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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYaromuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIEUIHOTO MPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHWMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
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



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIICIOBATEIBCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSX W MPU H3yUYECHUHU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JUHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YEHHUS 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 DenepanbHON pabdoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a 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 i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqIbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHINUKYJIAPHBIC MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpancTtBenHass Tteopema I[ludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nTpaBUIBHBIX MHOIOTPAHHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpAas3lIOKEHUHM 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

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas TIJIOCKOCTh K cdepe. M3o0paxkeHnue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, IWIKHJpA, TUpaMUAbl U KoHyca. O0bEM mIapa U mapoBOro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METOAbI TOCTPOEHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUs. [IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXKEHUH. Buabl JBM)XEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHUM,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOM MACHTUYHOCTH, YBOXXEHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOrO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYIO W HCCIIECIOBATEILCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  WCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4yi, dKCIIEPUMEHTA, UCCIENOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOITPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSICHATh MPUUYUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl MpU pelIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAH[bl, OLICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSIMOA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 33]1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEANbHBIE CUTYallMH, MPUMEHATh H3yUYECHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUN U TeopeM, ammapara ajreOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C IUIMHIPUYIECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYYICHHSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYII;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU TMIOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)KEHWsST MHOTOTPAHHUKOB M TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYca (TapajuieNibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJCHUE TEOMETPUUECKUX BEJIUYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOIECCE TOUCKA  PEIICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
1 Beezetiie b cTepeoMeTpitio 23 1 https://m.edsoo.ru/1c209e37
5 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepneHIUKYISPHOCTD MPSAMBIX U o5 Bbu6mmoteka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edso00.ru/1c209e37
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
0 MuororparHiKit ! 1 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
! Bexropet & mpocTpancTse 12 https://m.edsoo.ru/1c209e37
3 [ToBTOpEeHME, 00001IEHNE U CUCTEMATH3ALUS 5 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0000IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
N bubmuorexa [JOK
17 1
3 O0nem mrororpannia https://m.edso00.ru/1c209e37
bu6mmorexa [IOK
4 T 24 1
©14 Bpatem https://m.edso00.ru/1c209e37
[Inomaay noBepxXHOCTU U OOBEMBI bubnnorexa [HOK
3) 9 1
KPYIJIBIX TEI https://m.edso0.ru/1c209e37
6 JIBroKeHUs 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 9 bu6mmoreka [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Hara uudgpoBbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypchl
OcHoBHbIe MpaBuiia H300pakeHUs Ha
1 PHUCYHKE IIJIOCKOCTH, NapaJljIeJIbHbIX 1 bubnuoreka [IOK
MPSIMBIX (OTPE3KOB), CEPETUHBI https://m.edsoo.ru/aecc77cd
oTpe3Ka
[TonsiTHs cTepeoMeTpHn: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
5 OcHoBHBIE MpaBWIIa U300paKEHUS Ha 1 bubnnoreka [JOK
PUCYHKE TJIIOCKOCTH, MapalieIbHbIX https://m.edso00.ru/2d8a9c99
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[TonsTHs: mepecekaronuecs
3 TJIOCKOCTH, TTEPECEKAIOIITHECS MPpsMast 1 bubmmorexa [JOK
> 11°P p https://m.edsoo.ru/db685e73
Y TUTOCKOCTb; ITOTYIIPOCTPAHCTBO
[TonsTHs: mepecekaronuecs
4 TJIOCKOCTH, TepeceKarouecs npsmas 1 bubmmorexa [TOK
> 11EP P https://m.edso00.ru/a63959d
U TUIOCKOCTb; TMOTYIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1 bubmmorexa [OK
p pocip https://m.edso00.ru/b30dff38
¢buryp, HeCyIEeCTBYIOIINX 0OBEKTOB
5 MHororpaHHuKu, U300paKeHNE 1 bu6mmoreka [IOK
MPOCTEUIIINX MPOCTPAHCTBEHHBIX https://m.edso00.ru/4a28dc02



