


MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eCleueHHE  BO3MOXHOCTH  NPUOOpETeHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIIIYOJNEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHHE TMPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (UTIypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKMA M Te€Ja BpalleHUs, KOHCTPYHMPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHWY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKU B TIPOBEIICHUHN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYaIlMi, HCCJIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel U KOOpAWMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus  Juis auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXITY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha usyuenne ydyeOHoro kypca «Il'eomerpusi» Ha yriyonéHHoM ypoBHe B 10
kiacce — 102 gacos (3 yaca B Heneno), B 11 kimacce — 102 vaca (3 gaca B HeZelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXIpaHHbId U MHOTOI'PaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlperncraBiieHne O NpaBUIIBHBIX MHOIOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPH3M, CHMMETpPHUS MPABHIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPAa3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[ToHATHSA: IMWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAss ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromme TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIrieHus: Ha Tiockoctu. Pa3Béprka mummHapa u koHyca. Cummetpus chepsl u
mrapa.

O06bEM. OcHoOBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHMK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUCHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ IEPEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHats! BekTopa. PasznoxxeHue BekTopa
no ©6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YUYEBHOI'O KYPCA
«TEOMETPHS» (YTJIYBJEHHBINH YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHUH, TPOLETYP
IpaKJaHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), YMEHUE B3aUMOICHCTBOBATh
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSIMU U HaA3HAYCHUEM;

2) mnaTpUuOTHYECKOEe BOCIIUTAHUE!

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON HUIACHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCUIICKOW MAaTE€MaTHUKH, LEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUAM POCCUICKUX MAaTEMATHUKOB M POCCHUHCKOM MAaT€MAaTHYECKOW IIKOJIBI,
HCIIOJL30BAaHUE ATUX JIOCTIKEHHH B JPYrMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE IYyXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C IMPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHHUI HAayKH U JIESITEIbHOCThIO YUEHOr0, OCO3HAHUE JTUYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOUas HCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCOPUMMYHBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSIThH MaTEMAaTUYECKUE 3HAHUS B MHTEpECax
3I0pOBOTO0 M 6Oe30macHOro o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE TMHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OT/bIXA,
peryiasipHas (Qu3uyeckas akTUBHOCTH), (DU3UUYECKOE COBEPILICHCTBOBAHHE MIPU
3aHSTUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodeccuOHANBHOM JESATENbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayuied npodeccun u
peann30BhIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY O00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HM,



FOTOBHOCTh K AKTMBHOMY YYaCTUI0 B  PEIIEHUU TMPAKTUYECKUX  3ajay
MaTeMaTUYECKOU HApPaBIECHHOCTH;

7) 3Kx0JIorHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KYJbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COIIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON W COLMAIBHOU
Cpezbl, OCO3HAHUE TJI00AILHOTO XapaKTepa SKOJOTHUECKUX MTPOOIeM, OpUEHTAIIUS Ha
MIPUMEHEHNE MaTEeMaTHYECKUX 3HAHHUM TSl PEIICHUS 3a1a9 B 00IaCTH OKPY KaIOIIeH
cpenbl, IJIAHUPOBAHHME TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIAEACTBUM IS
OKPY’KaroIeh Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, TOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak c(epbl 4eIIOBEUYECKON JeATEeIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUISL Pa3BUTUS LIMBWIM3AIMHU, OBJIAJCHHUE SI3BIKOM MAaTeMaTUKH M MaTeMaTHYECKOU
KYJbTYpPOU KaKk CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISIBIISAITH M XapaKTEPU30BaTh CYIISCTBCHHBIC NPHU3HAKA MAaTEMaTHYECKHUX
00BEKTOB, MTOHATUH, OTHOIICHUH MEXy TOHATHIMH, (OPMYIHPOBATH OTPEICTICHUS
MOHSITUH, YCTAHABIUBATH CYIIECTBEHHBINA MPU3HAK KJIACCU(DUKAIIUU, OCHOBAHMSI JIJIS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIIH3A,;

BOCIIPHHUMATD, dbopMmyaupoBaTh W TPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBJISAITh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCYHS B
dakTax, MaHHBIX, HAOMIONEHUSX W YTBEPXKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;

JeNnaTh BBIBOJBI C HCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIPHO JTOKA3aTEIbCTBA MATEMATUYECKUX YTBEPIKICHUN
(TpsiMbIe ¥ OT TPOTHUBHOTO), BRICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh CIOCOO penieHus YyuyeOHOW 3agauM  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHMs], BbIOMpaTh Hanbosee MOAXOASIINNA C yUETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB).



ba3oBble uccieaoBarebCKue 1eCTBUA:

WCIOJB30BaTh BOIMPOCHl KaK HCCIEIOBATEIbCKUM HMHCTPYMEHT [O3HAHUS,
(bopMyIpOBaThH BOIIPOCHI, bukcupytonme IPOTHUBOPEYHE, npo0iemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEIbHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEAOBAHUE 110
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSATENbHO (OpMYJIHPOBaTh OOOOIIEHHSI W BBIBOJBI IO pe3yjbTaTaM
MPOBEACHHOTO  HAONIONEHUS,  WCCICAOBAaHUS,  OIEHWBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCAa, a TaKXKe BbIABUTATh
MIPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanueii:

