porpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHE HHIUBHIYAITBHBIX CIIOCOOHOCTEH 00YJArOIIMXCS TPU U3YICHHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH oOnacth «MaTtemaTuka W
nH(POpPMATHKA» Yepe3 00ecIeueHUEe BO3MOKHOCTH MMPUOOPETEHUS U UCTIONb30BAHHMSI
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUW U JCHCTBUH, CrIeU(HIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCTICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIL30BAHUEM MAaTEMATHUKH.

[TpriopuTeTHRIMM 3a/layaMHd Kypca TE€OMETpPHUM Ha YrIyOJEHHOM ypOBHE,
PaCIIMPSIONIMMH M YCUIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS :

pacIIMpeHre MPeACTaBICHUS O TEOMETPUU KaK YaCTH MHUPOBOM KYJIbTYPBI U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypax Kak o
BOKHEUIINX MaTeMAaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMNHUCHIBATH U H3YydaTh
pasHbIC SABJIECHUS OKPYKAIOIIETO MUPA, 3HAHUE TTOHATUHHOTO arapara 1mo pas3aeiy
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBanue YMEHUS BJIAJIETh OCHOBHBIMH MTOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE HX NMPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOIUTh
HECTaHJIapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUE YMEHHUS PACIO3HABATh HA YEPTEkKax, MOJICIIIX U B peaJbHOM
MHpE MHOTOTPaHHHUKH M TejJa BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYCCKHUE
MOJICIIN;

dbopMupoBaHUE MMOHUMAHUS BO3MOXXHOCTH AKCHOMATHUYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUX TEeOpui, (popMHpOBaHHE IMOHUMAHUS POJIM AKCHOMATHUKH IIPH
MIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIIQJICTh METOJAMH JOKa3aTCIbCTB M aJITOPUTMOB
pelIeHus, yMEHUS UX TPUMEHSTh, IIPOBOIUTH JOKa3aTSIbHbIC PACCYKICHUS B X0/
pEeIIeHNs CTePEOMETPUYCCKUX 3ajad M 3a7ad C MPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJUMOCTH  JOKAa3aTeIbCTB  IIPH
000CHOBaHMHM MaTEMATHYCCKUX YTBEPKICHHUA M POJIM aKCHOMATHKHU B IIPOBEACHUN
JEYKTUBHBIX PACCYKICHHM;



pa3BUTHE W COBEPIICHCTBOBAHME WHTEUICKTYalbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TTO3HABATEIILHOW aKTUBHOCTH, MCCIIEIOBATEIIBCKIX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEPEca K U3YICHHIO T€OMETPHH;

dopMupoBaHue (DYHKIIMOHAILHONH TPAaMOTHOCTH, PEJIICBAHTHOW T€OMETPHH:
YMCHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUYCCKHX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CHUTYalUSAX M MPU U3YYCHHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBHCHMOCTEH W 3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUS PEaJbHBIX CHUTYallMid, HCCIICIOBAHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIUN TTOJTYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPIKATCIBHBIMHU JIMHUSAMH y4eOHOTo Kypca «l'eomeTpus» B
10-11 xmaccax sBusATC: «[IpsSMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopsl ©  KOOpAWHATHI B
IPOCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUN Ha YTiyOaéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpKaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKMX YMEHHH  paclpelesieTcss HE  TOJbKO  TI0
coJiep KaTelIbHBIM JIMHHUSIM, HO | 110 rojaMm oOydenus. CojepikaHue o0pa3oBaHMsI,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM OcBOocHHUS DenepalibHON padouei
POrpaMMBbl, PACIPECIEHHBIM 0 ToJaM OOYYCHUsS, CTPYKTYPHPOBAHO TaKHM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITUAILHBIM BOIIPOCaM 00yYaromuecs
oOpamiaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMU MOHSATUSIMU M HABBIKAMU IMOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IeHNEM MPUHIIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY TeOMETPUUYECKHX MPEJCTaBICHUN 00YyJaronInuXxcs, paciupss U yriayomusis
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3marh  ycioBus g auddepeHnupanuu  00OydeHHS,  TOCTPOEHUS
WHIUBUIYaJbHBIX  00pa30BaTEIbHBIX IIPOTpaMM, OOCCHEUYUTh YIIyOJIEHHOE
U3y4YEeHHE TeOMETPUN KaK COCTABIISIIONIEH yueOHOro npeamera «MareMaTukay;,

MOJITOTOBUTHh OOYYAIOMIMXCA K TPOJOJDKEHUI0 H3YYCHHS] MATEMATUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBasi MPEEMCTBEHHOCTh MEXKIY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme ydeOHOTO Kypca «l'eomeTpusi» Ha YIIIYOJIEHHOM YPOBHE
orBogutcs 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATUA  cTepeoMeTpu. Touka, mOpsiMasi, IUJIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnosiokeHue MNpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuiejbHble U CKpelluBaroimuecs npsiMmble. [IpU3HAKM CKpENIMBAIOIINXCS
npsiMbIX. [lapamienbsHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIe
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, MapaICIbHOCTh PSMO
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapaieNbHOrO NpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMM, YTOJ
MEXy NpsIMBIMM B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapasieiabHble
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitmue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuiesenunes,
MIOCTPOCHUE CEYCHUH.

[TeprieHAUKYJISIPHOCTh MPSIMON U TJIOCKOCTH: MEPIEHAUKYIJISIPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbIE [apajuIeJIbHbIE W NEPIECHAMKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[IeprieHAUKYIISIp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU 110 INIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS (GUTYPHI HA TUIOCKOCTh. [leprieHIuKyIsspHOCTD
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPIICHAUKYJIISAPAX.

VYT1b1 B IPOCTPAHCTBE: YIOJI MEK1Y PSIMOM U INIOCKOCTBIO, IBYTPAaHHBIN YrOJI,
JIMHEWHBIM YroJl JBYTPAHHOIO yrila. TpEXTrpaHHBIM M MHOTOTPAHHBIC YTJIbI.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yriia. CBOKMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. lIpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYIroJIbHBIM apauIEISUNE] U ero cBorcTBa. Kpartuaitimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yronabHas nupamuja, IpaBuibHas U yCeUEHHAs
nupamuabl. CoiicTBa péOep W OOKOBBIX TpaHEW NPABWIHHOW MHPAMHUJIBI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IIPAaBWJIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUJA,
MpaBWIbHAS TPEYTOJIbHASI TUPAMUJIa U IPaBUIIBHBIN TeTpasap, kyO. [Ipeacrasnenue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAYAP, TOJCKA3P U UKOCABP.

Boluncnenue 531€MEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,



IIOLIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MHPAMHUJIBI, TEOpEMa O
IJIOIIAM YCEYEHHOU TUPaMUBL.

CummMmeTpuss B NPOCTPAHCTBE. ODJIEMEHTBI CHMMETPHM  INPAaBUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUss B IPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHS
Napajjiejenunesa, CUMMETPUSA MPaBWIBHBIX IIPU3M, CUMMETPHUSA IPaBUIbLHOU
IIAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, MJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJBKHMX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
ITonaTne KoMIUTaHapHblE BEKTOpHI. [Ipu3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTopaMm. IIpsmoyronpHas  cucteMa  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsI3b MEXIYy KOOpJIMHATAMU BEKTOpA H
KOOpJIMHATAMU TOYEK. YTON MeXIay BekTopaMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpalueHus

[loHsTusi: UWIMHApPUYECKAas T[OBEPXHOCTh, KOHUYECKas IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOpa3ytoniue mnoBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacnonoxkenue chepsl
U TUIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M300pakeHue Ten BpalleHus Ha
riockocTu. Pa3Béprka munnnapa u konyca. Cummerpus cdepsl U mapa.

O6béMm. OcHoBHBIE cBoicTBa 00bEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3z He€. OO0BbEM mpsMol u
HAKJIOHHOW TPU3MBI, IIJIUHIpA, TUPaMUAbl U KoHyca. O0BEM Imapa U mapoBOro
CerMeHTa.

