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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust sBIsIETCS OMHUM M3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNbKy JOTHYECKOE MBITUICHHE, (DOPMUPYEMOE MPU H3YUCHUH 00YIAFOIITMHCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUH MPU PEIICHUH TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl yaeOHOTO Kypcea «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeaMeTHONW oOsacth «MartemaTuka U
nH(POpMAaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJISI YCTICITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3aJlayaMy Kypca T€OMETpUM Ha YIIyOJIEHHOM YPOBHE,
PACHIUPSIONIMMH U YCHIMBAIOIIMMEU KypC 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MaTeMAaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMU MIOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHJIapTHBIE CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh Ha YEPTEkKaxX, MOACISIX U B PEalbHOM
MHpE MHOTOTPAaHHHUKH M Teja BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHue TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEOpui, (POopMHpOBaHHE MMOHHMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yMEHHS BJIQJCTh METOJAMH JIOKA3aTEIbCTB M aJIrOPUTMOB
pelIeHus, yMEHUS UX IPUMEHSITh, IIPOBOIUTH JOKA3aTSIbHBIC PACCYKICHHS B X0/
pEeIIeHUs CTEPEOMETPUYCCKUX 3ajad M 3a7]ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  TIPH



000CHOBaHUM MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATHUKH B MPOBEICHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYECHHUIO TEOMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopbl ©W  KOOpPAWHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJaEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEp)KAaTEeJIbHBIM JUHUAM Yy4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pacTpefeNEHHbIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSS U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  auddepeHnmanuu  0oOydeHHS,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, OOecneunuTh yriayOnEHHOoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas NMPEEMCTBEHHOCTh MEXTY
o0muM ¥ podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapanmienbHOCTh OPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
U 1iockoctu. [lapamnenpbHoe M UEHTpalbHOE MPOEKTHUPOBAaHUE, H300pakKeHHe
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: mapasiiebHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitimne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIAPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSAMbIE MapaUIebHbIE W NEPHEHIUKYJIAPHBIE K IUJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IIOCKOCTH, TEOpeMa O NpsMOM
NEPNEHIUKYISIPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTIOCKOCTH, MPOEKIUS GUTYPHI HA TIIOCKOCTh. [leprneHnuKyIsapHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NePHEHIUKYISApaX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBI U MHOTOTPAHHBIE YIJIBI.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JIJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAS MPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MEI.
[Tapannenenunen, npsAMOYTrOJIbHBIM NapauIeIEIUNE] U ero cBorMcTBa. KpaTuaitimue
MyTH Ha TNOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamMuia, NpaBuibHAs U yCEUEHHAs
nupamunbl. CBolicTBa pébep U OOKOBBIX TpaHeil MNPaBWIbHOM MUPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MNHPAMUIA,



MpaBWJIbHAs TPEYToJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3AP, NOACKAdAP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: pé&Opa, JOuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOi ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTH NPABHIBHOM MHUPAMUJIBI, TEOpEMa O
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPAMUBI.

BekTopsI 1 KOOPpAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE W  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
ITonaTHe KOMIUTaHapHbIE BEKTOpHI. [Ipu3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio napamienenunena. Teopema O pasIoKEHHH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTopaM. [IpsAMoyronbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsIpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IOBEPXHOCTb, KOHWYECKas IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, o0Opasyroniue TmoBepxHOCTel. Tema BpalieHuUs:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacronoxkeHue cepsl
U TUTOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHUsS Ha
iockocTH. Pa3Béprka mummHIpa u kKonyca. CuMMeTpus cepsl U mapa.

O6béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIGHOTO TMapaviesienuneaa u cieactBus u3 He€. OO0BbEM TpsIMOU H
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPaMHIbl U KoHyca. OO0BEM mapa W mapoBOTO
CeTMEHTA.

KomOuHammu Tenm BpameHuss W MHOrorpaHHWKOB. [Ipw3ma, BmmcaHHas B
WIMHIpP, OINHCaHHAs OKojJo IpummHApa. Ilepeceuenwe cdepsl W mapa ¢
wiockocThio. Kacanme mrapa u chepsl miockoctbio. [ToHSATHE MHOrOTrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK HJIH TEJIO
BpaIleHusl.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
MJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIWINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0OB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUSI, METOJI TEepeHOca
CEKylIEHN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexkTtopsl B mpocTpancTBe. Oniepaniuu Hajl BeKTopamu. BekTopHOoe yMHOXEHNE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosibHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BekTopa Mo
6asucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHs U paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHHWU. Buasl JBWKEHWI: TapauielbHBIA TEPEHOC,
IIEHTpaJbHAsl CHUMMETpPHS, 3epKaJbHas CUMMETPHUS, MOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomobus. [Ipssmas u chepa Ditniepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaxknanckoe BoCIIUTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTaBICHNE O MATEMAaTUUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXIaHCKOTO  oOmiectBa  (BBIOOPHI,  OMNPOCBI W JIPyroe), yMeHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON HIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pPOCCUHCKOro Haponaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHU HAYKU U IESITENbHOCTBIO YUEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpecax 3J10pOBOT0O U 0€301acHOro oopasza KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIILHOU 1€ TEIBHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO JCATEILHOCTh HHINBUIYAIBHO U B TPYIITIC.

METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaccU(UKAIUH,
OCHOBaHHUS 711 0000IIEHNS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JIeJIaThb BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUECHHI 110 aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELIEHUS, BHIOUPATh HauOoJiee MOAXOASIIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,,  (PUKCHUpYIOIIME  MPOTHBOpEYHE,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro o0ObeKTa, sIBJIICHUs, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHGOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JdaBaTh TOSCHEHHUS IO XOJy peIIeHUs 3aJayd,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyude U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C yUETOM HOBOU MH(OpMaALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJIS TMpOIecca M Pe3ysibTara PEIICHHS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUAM, OOBSICHITH IPUYUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTaTOB JNEATEIHbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIICHWH YYeOHBIX 3aja4, MPUHUMATh IIeJIb COBMECTHOM
JCATENBHOCTH, TUTAHWUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacIpecisTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/ia
B OOmMi TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATUYECKUX PACCYKIACHUH;