BBIABJIATh JAePUUUTH MHGOpPMALUM, JAAaHHBIX, HEOOXOIUMBIX Il OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpATh WH(OPMAIMI0O U3 HMCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (POpM
MIpEeICTaBIICHHUSI;

CTPYKTYypHUpOBaTh HWH(OpMAIMIO, MPEACTaBISITh €€ B Pa3Iu4HbBIX (Qopmax,
WJUTIOCTPUPOBATH IpapruecKy;

OIICHUBATh HaJIEXKHOCTh uHbopMaIu o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbI€e eHCTBUS

OoO1enue:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKIEHHUS B COOTBETCTBUM C YCIOBUSMH U
LEeJIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBMCHHBIX TCKCTax, JdaBaTb ITOSACHCHUA 110 XO)]y peH_IeHI/ISI 3aJa4du,
KOMMCHTHUPOBATb HOJ'IyT—IeHHHﬁ pGBYJ'II)TaT;

B XOJ€ OOCYXXIEHHs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBlI,
HpO6HCMBI, pemaeMoﬁ 3aJa4M, BBICKA3bIBaATh UJCHU, HAIICIICHHBIC HA IIOUCK peIHeHI/ISI,
COITIOCTABJIATH CBOU CY)K,JIGHI/ISI C CY)KJICHI/ISIMI/I llpyrl/IX yLIaCTHI/IKOB Juaiiora,
oOHapy>XUBaTh pa3IU4Me MW CXOJACTBO TMO3UIMH, B KOPPEKTHOH (Qopme
(bopMyIUpPOBaTh PA3HOTJIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIﬂTI) pGSYJ'IBTaTI)I peIHeHI/ISI 3aJgayu, BKCHepI/IMeHTa, HCCIIEAOBAHNA,
IIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMaT BBICTYIUICHUS C YYETOM 3ajad
IIpPEe3eHTaIlid U OCOOCHHOCTEH ayAuTOPHUH.



PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3aJayM, BbIOUpATh CIIOCOO penieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yI€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BIIJICTh HaBBIKAMHU TO3HABATEIHHON pedIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOLIECCA U pEe3yJIbTaTa PEIICHUS MaTEMaTUYECKOM
3a/1a4u;

MPEABUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a7ayH,
BHOCUTb KOPPEKTHBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTUKEHUS WIM HEAOCTH)KCHUSI PEe3yJbTaTOB ACSATENbHOCTU, HAXOIUTH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

NOHMMATh W HCMOJb30BaTh IMPEUMYIIECTBA KOMAHIHONW M WHAWBUYyaTbHOMN
paboTHI IPU pPEIIEHNUN YU4EeOHBIX 3a/a4, TPUHUMATH 11€71b COBMECTHOM JESTEIBLHOCTH,
IJIAHUPOBAaTh OPraHU3aIlMI0 COBMECTHOW palOThl, pacnpenensitb BHUILI PpadoT,
JIOTOBApUBATLCS, OOCYXIaTh MPOLECC U pe3yJbTar paboThl, 0000IaTh MHEHHS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax padboThl (0OcyxkaeHus, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMbI» U HHBIC), BBIMOJIHATH CBOI YacTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMaH/bl, OIICHUBATh KAYECTBO CBOETO BKJIAJIa B
oOmuit  OPOAYKT MO  KpUTepusiM,  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJECHUCTBUA.

NPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kiaacca oOygaromuiicss HayquTCs:

¢ CBOOOJIHO ONIEPUPOBATh OCHOBHBIMU MOHSATUSIMU CTEPEOMETPUU TIPU PEIICHUU
3a/1a4 U MPOBEJICHUN MAaTEMATUUYECKUX PACCYKICHMUII;

e IPUMEHATh AKCUOMBI CTEPEOMETPUU M CIEJICTBUS M3 HUX MPU PEIICHUH
r€OMETPUYECKUX 3a/1a4;

e KJJacCU(GUUMPOBATh B3aWMHOE PACIOJOXKEHUE TMPSIMBIX B TPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

¢ CBOOOTHO OMEPUPOBATH MOHSATUSMU, CBSI3AHHBIMU C yIjaMU B MPOCTPAHCTBE:
MEK]ly IPSIMBIMU B POCTPAHCTBE, MEXAY MPSAMON U IIOCKOCTHIO;



 CBOOOJTHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
¢ CBOOOJIHO  pacro3HaBaTh OCHOBHBIE BHJABl MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMuaa, NpsSIMOYToJIbHBIN Napaijiesienurne, Kyo);

* KJIACCU(PHIIUPOBATH MHOTOTPaHHUKH, BBIOMpast OCHOBAHUS ISt
KJIacCU(UKaLIUH;
¢CBOOOJTHO  OMNEpPUpPOBaTh  MOHATHUAMH,  CBS3aHHBIMH C  CEYCHHEM

MHOT'OTPAHHUKOB IJIOCKOCTBIO;

* BBIMOJHSATh MapajliebHOE, IIEHTPAIbHOE U OPTOrOHAIIBHOE MPOCKTUPOBAHHE
¢Guryp Ha MIOCKOCTb, BBIMIOIHATh U300paKeHHs PUTYP HA TIOCKOCTH;

¢ CTPOUTh CEYEHUS MHOTOIPAHHHMKOB PA3JIMYHBIMA METOAAaMH, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKUE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHH3Y;

 BBIYUCJIATh IUIOIIAAU MOBEPXHOCTEH MHOIOIPAaHHUKOB (IIpU3Ma, MUpaMHJa),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyT;