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/4a28dc02

¢buryp, HeCyImeCTBYIOIIMX 0OHEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bubmuoreka [JOK
https://m.edso0.ru/239c8ch4

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
caeacTBus u3 HUX. CrocoOb! 3aaHus
MPSIMBIX | ITIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MTPSAMBIX
H IIJIOCKOCTEH

bubmuoreka [JOK
https://m.edsoo.ru/65c6b106

10

11

12

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOIAT
yepe3 ux péopa. M3obpaxenue
MePECceUCHUS MOTYUCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CEUECHHUH Pa3HBIMU
[[BETAMHU

N300paxkeHne ceueHni MMpaMuIbL,
Ky0a 1 IPU3MBbI, KOTOPbIE TIPOXOIST
yepes ux péopa. M3obpaxenue
nepecevdeHus MOTyYeHHBIX
mI0cKoCcTel. PackpammBanne
IMOCTPOCHHBIX ceueHun Pa3sHbBIMU
IBETAMHN

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
NMEPECCUCHUA MOJTYUCHHBIX
II0cKoCTel. PackpammBanne



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

13

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOJISAT
gyepes ux péopa. M3obpaxenue
nepeceyeHus OTyYSCHHBIX
IJI0cKocTeil. PackpammmBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMU

14

Merton cnenoB 1uisi TOCTPOCHUS
CEUYEeHUU

15

16

17

18

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSAMBIX U INIOCKOCTEN

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

ITocTpoeHue ceuenuii B mupamuae,
KyOe 1o TpéM ToukaM Ha pebpax.
Co31aHne BBIHOCHBIX UepTexen U
3aIlUCh 1IAroB MOCTPOEHUS

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5d

19

[TocTpoeHne ceuenuii B mupamMu/e,
KyOe 1o TpéM TouKaM Ha péOpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIUCh IIAroB MOCTPOEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f

20

ITocTpoeHue ceueHuii B mupamMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aHnue BEIHOCHBIX YEpPTEXKEN U
3aMuch UIaroB MOCTPOCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ec26fesd

21

[ToBTOpenue nnanumerpun: Teopema
O NPOMOPUHUOHAIBHBIX OTPE3KaX. 1
[Tonobue TpeyroabHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX HA

BBIHOCHBIX 4epTexax. Mcropus 1
Pa3BUTHS TUIAHUMETPHUH U

CTEpEOMETPUH

23

24

25

Kontponbnas pabota "Akcruombl
crepeomerpun. Ceuenus"

B3anMHoe pacnosioxkeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKpCHIUBAIOINXCA IPSAMBIX.
[TapamienpHble NpsIMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOU
MapajuIeIbHON TAHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleH Ha
JTaHHOU npsimoil. Jlemma o
[IEPECCUCHUH MapAIIICIIBHBIX MPAMBIX
IIJIOCKOCTBIO

bu6mmoreka [JOK
https://m.edsoo.ru/1a2520f6

26

[TapamrensHOCTB TPEX NPSIMBIX. 1

bu6mmoreka [IOK



https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1a2520f6

Teopema 0 TpEX mapamieabHbIX
npsameiX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/93ad36b3

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJICILHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapayIeIbHON
MIPOEKIINU

bubmuoreka [JOK
https://m.edsoo.ru/ee1d19b9

28

[enTpansHas npoekuus. Yroiui ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

29

30

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacrosoKEeHUEM MPSMBIX B
IIPOCTPAHCTBE

IToHsATHA: MapauIeIBHOCTD PSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
miockocTu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MTAPAJUIEITBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenust, MpOXOIAIIETO
yepes3 TaHHYI0 MPSMYIO Ha YEPTEXKE U
MapaJyIeIbHOIO IPYTroM MPSMOil.