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

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIONOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOT'PAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSAMHU, CBSI3aHHBIMU C  CEUECHUEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOJIHATHh U300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJITUYHH, IPUMEHSISI U3BECTHBIE METOBI IIPU
pELICHMM MaTEeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEHIIME TNPOrpaMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4ay;

e WU3BJEKaTh, NpPEeOOpa3OBbIBATH M HMHTEPIPETUPOBATH HH(OPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTb W
aHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IMOHMCKa peHIeHHs MaTeMaTHYecKd CHOopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEajbHbIE CUTYallMd Ha S3bIKE TE€OMETpUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
NOHATUH U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUECKHUe 3ajayu,
CBSI3aHHBIE C HAXOKJIECHUEM T'€OMETPUUYECKHUX BEIUYHH;

e HMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATH B3aMMHOE PaCIookKeHUE chephl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALUSIMHU Tel
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh reOMETPUUYECKHUE 3a/1a4u Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUM OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUs IIpU
NapajuyIeIbHOM  NEPEHOCE, UEHTPAIbHOM CHMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAaHHIO M MPOXOJSLIUE YepEe3 BEPILINHY), CEUECHUS 11apa;
UCII0JIB30BaTh METOAbl IOCTPOCHHUSI CEUEHUW: METOJ CIJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, NOPEAINOJAralolliuX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AaHAJU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PEHICHUA MATEMATUYECKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC CUTyallMd Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, perniaTh
MPAKTUYECKUE 3aJauyd, CBA3AHHBIC C HAXOXKJICHUEM TE€OMETPUUECCKUX
BEJIMYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TCOMETPUHM Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U 55
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmsie | Tpaxtuseckue (uudgpossbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTnyeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroxeHust 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoapirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest
OcHoBHbIE IpaBUJIa U300paKEHUS HA
1 PHUCYHKE IJIOCKOCTH, MapajieIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpun: TOUKa, psMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
2 MpaBUJIa N300paKeHHs Ha PUCYHKE 1
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
3 [TonsTHS: epeceKarouuecs MIOCKOCTH, |
nepeceKarouecs npsmas 1 miocKocTh
4 [TonsiThe: MOIYNIPOCTPAHCTBO 1
5 MHororpaHHuKu, U300pa>keHue |
MPOCTEHIINX TPOCTPAHCTBEHHBIX QPUTYP
6 MHororpaHHUKH, U300pakeHue |
HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH 1
8 [lepBsbie crencTBUS U3 aKCUOM |
rE€OMETPUH
9 AXCHOMBI CTEPEOMETPUH U TIEPBHIE 1

CICACTBUA U3 HUX. Cnoco0Obl 3aaHus




MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4eHuUs MPSAMBIX U TUIOCKOCTEH

10

N300pakenue ceueHuii mipaMuIpl,
KOTOPBIC MPOXOJAT uepe3 ux péopa.
N3o0pakeHune nmepeceueHus MoTyIeHHBIX
IJI0CKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYESHUH PpasHbIMU
nBE€TaMun

11

N300paxkenue ceueHunit kyda, KOTopbie
MPOXOJAT Yepe3 ux péopa. Mzo0pakenne
MepeceyeHms MOJyYEHHBIX MII0OCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEUEHUI
pa3HBIMU IIBETaMHU

12

N3obpaxenne CeUeHH TpU3MBI,
KOTOpBbIE MPOXOJIAT uepe3 ux péopa.
N300paxkeHue nepecevyeHus: NOTy4eHHBIX
IJI0CKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU
1BETaMU

13

N300pakeHune ceueHni mupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHus
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU [IBETaMU. 3aKpericHUe

14

Merton ciaenoB ajs MMOCTPOCHUMA Ce4YeHHI

15

Merton cie1oB AJi MOCTPOCHUS CEUECHUN.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN




16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CaoiicTBa epecedeHnil MpsIMbIX U
IJIOCKOCTEH. 3aKkperieHue

17

[TocTpoenue ceueHnli B MMpaMuIe 1o
TpEéM TOUYKaM Ha pédpax

18

[TocTpoenue ceueHnli B MMpaMuIe 1o
TpéM ToukaM Ha pEOpax. Co3naHue
BBIHOCHBIX qepTemefI U 3a11ucCh 11aroB
MTOCTPOECHHUS

19

[TocTpoenue ceuenuii B Kyoe 1o Tpém
TOYKaM Ha p€Opax

20

[TocTpoenue ceuenuii B Kyoe 1o Tpém
TouykaM Ha p&opax. Co3aaHue BEBIHOCHBIX
yepTeKel U 3auch M1aroB MOCTPOSHUS

21

[ToBTOpenue mnanumeTpun: Teopema o
MPOMOPLIHUOHANBHBIX oTpe3kax. [logo0ue
TPEYTrOJIbHUKOB

22

[ToBTOpenue nmnanumetpun: Teopema
Menenas. Pacuersl B CEUCHUSAX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUU

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

B3aumMHoe pacroiioxeHue npsiMbIX B
npoctpadcTBe. CKpelUBaOIINECs
npsimele. [Tpu3Haky cKpelnBaromuxcs
npsMbIx. [lapannensHble npsmbie B
IIPOCTPAHCTBE




25

Teopema o CylIECTBOBAHUU U
€IVMHCTBEHHOCTH IIPSIMOM MapajuleIbHOM
JAHHOW MPSIMOM, IPOXOASAIIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIEKAIEH Ha
JaHHOM npsiMoii. JlemMma o nmepeceuenun
mapaJlyICJIbHBIX IMPAMBIX INIOCKOCTBIO

26

[TapamrensHOCTB TpeX NpsAMBIX. Teopema
0 TPEX mapaJuIeNIbHBIX NpAMBIX. Teopema
0 CKpELIMBAIOUINXCS MPSIMBIX

27

[TapannensHO€ MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaNIeIbBHOTO
npoekTupoBaHus. M300paxkeHne pasHbIxX
¢buryp B napamienbHONH IPOEKLINN

28

lenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOJ
MEXAY NPSIMbIMU

29

3azayy Ha TO0Ka3aTeIbCTBO U
HCCIE0BaHNE, CBI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TousTuA: napaJyIeTbHOCTh NPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
MapayuiebHOCTH MPSMOM U TIIOCKOCTH.
CBoiicTBa napajyieIbHOCTH NMPSAMOM U
IJI0CKOCTH

31

reOMeTpI/ILIeCKI/IC 3aJa4 Ha BBIYUCIICHUC
1 10Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJllICJIbHOCTBIO MMPAMBIX U
IJIOCKOCTEHN B MMPOCTPAHCTBEC




32

ITocTpoenue cedeHus, MPOXOASIIEro
yepe3 JaHHYIO MPSMYIO Ha YEPTEXKE U
MapaJIEIBLHOIO APYrou npsimou. Pacuér
OTHOIIIEHUI

33

[TapannenpHas npoeKuHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEYEHUH KyOa 1
napauienenumnena. CBoiicTBa
napajuieJienunes1a u IpusMbl