* CBOOOZHO ONIEPUPOBATH MOHATUSIMU: CHMMETPHUSI B IPOCTPAHCTBE, LICHTP, OChb U
MJIOCKOCTh CHMMETPHUH, LEHTP, OCh U TUNIOCKOCTh CHMMETPUU (DUTYPHI;

¢ CBOOOJTHO OIEpPUPOBATh TMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpamM H
KOOpPJMHATaM B IIPOCTPAHCTBE;

e BBIMOJIHSATH ACHCTBUS HAJ| BEKTOPaMU;

epelIaTh 3aJlayd Ha JIOKA3aTEJIbCTBO MAaTEeMaTHYECKUX OTHOIICHHH H
HaXO0KJE€HUE T€OMETPUUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIE METObI MPHU
pELIEHMM MaTEeMaTUYECKUX 3aad IOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IPUMEHATh  MPOCTEHIINE  MPOTPAaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 33]1aY;

e U3BJIEKaTh, MpeoOpa3oBbIBaTh U HHTEPIPETHUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TNpPEJICTaBICHHYIO Ha
YepTekKax U pUCyHKaXx;

o IPUMEHSTH MOJYYEHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATh U AHAIU3UPOBATH
peanbHble CUTyalluu, IPUMEHSATh U3YYEHHBIC MOHATHUS B MPOLECCe MOMCKa
pelleHrsT MaTeMaTU4eckud C(HOPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATH
peanbHbIE CHTyallMd Ha $3bIKE TIE€OMETPUH, HCCIEAOBATh MOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM TI'€OMETPUUECKUX MOHATHI M TeopeM, arrmapara
anreOpbl, pelarb MNPAKTUYECKUE 3a/layd, CBS3aHHbIE C HaXOXICHUEM
reOMETPUYECKUX BEJIUMYHH;

eMETh TMPEJICTaBICHUs OO0 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHS TEXHOIOTHIA.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:



¢ CBOOOJTHO ONEPUPOBATH MOHATUAMH, CBS3AHHBIMH C LWIMHIPUYECKOH,
KOHUYECKOW U c(epuyeckoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
HOJTyYEHUS;

e OIIEPUPOBATh TOHATHSAMH, CBSI3aHHBIMM C TEJIaMU BpalllEHUS: LUIMHIPOM,
KOHYyCOM, c(pepoii u mapowm;

e pacmo3HaBaTh Tesa BpalleHus (LMUIUHAP, KOHYC, cepa U map) U OObICHITH
CIOCOOBI MOTYYEHUS TEN BPALLICHHUS;

* KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHUE C(HEPBI U TIIOCKOCTH;

e BBIYUCJIATH BEJIMUYUHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHUs, 00bEMBI
M IUIOIIAJA TOBEPXHOCTEM MHOTOIPAaHHUKOB W  TeJl  BpALICHUS,
Tr€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

¢ CBOOOJTHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMM C KOMOWHALUSAMHU Tel
BpallleHUss U MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIA B cdepy u
ONHCaHHBIM OKOJIO cdepbl, cdepa, BOUCAHHAST B MHOTOIPAHHUK WIH TEJO
BpalICHUS;

 BBIUKCIISATh COOTHOIICHHSI MEXIY IUIOMAIsIMU MOBEPXHOCTEH U 00BEMaMH
ITOJIOOHBIX TEJI;

e U300paKkaTh U3y4yaeMble (PUTYpbI, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU
U3 PHUCYHKOB NPOCTHIX OOBEMHBIX (UIYp: BHUA CBEpXy, COOKYy, CHH3Y,
CTPOUTbH CEYEHUS TEJ BpALLICHUS;

e U3BJIEKATh, HMHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(POpPMALUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpPEACTaBICHHYIO Ha
4epTekKax U pUCyHKax;

e CBOOOHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

e BBIMOJIHATH ONEPALIMU HAJl BEKTOPAMU;

*33/1aBaTh IJIOCKOCTh YPABHEHNEM B JIEKAPTOBON CUCTEME KOOPAMHAT;

e pEIIAaTh T€OMETPUYECKUE 3a/laUud HA BBIYMCIICHHE YIJIOB MEXKIY NPSAMBIMHA U
IJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHHH;

¢ CBOOOAHO OMEPUPOBATH TMOHATUAMM, CBSI3aHHBIMU C  JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUMN;

¢ BBIMIOJIHATD ~ M300pa)KEHUSI MHOTOTPAHHUKOB W TeJd  BpAlllEHUS MpH
MMAPAUIEIBHOM  IIEPEHOCE,  LEHTPAIBHOW  CHUMMETPUH,  3€PKAIBHOU
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MO100us;

¢ CTPOUTH CEYEHUS MHOTOIPAHHMKOB W TE€J BpaIICHUS: CEUEHUS UMUIUHApA
(mapajuienbHO U MEPHEHIUKYJSIPHO OCH), CEYEHHUs KOHyca (IMapasiesibHbIe
OCHOBAHMIO U MPOXOAILIME YEPE3 BEPILINHY ), CEUEHUS L1apa;