KoMOuHanuy Ten BpaiieHWs W MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKojo uuinuHApa. Ilepecedyenne cdepbr u mapa c
miockocThio. Kacanue mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpAIIICHMSI.

[Tnomaas MOBEPXHOCTH NUIWHAPA, KOHYCA, IUIOMIANb cPepbl U €€ YacTew.
ITonobue B mpocTtpancTBe. OTHOmIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nmoaoOHpIx (uryp. IlpeoOpazoBanue momoOus, roMoreTus. PemeHune 3amad Ha
IJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB ¥ TEJ BPAIICHUS: CEUCHUS IMITHHIPA
(mapayiieIbHO Y MEPHEHIUKYJSIPHO OCH), CEUeHHs KOHyca (mapasuiesibHbIe



OCHOBAHUIO U MPOXOASAIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUEHHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEeKyLIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B pocTpancTBe. Onepanuu HaJ BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpoB. (CBOWMCTBa BEKTOPHOrO yMHOXeHHsS. [IpamoyronpHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasmoxkeHue BekTOpa IO
6a3ucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. Orobpakenus. JIBMKEHUS] M paBEHCTBO (Quryp.
OO6mue cBoiicTBa JABWKEHMM. Buasl JBWKEHWI: TapauieNbHBIM TEepPEeHocC,
LHEHTpAJIbHAsA CHUMMETpHUS, 3€pKajbHasl CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nomobus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTbH TPAXKIAHCKON MO3UITUN 00yYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, IPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUM, MNPOUEAYP
IpaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM Tpa)KAaHCKOW HMJICHTHYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE AYXOBHBIX LIEHHOCTEH POCCHICKOTro Haponaa, chOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHU HAYKU U IESITENbHOCTHIO YUEHOTO, OCOZHAHUE JINYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas SCTETUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKACHUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSATHh MaTeMaTUUECKUE 3HAHMSI B MIHTEPECaX
3I0POBOTO M O€30IMacHOr0 o0pasa >KM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3I0POBOEC THUTaHWE, COATAHCUPOBAHHBIM PEKHUM 3aHATHA U OT/ABIXA,
perymsipHas ¢u3nueckas aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TpPYIy, OCO3HaHUE LEHHOCTU TPYIOdIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIC IKHU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JIOTHYECKOE BOCITHTAHHUE:



c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpPbl, TOHUMAHHUE BIUSHUS
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TPUMEHEHHE MaTEMaTHUYECKUX 3HAHUU ISl pelleHus 3a7ad B 0O0JacTu
OKpY’Karolel cpenpl, MIaHUPOBAHHE IIOCTYNMKOB W OLEHKM HMX BO3MOXHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKKU, TOHUMAHUE MaTeMaTHYECKON
HAyKU Kak c(hepbl 4eIOBEUECKOU eI TeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYpOM KaK CPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATH MIPOEKTHYIO
U UCCJIEJI0BATEIbCKYIO CSATEILHOCTh HHINBUAYAIBHO U B TPYIIIE.

METAITPEAMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble JJornyecKkue NecTBUA:

BBISIBJIATH U XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHUI, OTHOUIEHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYLIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIpUHMMATh,  (opMynupoBaTh M  NPeoOpa3oBBIBATH  CYXKICHHUS:
yYTBEpAUTEIbHBIE U OTPUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHS B
(dakTax, NaHHBIX, HAONIOJACHUSIX U YTBEPXKACHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JenaTh BBIBOABI C MCIOJIB30BAHHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHHUI 110 AaHAJIOTUU;

IPOBOJIUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOIO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHHS M BHIBOIBI;

BBIOMpaTh Cmoco0 pemieHus y4deOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BapUAHTOB pPEIICHUS, BRIOUPATh HanboIee MOIXOISAIININ ¢ YIETOM CaMOCTOATEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

UCIIOJIb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUH HWHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO MMO3UIMI0, MHEHUE;



MPOBOJIUTH CAMOCTOATENIBHO CIIAHUPOBAHHBINA DKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BhEKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIbHO (popMynupoBaTh 00OOIIEHHS W BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO  HAOJIONECHMsS, HCCIECNOBAaHUS, OIICHUBATH  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIIECHUIA;

IPOTHO3UPOBATH BO3MOXKHOE PpAa3BUTHE TIPOIECCa, a TaKXKE BBIJBUIATh
MIPEIOJIONKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmaumeii:

BBISIBIIATH AeUIMTH UHPOPMAIUU, JAHHBIX, HEOOXOJIUMBIX JIsi OTBETa Ha
BOIIPOC U JIJIsI pElIeHUs 3aJ1auu;

BLIOMpPATh WH(POPMAINIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3IMYHBIX BUI0B U (popM
peICTaBICHUS;

CTPYKTYpHUpPOBaTh HMH(POPMAINIO, TPEACTABIATH €€ B pa3IMuHbIX (opMmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OIICHUBATH HaJEKHOCTh uHdOopMaIu 1o CaMOCTOSITEILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

Oo0wmenue:

BOCIPUHHUMATh U (POPMYJIHPOBATH CYXKIACHUS B COOTBETCTBHH C YCIOBHIMU U
HEJSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M TUCBMEHHBIX TEKCTaX, JlaBaTh TMOSCHEHHs 10 XOAYy pEIIeHHs 3aJayH,
KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B XOJIe OOCYXXJIEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, penraeMoil 3aJadud, BBICKA3bIBaTh WJICHU, HAIICJICHHBIE HAa TOHUCK
pEIICHHs, COMOCTABJIATh CBOM CYXICHHUS C CYKISHUSMU JPYTUX YYaCTHHKOB
nauanora, oOHapy»KMBaTh pa3liMuue U CXOACTBO TMO3HIMH, B KOPPEKTHOH (dopme
bopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPENICTABIISATh PE3yJIbTAaThl PEIICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIEIOBaHUS,
MPOEKTa, CaMOCTOATEIHLHO BBHIOMpAaTh (OpMAT BBICTYIUIGHHS C YYETOM 3a1a4y
MpEe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHUHU.

PeryiasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIe 1eHCTBHS

Camoopranusanus:

COCTaBJIAITh IJIaH, AITOPUTM PEIICHUA 3aJ1a4M, BEIOUPATh CIOCO0 PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C yIéTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh  HaBBIKAMH  ITO3HABAaTEIbHOM  pedIeKCMH  KaK  OCO3HAHHUS
COBEpIIIAEMBIX JEUCTBUN M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAACTh



cnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHYECKOM 3a]a4u;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PELICHUU 3aJayH,
BHOCUTbH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTATa LIEJU U YCIOBUIM, OOBSCHATH PUUUHBI
JOCTUXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEbHOCTD:

NOHMMATh M HMCIOJb30BATh MPEUMYIIECTBA KOMaHIHON M MHAMBUAYaTbHOU
paboThl MpW pelleHHH Y4eOHbIX 3ajad, NOPUHUMATh IeJib COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3alMi0 COBMECTHOM pabOThl, pacmpeneisiTh
BU/JIBI pabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaThH
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (0OCYkJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMH TPOAYKT 1O KPUTEpHUsM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kinacca oOyJaromuiicst HAy9UTCS:

®CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TMOHSATHUSAMH CTEPEOMETPUU TPH
pElIeHNH 3a7a4 U MPOBEICHUH MAaTEeMAaTUYECKUX PACCYKACHUH;

®IIPUMEHSATH AKCMOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX TMPU PEIICHUH
reOMETPUYECKUX 3a/1a4;

eKJIaCCU(PUIIMPOBATh B3aMMHOE PACIIONOXKEHUE TMPSMBIX B TMPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

®CBOOOJIHO ONIEPUPOBATH MOHATUIMH, CBSI3aHHBIMU C YTJIAMH B IPOCTPAHCTBE:
MEKy IPSIMBIMU B IPOCTPAHCTBE, MEXKY IPSIMOM U MIIOCKOCTHIO;