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

PacuéT oTHOILIEHUN

33

[MapannenbHas mpoeKus,
MPUMEHEHHE IS TIOCTPOCHUS
ceueHHii Ky0a 1 mapajuiesenumnesa.
CaoiicTBa napasienenurnena u
MIPU3MBI

34

35

36

37

38

39

[TapannensHble mockocTy. [Ipu3naku
NapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapanienbHOCTH U
€TMHCTBEHHOCTH MJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MIPUHAUICKALYIO JTAHHOU INTIOCKOCTH
M CIICCTBUS U3 HEE

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 0 mapauieTbHOCTH
MPSIMBIX MEpECEeYEHUs TPU
MEePECEUCHUH ABYX NapaJlieIbHbIX
IIJIOCKOCTEN TpeThen

CaolicTBa napaienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapajulIeIbHbIX MPSAMBIX,
3aKJIIOYEHHBIX MEXKIY
MapaJuIeIbHBIMU IJIOCKOCTSMHU; O
IIEPECEUECHUH MPSIMOU C IBYMS
MapajuIeIbHBIMU IIOCKOCTSMH

IToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA




40

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejenumena

41

42

43

44

45

Brruucnenue JuiiH OTpE3KOB B Ky0e u
MIPSIMOYT'OJIBHOM I1apajuleIIeIuIIe /e

[TeprieHAMKYASIPHOCTD NPAMOUN U
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH MPSIMON U
IJIOCKOCTH

[lepnieH IUKyYNISAPHOCTD MPSIMON U
wiockocTH. [IpusHak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

TeopeMa 0 CYHIECTBOBAHUHU U
CAMHCTBCHHOCTHU HpHMOﬁ,
npoxonameﬁ qepe3 TOUYKY
IMPOCTPAHCTBA U nepnequ/IKmepHoﬁ
K IINTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b19f6a5d

bu6mmorexa [IOK
https://m.edsoo.ru/0ac11c95

bu6mmorexa [IOK
https://m.edsoo.ru/635c5087

46

47

48

[ImockocTH U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[lepnieHIuKyNAp ¥ HAKJIOHHAS.
IlocTpoeHnue nepneHuKysapa u3
TOYKHU Ha MPSIMYIO
[lepnieHuKynAp U HAKJIOHHAS.
ITocTpoenue neprneHuKkysapa u3
TOYKHU Ha MPSIMYIO

49

Teopema o TpEX nepneHANKYIIpax

bu6mmoreka [IOK



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/635c5087

(mpsimast u oOpaTHasi)

https://m.edsoo.ru/e4972cdc

50

51

Teopema o TpEx meprneHANKYIsIpax
(mpsimast 1 oOpaTHasi)

VYTroa MeXIy CKpeInBaroIuMHCS
PSMBIMH

bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

52

[Touck neprieHIuKyISIPHBIX TPSIMBIX C
MTOMOIIIbIO IEPIEHAUKYIISIPHBIX
IIJIOCKOCTEH

53

54

OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

HpaBHHLHOﬁ IMUpaMuabl C IIOMOIIBIO
OpTOFOHaHBHOﬁ IMPOCKIINU

55

[Toctpoenue ceuenuii kyoa, pU3Msl,
MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO
OPTOrOHAJILHOW IPOEKIMU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InmockocTn cummeTpuil B
MHOTOTpaHHUKAX

57

58

59

[Ipu3Hak nepneHaAuKyJISpHOCTH
MPAMON U TUIOCKOCTH KakK CIIEJCTBUE
CUMMETpUU

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IIIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU 0 IIIOCKOCTH

60

Crioco0bl OMyCTUTh
MEPIEHAUKYIISAPBl: CHMMETPUS, CABUT



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d

TOYKH I10 NapauIeIbHON IIPSAMOM

61

62

CaBur no HenapauieIbHON MpsiIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe

pacrosoKeHue MPSMbIX U
IJTIOCKOCTEH B MpoOCTpaHCcTBE"

63

IToBTOpEHME: Yroy Mexay NpsSMbIMU
HAa IIJIOCKOCTHU, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy IPSIMBIMH B
MHOTOTPaHHUKAX