¢ MCIIOJIB30BaTh METOJbl IIOCTPOCHMSI CEUYEHMH: METOJ CIEAO0B, METOJI
BHYTPEHHETO MPOEKTUPOBAHUS, METO NIEPEHOCA CEKYILEN TIIOCKOCTH;



e IOKA3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

e IPUMEHSATH T€OMETpUUECKHe (DAKTHI AJSl PEUICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IPEAIONAraloIuX HECKOJIBKO IIaroB PELICHUs, €CIA YCIOBUS IMPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

epelIaTh 33Jlayd Ha JIOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHHH H
HAaXO0K/JEHUE T€OMETPUUECKUX BEJIIMYNH;

e IPUMEHSTh NPOTrPAMMHBIE CpPEICTBA M 3JIEKTPOHHO-KOMMYHHKALOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

e IPUMEHSITH TOJyYCHHBIC 3HAHMS HA MPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh U
OLICHUBATh PEaJIbHbIE CUTYyaI[UU, IPUMEHATh U3YYCHHBIEC TIOHSTHS, TEOPEMBI,
CBOMCTBa B IIPOLIECCE MOUCKA PEIICHHS] MATEMAaTUYECKU CPOPMYITHMPOBAHHON
npoOJieMbl, MOJEIMPOBATh pPEAbHbIE CHUTyallud Ha SI3bIKE TI'E€OMETPHH,
UCCJIEIOBATh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM TI'€OMETPUYECKHUX
HNOHATUH W TeopeM, ammapaTta ainreOpbl, pelaTh HPaKTUYECKUE 3aJaud,
CBA3aHHBIE C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e METh TPEJICTABICHUA 00 OCHOBHBIX JTalax pa3BUTHUSA TE€OMETPUH Kak
COCTaBHOH 4acTH (yHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE
I'EOMETPHUA 10 KVIACC

Ne
n/
n

KoumnuectBo yacos DJIeKTPOHHbIE
(uu¢posbIe)
0o0pa3oBaTe/IbHbI
e pecypchbl

Haumenosanue
pa3jesioB U TeM Bcer Kontpoubnbr  IIpakTnyecku
NporpaMmel 0 e padoTnl e padoTnl

B
BCIICHUC B 23 1 1
CTEPEOMETPHIO

Bzanmuoe
pacrnoaoKeHnue
HpﬂMBIX B
MPOCTPAHCTBE

[TapayienbHOCTB
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

[TepnienauKynsapHOCT
b IIPSAAMBIX U o5 1

IIJIOCKOCTEN B
MIPOCTPAHCTBE

VYTl ¥ paccTosHUSA 16 1 1




6 MHororpaHHUKH

Bekrtopsl B
MIPOCTPAHCTBE

IToBTOpEHME,
000011IEHE U
CHCTEMAaTU3alHs
3HAHWI

11

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

102

I'EOMETPHUA 11 KITACC
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Ne

n/n
NporpamMmbl

AHamutnyeckas
reoMeTpus

KoaunuecTBo 4acoB

Bcero

15

KonTpoabHble
padoThI

IIpakT4yeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)

o0pa3oBaTejibHbIE
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[ToBTOpEHME,
000011IcHIE U
CHCTEeMaTH3aIus
3HAHUH
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O0BEM

MHOIr'OrpaHHuKa

4 Tena BpaieHus

17

24

[Tnomanu
MTOBEPXHOCTU U
00BEMBI KPYTIIBIX
Ten

6 JIBVOKeHUS

[ToBTOpEHME,
00001ICHNE 1
cUcTeMaTu3aIus
3HaHUH
OBIIEE
KOJIMYECTBO YACOB
1O ITPOI'PAMME

17

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHHM M CJCICTBUS W3 HUX INPH PEHICHUU
' rEOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCTh U HEPHEHAUKYISAPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aUMHOE DPACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YTOJ, TPaHH ABYTPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBINH Yroi JBYTpaHHOrO yria, TpaaycHas
Mepa IBYTPaHHOTO yTiia
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, HpU3Ma,
' OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TIPAaBUJIbHbIC
MHOTOTPaHHHKH, IPSMbIC U HAKIIOHHBIC TTPU3MBI, TTApajlIeIICITUTIC IBI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI IOCTPOSHUSI CEYCHHI MHOTOTPAHHUKOB, HCIIOIB3YS
' METO/I CIIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA aITOPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeLICHUH  CTaHAAPTHBIX MaTeMaTHMYeCKHMX 3aJad Ha  BBIYHCIIEHUE
paccTOAHUN MEXIy ABYMs TOYKAMHU, OT TOYKM 1O MPSAMOH, OT TOUKHIO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS NPSMBIMU
713 Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKUX BEIMYMH IO 0Opasiam

WKW aJroputMaM, HOPUMCEHAA H3BCCTHBIC AHAIUTHUYCCKUC METOJBI IIpU




PCHICHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3aJla4d Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOIIUMUCA IPAMBIMU, MEXIY HpﬂMOfI 1 IINIOCKOCTBIO,
MECXKAY IIIOCKOCTAMU, IBYT'PAHHBIX YI'JIOB

Boeruncnsate 00bEMBI M IIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh NOHATUAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCbh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUU (PUTYPHI
U3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, mpeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[IpumensTe reoMerpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a/1a4, MPEANOJNIaralollluX HECKOJIbKO MIaroB pEIIeHUs, €CITU YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
718 IIpumenars npocTeimMe NpOrpaMMHBIE CPEACTBA ©  AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIUTE TpUMEpPbl MAaTEeMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh MONMy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH peasibHbIE
CUTYyallUu U NPUMEHATh U3yUEHHBIE TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYecKu c(OpMYIHMPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIe
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEN0BAaTh IIOCTPOECHHBIE MOJAEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreOpsl,
pemiatb  NpakTUYECKHWEe  3ajaud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUECKUX BEIMYUH
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMJIMHAPHYECKAs IMOBEPXHOCTb, 0Opa3yrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (MIUJIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPALICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioskeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEHTa, IIApOBOH €O, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJ1081, IIIAPOBOM CEKTOP