¢CBOOO/IHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

®CBOOOIHO pacmo3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (Tpu3Ma,
UpamMuIa, MPSMOYTOJIBHBIN Tapaijiesienumne, Ky0);

exylacCUPUIIMPOBATh ~ MHOTOTPAHHWKH,  BBIOWpas  OCHOBaHUS  JUIS
KJIaccuuKaiuu;

®CBOOOJIHO  OMEPHUPOBATH  MOHSATHUSMH, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

®BLINOJHATH MAPAJIIETBHOE, IEHTPATbHOE U OPTOrOHAIBHOE MIPOESKTUPOBAHUE
¢buryp Ha MIOCKOCTH, BRIMOTHATH U300paKeHUS PUTYD HA IIIOCKOCTH;

®CTPOUTH CEUEHUSI MHOTOIPAaHHUKOB PA3TUYHBIMU METOAAMU, BBIOIHATH
(BBIHOCHBIE) MIOCKME YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUA
CBEpXY, COOKY, CHH3Y;



®BBLIYHUCIIATH IUIONIAAN OBEPXHOCTEH MHOTOIPAHHHUKOB (IIpU3Ma, MUpaMuia),
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

©CBOOOIHO ONEPUPOBATH NOHATUSAMU: CAMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBL;

®CBOOOJIHO OMNEpPUPOBAaTh MOHSTHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAMHATaM B IIPOCTPAHCTBE;

®BBINOJHATH ICUCTBUS HAJl BEKTOPaMU;

epemiaTh 3aJa4d Ha JI0KA3aTEIbCTBO MATEMATHYECKUX OTHOLICHUN U
HaxO0XXJICHUE TE€OMETPUYECKUX BEIWYMH, NPUMEHSAS W3BECTHBIE METOIBl IIPU
pELIEHNN MATEMAaTUYECKHUX 3a/1a4 IMOBBILIEHHOTO U BBICOKOTI'O YPOBHS CII0KHOCTH;

®[IPUMEHATh MPOCTEHIIME NPOrPAMMHBIE CPEACTBA UM DIIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

®l3BJIEKaTh, MPEoOpa3oBbIBATh W HWHTEPHPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

®[IPUMEHSTH MTOJIYYEHHbIC 3HAHUS HA IPAKTUKE: CPABHUBATh U aHAJIN3UPOBATH
peanbpHbIE CUTYallMH, IPUMEHATh U3YUEHHBIE MIOHATHS B IPOLECCE TOMCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pEalbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MTOHITUI U TeopeM, amnnapaTa anreOpsl, pelmarhb
[IPAKTUYECKHUE 3a/1a4U, CBA3AHHBIE C HAXOXKIECHUEM T'€OMETPUUYECKUX BEIIMYMH;

eUMETh NPEJCTaBICHHUS OO0 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4acTH QyHJaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

®CBOOOJHO OIEPUPOBATH MOHITHSIMH, CBS3aHHBIMH C IHJIMHAPUICCKOH,
KOHUYECKOUW M cheprUUIECKON MOBEPXHOCTAMH, OOBICHITH CITIOCOOBI TTOTYUCHUS,

®OTICPUPOBATh TOHITHSAMH, CBS3aHHBIMU C TEIIaMU BPAICHUS: [UJIHMHIPOM,
KOHYCOM, chepoit u mapom;

epacno3HaBaTh Tea BpalieHus (IMIMHIP, KOHYC, cdepa U 1ap) u 0ObACHSITH
CIIOCOOBI TTOTYUYEHUS TEJ BPAICHUS;

eKJIacCU(PUITMPOBATH B3AUMHOE PACIIONIOXKEHUE C(Pephl U TIIOCKOCTH;

®BBLIYKNCIIATh BEIWYMHBI HJIEMEHTOB MHOTOTPAHHUKOB U Tell BpalleHHs,
O0OBEMBI ¥ IUIOIMIAJM TIOBEPXHOCTEW MHOTOTPAHHUKOB U TENl BpallCHHUS,
T€OMETPUIECKUX TeIl C MPUMEHEHUEM (HOPMYT;

®CBOOOJIHO OIEPUPOBATH TOHITHSIMH, CBSI3aHHBIMH C KOMOWHAIUSMH Te
BpAIICHNS] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BITMCAHHBIN B c(pepy U OMUCaHHBIN
okoJo cdepsl, chepa, BnucaHHAsT B MHOTOTPAHHHK WJIA TEJIO0 BPAICHUS;

®BBIYHCIIATh COOTHOIICHUS MEXAY IUIOMIAASMU MOBEPXHOCTEH U 00BEMaMU
MMOTOOHBIX TET;



e11300pakaTh U3yyaeMble (UIYpbI, BHITOIHATh (BBIHOCHBIE) INIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUJ CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEYEHMsI TeJl BpallleHUS;

®l3BJICKaTh, HWHTEPIPETUPOBATH U NPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaXx;

®CBOOOJIHO ONEPUPOBATh MOHATUEM BEKTOP B MPOCTPAHCTBE;

®BBLIIOJIHATH OINEpaIuy HaJl BEKTOPaAMU;

©33/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPUHAT;

epeniaTh FreOMETPUUYECKUE 3a/1a4U Ha BBIYMCICHHUE YTIIOB MEX]Y MPSMBIMU U
IUIOCKOCTSIMU, BBIUMCIIEHUE PACCTOSHUM OT TOYKHM JO IUJIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TPU PEILICHUU;

®CBOOOJIHO OMEpUpPOBaTh TMOHSATUSIMU, CBSI3aHHBIMU C JBUXKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

®BLIMIOJIHATh M300paKEHUs] MHOTOTPAaHHUKOB M TEN BpaIlEHUs MpH
napajijieIbHOM MepeHoce, IIEHTPaIbHON CUMMETPHUH, 3€PKaJIbHON CUMMETPUH, TIPH
OBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus Mogo0us;

®CTPOUTH CEYEHHUS MHOTOTPAaHHUKOB M TEJ BpAIIEHUS: CEUYCHUS UUIUHAPA
(mapajmienbHO M TEPIEHIUKYISIPHO OCH), CEYeHHs KOHyca (MapajuieibHble
OCHOBaHHIO U MPOXOALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

®ICIIONIB30BAaTh METOJABl IIOCTPOCHHUS CEYEHWIl: METOJ CJIEI0B, METOJ
BHYTPEHHETO NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TUIOCKOCTH;

® J0Ka3bIBaTh FT€OMETPUYECKHUE YTBEPKICHHUS;

®IIPUMEHATh TeoMeTpuueckue (aKThl ISl PEUICHHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEAINOaraloinX HECKOJIBKO IIaroB PEIIEeHUs, €CJIH YCIOBUS IPUMEHEHHUS
3a/1aHbI B IBHOW W HESIBHOH (hopme;

epemiaTh 3aJa4d HA JIOKA3aTEJBCTBO MAaTEMAaTUYECKUMX OTHOLICHHW W
HaXO0XJACHUE N'€OMETPUUECKUX BEJINYMH;

®[IPUMEHATH MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

®[IPUMEHSATH OJIyYEHHBIC 3HAHMS HA MPAKTHKE: CPABHUBATDH, AHAIU3UPOBATH
U OLICHUBATh PEAJIbHBIE CUTYallUH, MPUMEHATh W3YYECHHBIE IOHATHUS, TEOPEMBI,
CBOWMCTBa B IMpolleCCE€ IOMCKA pEIIeHHs MaTeMaTH4YecKu CHOpMyYITUpOBaHHOM
po6JIeMbl, MOJIETTUPOBATh PEAJIbHBIE CUTYAIMH Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIM C MCIOJIb30BAHMEM TI€OMETPUYECKHUX IOHATUH U TEOPEM,
anmapara ajreOpbl, pemarb NPAKTUYECKHUE 3a]ayM, CBA3AHHBIE C HAXO0XKJECHHUEM
r€OMETPUYECKUX BEJIMUYNH;