34

[TapannensHblie mnockoctu. IlpusHaku
MapajuIebHOCTH JBYX IJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEN Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOU INIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MJIOCKOCTEM: O
MapajuIeIbHOCTH MPSAMBIX MepeceueHus
MIPH MEPECEUEHUN ABYX MapaljiesIbHbIX
IJIOCKOCTEHN TpeThen

37

CBolicTBa napauiesIbHbIX MJIOCKOCTEM:
00 oTpe3kax napasuiebHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
IJIOCKOCTSIMU; O MePEeceYeHUH MPAMOii C
JBYMsI TTAPAILIEIIbHBIMU TIOCKOCTSIMH

38

[ToBTOpenue: Teopema [Iudaropa Ha
IUIOCKOCTH

39

HOBTOpeHI/ICZ TPUTOHOMETPUA
IpsAMOYT'OJIbHOT'O TPCYTOJIbHHUKA




CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO

40 napajuiesenuIesa

A1 Borunicnenue 1iamH oTpe3koB B KyOe U
IPSIMOYT'OJIBHOM ITapajulelIeuIe1e

42 [lepneHIUKYISIPHOCTD NPSAMOU U
IIJIOCKOCTH.

43 [Ipu3Hak nepneHuKyIIpHOCTH IPAMOIN
U IJIOCKOCTH
TeopemMa o CylIeCTBOBAHUU U

44 €AMHCTBEHHOCTH IPSIMOM, MMPOXOAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K TUIOCKOCTH

45 [InmockocTy M NepneHIuKyYISIpHBIE UM
MpsIMbIE B MHOTOI'PAHHHUKAX
[InockocTy u nepneHuKyIsIpHbIE UM

46 NpsMbIE B MHOTOTpaHHUKAX. Pemienne
3a1a4

47 [TepnienauKynsp U HaKJIOHHAs

43 [TocTpoenue neprneHIuKyIsIpa U3 TOUKU
Ha MPSMYIO

49 TeopeMa o0 TpEX nepHeHAUKYIsSIpax
(psimast)

50 TeopeMa o0 TpEX mepneHAUKYIsIpax
(oOpaTHas)

51 YT0JI MEXKIy CKpELIUBAIOIINMUCS

pAMBIMHA




[Tonck neprneHMKyYISpHBIX IPSIMBIX C

52 IIOMOIIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuenuit Kyoa, MPU3MBI, C
MIOMOIIBIO OPTOTOHAJIBHOM MPOEKIINH
[TocTpoenue ceueHnii MpaBUIbLHON

55 MMpPaMH/IbI C TOMOLIBI0 OPTOTOHAIBHOM
MIPOEKINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIbHO MIockocTU. [TnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOI
U TUIOCKOCTH KakK CJIECTBUE CUMMETPUU

58 [IpaBubHBIE MHOTOTPAHHUKH

59 [IpaBunbHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH
CriocoObl OITyCTUTH HEPIIEHINKYISPDI:

60 CUMMETpUS, CABUT TOYKHU IO
MapayieIbHON MPAMOM

61 CnBur no HenapajieabHON NPSIMOH,
W3MEHEHHE PACCTOSHUM
KontponpHas padota "B3zanmuoe

62 pacIoJIOKEHHUE MPSIMBIX U INIOCKOCTEHN B
npocTpaHcTae”

63 IToBTOpEHME: Yroa MeK Iy NPSIMBIMU Ha

IJIOCKOCTH, TPUTOHOMCETPHUA B




IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

I'eomeTprueckre METO bl BBIYUCICHUS
yrila MKy NPSIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpanHblii yroj. CBOMCTBO JTMHEWHBIX
YTJI0B ABYTPAHHOTO yria

67

[lepnieHIuKyNIpHBIE MIIOCKOCTH.
CBoiiCTBa B3aMMHO NEPIIEHINKYISIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHuKyaIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOi
MEepPECEUCHUS JBYX MIIOCKOCTEM
MEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpssMOYTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
ImapajiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie W IIPUKJIaITHBIC
3aJa4u, CBA3aHHbBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

72

HOBTOpeHI/IeZ CKpCHIMBAIONINECCA
NPpAMBIC, IMaApaJIJICIIbHBIC IIJIOCKOCTU B
CTAaHAAPTHBIX MHOTOT'PAHHHUKAX




73

[Tapa mapayenpHbBIX JIOCKOCTEN Ha
CKPCHIUMBAIOIINUXCA IPAMBIX, PACCTOAHUC
MCXKAY CKPCHIMBAIOIIUMUCS IPAMBIMU B
IIPOCTBIX CUTYaLlASAX

74

PaccrosiHue OT TOUKH J10 TIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

75

Brruncnenue paccTosHUN MEX Ty
CKpELIUBAOIIMMHUCS IPSIMBIMHU C
ITOMOIIIBIO NIEPIEHANKYIIAPHON
IIJIOCKOCTH

76

TpéxrpaHHbIi yroj, HEpaBeHCTBA JJIs
TpeXrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB I TPEXTPAHHOTO yria

77

DneMeHTHI c(heprUIeCKO TeOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosinus"

79

CucreMaTusalus 3HaHUH
"MHOTOrpaHHUK U €ro 3JIEMEHTHI"

80

ITupamuga. Bunel nupamua. [IpaBunsHas
nupamMua

81

[Tpu3ma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas mpu3zmMa

82

[IpssmMoit mapaiienenunes,
MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo

83

Beinykibie MHOrorpanHuku. Teopema
Olinepa




Beinykieie MHOrorpanauku. Teopema

84 Diinepa. [IpaBuibHble 1 1
MOJIYTIPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtposneHas padota "MHOrorpanHuKHN" 1

26 [TonsaTue BeKTOpa HA MJIOCKOCTH U B |
MPOCTPAHCTBE

87 CymMa BEeKTOPOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuno napannenenurnena 1

90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1
Paznoxenne BexTopa 1o 6a3ucy Tpex

91 BEKTOPOB, HE JIEKAITUX B OJHOMI 1
TIJIOCKOCTH

92 CkansipHO€ MPOU3BEICHUE 1

93 Boruncnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 [IpocTeitmue 3a7a4u ¢ BEKTOPAMHU 1

95 Pemenue 3aga4 ¢ BeKTopamu 1

96 Pemenue npocrenmux 3amay ¢ 1
BEKTOpaMH

97 [Ipocreiiue 3a1a4u ¢ BEKTOPaMH. 1
3aKkpenieHue

98 O00011IeH1E U CUCTEMATH3ALUS 3HAHUI 1

99 O060011IeHNE U CUCTEMATH3AIMs] 3HAHUHN. |
MHororpanHuku

100 HToroas koHTpoJbHasA paboTa 1

101 Htoroas koHTpoJbHas paboTa 1




O0001IEeHHUE U CUCTEMATU3ALIMS 3HAHUNA.