6.6

Boruncnsate 00BEMBI W IJIOHMIAAM  TIOBEPXHOCTEH Ten  BpallleHUs,
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

6.7

6.8

6.9

OnepupoBarh MOHATHSIMH: MHOTOTPAHHUK, BIHCAHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIECAaHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMAASIMH MTOBEPXHOCTEH M 00bEMaMu
IMONOOHBIX TEI

N3o6paxarh u3zydyaemble GUTYpBl OT PYKH U C MPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BobinonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYCHHUS TeI
BpallCHUs

6.11

6.12

6.13

W3Brekatb, WHTEPIPETHPOBAThH M MPEOOPa3oBbIBaTH HHGOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTrexax U pUCyHKax

[TpumensTh reomeTpuueckue (axKThl ISl PEHICHHs] CTEPEOMETPHUECKUX
3a1a4, MPEINOoaraloliiX HECKOJbKO IIaroB peEIIeHUs, €CITH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJ'IHSITI) ﬂeﬁCTBHﬂ CIIOKCHUA BeKTOpOB, BBIYUTAHUA BGKTOPOB nu
YMHO)KGHI/H[ BeKTopa Ha 4YucCio, O6’b${CH$ITI>, KaKnuUMH CBOI\/JICTBaMI/I OHU
o0JrazaroT

HpI/IMeHSITL IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MMOHATUAMU:. JCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIOJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpPOB M TNpOM3BEIACHHE BEKTOpPa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEICHUE, PACKIaJbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

6.19

33}13B3TI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT

Pemate HpOCTCfII.HHG TCOMCTPHUICCKUC 3ala4Y Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

6.20

Pemrate 3amaumM Ha [0Ka3aTEILCTBO MATEMATHYECKHUX OTHOIICHUH U
HaXOXXJICHWE TEeOMETPHUYECKUX BEIWYMH IO 00pas3laM WIH aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABl  TNPH  pENICHWW  CTaHJIAPTHBIX
MaTEeMaTHYECKHUX 3a71a4

6.21

[IpumensTh mpoCTEillive MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUUECKHX 3a]a4

6.22

IIpuBOoauTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATh IPOSBICHNE 3a4KOHOB T€OMETPUU B UCKYCCTBE




[IpumeHATh MONMy4YEHHbIE 3HAHUS Ha NPAKTUKE: aHAIM3UPOBATh PEajbHbIC
CUTYyalluu U NPUMEHATh U3YUYCHHBIC MTOHATHUS B MPOLIECCE IMOUCKA PELICHUs
MaTeMaTHU4ecKu cHopMyTUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEAbHbBIE

6.23 CUTyallMl Ha A3bIKC TI'€COMCTPHH, HCCICAOBATH IIOCTPOCHHBIE MOACIU C

HCII0JIb30BAHUEM I'€COMETPHUIYCCKUX MMOHATUH U TEOpEM, alIiapara anre6pH,
peuiaTtb IMPAKTUYCCKUC 3aJa4u, CBsA3aHHBIC C Hax0XJICHHUECM
TCOMETPHUICCKUX BCIIUINH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kona
v

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3anMHOe pacrionokeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJIIEIIbHBIE
N CKpCHIMBAIOIIHECA  MPAMBIC. HapaJ'[J'IeJ'II)HOCTB MNpsAMBIX U MIOCKOCTEH B
[IPOCTPAHCTBE: IAPAJUIEIAbHBIE IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSMBIX, NAPAUICIBHOCTh MNPSIMOM M IUIOCKOCTH. YTIIBIC COHAIPaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy MNpsAMBIMU B IpocTpaHcTBe. [lapamnenpHOCTh IIIOCKOCTEM:
MapajulesibHbIE IUJIOCKOCTH, CBOMCTBAa MNapajUIeNbHbIX IIockocTen. [Ipocreimme
MPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUJIOCKOCTH: TEeTpadap, KyO, mapauienenunen,
IIOCTPOEHUE CEUYECHU I

[lepneHAUKYISIPHOCT, TNPSAMOM U IUJIOCKOCTH: MNEPHNEHAUKYISPHbIE TMpsIMbIE B
MPOCTPAHCTBE, MPSIMbIe MapaJlJIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH MPSAMON U IUIOCKOCTH, TEOpPEMa O MPSMOM MepHneHIUKYISIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKIAY MPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, IMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TUIOCKOCTH, TPOSKIHsS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPHNEHIUKYISIPHOCTH ABYX
mrockocteil. Teopema o TpEX meprneHIuKyIIpax