®METh MPEJACTABICHUS OO0 OCHOBHBIX 3Tanax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4YacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne n/n Hauvenonarie pasieon i Tev Kontpoabnbie | Ilpakruueckue | (uuppoBbie)
porpamMmmel Beero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CHCTEeMaTH3aIHs 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaa moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBuKeHust 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cucTeMaTH3alys 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




MPOBEPSIEMBIE TPEBOBAHUSI K PE3VYJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon N .
IIpoBepsieMble peAMETHBIE Pe3yabTAThHI 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
HPOBEPIEMOTO NMPOrpaMMbl CpeaHero 00uero 0opazoBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX INPU PEIICHUU
' reOMETPHYECKHUX 33129
73 OnepupoBaTh NOHATUSAMU: NAPAJUIETBHOCTD U NEPIEHAUKYASIPHOCTD MPSAMBIX U
' IUIOCKOCTEH
74 KnaccuduimpoBars B3auMHOE pacHoJIOKEHUE MPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIN yroJl, IPaHu JBYIPaHHOTO yIia, pedpo
7.5 JBYTPAHHOI'O yIja, JUHEWHBIM yroja JBYTPAaHHOIO Yyrja, rpaaycHas Mepa
JBYTPAHHOTO yTiia
76 OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M  HEBBITYKIIBIH
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUIbHBI MHOTOTPaHHUK
77 PacriozHaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHMKOB (MHMpamujaa, MpHU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie1, Kyo)
KnaccuduimpoBats MHOrOrpaHHUKH, BEIOUpAsi OCHOBAHUS [Tl KJIacCU(PUKAITIT
7.8 (BBIMMYKJIbIE U HEBBINYKJIBIE MHOTOTPAaHHUKHU, MPaBWJIbHBIE MHOTOI'PAaHHUKH,
npsiMble U HAKJIOHHBIE MTPU3MBbI, TTapajuIeIIeUIIe b))
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATD NPUHIUIBI MOCTPOCHUS CEYEHHH MHOTOTPAaHHUKOB, HCIOJIb3YA
' METOT CJICJIOB
Crtpouthb ceueHUs MHOTOTPAHHUKOB METOJIOM CJIE€IOB, BBHIIOIHATE (BEIHOCHBIE)
7.11 IUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY,
CHU3Y
Pematp 3amaun Ha HaXOXKJEHHE T'€OMETPUUYECKHX BEIWYHH MO 00pasliaM WU
QITOPUTMaM, TPUMEHsISI M3BECTHBIE AHAIUTHYECKHUE METOAbl MpPU PELICHUU
7.12 CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ay Ha BBIYMCICHUE PACCTOSHUM MEXIy
JBYMsI TOYKaMH, OT TOYKHM JO MPSAMOHM, OT TOYKUAO IJIOCKOCTH, MEXAY
CKPELIMBAIOIIUMUCS MPSIMBIMU
Pemate 3aaun Ha HaXOXKJAEHUE T€OMETPHUUYECKUX BEIMUYMH MO 0o0Opas3laM WM
7.13 QITOPUTMaM, HPUMEHSISI M3BECTHbIE AHAIUTUYECKUE METOIbl MPU pElICHUH

CTAaHJAAPTHBIX MATCMATUYCCKHUX 3aa4d Ha BBbIUYUCICHUC YITIOB MCKIY




CKpPEUIUBAOIIMMUCSA MNPAMBIMH, MEXAY IPSAMOH M IIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, JBYTPaHHBIX YIJIOB

Beruncnate 00bEMBI U MIJIOMIAAM MOBEPXHOCTEH MHOTOTPAHHHUKOB (MPHU3MA,

7.14 nUpaMua) C TMpUMEHEHHEM (OpPMYN, BBIUUCIATH COOTHOLICHHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIJIOCKOCTh
' CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHUU (PHUTYPHI
W3Bnekath, mpeoOpa3oBbIBaTh ¥  HWHTEPIPETHPOBATH HMHMOPMAIMIO O
7.16 IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpaX, MPEJICTABICHHYIO Ha YepTexax
U pUCYHKax
[IpumensTs reoMerpuueckre (akThl A PELICHUsS] CTEPEOMETPUUYECKUX 3ajad,
7.17 MIPEANOJIararolX HECKOJIbKO IIAaroB PEUICHUs, €CIH YCIOBUS IPUMEHEHHUS
3aJ1aHbl B ABHOU (hopMme
718 [IpuMenaTs  mpocTEWIIME  NPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
' KOMMYHHKAIIMOHHbBIE CUCTEMBI [TPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoUTE MpUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
' pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpumeHsTh TONy4eHHBbIE 3HAHMUS Ha MPAKTHUKE: aHAU3UPOBaTh peajbHbIC
CUTyalldd U NPHUMEHATh H3y4eHHbIE MOHITHUS B IpOIECCE MOMCKAa pPELICHUS
MaTeMAaTU4YeCKU CHOPMYIUPOBAHHONW MNpPOOJIEMBl, MOJIEIUPOBATh pEaJbHbIE
7.20 CUTyallMM Ha S3bIKE TEOMETPHHU, HCCIIENOBATh IOCTPOCHHBIE MOJEIU C
UCIOJb30BAHUEM T€OMETPHUYECKUX IMOHITUH M TeopeM, ammapaTra aareOpsl,
pelaTh MpaKkTUYECKUE 3aJlaud, CBSI3aHHBIC C HAXOXKICHUEM Ie€OMETPUYECKUX
BEJIMYUH
11 KJIACC
Kon .
IIpoBepsieMble peAMeTHbIE Pe3y/JIbTAThI 0CBOEHHS OCHOBHOI
HPOBEPIHEMOTO o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o0uero o0pasoBanus
pesyJabTara
6 I'eomeTpus
OmnepupoBaTb HOHATHAMM: LMJIMHAPUYECKas IOBEPXHOCTb, OOpa3yrolue
6.1 LWINHAPUYECKON IMOBEPXHOCTH, IMJIMHJIpP, KOHMYECKash IOBEPXHOCTb,
o0pasyromye KOHUYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas IOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTYYEHHUS TNl BPALLCHHS
6.4 Knaccuduimposats B3auMHOE pacroioskeHre chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSAMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIapOBOM CIIOM, OCHOBAHME ILIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CIIOS,
IaPOBOU CEKTOP
6.6 Bbuncnare  00bEMBI WM MIIOMIAQAM  TOBEPXHOCTEH  Tesl  BpalleHus,