JIByrpannsIil yroia. CBOMCTBO
JIMHENHBIX YIIIOB IBYTPAHHOIO yria
[lepnieHIuKyNsIpHBIE MIOCKOCTH.
CaolicTBa B3aMMHO
MEPIEHIUKYJIPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIepeCcEeYEHM IBYX MJIOCKOCTEN
MEPIEHIUKYIIIPHBIX TPEThEN
IJIOCKOCTH

69

[IpssMOyTONBHBIN MapauIeaenuIe];
KyO; U3MEpeHus, CBOICTBa




IPSIMOYTOJIBHOTO MapajuleIeue1a

70

71

72

Teopema o nuaroHanm
MPSIMOYTOJIBHOTO MapasuielieuIea u
CIICIICTBHE U3 Hee

CrepeoMeTpuyecKre U MPUKIIATHbIC
3aJlauM, CBA3aHHbBIE CO B3AUMHBIM
PacroI0KEHUEM NPAMBIX U
IJIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
IIpsAMBIC, ITapaJUICIIbHBIC IIJIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'paHHUKAX

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINUXCS MPSAMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

Paccrosame oT TOUKH J0 IIIIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
ITOMOILBIO NIEPIEHANKYIISIPHON
IJIOCKOCTH

76

77

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpeXTpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB U1 TPEXTPAHHOIO yria
DneMeHTHl ChepruuecKoil reoMeTpuu:
reoJIe3NYeCKUE JIMHUU Ha 3emiie




KonTponbras padota "YTisl u

78 "
paccTosiHus
79 CucreMaru3anus 3HaHUU bubmuorexa [JOK
"MHOrorpaHHHK 1 €ro 3J1€MEHThI" https://m.edsoo.ru/2d24e873
80 [Mupamupa. Buael nupamu . bubnmoreka [JOK
[IpaBunbHas nupamua https://m.edsoo.ru/fblcd0a5
81 ITpusma. IIpsimMast u HaKJIOHHas bubmumoreka [IOK
npusMel. [IpaBusibHas npuzma https://m.edsoo.ru/b4ad63ad
IIpssmoit mapaniaenenumne,
82 n;)aMoyroanHﬁ napannfnennnen, bubmorexa LIOK
Ky6 https://m.edsoo.ru/8a7be683
83 Brinmykiible MHOTOrpaHHUKH. Teopema
Diinepa
Brimykisie MEHOTOrpanHukd. Teopema
84 Oiinepa. [IpaBuiibHbIE U
MOJIYTPAaBUIILHBIE MHOTOTPAaHHUKHU
85 KonTponbnas padora
"MHororpaHHuku"
86 [TonsiTHE BEeKTOpa Ha MJIOCKOCTH U B bubnunorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnunoreka [JOK
87 Cynma BekTOpoB https://m.edsogru/23f4f089
bubnmoreka [JOK
88 Pastocts BekTopoB https://m.edsogru/23f4f089
89 [IpaBuiio napamnenenunena
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
91 PaznoxeHnue BekTopa 1o 6aszucy Tpéx bub6nuorexa [IOK