[lonaTe MHOTOrpaHHHMKA, OCHOBHBIE 3JEMEHThl MHOIOTPAHHUKA, BBIMYKIbIE H
HEBBIMYKJIblE MHOTOIPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAs MOBEPXHOCTh pu3Mebl. [lapamienenunen, npsMOyroibHbIA Napajuienenunes u
ero cporcrBa. [Iupammpa: N-yrospHas nNUpamMuaa, TPAHU U OCHOBAHHUE IMHUPAMUIBI,
OOKOBas W TOJHAS MOBEPXHOCTh NMUPAMHU[BI, MpPaBUIbHAS U YCEUEHHAs MUpaMHJA.
ONeMeHTbl Tpu3Mbl M nOUpamuabl. lIpaBuibHbIE MHOTOTPaHHUKU: TIOHATHE
MpaBUJIBHOTO MHOTOTpPaHHHMKA, MpaBWJIbHAs TMpU3Ma M MpaBWIbHAS MNUpaMHUa,




NpaBUJIbHAS TPEYroJIbHAs MUpaMHJIAa U TPABMIIBHBINA TeTpasap, Kyo. [lpeacrasienue o
IIPABWJIBHBIX MHOTOIPDaHHUKAaxX: OKTa’ap, MAOACKa’ap u ukocadapyrue CeueHus
IIPU3MBI U ITUPAMU B

7.5

CuMmMeTpHs B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOUKH, NMPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMujgax, Mapajulelenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbluucnenue »1€MEHTOB MHOTOIpAaHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOM IIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0LAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOI Tipu3Mbl. [11o1maas 60K0BO# MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOM IUPAMHUIABI, TEOpPEMa O IUIOLIAJAM YCEUYEHHOM NHUPAMMIBIL.
[onsarue 06 06véme. OOBEM MUpaMuIbl, IPU3MBI

1.7

[Tono6urie Tena B mpocTpancTBe. COOTHOLIECHHUS MEXAY IUIOMAISIMHU MOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[unuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHHMA W OOKOBas MOBEPXHOCTD,
oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKkoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 0oOpasyromias U OcCh,
ionaab OOKOBOWM M TONHON TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BBICOTA, OCHOBAHHS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUIOMalbp MoBepxHocTU cheprl. B3anmuoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

N3006paxeHue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka nUIMHApa U KOHYca

KOM6I/IHaI_II/II/I TCJI BpalllcCHUA U MHOTOT'PaHHHUKOB. MHoror PAaHHUK, OIMCaHHBIM OKOJIO
C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINU TCJIO BpallICHUA

6.6

[Tonstue 06 oO0BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cieacteus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
OO6béM 1mapa ¥ miomaab chepol

6.7

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOMIAIIMUA TOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

6.8

Ceuenuss muIMHApa (MapajuleIbHO U MNEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILINHY), CEUEHUS 11apa

6.9

Bextop Ha miockocté M B mpocTpaHcTBe. CloKeHHE U BBIYUTAHHE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha uucio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM




BekTopaM. [IpaBuiio napamienenunena. Pemenue 3aiay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWJI ICUCTBUI C BEKTOpAMH

[IpsamoyronpHasg cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopaumHatel BeKTOpa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekrtopamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY NPSIMBIMA M IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELLICHUN F€OMETPUYECKUX 3a/1a4

6.10

IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPpeGOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
NpoBepPsieMOro = OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMBbI CpeHero oo1ero
TpeOoBaHus o0pa3oBaHust

Brnanenne Meromamm J0Ka3aTeNbCTB, aNTOPUTMAMU pEHICHUS 3a/ady;
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSTh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M MPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HMPUMEPHl U
KOHTPOPUMEPBI, HCIOJb30BaTh METOJl MAaTEMaTUYECKOM WHIYKIUU;
MMPOBOAWTH AOKA3aTCIBHBIC PACCYXKACHUS MPHU PCIICHUH 3a71a4, OUCHHUBATDH
1 JIOTUYECKYI0  TPaBUIBHOCTh  PACCyKJIEHUW; YMEHHE ONEepUpOBaAThH
MOHATHUAMU. MHOXECTBO, IMOAMHOXKCCTBO, OII€palliyi HaJl MHOXCCTBAMMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pC€IICHUU 3aaa4, B TOM
qrclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuIHBIMU CIIOCOOAMHM; HCIIONBH30BaTh Tpadbl MPH

peIIeHUH 3a1a4

YMeHne onepupoBaTh IMOHATHUAMM: HATYPAJIBHOE YHCIIO, LIEJIOE YHCIIO,
CTENEHb C LIEJBIM [TOKA3aTeNIEM, KOPEHb HATYPaJIbHOM CTENEHH, CTETIEHD C
palMOHAIBHBIM I1OKA3aTENEM, CTEIIEHb C JIEHCTBUTEIIBHBIM ITOKA3aTENIEM,
2 JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOTO YHCIA,
OCTAaTOK II0 MOAYNIO, PAlMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHOJKECTBA HATypaJlbHbIX, LEIbIX, PALHOHAIBHBIX, JCHCTBUTEIBHBIX