TCOMETPUUCCKUX TCII C IPUMCHCHUCM (I)OpMy.TI




OmnepupoBaTh MOHATUSMHI: MHOTOTPaHHUK, BIIMCAHHBIH B c(epy U ONMCAHHBIHI

6.7 OKOJIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAILlEHHUS
6.8 BbIUMCIATE COOTHOIICHUST MEXIy IUIOHIAIIMHU MOBEPXHOCTEH W 00BEMaMu
' MOIOOHBIX TEJ
6.9 N3o0paxxaTte u3ydaeMble (QUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTBIX
' YepTEKHBIX UHCTPYMEHTOB
6.10 BbInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TEJl BPALICHUS
W3BnekaTh, WMHTEPIPETHPOBATH W MPEOOpPa3OBHIBATH HHPOPMALHUIO O
6.11 MIPOCTPAHCTBEHHBIX ~TI'€OMETPUYECKUX (Urypax, TMpeACTaBIEHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuueckre GakThl AJIs PELICHUS CTEPEOMETPUUYECKUX 3a/1ad,
6.12 MIPENIONAraloIMX HECKOJBKO LIAroB peIIeHHUs, €ClId YCIOBUS NMPUMEHEHUS
3aJlaHbl B ABHOU (hopMme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BoinonHATE  AEWCTBUS  CIOKEHHWS BEKTOPOB, BBIYUTAHMSI BEKTOPOB U
6.14 YMHOKEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMU OHU
oOmazmaroT
6.15 [IpumeHsTh MpaBUiIo NapajuieNenunesa Npy CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATHAMU: AEKAPTOBbI KOOPAMHATHI B POCTPAHCTBE, BEKTOP,
6.16 MOJlyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, Yrol MEXAy
' BEKTOpPaMH, CKAJSIPHOE IPOM3BEACHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTaHapHbIE BEKTOPBI
HaxonuTe cyMMy BEKTOPOB M IPOM3BEAECHUE BEKTOPA HA YHCIIO, YIOJ MEXIY
6.17 BEKTOpaMH, CKaJsipHOE IPOMU3BEAEHHUE, paCKIaAbIBaTh BEKTOp IO JIBYM
HEKOJUIMHEApHBbIM BEKTOpam
6.18 3ajaBaTh IUIOCKOCTh YPAaBHEHUEM B JICKapTOBOM CUCTEME KOOPAMHAT
6.19 Pemate mpocreiinne reoMeTpuuecKue 3aJaud Ha HPUMEHEHHE BEKTOPHO-
' KOOP/AMHAaTHOTO METO/1a
Pemate 3amauM  Ha J0Ka3aTeNbCTBO MATEMaTHYECKUX OTHOLIEHHH U
6.20 HaXOXJEHHE TIeOMETPUYECKUX BEJIMYMH MO o0pa3laM WM aJIrOpUTMam,
' IPUMEHSS] U3BECTHBIE METO/bI IIPU PELICHUH CTaHAAPTHBIX MAaTEeMaTHYECKUX
3a1a4
6.21 [IpumensaTes mpocTeilliye NporpaMMHbBIE  CPEICTBA M 3JIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPY PEIIEHUN CTEPEOMETPUUYECKUX 3a]1a4
6.22 [IpuBoanTE HpHUMEpPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U
' YKU3HHU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE
[IpumeHATh NOMy4YEHHBIE 3HAHMSI HA NPAKTUKE: aHAIW3UPOBATh pEajbHbIE
6.23 CUTyallud M INPUMEHATh U3Y4YECHHBIE TOHATUSA B MPOLECCE MOMCKA PELICHMS

MaT€MaTUu4CCKU C(bOpMyJ'IHpOB&HHOﬁ HpO6J'ICMBI, MOACIIUPOBATL PCAJIbHBIC
CUTyalluh Ha A3BIKEC TCOMCECTpPUH, HUCCICAOBATH IMMOCTPOCHHBIC MOACIU C




WCIOJIb30BAHUEM T€OMETPHUECKUX TMOHSATUHA M TEOopeM, ammapara aireOpsl,
pemaTh IPaKTUYECKUE 3374, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX
BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

7

I'eomerpus

7.1

OcHoBHbIE TMOHATHUS CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00  aKCMOMAaTHYECKOM  TIOCTPOCHHH  CTEPEOMETPUH:  AKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX

7.2

B3aumHoe pacronokeHne TOpAMBIX B NPOCTPAHCTBE:  IEpeceKaroluecs,
napajulefibHble W CKpeluBarouiuecs: mnpsimble. [lapannenbHOCTh TNpSAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: MapajuleJbHble IMpsIMblE B  IMPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MapalIeIbHOCTh MPSAMOM U IJIOCKOCTH. YTJbIC
COHAINpPABJICHHBIMH CTOPOHAMH, VYroJl MeEXAy TMpsSMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh IOCKOCTEH: mapajuliebHbIEe TIIIOCKOCTH, CBOMCTBA MapaJlJIEIbHBIX
miockoctel. Ilpocreiiue mpocTpaHCTBEHHBIE (UIYpBl Ha IMJIOCKOCTH: TETPadp,
KyO, mapaJijiesienumnes, NoCTpoeHne CeueHnin

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI N TUIOCKOCTHU: MEPICHAUKYIAPHBIC IIPAMBIC B
IMPOCTPAHCTBE, MMPAMBIC TAPAJJICIBbHBIC U ICPICHANKYIIAPHBIC K IIJIOCKOCTH, ITIPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOM M INIOCKOCTH, TEOPEMA O TIPSAMOM NEPIIEHIUKYIIPHOM
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXKIY MPSAMOM U IIJIOCKOCTHIO, IBYTPAHHBII
yIOJI, JUHEWHBIM yrojJ JBYrpaHHOTO yrija. [lepneHauKynsip W HaKJIOHHBIE:
paccTosiHHEe OT TOYKHM JI0 IUIOCKOCTH, PACcCTOSHHE OT NPSIMON 10 IUIOCKOCTH,
npoekius (GuUrypbl Ha MIOCKOCTh. [lepneHIuKyIIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEePIEeHIUKYIAPHOCTH JBYX IUIOCKOCTel. TeopeMa o TpExX mepreHauKyIsapax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBINYKJIBIE U
HEBBINYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yromnbHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, MpsiMasi U HaKJIOHHAsl MPU3MBbI, OOKOBasi U
TI0JIHAsl MOBEPXHOCTH NMpu3Mel. [lapanienenunes, npsMOyroibHbIN Napajuieaenune
u ero cBoiictBa. [Iupamupaa: N-yronpHas nupaMuja, rpaHd U OCHOBAHWE MUPAMHU/IBL,
OO0KOBas M MOJHAs MOBEPXHOCTHh MUPAMUJIbI, IPABUIbHAS U yCeUEHHAs] MTUPAMUJIA.
DneMeHTbl MNpU3Mbl W nupamuibl. [lpaBuibHBIE MHOTOTPAHHHUKHU: TOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA, MpaBUJIbHAs MpU3Ma M NpaBWIbHAS MHPaMHJA,
MpaBUJIbHASI TPEYTOJIbHAS TUpaMUa U MPaBUIbHBIN TeTpadp, kyO. [IpeacraBnenue
O TpaBWJIbHBIX MHOTOTPAHHUKAX: OKTa’Jp, AOJAEKa’ap M uKocadapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
ONEeMEHTHI CUMMCTpPUHA B nupamMnuzax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Bbruncnenue »meMEHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yriusel. [lmomaap
OOKOBOM TOBEPXHOCTH M TIOJHOM MOBEPXHOCTH NPSAMONW MPU3MBL, IUIOLIA/Ib
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMON nmpu3Mbl. [Inomans 60koBoH




MOBEPXHOCTH W TMOBEPXHOCTU MPABUIBHON NHpPaMHIBl, TEOpeMa O IUIOIIAAN
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0bEM mUpaMupl, IPU3MBI

1.7

[TooOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEX/Ty TUIOIIAIIMHU TOBEPXHOCTEH,
00BEMaMHU IO OOHBIX TENT

11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 0Opasyrolue MWINHAPUIECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IHI[pI OCHOBaHHSA M OOKOBas IMOBEPXHOCTD,
o0Opasytoias 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroire KOHH4eCKOW MOBEPXHOCTH, OCh U BEPILIMHA
KOHHYECKOW TMoBepXxHOCTU. KOoHyc: OCHOBaHWE M BepIWHA, 0Opa3yromas M OcCh,
IJI01a b OOKOBOM W TIOJTHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yrolue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMMOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, 1uamMeTp, oMb NoBEpXHOCTH cdeprl. Bzanmuoe
pacnofio’keHue cdepbl U IUIOCKOCTH, KacaTeiabHasl IMIIOCKOCTh K cdepe, IUIonaab

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIOCKOCTH. Pa3BépTka HMIMHIpPA U KOHYCa

6.5

KomOunarmu Ten BpaiieHuss © MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIHN OKOJIO
cdepsl, cdepa, BIUCaAHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0nbEme. OcHOBHBIE cBolicTBa 00BEMOB Teil. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO MapajuiesienuIeia u cieacTBus u3 Heé. O0bEM nmmHApa, KOHYyCA.
O06bEM 11apa u womasas chepsl

6.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY IUIOIIAIIMHU IIOBEPXHOCTEH,
00BpéMamMHu ITOJOOHBIX TET

6.8

Ceuenust nunuHApa (mapajulebHO U TMEPHEHAUKYISAPHO OCH), CEUeHHUsi KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUeHHUs 1Iapa