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

BEKTOPOB, HE JICKAIUX B OJHOU

https://m.edsoo.ru/a28fd74e

IJIOCKOCTH
bubmuoreka [JOK
92 Cralliprioe poH3BeAeHie 1 https://m.edso0.ru/725effca
93 Brrunciienue yria Mex1y BEKTOpaMu 1 bubnnoreka [HOK
B IIPOCTPAHCTBE https://m.edsoo.ru/8efbe78e
N bu6mmoreka [IOK
%4 Hpocrefiume sanas ¢ BekTopami 1 https://m.edso00.ru/5a827900
N bubnuorexa [JOK
IT 1
% DOCTCHILIHE S1ATH € BekTopamit https://m.edso00.ru/5a827900
N bubnuorexa [JOK
IT 1
% DOCTCHILIHIE S1ATH € BEKTOpamit https://m.edso00.ru/5a827900
N bubnuorexa [JOK
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.eds00.ru/5a827900
08 O06o01IeHre U cHCTeMaTH3aIus 1
3HAaHUU
99 O06001IeHre U CUCTEMATU3AIIHS 1
3HaHUH
100 HToroBasi KOHTpOJIbHASA paboTa
101 Hrorosas koHTpOIBHAS paboTa
102 O606HvleHI/Ie W CUCTEMATHU3AIH 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Tembl "KooparHaTel
1 BEKTOpPA Ha IUVIOCKOCTH U B 1
npoctpaHcTae”
5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJCHNE BEKTOPOB"
[ToBTOpenue temsl "Boruncinenue
3 yIi1a MeXy BEKTOpaMH B 1
npoctpaHcTae”
[ToBTOpeHue Temsl "YpaBHeHue
4 NpSIMOM, IPOXOSIIEH Yepes3 JBe 1
TOYKH"
5 YpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousBeneHue 1
8 JInneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUPOBaHKE
10 AHaIUTHYECKHE METOBI pacuéTa 1

yrila MeXAy NpsSIMBIMU B




MHOTI'OIrpaHHHUKax

AHanuTHyecKue MCETOAbI pacqéTa

11 yIila MeXAy INIOCKOCTSIMHU B
MHOTOTPaHHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH J10
IUIOCKOCTH B KOOPJAMHATaX

13 Haxoxaenne paccTostHul OT TOUKU
10 TIJIOCKOCTH B KyOe
HaxoxneHnne paccTostHui OT TOUKH

14 JI0 TIOCKOCTH B IPABUJIbHOM
nupamMusie

15 KonTponbnas pabota
"AHanuTuyeckas reomeTpus"”

16 CedeHust MHOTOIPaHHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CedeHnss MHOTOTPaHHHKOB: METO/
CIIEJIOB
CedeHuss MHOIOIpaHHHUKOB!

18 CTaHJAapTHbIE MIJIOCKOCTH,
nepecedeHsl MPSIMBIX U IIOCKOCTEH

19 [TapannenbHbIe TPSIMBIE U TNIOCKOCTH:
napasuieTbHbIe CEUCHUS

20 [MTapannensHbIe PSMBIC U TUIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannensHble PSMBIEC U TUIOCKOCTH:

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS
PSIMBIMU

22 [lepneHuKynsIpHbIE IPSIMBIE U




IUIOCKOCTH: CTaHJapTHBIE Mapbl
MEePIEeHIUKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23

[lepnenauKynsipHbIE PSIMBIE U
IIJIOCKOCTH: TEOpEMA O TpexX
NEPIICHIUKYJIIIpax

24

25

26

[IepnieHauKyIspHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaXKeHUsI TO100UsT
[ToBTOpEHUE: MIOIIA U

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
iomiaien, cooopakxeHus moaoous

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYIIBI JJIs
iomiaien, cooopakxeHus moaoous

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/TA TTIOBEPXHOCTEH, pa3pe3anust
Ha YacTH, COOOpaxeHUs MOA00Us

29

30

[Tnomany ceyeHnii MHOrOrpaHHUKOB!
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHust
Ha 9aCTH, COOOpaXXeHUs MOA00US

KonTtponshas padora "[loBTopenue:

MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"




31

O0Bém Tema. O0BeM
IPSMOYTOJIBHOTO MapasuIesIenuieia

32

33

34

3amaun 00 yaBOCHUU Ky0a, 0
KBaJIpaTtype Ky0a; O TPHCEKIUH yriia
CrepeoMeTpUyeCKUe 3a1a4Hu,
CBSI3aHHBIC C 00BEMOM
HPSMOYTOJIBHOTO HapauIe/enunesa
[puknaaHbie 3a1a491, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMA
IPSMOYTOJIBHOTO HapauIe/enuesa