YHUCCJI; YMCHUC MCIIOJIb30BAaTh MMPU3HAKU ACIIMMOCTH, HaMMEHBLITHH 06H.[PII>1




JNeNUTeNIb W HauMEHbIlee o0Inee KpaTHOe, anropuT™M EBkimma mpu
pEIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHCJICHHS; YMCHHUE BBITIOJIHATH BBIUMCICHNE 3HAYCHUH U MPeoOpa3oBaHuUs
BBIPQXCHUI CO CTENeHsSMH W Jorapudmamu, mpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPOKECHHWH; yMEHHE  OINEPUPOBATh  IOHATHUSAMU:
MOCIIEOBATEIHHOCTh, apU(PMETHUECKass TPOTPECCHSI, TEeOMETpUYECKas
mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYEcKas IPOrpeccus;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (POpPMYJ; YMEHHUE OMEePUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHCIIO0, COMPSOKEHHBIC KOMIUICKCHBIC YHCIA, MOJYJIh M apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amMcH  KOMIUIGKCHBIX — YHCENl
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeETh
MPOU3BOIUTh apU(DPMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOJIUTEH MIPUMEPHI HCIIOH30BAHMS KOMIUICKCHBIX YHCEN; ONMEePHUPOBATH
NOHATUSMU:  MaTpuna 2X2 u  3x3, onpefeiauTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONeprupoOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWppalrOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(I)MI/I‘ICCKI/Ie, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXKIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPaBCHCTBO, CHUCTEMA ypaBHCHI/IfI N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHfI, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IAapaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHUA MaTEMAaTUYCCKHX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAaYKH U pCaHBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DYHKIMS, 4YETHOCTh (YHKIIMH,
NEPUOIMIHOCTh (DYHKIMH, OTPAaHWYCHHOCTh (YHKIIMHA, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee M HauMMEHbIIEee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
(GU3UYECKUH CMBICT TPOW3BOJHOM, TIEpBOOOpa3Has, OINpeAcIEHHBIN
UHTETpal, YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUUCIIATH  NPOM3BOAHBIE  CYMMBI, IPOU3BEICHUSA, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky

GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;




YMEHHE HCIIONB30BaTh MPOU3BOIHYIO U HCCIENOBaHUSA (YHKIIHH,
HAXOJUTh HAWOOJBIINE W HAMMCHBININE 3HAYCHUS (QYHKIUH, CTPOUTH
rpadKd MHOTOWICHOB C HCIIOJb30BAaHHEM amrapara MaTeMaTH4YeCKOTO
aHaM3a; MPUMEHSTh TPOU3BOIAHYIO IS HAXOXKICHHUS HAWIYYIIETro
pelieHusT B TPUKIAAHBIX, B TOM YHCJIEC COLUUAIBHO-YKOHOMHUYECKUX U
bu3MYECKUX 3a7a4ax; HAXOAUTh TUIOMAIU U O0BEMBI PUTYp C MTOMOIIBIO
UHTETpajia; MPHUBOAHWTH TPUMEPhl MATEMAaTHYECKOTO MOICITUPOBAHHS C

OMOIIIbI0 T PepeHIInANTBHBIX YPaBHEHUN

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIHH, 0OpaTHAs (yHKIH,
KOMIO3UIUST (DYHKIMH, JIMHEHHAs (QYHKIUS, KBaJpaTU4yHas QYHKIUS,
panvoHanbHass (QYHKUUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
(GyHKIIMU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIIUHU, MOKa3aTelbHAs H
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH H3YyYCHHBIX
GbyHKIMI,  BBIONHATH  MpeoOpa3oBaHus  rpadukoB  GyHKIH,
UCTIOJB30BaTh Tpa(uKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCUMOCTEH, MPH
pelIeHUH 33734 W3 JPYrHX YYeOHBIX MPEJAMETOB W 3a/ad U3 peallbHOU
JKU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCMOJIb30BaTh CBOMCTBA M rpaduku (YHKIUI Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ ypaBHeHHfI, HEPAaBCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUHOB (B TOM 4HCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB M
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU M CEMEHHBIMU
(¢buHaHCaAMM); COCTABJISATH BBIPAKEHHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLIEHUBAaTh IPaBJONOAOOHOCTh pPE3YIbTAaTOB;, YMEHHE MOJEINPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 3aJ]a4M, UCCIIETOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omepupoBarh MOHSATUSMU: CpelHee apupMeTHUecKoe, MEeAHaHa,
HanOoJIbIlIee U HAMMEHbBINIee 3HAYCHUS, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SIBICHUH; IPEICTABIATh

uHpopManMi0 C TOMOIIBI TaONWMII W AWarpaMM; HCCIIeI0BaTh




CTaTUCTUYCCKUC MOaHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM Fpa(i)I/I‘IeCKI/IX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpaqmqecxu HUCCICI0BAaTh COBMCCTHBIC

Ha6J'IIO,I[€HI/I5[ C IIOMOLIBIO JuarpaMm pacCC€uBaHUA U JIMHEHHOM perpeccuun

YMeHue omnepupoBaTh MOHATHUSIMHU: CIyYalHBIM ONBIT W CIydailHOE
cOOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS, YMEHUE BBIYUCIATH
BEPOATHOCTb C HCIONB30BaHUEM TIpadUUYecKUX METOJO0B; MPUMEHSTh
GOpMyIBI  CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIy4ailHOH  BeNMYWHBL, (YHKIMHU paclnpeieNeHuss W IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeielicHui; yMEeHUE
MCIIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX pacCIpeleleHU ISl pelIeHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMHU: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCJICIOBAaHHUM; YMEHUE TPUBOJUTH TMPUMEPHl NPOSBICHUS 3aKOHA
OONBIIMX YHUCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OTepUPOBATh TOHATUSMHU: COYETaHUE, MEPECTAHOBKA, YHUCIO COYETAHMIA,
YUCII0  TIEPEeCTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  TPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYXACHUsS AJI PEIIeHUs 3aad; OlEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISITh BEPOSITHOCTHYIO MOJIENb U