6.9

BekTop Ha muockoctd M B mpocTtpaHcTBe. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. Pa3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM
BekTopam. [IpaBuiio napamienenunena. Pemenue 3aaa4, CBSI3aHHBIX C TPUMEHEHUEM
MpaBuiI ACUCTBUI C BEKTOpaMH

6.10

[IpsmoyronpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl BekTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yroid Mexay Bekropamu. CkanspHoe
IIPOU3BEACHNUE BEKTOPOB. BpIUNCIEHME YITIOB MEXAY NPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUN T€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EID IIO0 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NPOBEPAEMOro
TpedoBaHUS

IIpoBepsieMble TPeOOBAHMS K MPEeAMETHBLIM pPe3yJbTaTaM 0CBOEHHUsI 0CHOBHO#
00pa3oBaTeIbHON MPOrpaMMbI CPeHEr0 001ero 0Gpa3oBaHus

Brnanenne metogaMu 10Ka3aTeabCTB, ATOPUTMAMU PEIICHUS 3a1a4; YMEHUE
(dbopMynHpoBaTh M OINEPHPOBATH MOHATHUSMHU: OMNpPEICICHHE, aKCHOMa,
TEopeMa, CIEICTBUE, CBOMCTBO, NMPH3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIBHEIC
(hOopMyNUPOBKU; NPUMEHATh HMX; yMeHue ¢GopMyaupoBaTth oOpaTHOE H
MPOTHBOIIOJIOKHOE YTBEPKACHUE, TIPUBOIUTH MPHUMEPHI U KOHTPIPUMEPHI,
WCTIONh30BaTh ~ METOJ  MaTeMaTHYeCKOW  WHAYKIHMH;  MPOBOIHTH
JI0Ka3aTeIbHbIe PACCY)KICHUS MIPH PEIICHUH 3aJ1a4, OLEHUBATH JIOTUIECKYIO
MPaBHIBHOCTh  PACCYXJCHWUH; yMEHHE  OIEpUPOBATh  MOHATHUSIMH:
MHOJKECTBO, TIOJJMHOXKECTBO, OTI€pallid HAaJ MHOXKECTBAMH; YMEHHUE
WCIIONb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Ui ONHCAHHSA
peabHBIX TPOIIECCOB W SBJICHUW W TPHU PEIISHWH 3a/ad, B TOM YHUCIE U3
JIpYruX ydeOHBIX TPEIMETOB; YMEHHE OIEepPHpPOBATH TOHSATHIMH: Tpad,
CBS3HBIA Tpad, NepeBo, HMKI, Tpad Ha IMIOCKOCTH; YMEHHE 3a/laBaTh U
ONHUCHIBaTh Tpadbl Pa3IUYHBIMH CIIOCOOAMH; HCIIOJIB30BaTh Tpadbl TpHU
pelIeHnHt 3a1a4

YMeHue omnepupoBaTh MOHATUSAMHU: HATypaJbHOE YHCIIO, IEJI0€ YHCIIO,
CTENeHb C IIeJIbIM TOKa3aTesieM, KOPeHb HATypalbHOW CTENEHH, CTETEHb C
palMoHaIbHBIM TOKAa3aTeleM, CTENEeHb C JEHCTBUTENbHBIM IOKa3aTeleM,
aorapudm uucia, CHHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YHCIIa, OCTATOK
0 MOJYJIIO, PallMOHAIbHOE YHUCIIO, MPPALMOHAILHOE YHUCIIO, MHOKECTBa
HATypaJlbHBIX, LIEJbIX, PAllMOHAIbHBIX, JIEHCTBUTENBHBIX YHUCEN;, YMEHUE
UCIOJIb30BaTh MPU3HAKK JIETMMOCTH, HAaUMEHBIIUNA OOUIMI JenuTenb U
HauMeHblIee odliee KpaTtHoe, anroputMm EBkinga mpu pemieHuu 3ajad;
3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUMCIICHHSI; yMEHUE
BBITIONHATH BBIYHMCICHUE 3HAYEHUH W MpeoOpa3oBaHMsl BBIPAXKEHHUI CO
CTemeHsIMH U JorapudmMamu, mpeoOpazoBaHus JPOOHO-paAIIMOHATBHBIX
BBIPQKEHUI; yMEHHE OIEepUPOBATh MOHATUSAMHU: TIOCIEI0BATEIHLHOCTD,
apudmernueckas mporpeccusi, reoMeTpuueckas IMporpeccus, OECKOHEYHO
yObIBaroIast reoMeTpuIecKas IIPOrpeccus; YMEHHE 3a]1aBaTh
MOCJIeI0BATENbHOCTH, B TOM YHCIIE C MOMOUIbI0 PEKYPPEHTHBIX (HOpMYyI;
YMEHHE OIIEpUPOBATh IMOHATHSAMU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCla, MOJYJIb M apryMEHT KOMIUIEKCHOTO d4Mcia, Gopma
3alUCH KOMIUIEKCHBIX 4Hcel (FeoMeTpHuecKasi, TPUTOHOMETpUYEcKass |
anreOpandeckas); yMeTb NPOU3BOJIUTH apudMeTHyeckue MAEeHCTBUS C
KOMILJIEKCHBIMM ~ YHUCJIaMH;  T[PUBOJUTH  TPUMEPBl  HCIIOJIb30BAHUS




KOMILJIEKCHBIX 4YHCEJl; OIEpUpOBaTh MOHATUSAMHU: MaTpuua 2x2 u 33,
OTPEIENINTEND MATPULIbl, TEOMETPUUECKUIM CMBICI ONPEIEIUTENS

YMeHune onepupoBaTh IOHATUSMHU: PALMOHAIBHBIE, HMPPALUOHAIIBHBIE,
MOKa3aTeNbHbIE, CTEICHHbIC, JOTapH(PMHUUYECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONIEPUPOBATH IMOHATHIMMU:
TOXKIECTBO, TOXIECTBEHHOE IPeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YpAaBHEHUHW M HEPABEHCTB, PAaBHOCHUIBHOCTb YpPAaBHEHUH,
HEPaBEHCTB U CHUCTEM; YMEHHUE pPeIIaTh YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO pa3JIMYHBIX NPUEMOB; pelIaTh ypPaBHEHMS, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUId pellieHHsT MaTeMaTHYeCKHUX 3a/Jad M 3a/Jad U3 pa3IudHbIX objacTeit
HayKU U pealbHOU KU3HU

YMmenue onepupoBaTh MOHATUAMHU: (PYHKIUS, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTh (DYHKIMH, OTPAaHMUYEHHOCTb (YHKLUHUH, MOHOTOHHOCTH
GbyHKIMM, 3KCTpeMyM (GYHKIMHM, HauOoJsblliee W HauMEHbIIee 3HaueHHs
(GYHKIIMM Ha MPOMEXYTKe, HemnpepblBHAs (YHKIHS, aCUMOTOTHI Trpaduka
¢byHKIMM, TepBas U BTOpas NMpPOM3BOAHAA (DYHKIUH, F€OMETPHUYECKUHA U
¢u3nueckuif  CMBICT TPOM3BOJHOW, MepBOOOpa3Has, ONpeAenEéHHbIN
WHTErpaji; yMEHHEe HaXOJWUThb aCUMMOTOTHI rpaduka (GYHKIUH; yMEHUe
BBIUUCIIATH POU3BOJHBIE CYMMBI, IPOU3BEICHNUS, YACTHOIO U KOMIIO3ULIUN
(dbyHKIMA, HAXOAUTH YPaBHEHHUE KacaTeIbHOU K TpaduKy GyHKIIUN; YMEHUE
HaXOJUTh IPOU3BOJHBIC JIEMEHTapHBIX (YHKIUI; YMEHHE HCIOJb30BATh
MPOU3BOJHYIO Ul MCCIENOBaHMUA (YHKLIMH, HaXOAUTh HauOOJIbIIME U
HauMEHbIIME 3HauyeHUs (YHKUMH; CTPOUTh TIpapUKM MHOTOWIEHOB C
UCIIOJb30BAHMEM  amlmapaTa MaTeMaTHMYeCKOrO aHalu3a; IMPUMEHSTh
IPOM3BOJIHYIO JIl HAXOXAECHUS HAWIYYIIEro pPeIleHUs B NMPHUKIAIHBIX, B
TOM YHUCJIE COLMATbHO-3KOHOMUYECKUX U (DPU3MYECKUX 3aJadax; HaXOIUThb
IUIOIAAN U 00BEMBI (PUTIYp C MOMOLIBI MHTErpana; MPUBOJUTH MPUMEPHI
MaTeMaTHYeCKOTr0 MOJEIUPOBaHUA C TMoMoulbio AnddepeHIuanIbHbIX
ypaBHEHUH