102
Bexkropa

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOopenue Tems! "KoopauHarsl
BEKTOpA Ha MJIOCKOCTHU U B
npocrpaHcTee”

[ToBTopenue Tems! "CkansgpHoe
MIPOU3BEICHUE BEKTOPOB"

[ToBTOpeHue Temsbl "Beruncnenue yria
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"

[ToBTOpeHue TeMsl "YpaBHEHUE TPSIMOM,
MPOXOSIIEH Yepe3 1BE TOUKH"

YpaBHeHUE MIOCKOCTH, HOpMaJlb

YpaBHEHHE MIIOCKOCTH B OTPE3Kax

BexTopHoe npousBeneHue

JIuHeitHbIe HEpaBEeHCTBA

Nelie RN ENe NV |

JIuHeitHoe mporpaMMHUpOBaHUE

[N [ G [ WG [ G —

AnanmuTHdeckue MCTObI pacqéTa yria
MCXKAY NPSAMBIMU B MHOT'OT'PAaHHUKAX

11

AnanmuTHdeckue MCTObI pacqéTa yria
MCKAY IJIIOCKOCTSAMU B
MHOT'OI'paHHUKAaX. Pemenue 3ama4

12

dopmyna pacCTOSHHS OT TOUKH JI0
IJIOCKOCTH B KOOPAMHATAX




13

HaxosxeHne pacCTOSSHUN OT TOYKH JI0
IJIOCKOCTH B KyOe

14

HaxosxieHne pacCcTosiHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW IMMPaMHUJIE

15

KonTtponsHast pabota "AHamuTHUECKAs
reoMerpus"

16

CeuecHus MHOT'OI'paHHUKOB!
CTaHJAAPTHBIC MHOTOT'PAHHHUKH

17

CGLIGHI/ISI MHOFOFpaHHI/IKOBI METO
CIIEIIOB

18

CeueHusi MHOTOIPAHHUKOB:
CTaHJIapTHbIE TUIOCKOCTH, IEPECEUCHUSI
MPSIMBIX U INIOCKOCTEN

19

[TapannenbHblie MpsIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20

[TapannenbHble NPsSMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI

21

HapannenLHHe IIPsAMBIC U ITJIOCKOCTH:
YIJIBI MEXAY CKPEIIUBAOIIUMUCS
IIpAMBIMHA

22

[lepnieniuKynsapHbIC MPSMBIC U
IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEePIEeHIUKYIIAPHBIX TUIOCKOCTEHN U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

23

[leprienauKynsipHbIE MPSIMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
NEepIEeHANKYIIpax




24

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25

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

26

[ToBTOpEeHue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
mionanen

27

[ToBTOpEHME: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHUSI 1101001t

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKECHHUSI 110 100Ut

30

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

31

O06béM Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3angaun 00 yaBoeHHH KyOa, o
KBaJpaType Ky0a; 0 TPUCEKIIMH yria

33

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
¢ 00BbEMOM MPSIMOYTOJIBHOTO
napaiesnenumnena




HpI/IK.Ha,[[HBIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumea

35 OO0BEM IpsAMOI TPU3MBI
CrepeoMeTpriecKue 3a/1auu, CBI3aHHBIC

36 C BBIYHCIICHHEM 00BbEMOB MPSMOK
TIPU3MBI

37 [Ipuknagaeie 3a0a4n, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Breruucienne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenéHHoro uuaTerpaiga. Oopém
HAaKJIOHHOHN IIPU3MBI
Breruucienne 00bEMOB TeEN ¢ IIOMOIIBIO

39 onpenenénHoro uurerpaita. O0bpém
MTUPaAMUTBI

40 dopmya 00bEMa TUPaAMHUIBI

A1 OTtHomIeHre 00BEMOB TUPAMUT C
00IuM yriom

4 CrepeoMeTpHYECKHUE 3a/1a4H, CBI3aHHBIC
¢ 00béMaMK HAKJIOHHOHW TTPU3MBbI

43 CrepeoMeTpHUYECKUE 3a/1a4H, CBA3aHHBIC
¢ 00béMaMK TMPAMHUIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI




[Tpumenenne 00bEMOB. Brruncienne

46 paccTosHUA 10 II0CKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
[unuHapudeckas MoBEPXHOCTD,

48 00pa3yroIne MUINHAPUICCKON
MTOBEPXHOCTH

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromue
KOHMYECKOU nmoBepxHOcTH. KoHyc

51 CedeHue KOHyca IIOCKOCTHIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

5 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tmomaape 60KOBOY MOBEPXHOCTH KOHYCA

54 [nomaap MoaHOM MOBEPXHOCTH KOHYCA
CrepeoMeTrpHuueckue 3a1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEYCHMH IUIUHIIpA
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI KOHYyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

53 Pemenune npukiaaHbIxX 3a1ad4,
CBSI3aHHBIE C [IMIUHAPOM

59 Coepa u map




[Mepeceuenue chepsl U mapa ¢

60 wiockocThio. Kacanue mapa u cepsr
IUIOCKOCTBIO

61 [Tepeceuenue cepsl u mapa ¢
IJIOCKOCTHI0. B 1 n3o0paxkenue mapa

& VYpasaenune chepsl. [Tnomans chepst u
e€ gacreit

63 CummMmetpus cdepsl 1 mapa
CrepeomeTpuiecKue 3a/1auu Ha

64 JIOKa3aTeIbCTBO U BLIUHUCIICHHE,
CBSI3aHHBIE CO c(hepoit u mapom
CrepeomeTpuyeCcKHe 3a/1auyu Ha

65 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
CBsI3aHHBIE CO c(pepoii u mapowm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

66 [Ipuknagabie 337291, CBI3aHHBIC CO
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha

67 IIJIOCKOCTH, BBIUYMCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC MTOA00US

68 Paznuunaple KOMOMHAIIMK TEJT BPAIICHHS
Y1 MHOTOTPaHHUKOB

69 3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

70 Pemenue 3agaun o teme "Tena u
MOBEPXHOCTHU BpauieHus"

71 KonTtponpHas padota "Tena u

MOBEPXHOCTHU BpauieHus"




72

O06béM mnuaapa. Teopema 006 00bEMe
IpsAMOro NuJIMHApa

73

Brrunciienne 0065EMOB TEI C TOMOIIBIO
onpenenéHHoro uuaTerpaiga. Oopém
KOHYyca

74

ITnomanu 0OKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpriecKue 3a/1a4uM, CBI3aHHBIC
C BBIYHCIICHHEM 00BEMOB ITWIIMH]IPA,
KOHYCa