MHTEPHPETHPOBATH NOJTYUECHHBIH pe3ynbTaT

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUN YIroJj, JBYTPaHHbBIN
YroJj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTGI\/II, yrojia MEXAay IpPsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSMH,
pacCTOsIHUE OT TOYKHM J0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI ITNIAHUMCTPUHU, YMCHUC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYEeCKHe
MOJEIM C IOMOLIbK) TE€OMETPUYECKMX IOHATHH W BEJIWYHUH, DPEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHUAMH: IUIOMAIL (PUTYPBI, 00BEM (HUTYDHI,
MHOTI'Or'paHHUK, HpaBHHBHBIﬁ MHOT'OTpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,

KyO, mapajsienenumnesn, MOpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh




11

12

BpallleHus, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAIb
MOBEPXHOCTH NHUPAMHUJBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
MPSAMOYTOJIBHOTO NapajUieenuneaa, HOUpaMuabl, HNPU3Mbl, LHWIMHIpPA,
KOHYCa, Il1apa, pa3BEpTKa IOBEPXHOCTH, CEYCHUS KOHYyCa W LMIUHIPA,
napajuieJbHblE OCH WJIM OCHOBAHMIO, CEUYEHUE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHTb CEYEHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U MOBEPXHOCTHU
BpALICHUS, UX CEUYCHHUs, B TOM YKCJIE C IIOMOILUBIO AIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTHh CBOMCTBA T'€OMETPUUYECKUX (UTYP, CAMOCTOSTEIHHO
(bopMyHpOBaTH ONpeACNeHUS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOICTBaX M TMpHU3HAKAX TEOMETPUYECKHX (QUryp, 0oOOCHOBBIBATH WU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanmuoo ¢Guryp mo
pa3jIMYHBIM TpPU3HAKAM, BBINOIHITH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUe M0a00Us, NOAO00HBIE (GUIYPBl; YMEHUE
pacrio3HaBaTh PaBHbIE M IMOJOOHBIE (UIYpBl, B TOM YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIB30BaTh T€OMETPUIECKHE OTHOIICHUS TIPH
peLIeHUH 3aJay; HaXxOJUTh TEeOMETpUYECKHe BEIWYMHBI (JUIMHA, YTrodl,
ioniab, 00bEM) NMpU peUIeHUH 33134 U3 APYTrux y4eOHbIX MPEJAMETOB U
U3 peaJbHOM KM3HM;, YMEHHE BBIUHCIATH TI'€OMETPUYECKUE BEIUYMHBI
(umHA, yroiy, IUIONIagb, OOBEM, IUIOMIAJh HOBEPXHOCTH), HCHOIb3YS
U3yuyeHHbIE (OPMYJIBI U METOJbl, B TOM YHUCIIE: IUJIOIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHYCa, UWIMHJIpA, IJouiaab cdepsl; o0bEM Kyoa,
NpPSIMOYTOJIBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX QUTYP

YMeHue ornepupoBaTh MOHATHSIMHU: MPAMOYTOJIBHAS CHCTEMa KOOPIHHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO, pa3joKEHHWE BEKTOpa Mo 0asucy,
CKaJsipHOE TPOW3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YOl MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHU A TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX Y‘-I€6HI:IX nmpeamMCcTOB
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YMeHue BoIOMpaTh MOIXOIAIIANA METOT IJIsl PEIICHUS 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MATEeMATHKU B H3yYECHUH MPUPOTHBIX H OOIIECTBEHHBIX

MPOLIECCOB U SIBJICHMI; yMEHHME pACIO3HABaTh MPOSBICHHE 3aKOHOB




MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTH IPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaTeMAaTHUYECKOW HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucia v BEIYUCIEHUS

11 Hatypanbhslie u nenbie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCelT

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIC JApOOH, TPOIECHTHI,
' OecKOHEUYHBIE IEPUOANYECKHUE JPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTeneHH. JeHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypalbHON CTETIEHH

14 Crenenb ¢ 1enpiM nokasarenaeMm. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTCTEeHH

15 CuHyc, KOCHMHYC W TaHITE€HC 4YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOrapHUPMbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
17 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KowmmnekcHeie uncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 [lenble 1 QPOOHO-pAIMOHAIBHBIE YPABHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie u 1poOHO-palMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [TokazaTenpHbIC U JOTapUMUYECKIE HEPABEHCTBA

2.8 Tpuronomerprdeckue HEpaBEHCTBA

2.9 CHcTeMbl 1 COBOKYITHOCTH YPaBHCHUW U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu




2.11

Martpuna cucTemsl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI

3 OyHKIUYT U TpapUKU
31 OyuHkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE
' dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
32 [IpoMeXXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl U1 MHUHUMYMBI GyHKIuH. HauOonbliee m HauMeHblee 3HAUYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHass (GyHKIHS C HaTypaJbHBIM M IIeJBIM MoOKaszareneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPHUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (YHKIHWH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XXHbBIX IPOLIEHTOB
4 Hauana maremMaTHueckoro aHaumsa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoHbIe SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs: (pyHKIUM Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo3kecTBO, onepaluy HaJl MHOKeCcTBaMH. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHoCT
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTU
1.2 [IpsiMbI€ ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIEHHUS




7.5

KOOp[[I/IHaTLI H BCKTOPLI
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