YMeHue onepupoBath MOHATHAMU: Tpaduk (GyHKIUHM, oOpaTHas QyHKIUSA,
KOMITO3ULMSl (YHKIMHA, JUHEHHas QyHKOUs, KBajgpaTHyHas QYHKOHUS,
panuoHanpHas (QyHKUOUS, CTENneHHas (YHKOWSA, TPUTOHOMETPUYECKHUE
¢byHKIMK, OOpaTHBIE TPHUTOHOMETPHUYECKHE (QYHKIMHU, IOKa3aTelbHas W
norapupmuueckas (yHKIUHM; yMEHHE CTPOUTHh TpapuKu HM3y4EHHBIX
(GyHKUUH, BBITOIHATH NpeoOpa3zoBaHus rpapuKoB QYHKIHMHA, UCIIOIb30BaTh
rpaduKu A7 U3y4eHHs! TPOLIECCOB M 3aBUCUMOCTEH, TPU PELICHNH 3a/1a4 U3
JIpyrux y4eOHBIX MpPEeIMETOB M 3aJad M3 peajbHON >XU3HH; BbIPAXaTh
(dopMynaMu 3aBUCHMOCTH MEX]IYy BEIMYMHAMU; UCIOJIb30BATh CBOMCTBA U
rpaduku QyHKIMHA [0S pelleHHus YpaBHEHUI, HEepaBeHCTB M 3a7ay C
napameTpamu; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBA
peleHni ypaBHEHU, HEPAaBEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBBIE 3a/Jayd pPasHbIX THUIOB (B TOM 4YHUCIE Ha
MPOLEHTHI, JIOJM U YacTH, HAa JIBW)KEHUE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33Ja4d W3 00JIACTH YIPABJIEHUS JMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCJIOBHMIO 3aJa4d, MCCICNOBaTh IOJYYCHHOE pEIICHUE U
OLICHUBAaTh IPaBAONOJOOHOCTh PE3YIbTATOB;, YMEHHME MOJAEIMPOBATH
peanbHblE CUTyallUM Ha SA3BIKE MATEMATHKH; COCTaBIISATH BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJa4M, UCCIEI0BAaTh
IIOCTPOEHHBIE ~ MOJIEJIM  C  MCIOJIB30BAaHUEM  ammapara  anredpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUAMH: CpelHEe apuMeTHYecKoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHbBINIEEC 3HAYCHHS, pa3Max, TUCIIEPCHUs, CTAaHIApTHOE
OTKJIOHEHHE YHCJIOBOrO Ha0Opa; YyMEHHE H3BJIEKaTh, MHTEPIIPETUPOBATH
“H(pOpMAIIHIO, TPEJICTABIICHHYIO B TaOnHIax, Ha JuUarpaMmmax, rpadukax,
OTPAKAIONIYI0 CBOMCTBA pPEATbHBIX IMPOIECCOB W SIBJICHHM; MPEICTABIIATH
vHPOpMAIIUIO C TIOMOIIBI0 TAaOMUI] W JAMarpaMM; HCCIIeI0BATh
CTATUCTUYECKHE JaHHBIC, B TOM 4YHCJIE C TMPUMEHEHHEM TpaduuecKux
METOJIOB U DJICKTPOHHBIX CPENCTB; TPaPUUIECKH UCCIIEI0BATh COBMECTHBIC
HaOIIOZICHUS C TTIOMOIIBIO AWarpaMM PacCeMBaHUS U TUHEHHOUN perpeccuu

YMeHne onepupoBaTh NOHATUSMU: CITYIaHBIN ONBIT U CIIy9aifHOE COOBITHE,
BEPOSITHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
HCIOJIb30BaHNEM rpadUueCKUX METOIOB; IPUMEHSTH (GOPMYIIBI CIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, (QOpMyly IMOJHONH BEPOATHOCTH, (QOPMYIY
bepuymnnu, komOnHaTopHbIe (aKThl U (HOPMYIIBI; OIEHUBATH BEPOSATHOCTH
pealbHBIX COOBITHMH; yMEHHE OMNEepUpOBaTh MOHATUSAMU: CiydaiiHas
BEJIMYMHA, paclpe/elieHHe BEpOSTHOCTEH, MaTeMaTHYecKOe OXKUIaHUE,
JCTIepCUsl U CTaHJAPTHOE OTKIIOHEHHE CIIydyallHON BEIMYMHBI, (PYHKIHUU
pacnpeneneHuss M IUIOTHOCTH  PaBHOMEPHOTO, IMOKAa3aTelIbHOIO H
HOPMAaJIbHOTO pacrpe/iesieHuil; yMEeHHE UCI0JIb30BaTh CBOMCTBA H3YUEHHBIX
pacnpeneneHuil JUisl pelieHus 3aJad; 3HAKOMCTBO C TOHSTHUSIMHU: 3aKOH
OOJBIINX YHCEI, METOAbI BHIOOPOUHBIX UCCIEIOBAHUMN; YMEHHE TPUBOINUTH
OpUMephl TMPOSBICHHS 3aKOHA OOJBIIMX YHCET B NPUPOJIHBIX U
OOLIECTBEHHBIX SIBJICHHUIX; YMEHHE OMEpPUPOBATH MOHSATUSIMH: COUYETAHHE,
NEepeCcTaHOBKA, YHCIO COYETaHHiA, YUCIIO MEepecTaHOBOK; OMHOM HbroTOHA;
yYMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYKJICHUS JUIS PEIICHUS
3a/la4; OIICHUBAaTh BEPOSTHOCTU pPEATbHBIX COOBITHIA; COCTaBISATH
BEPOSITHOCTHYIO MOJIETh M HHTEPIPETUPOBATH NMOTYYECHHBIN pe3ynbTaT

YMeHue  omnepupoBaTh  MOHATUSAMHU:  TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMUMHA YIJIA, IJIOCKUI YroJj, JABYTpaHHbIN
yroJ, TPEXTpaHHBIA YroJl, CKPELIMUBAIOINECS TPSMBIE, MapaIeIbHOCTh U
HNEePHEHIUKYIIPHOCTD NPSAMBIX U IUIOCKOCTEH, YTOJI MEXAY NPSIMBIMH, YToJl
MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHUE OT
TOYKHM /0 IJIOCKOCTH, PACCTOSIHME MEXKIY NPSMBIMH, PACCTOSIHUE MEKIY