35

36

O0BEM MIPSAMOIA TPU3MBI

CrepeomeTpuyecKkue 3a1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
MPSMOM MPU3MBI

bubnunoreka LIOK
https://m.edsoo.ru/1c209e37

bubnunoreka LIOK
https://m.edsoo.ru/1c209e37

37

38

39

40

[Ipuxiagaeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Brrunciierne 006EMOB TEI C
MOMOIIIBIO OTIPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHON
TIPU3MBI

Brrunciienne 006EMOB TEI C
MTOMOILIBIO ONPEAEIEHHOTO
uHTerpana. O6bEM TUPaMUIBI
dopmyna 00bEMa MUPaMHIBL.
OTtHoteHNEe 00BEMOB TUPAMU]T C
OOIIUM YTIIOM

bubnmorexa LIOK
https://m.edsoo.ru/1c209e37

41

®opmyna 00bEMa MUpaMUIbI.



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

OTtHomeHne 00bEMOB TUPAMU]T C
00IIUM yTIIOM

42

43

44

CrepeomeTrpuyeckue 3a1a4u,
CBsI3aHHBIC ¢ 00BbEMaMU HAKJIOHHOMN
MIPU3MBI

CrepeomMeTpryeCcKHe 3a1a4u,
CBSI3aHHBIE C 00BEMAMU TTHPAMUIBI
[IpuknagHbie 3a1a4u 110 TEME

"OOBEMBI TEN", CBI3aHHBIC C
00bEMOM HAKJIOHHOH TIPH3MBbI

45

[IpukitagHble 3ana4m 10 TeEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TTHPaAMUIBI

46

47

[Ipumenenne 06bEMOB. Boruncienue
PacCTOSHUSA 10 IVIOCKOCTH

Konrponsnas padora "O6béM
MHOTOTpaHHHKaA"

48

HI/IJ'II/IH]IpI/I‘IeCKaﬂ IIOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/1c209e37

49

unuaap. Ipamoit kpyroBou
nunuHAp. Ilnomane noBepxHOCTH
HUJUHAPA

bu6nunorexa LIOK
https://m.edsoo.ru/1c209e37

50

51

Konnueckast moBepxXHOCTb,
00pa3yromme KOHNIeCKOM
noBepxHocTu. Konyc

Ceuenne KoHyca IIIOCKOCTHIO,
napanjiebHON TIOCKOCTH OCHOBAaHUS

bubnmorexa LIOK
https://m.edsoo0.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo0.ru/1c209e37
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59 Yceuénnslii konyc. M3o0paxkenue bubmmoreka [JOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edso00.ru/1c209e37
53 [Tnomaas OOKOBOM MOBEPXHOCTH U bubnmnoreka HOK
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edsoo.ru/1c209e37
54 [Tnomaas 6OKOBOM MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3aa4u Ha
55 JI0Ka3aTeNbCTBO U BBI‘jI/ICJ'IeHI/Ie,
MOCTPOCHUEM CEUYCHUHN IIMIUHIPA,
KOHYca
CrepeomeTpuyuecKue 3a1a4u Ha
56 JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUYCHUHN IIMIUHIPA,
KOHYca
57 [IpukitagHble 3a1a4m, CBSI3aHHBIE C bubnuoreka [IOK
UWIAHAPOM https://m.edsoo.ru/1c209e37
58 [IpuknanHeie 3aa4n, CBSI3aHHbIE C bubnmorexa LIOK
LWJIMHAPOM https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
59 Cdepa u map https://m.edsoo.ru/1c209e37
[Tepeceuenue ceps u 1apa c
60 iockocThio. Kacanue mapa u cdepbl bubnnorexa [JOK
IUIOCKOCTBIO. By u n3o0paxenue https://m.edsoo.ru/1c209e37
nrapa
[Tepeceuenue cdeps! u mapa c
61 1ockocThio. Kacanue mapa u cdepbl bubnuotexa [JOK

IUIOCKOCTBIO. By u n3o0paxenue
mapa

https://m.edsoo0.ru/1c209e37
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62