76

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Y TUIONIa ¥ TOBEpXHOCTEN Ten"

77

OO0BEM MIapa U MapoBOTO CEKTOPA.
Teopema 06 o0nEme mrapa. [Tnomans
cheprl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOT0
CeKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
momaeio cepbl. COOTHOMICHUS
MEXIy TUIOIIAIIMU TOBEPXHOCTEN 1
00BpEMaMHU ITOJOOHBIX TET

79

[ToroOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpruueckue 3aauu, CBI3aHHbIE
C BBIUMCJICHHEM 00BEMOB TEl U
IJI0IaIel MOBEPXHOCTEH




80

KouTtponsnas padora "[Tnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

81

JIBM>KEHUs MPpOCTPaHCTBA.
OTtoOpaxeHus. J[BUKCHUS U PABEHCTBO
¢buryp. O0mme cBOHCTBA IBIKESHUN

82

Buapl 1BUKEHMIA: NTapauiebHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

83

[IpeobpazoBanus momoous. [psimas u
ctepa Diinepa

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC IBVKCHUS

85

KontponbHas padoTa "BekTops! B
npocrpancTae"

86

O6o6matomee moBropeHue 11 moHsTHIA
U METOJI0B Kypca reomeTpunt 10—11
KJIaCCOB, CHCTEMaTH3alUs 3HAHUM:
"[TapaynenbHOCTh MPSAMBIX U
IJIOCKOCTEN B MpocTpaHcTBe"

87

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"Bektopsl B mpocTpancTre"

88

Ob6o6maromiee noroperue 11 noHsTuit
U METOJIOB Kypca reomerpuu 10—-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"BexTopsl B npocTpaHcTBe".
3akperuieHue

89

Ob6o6maromee moroperne 11 moHsTuit
1 MEeTOoJIOB Kypca reometpuu 10—11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTrOrpaHHuka"

90

O6o61maromniee noproperue 11 nonsituit
U MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aINs 3HAHUHN:
"O6beM MHOrorpaHHuka". 3akpernjieHue

91

Ob6o6mmaromniee noproperue 11 nonstuit
1 METOJ0B Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3allis 3HAHHI:
"[Tmommaayn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomee moBropeHue 11 moHsTHIA
U MEeTOJI0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIX Ten". 3akpernsieHue

93

Hrorosas koHTposbHAsA paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKu

97

Ponb CTCPCOMCTPHU B pa3BUTUHU
COBPCMCHHBIX MHKCHCPHBIX TEXHOJIOTUI




Ponb crepeomerpun B pa3BUTUHU
98 COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU

99 COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
[IpakTHueckoe NpuMeHEeHHe

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJOTHI

WcTopus pa3BUTHS CTEpEOMETPUH KaK
101 HayKH U €€ pOoJib B Pa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUI

UcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U

102

KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTaThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, IIOCKOCTh
79 [IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUSI U3 HUX IMPHU PELICHUU
' reOMETPHYECKHUX 33129
73 OnepupoBaTh MOHATUSAMHU: NAPAJUIETBHOCTh W NEPIEHIUKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 Knaccuduimposats B3aMMHOE paclojOKEHUE MPSMBIX U IJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: IBYTPaHHBIN yroJl, TpaHU JBYIPAHHOTO yIJa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJia, rpajycHas
Mepa ABYIPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOIOI'PDAHHMK, BBIIYKJIBIA U HEBBITYKIIBIN
' MHOTOI'PaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTte OCHOBHBIE BH/bI MHOTOTPaHHUKOB (MHMpaMuja, MpHU3Ma,
' MPSIMOYTOJIHHBIN MapajuiesienurIie 1, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHMKHM, BbIOMpass ~ OCHOBAaHUS  JUId
73 kinaccuukanuy  (BBIIYKJIbIE UM HEBBIIYKJIblE  MHOIOIPAaHHHKH,
' [IPaBUJIbHBIE MHOTOTPAHHUKH, TPsAMbIE U  HAKJIOHHBIE IPHU3MBI,
napasJiesIenuIe bl)
79 OnepupoBaTb HOHATUSMMU: CceKyIuas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHUKOB
710 OOBSACHATh  NPUHLMIIBI  IOCTPOEHHUS  CEYEHUH  MHOTOI'PAHHHUKOB,
' UCIOJb3Yysl METOJ CIIE0B
CtpouTh cedyeHHs MHOTOI'PDAaHHMKOB METOJOM CII€[OB, BBIIOJHATD
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE F€OMETPUUECKUX BEJIMUYMH MO 0Opa3nam
WM QJITOpUTMaM, NPUMEHSsS W3BECTHBIE AHAJIUTUYECKUE METOMBI IIPU
7.12 pPELIEHNN CTaHJAPTHBIX MaTEeMAaTHYECKUX 3aJad Ha BBIUYHCICHHE
paccTOSHUN MEXIy JBYMsI TOYKAMM, OT TOYKU O IPSIMOMN, OT TOUKHIO
IIJIOCKOCTH, MEXKY CKPELINBAIOIUMHUCS IPSIMBIMU
713 Pemate 3a1aun Ha HaXOXJAEHUE F€OMETPUUECKUX BEIMYMH 10 0Opa3nam

W aJIropurtMam, MNpUMCHAS U3BCCTHBLIC aAHAJIUTHYCCKUC MCETOJbI IIpU




pEeLIEHUN CTAHJAPTHBIX MATEMAaTUYECKHUX 3a]ad Ha BBIYMCIICHUE YIJIOB
MEXKy CKPEIIMBAIOIIMMUCS IPSAMBIMU, MEXIY HNPAMOU U IUIOCKOCTBIO,
MEK/y INIOCKOCTSIMM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS

714 MEXY IUIOLIAASIMU MIOBEPXHOCTEH, o0béMamMu MOJTIOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh NMOHATHSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3Bnekarb, MmpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTAaBIECHHYIO Ha
yepTrexax U pUCyHKax
[IpumensaTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, IPEANoararoliuX HECKOJIbKO WIaroB pPEIICHMs, €CIN YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B sIBHOU (hopme
718 [IpuMeHATs mNpocCTEHIMEe MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAI[MOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoUTE MpUMEpHl MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
' YKU3HHU, PACIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
IIpuMeHATs NOTy4YCHHBIE 3HAHNS HA NIPAKTUKE: aHATU3UPOBATH PEAJIbHBIC
CUTYyallu! ¥ IPUMEHATH U3yYCHHBIE IIOHATHUS B ITPOLECCE TOUCKA PEILICHHUS
MaTeMAaTU4eCKl  CHOPMYJIMPOBAHHOW  MpPOOJEMBl,  MOJECIUPOBATH
7.20 pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPUH, HCCIEA0BATH MOCTPOCHHBIE
MOJIEIIU C HCIIOJIb30BAHNEM F€OMETPUUECKHUX TOHATHI U TEOPEM, amrmapara
anreOpbl, peuiarb MPAKTHYECKUE 3aJaud, CBSI3aHHBIE C HAXO0XKJIECHHEM
TF€OMETPUYECKHUX BEJIMUUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NMOHATUAMH: IMIMHJPUYECKas MOBEPXHOCTb, 0Opa3yromue
6.1 LWIMHJIPUYECKON IOBEPXHOCTH, LMIMHAP, KOHUYECKAs IOBEPXHOCTb,
' oOpa3zylomue  KOHMYECKOH  TOBEPXHOCTH, KOHYC,  cdepuueckas
HOBEPXHOCTH
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TNl BPALLICHHS
6.4 KnaccugunupoBaTs B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH




6.5

OnepupoBaTh MOHATUSAMH: LIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA,
BBICOTA CETMEHTA, IAapOBON CJIIOH, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TEI BpAIICHHS,
FEOMETPUUECKHX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy u
OTIMCaHHBIN 0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIH TEJIO
BpalICHUs

6.8

Brruucaste COOTHOIIEHUS MEX 1Y TUIOMIAIMU TIOBEPXHOCTEH M 00bEMaMH
OJOOHBIX TEN

6.9

N300paxkaTe u3yyaemble (UIyppl OT PYKH M C MPUMEHEHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInoyiHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tell
BpaIlleHUS

6.11

W3Bnekarb, WHTEpHpPETHPOBaTH MU MPeoOpa3oBbIBATH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UIypax, IpeACTaBICHHYI0 Ha
YEepTekKax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEAINOJIAraloliuX HECKOJBKO IAaroB PEIIEHUs, €CIU YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM Qopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOamaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICIIuIIeaa pu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JCKAPTOBBI KOOPAMWHATHEI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BCKTOpa, PABCHCTBO BCKTOPOB, KOOPAMWMHATBI BEKTOPA,
yroj MCXKIAY  BCEKTOpaMHu, CKaJIIpHOC IMPOU3BCIACHUC BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPAa Ha YHUCIO, YIroJl
MCKAY BCKTOPAMHU, CKAJISIPHOC IMPOU3BCACHUC, PACKIAABIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETPpUYCCKUC 3aJa41 HA IPUMCEHCHUC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaum Ha [0Ka3aTeIbCTBO MAaTEMAaTHMYECKHX OTHOIIECHUN H
HaX0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuICHNN CTaHAAPTHBIX
MaT€MaTUdYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IIPOrpaMMHBIE CPEACTBA M AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4

6.22

IIpuBouTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOTyYEHHBIC 3HAHUS HA TPAKTHKE: aHAJTU3UPOBATh PEaJbHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKd  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIUPOBATH
pealbHbIE CUTYallUM Ha SI3bIKE F'€OMETPUH, WCCIEN0BATH IMOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHATUI U TEOPEM, arlapara
anreOpsl, pemath MPaKTUYECKHUE 3aJladM, CBS3aHHBIE C HAXOXJEHHUEM
r€OMETPUYECKUX BETUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHSATHSI CcTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3auMHOE  pacmnonokeHue NpsAMBIX B NIPOCTPAHCTBE:  IE€pECEKaroIIHecs,
napajulefibHble M CKpeluBaroluecss mpsiMble. llapamnenbHOCTs HpsIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajuleJbHbIE MpsSMble B IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX NPSIMBIX, MApPAJJICIBHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMHM, YrOJ MEXKIY MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajjiesbHble INIOCKOCTH, CBOMCTBA MapajlIeNbHbIX
miockocteit. [Ipocrelinirie mpocTpaHCTBEHHbIE (PUTYpBI Ha IUIOCKOCTU: TETpa’Jp,
KyO, napajjienenure]], IoCTpOeHUEe CeUeHHH

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTH: TCPICHIAUKYIISAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPsMbIE MapauIeIbHbIE U MEPIECHINKYISPHbIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOM U TIJIOCKOCTH, TEOPEMA O MPAMON MEPHEHIUKYIIPHOU
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXAY MPSAMOM U TIIOCKOCTHIO, IBYrpaHHbBIN
YTOJI, IMHENHBIN yroJ IByrpaHHoro yria. [lepnenaukymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, MPOEKIHs GUrypsl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MJI0CKOCTEN: MPU3HAK NEPICHIUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmepreHUKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOIOI'DAaHHMKA, BBIITYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronbHas
IpuU3Ma, I'paH U OCHOBAHMsI MPHU3MBbI, NpsAMas M HAKIOHHAs IPU3MBbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Mpu3Msl. [lapamenenunes, npsiMOYyroabHbIN Napasienenunes]
u ero cBoiictBa. [lupamupa: n-yronpHas nupamuja, FpaHd U OCHOBAaHHUE MUPaMM/IBb,
O0KOBasl M IOJIHAS MOBEPXHOCTh MHMPAMM[Ibl, NPaBUIIbHAS U yceUEHHAs MUpaMUJA.
OneMeHThl NOpU3Mbl W nOHUpaMuibl. lIpaBuiibHBIE MHOTOIpaHHHUKH: MOHATHE
IPaBUJIBLHOIO MHOTIOIpaHHMKA, NpaBUJIbHAs MpU3Ma M TNpaBWIbHAS NHPaAMUJA,
NIpaBUJIbHASI TPEYTrOJIbHAS MUpaMKJia U IPAaBUIIBHBIN TeTpasap, kyO. IlpeacraBienue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MIPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUHA B nupamujiax, IapajieJIicnuIeaax, IMpaBHUJIBHBIX
MHOT'OTrpaHHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pe6pa, AuaroHajaiu, YrJIbIL. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOM IMOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMON npu3Mbl. [lnomans 6okoBoi
IIOBEPXHOCTH U TOBEPXHOCTH IPABWJIBHONW MHUPaMUJIbl, TEOpeEMa O IUIOIIAIU
yceu€HHoi nupamupl. [Torstue 06 00béMme. O0BEM nmupaMubl, IPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUST MEKIY TUIOIIASIMH MOBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEpXHOCTb, 00pa3yrolire MWIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHap: oCHOBaHUS M OOKOBasi MMOBEPXHOCTb,
o0Opa3syromas 1 0Ch, TIIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroNIMe KOHMYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHWe H BepinHa, 0Opa3yromias
1 OCh, TUIOIIaIh OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, IIouaab moBepxHoctu chepsl. Bzaumuoe
pacnofioxkenue chepbl M IUNIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKoCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomOunammu Ten BpallieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
okoJio cepsl, chepa, BiUcaHHAS B MHOTOTPAHHUK, WJIM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bémMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIPHOTO Mapajuiesienunena 1 cieactBus u3 He€. OO0bEM IIMHApA,
koHyca. O0béM mIapa u rionanab chepsl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMAAIMU
MMOBEPXHOCTEH, 00bEMAMH TI0TI0OHBIX TEJT