IJIOCKOCTSIMHA; YMEHHE HCIIOJIb30BaTh IIPU PEIICHHUH 3a1a4 H3Y4EHHBIC
(baxkThl M TEOpeMbl IIAHUMETPUU; YMEHHE OIICHUBATh pa3Mepbl 0OBEKTOB
OKPYXKAIOLIEr0 MHpa; CTPOUTb MATEMATHYECKHE MOJEINU C IIOMOILIBIO
F€OMETPUYECKUX IOHATUM M BEIWYMH, PEIIATh CBA3aHHbIE C HUMU
IIPaKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIAAs (GHUTYPH, 00BEM (UTYPHI,
MHOTOT'paHHHK, IPAaBUIBHBI MHOTOTPAaHHUK, CEYEHNE MHOTOTPaHHUKA, KYO,
napajieNenure]], Npu3Ma, mupamMmuna, Gurypa u MoBEPXHOCTb BpAICHHUS,
WINHAP, KOHYyC, map, cdepa, IIomaas cgepsl, IUIOMaas MOBEPXHOCTU
MUPaMUbBl, TPU3MBI, KOHYyca, IWIMHAPA, 00BEM Kyda, MPsIMOYroJbHOTO
napajyieNienunena, MHPaMHIbL, TPU3MBI, LWIMHApPA, KOHyca, Iapa,
pa3BEpTKA MOBEPXHOCTH, CEUEHUS KOHYCa W IMINHIPA, TTapajuIeTIbHBIE OCH
WJIN OCHOBAHHIO, CEYEHHE IIapa, INIOCKOCTh, KAacatoIascs cepsl, HUIUHAPA,
KOHyCa; yMEHHE CTPOWTH CEYCHHE MHOTOIpaHHUKa, H300paxarb
MHOTOTPaHHUKH, (PUTYPHI ¥ TMOBEPXHOCTH BPAICHHS, UX CEYCHUS, B TOM
YHCcIie C MOMONIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE NPUMEHSTH CBOMCTBA
TeOMETPUIECKUX (PUTYp, caMOCTOSTENHHO (HOPMYIHPOBATH OMpPEICTICHHS
M3ydaeMbIX (QHTYp, BBIIBUTATh THIIOTE3Bl O CBOWCTBAaX M IpH3HAKaX
TeOMETPUIECKUX (HUTYp, OOOCHOBHIBATH WJIM ONPOBEpPraTh HWX; YMEHHE
MPOBOJIUTH KIacCU(UKAIMIO QUTYP MO PA3TUYHBIM NMPU3HAKAM, BBITIOIHSTH
HEOOXOJMMBIE TOTIOJTHUTEIbHBIE TIOCTPOCHUS
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YMeHue omepupoBaTh IOHATHSIMH: JBW)KCHHE B  IPOCTPAHCTBE,
MapajuIelIbHBI TIEPEHOC, CUMMETPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOMO00MS, TMOJAOOHBIE (QUTYPBI; yMEHHE
pacrmo3HaBaTh paBHBIC W TMOJOOHBIC (DUTYPBI, B TOM YHCJIE B HPHPOJIE,
UCKYCCTBE, apXUTEKType; HMCIIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHUS TIPH
pEIICHUH 3aJla4; HAXOJUTh TIEOMETPUYECCKHE BEIUYHMHBI (JUIMHA, YTOJI,
IUIOIIA)1b, 00BEM) MPHU PEIICHUH 33124 U3 JPYTrUX YIeOHBIX MIPEIMETOB U U3
peaIbHOM KM3HU; YMEHHUE BBIYHUCIIATH T€OMETPUYCCKHE BEIIMYUHBI (JIMHA,
yroJ, IUIoIiaab, 00bEM, IUIOIIAJb MOBEPXHOCTH), HCIOJIB3YS H3YydCHHBIC
GopMyIbI M METOJBI, B TOM 4YHCIIE: IUIOIAAb MMOBEPXHOCTH MHUPAMUJIBI,
IPU3MBI, KOHYCa, IIHJIHHpA, TUToma s chepbl; 00bEM KyOa, MPSIMOYTOJILHOTO
napaJuiesienure/a, MMpaMuIbl, MPU3MBbI, HWIMHAPA, KOHYCa, [Iapa; yMEHHE
HAXOJIUTh OTHOIIEHHE 00BbEMOB 0I00HBIX QUTYD
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YMeHue ONCpUPOBATh HNOHATUAMMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOpPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa HA 4YHUCIIO, PA3JI0OKECHUC BCKTOpa II0 6a31/10y,
CKaJIIpHOC IIPOU3BCIACHUC, BCKTOPHOC TIPOU3BCACHUC, YIrOoJl MCKAY
BCKTOpPAaMU; YMCHHEC HUCIIOJIb30BATh BCKTOpHHﬁ 151 KOOpI[HH&THLIfI MCTO OJIA
peHICHUS TCOMCTPUICCKUX 3a/lad U 3aa4 APYyIrux y‘le6HLIX npeaAMETOB
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YmMmenue BLI6I/IpaTB MOAXOAAIINNA METOM, JIJIsSt peIICHUA 3aa4u, TOHUMAHUC
S3HAYMMOCTU MATEMATUKU B HU3YUYCHUU MPUPOAHBIX U O6H.[CCTBCHHLIX
nponeccoB U ﬂBHCHHﬁ; YMCHHUE pacCliO3HaBaTb IIPOABJICHUC 3aKOHOB




MaT€MaTUKU B MCKYCCTBE, YMEHUE IPUBOJUTH IIPUMEPHI MATEMATUYECKUX
OTKPBITUM POCCUMCKON U MUPOBOW MaTeMaTU4ECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coepKaAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenuMOCTH HEIbIX YUCE
12 Pammonanbubie uncina. OOBIKHOBEHHBIE W JICCATHYHBIC JAPOOH, TPOLICHTHI,
0eCKOHEUHBIC IEPUOTUIECKUE TIPOOH
13 Apudmernueckuil ~ KOpeHb  HaTypaibHOW  cremeHu.  JleWictBus ¢
' apu(METHIECKIMH KOPHIMHU HATypaJIbHOW CTETICHU
14 Crenenp ¢ nenbiM mokazateneM. CTENeHb C palMOHAIBHBIM ITOKA3aTENEM.
' CaolicTBa cTeneHn
15 CuHyc, KOCHHYC W TAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. /lecaTHIHbIE U HATYypaJIbHBIC JTOTapH(PMBI
JelictBurenbHple 4ucia. ApudMmeTHdecKue omeparuu ¢ JeHCTBUTEIbHBIMU
1.7 gyrcnamu. [IpuOmmKEHHbIE BBIYMCICHUS, TPAaBWIA OKPYIJICHUS, NMPUKHIKA U
OLIEHKA pe3yJIbTATa BBIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KommnekcHeie yncna
2 VYpaBHEHHs 1 HEPaBEHCTBA
2.1 [enpie 1 1poOHO-paIIMOHATIEHBIC YPaBHEHHS
2.2 Hppanmonanbabie ypaBHEHUS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(DMHUIESCKUE YPABHEHUS
2.5 [enbie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPaBEHCTBA
2.7 [TokazarenbHbie U orapudMUIecKre HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEUHBIX ypaBHEeHHUH. OnpeaenuTens MaTPHULIbI
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoOsl 3aaanus GyHkuuu. I'paduk ¢pynkuuu. Bzaumuo obpatHsle
' ¢ynkuuu. Yérnele n HeuéTHble QyHkuuu. Ilepuoanueckue GpyHKIMM
OO6nacte ompezneneHUs U MHOXKECTBO 3HadeHUN ¢yHkuuu. Hymu QyHkum.
3.9 [IpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH.
' MakcuMymbl 1 MUHUMYMBI GyHKIUUA. Hanbonplliee ¥ HauMeHbIlIee 3HAYCHUE
(YHKIIMH Ha IPOMEKYTKE
33 CrenenHas QyHKIHS C HATypaldbHBIM U IENBIM MokazateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpauk KOpHS N-0if CTETIeHU




3.4

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.5 [Toxa3zaTtenbHast u norapudmuyeckas GyHKINHU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. Acumnrtotel rpaduxoB ¢ynknmii. CBoiCTBa (QYHKIHIA,
' HETIPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHus OCIIEN0BATEILHOCTEN
38 Apudpmernueckass W reoMerpuyeckas mnporpeccud. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBonnas ¢pyHkuuu. [Ipon3BoiHbIE 3I€MEHTAPHBIX (PYHKIMN
[IpumeHeHre mpoM3BOJHONW K HCCIEAOBAHMIO (DYHKIIMII Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxaeHne HaubobIIero 1 HauMEHbIIEro 3HaYeHUs! QyHKINH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomeTpust
7.1 ®durypsl Ha IIIOCKOCTH
1.2 [IpsiMble ¥ TIIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalICHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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