6.8

Ceuennst muiuHApa (Tapaiie]bHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBC. CnoskeHrue W BBIYUTAHHE BCKTOPOB.
YMHOXKEHUE BCKTOpPAa HAa 4YHUCJIO. Pasznoxenue BCKTOpa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnuicaa. Pemienne 3aaa4, CBiA3aHHBIX C
NPUMCHCHUEM IIPpABUJI JENCTBHH C BCKTOpaMu

6.10

HpﬂMOYTOJILHaH CUCTCMaAa KOOPpAMHAT B MPOCTPAHCTBE. KOOp)II/IHaTLI BCKTODpA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATAaX. Yron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brrunciaenue YIJI0B MCXKAY MPAMBIMU U IJIIOCKOCTIMMU.
KOOpI[I/IHaTHO—BeKTOpHI:Jﬁ MCTOI ITPHU PCIICHNUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnanenue meronmamMm 10Ka3aTENbCTB, AJITOPUTMAMH PEIICHUS 3a7ad;
yMmMeHue (QOopMyIHMpOBaTh W OINEPUPOBATH MOHATUSMH: OMpENEICHUE,
akcuoma, TeopeMa, CIIEJICTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; yMEHUE (POPMYITUPOBAThH
00paTHOE W TPOTHBOIIOJOKHOE YTBEPKJEHWE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCMOJIB30BaTh METOJ MaTEeMaTHYECKOW WHIYKIIUU;
MPOBOJUTH JIOKA3aTeJIbHBIE PACCYKJIEHUS TPU pEIIeHUW 3ajad,
1 OLICHUBATh  JIOTMYECKYI0 MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OTIEPUPOBATH TOHATUSIMH: MHOXECTBO, MOJMHOMXECTBO, OTIEPAIMH HAaJI
MHO>KECTBAMU; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
anmapar JJisl OMMCAHUS PEAIbHBIX MPOLECCOB U ABJICHUM U MPH pelIeHUN
3aja4, B TOM 4YHCJIE€ U3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUPOBATh MNOHATUAMU: HATYpPaAJIbHOC YHCIIO, IIEJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C pannOHaJIbHbIM II0Ka3aTciIeM, CTCIICHDb C HeﬁCTBHTeHBHBIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallHUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YHucCiJio, MHOXCECTBa HAaTypaJIbHBIX, O CIbIX,
2 palliOHAJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yYMCHHC  HCIIOJIb30BATh
IMPU3HAKHU AOCIIMMOCTH, HaMMEHBIIHN O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCIICHUU 3a1a4; 3HAKOMCTBO C
Ppa3InYHbIMHU MO3MIMMOHHBIMHA CUCTCEMaMH CUHCIICHHA, YMCHUC
BBIIIOJIHATh BBIYHCJICHHE 3HAYCHUM M npeo6pa3OBaHH51 BLIpa)KeHPII’I Cco
CTCIICHAMU H HOFapI/I(bMaMI/I, Hp606pa30BaHI/I}I IlpO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupmMeTHIeCcKast Iporpeccusi, FTeOMEeTpHUIEcKasi porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ reOMETpHYecKass  IMpOrpeccHus; YMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aIMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs U
anreOpanveckas); yMETh MPOU3BOIUTH apU(DMETHUYCCKHE ICHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUSAMU: MaTpuma 2x2 u 3x3,

OINIPCACIINTECIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICI OITPCACIIUTEIIA

YMeHue onepupoBaTh NOHATHSAMHU: pPAalMOHAIBHBIEC, MPPALUOHAIBHEIE,
MOoKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMA YPABHEHUHW U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MNPUEMOB; pelIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C IapaMETpPOM; IPUMEHSThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00J1acTell HaAyKU U peallbHOM KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (GYHKIUS, YETHOCTH (YHKIIHH,
HNEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (PyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIMHM Ha TPOMEXKYTKE, HEeMpepbIBHAS (PYHKIIMS, aCUMITOTHI Ipaduka
(GbyHKIMY, TIepBasi ¥ BTOpas Npou3BOAHAA (DYHKIIUU, TEOMETPUUECKUNA U
(u3nueckuif CMBICI TPOU3BOJHON, MepBoOOpa3Has, oOmpenenEéHHbIH
UHTETpall; yMEHUE HaXOJWUTh AaCUMNOTOTHI rpaduka (QyHKIUU; yMeHUe
BBIUUCIIATh TMPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YAaCTHOTO H
KOMITO3UIIUN (PYHKIUNA, HAXOJAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(YHKIIMHM; yMEHHWE HAXOAWTh MPOU3BOJIHBIC AIEMEHTApHBIX (DYHKIHIL;
YMEHHME HCIIONb30BaTh MPOU3BOJHYIO ISl HCCIeNOBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIIME M HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJB30BaHUEM ammapaTa MaTeMaTUYeCKOTo
aHallM3a; TPUMEHATHh TPOU3BOJHYIO MJIS HAXOXXICHHS HAWITYy4dIlIero
peuleHuss B NPUKIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-IKOHOMHUYECKUX WU

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IJIOoIaan 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATEMATUYCCKOTO MOICIUPOBAHUA C

noMoIsko qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIUs, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUIHAS
¢byHKIMS, panroHasbHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKUE
GyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaduKH W3y4EHHBIX (YHKIUH, BBIMOIHATH MPEOOpa3OBaHUS
rpadukoB GYHKUMH, HCIOJIB30BaTh IpadUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEUICHUU 3a/1a4 U3 APYruX YYEOHBIX MPEIMETOB U
3aa4d U3 peaJbHOM KHU3HM, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIL30BATh CBOMCTBA U rpaduku PyHKIIHIA IJ1s peIIeHHS
ypaBHEHUI, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOM MIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHUH, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7add Pa3HBIX THUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS JINYHBIMUA U CEMEHHBIMU
(uHaHCaMM); COCTaBIIATh BBIPAKEHMSI, YpaBHEHHUS, HEPaBEHCTBA U UX
CUCTEMBbl IO YCJIOBHIO 33Jayd, HCCIEAOBATh MOJYYEHHOE pELIECHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEIUPOBAThH
peasibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3a/layH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAaHUEM arlapara

anredpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSAMU: cpeiHee apudMeTudeckoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIlIee 3HAUCHUS, pa3Max, TUCTIEPCHs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO HaOOpa; yMEHUE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(bOpMAaIMIO, TIPECTABICHHYIO B TA0NIUIaX, Ha qUarpaMmax, rpadukax,
OTPAKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
uHGOPMAIIMI0O C TIOMONIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHCJIE C MPUMEHEHUEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPECTB; TpaMueCKH UCCIeA0BaTh COBMECTHBIE
HaOMOJIEHUsT C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccun




YMeHue OoInepupoBarTh IOHATHUSAMM: CIydalHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYYaHOTO COOBITHS; yMEHHE BBIYHCIATDH
BEPOATHOCTh C HCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPHUMEHSTH
(GopMyNBI CIOXEHHUSI W YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSATHOCTH, (hopmyiny beprymmm, komOuHaTOpHBIE (PAKTHI U HOPMYIIHI;
OLICHUBAaTh BEPOSITHOCTH PEAJBHBIX COOBITUI; YMEHHE OIEPHUPOBATH
NOHATUSAMH: Cly4allHas BEJIMYHMHA, pACIPEICICHUE BEPOSATHOCTEM,
MaTE€MaTHYECKOe OKUJAHME, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENMYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PAaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOIO PACIPEICIICHUI;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA W3Y4YEHHBIX paCHpENEICHUN U
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCEd,
METO/IbI BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIKUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH IMOHATHUAMH: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK, OMHOM HbIOTOHA;, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKTHI U paCcCYKIACHUA AJIs pEILICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOTYYECHHBIN pPe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXTPaHHBIM yYroy, CKpelIMBaloOlUecs MpsMBbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yrou
MEXIY MPSMBIMH, YroJl MEXIy HPSIMOM U IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEKITY
PSIMBIMHU, PACCTOSIHHE MEXAY TUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnu 3a7ad u3ydyeHHble (aKThl U TEOPEMBI TUIAHUMETPHUH; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI) T€OMETPUYECKUX TMOHATUNA U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (GUTYpbI, 00BEM (uUrypsl,
MHOTOI'paHHMK, MPaBUJIbHBI MHOTOTPAHHUK, C€YEHUE MHOTOI'pDAaHHUKA,
KyO, mapamienenunesn, Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHHs, LIIMHAP, KOHYyC, wap, cdepa, miom@ans chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIBHOTO IMapajuiejiCnvIiicaa, mupamMuabl, MPHU3MbI, LHUJIWHIpPA,




KOHYCa, IIapa, pa3BEPTKA ITOBEPXHOCTU, CEYECHMS KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHIO, CEYEHHE Iapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpALICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEAeICHUS U3ydaeMbIX (PUTyYp, BBIIBUTATh THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBHIBATH HIIH
OmnpoBepraTh MUX; YMEHHE MPOBOJIUTH Kilaccudukauuio ¢Guryp 1o
pPa3IUYHBIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMmenne OINCpHUPOBATh TOHATHUAMMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAUMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHuE MOAOOHS, MOJOOHBIE (UIYpBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHCIE B MPUPOJIE,
HUCKYCCTBE, ApPXUTCKTYPEC, HCIIOJIb30BAaTh T'COMCTPUUCCKHUE OTHOIICHUA
MIPH PELIEHUH 3a]1a4; HAXOJUTh T€OMETPUUECKHE BETUUHUHBI (JIJIMHA, YTO1,
TJI0IA b, 00BEM) MTPHU PEIICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB U
W3 peaJibHOM JKU3HU; YMEHHUE BBIUUCIATH F€OMETPUUYECKUE BETHMUMHBI
(nmiHa, yroJ, miomanak, oO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
M3Y4YeHHbIE (OpPMYJIbl U METOAbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpamMubl, TPU3MBL, KOHYyCa, HWIMHIPA, TUomaab cdepsl; 00bEM Kyoa,
OPSAMOYTOJbHOTO TapajUleNienuiea, MUPaMUbl, MPU3MBbL, UIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAUHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHMUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpAaMHU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I peIICHUA TCOMCTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘le6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  paCllO3HABATb

NPpOSABJIICHUC 3daKOHOB MATECMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAWUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUMCKOM H  MHUPOBOH

MAaTeMaTU4eCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 Harypanbnbie u 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCEN
12 Panmonanenpie ywcna. OOBIKHOBEHHBIE M JCCSITHYHBIC APOOW, MPOIICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenenp ¢ uenbiM mnokaszareneMm. CTeneHb C palMOHAIBHBIM IOKa3aTEJIeM.
. CBolicTBa CTEIEHU
Ls CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble YHuCiIa. Apu@MeTHYECKHE Omnepanuud ¢ JIeHCTBUTECIBHBIMHI
1.7 yucnamu. [lpuOmmxk€HHble BBIYMCICHMS, TMpaBWIa OKPYIVICHUS, NPUKUAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHM
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppauuoHaibHbIe YpaBHEHHS
2.3 TpuroHoMeTpUUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkmums, cmocoOwl 3amanus Gynkinuu. ['paduk dyaknuu. B3anmaOo oOpaTHBIE

> ¢bynkuuu. Yérnbie n Heuétnele Gynkuuu. [leproanueckue GyHKIun
OO6nacte ompeneneHUs] W MHOXKECTBO 3HaueHW ¢ynkumu. Hymm dyHkumu.
10 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIuH. Hambonblnee W HaumMeHbIIee 3HAUYCHHE
(GyHKIMU Ha TPOMEKYTKE
13 Crenennas (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3aTteneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomeTtpuueckue HyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Hauana MaTeMaTHueCKOTro aHaJIn3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 3€MEHTAPHBIX PYHKIIUN
[IpuMeHeHre TPOM3BOJHONW K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHrne Hanbonbero 1 HaMMEeHbILIEro 3HaueHHsI PYHKIUK Ha
OTpe3Ke
4.3 ITepBoobpasnas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoO3KecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTuCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTH BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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I'eometpus. 10-11 knaccel : yueb. s o0iieoOpa3oBaT. opranu3aiuii: 6a30BbIi U
yray6i. ypoau / JI.C. AtanacsiH u Ap. - 9e uzn. - M. : [Ipoceemienue, 2021. -

287c.:ui.

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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