VYpasnaenue chepsl. [Lnomans chepsl
U e€ yacreu

bubnunorexa LIOK
https://m.edsoo.ru/1c209e37

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpuueckue 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

[TpuknaaHbie 3a7a49u, CBSI3aHHBIC CO
chepoit u mapom

bubnunoreka LIOK
https://m.edsoo.ru/1c209e37

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY)KHOCTH, CTaH/IapTHBIE TIOJJO0MS

bu6mmoteka IIOK
https://m.edsoo.ru/1c209e37

68

69

Paznmuunble koMOMHAIINN TET
BpAILIEHUS] U MHOTOTPAHHUKOB

3amaun o Teme "Tena u
MOBEPXHOCTHU BpanieHus"

bu6nunorexa LIOK
https://m.edsoo.ru/1c209e37

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpamieHus"

71

72

KonTponbhas pabota "Tena u
MTOBEPXHOCTHU BpanieHus"
O0bém ununIpa. Teopema 06
00BbEME IPSAMOTro LMIMHIPA

but6mmoreka [IOK
https://m.edsoo0.ru/1c209e37
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73

Beruucinenue 00bEMOB TEII C
MIOMOIIIBIO OMPEAETIEHHOTO
unterpaiza. O0nEM KoHyca

74

75

76

TTnomanu 00OKOBOI U MOJIHONU
MOBEPXHOCTH KOHYCa

CrepeoMeTpriecKue 3a/1a4H,
CBsI3aHHBIE C BHIYHCIIEHHEM 00BEMOB
HUJTUHIPA, KOHYCa

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI | IUIOIIAN TOBEPXHOCTEH

n

TCJI

bub6nmoreka [IOK
https://m.edsoo.ru/1c209e37

bubnunoreka LIOK
https://m.edsoo.ru/1c209e37

77

78

79

80

O0BEM 11apa U MIapOBOTO CEKTOPA.
Teopema 06 00bEMe mrapa. [1nomans
cheprl. CTepeoMeTpudeCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
1rapa, mapoBOTro CETMEHTa U
[IApPOBOTO CEKTOPa

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM 11apa U MIIO0IMIAIBI0 CEpPHI.
COOTHOIIEHUS MEXTY TUIOMAIIMHU
MOBEPXHOCTEN U 00BEMaMU
MOJOOHBIX TEN

[TomoGHbBIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpHuuecKkue 3aaauu,
CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB
TEJ U TUTOMIA/IeH TIOBEPXHOCTEH

KonTtpomnsHas padora "[1nomaau

bubnunoreka LIOK
https://m.edsoo.ru/1c209e37

bu6nunorexa LIOK
https://m.edsoo.ru/1c209e37

bubnunorexa LIOK
https://m.edsoo0.ru/1c209e37

bu6nunorexa LIOK
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MIOBEPXHOCTH M 00BEMBI KPYTIIBIX

TCII

https://m.edsoo.ru/1c209e37

81

JBH>KEHUS MPOCTPAaHCTBA.
OrtoOpakenus. J[BrkeHus: u
paBeHcTBO uryp. Obmue cBoiicTa
JIBUOKEHU I

82

83

84

Buapl nBukeHU: mapaiebHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHasi CHMMETPHSI, TOBOPOT
BOKPYT IPSIMOM

[IpeoOpazoBanus noxoous. [Ipsmas u
cepa Ditnepa

['eomeTpuueckue 3a1aun Ha
NPUMEHCHHE JIBHKCHHSI

85

86

KonTponpHas padora "BekTops! B
npoctpaHcTae"”

Ob6o6maroree nopropenue 11
HOHATHI U METO/I0B Kypca
reometrpun 10—11 kmaccos,
CHUCTeMaTU3alys 3HAHUI:
"ITapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

87

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "BekTopsl B
npocTpaHcTae"”

88

Ob6o6maromee nopropenue 11



https://m.edsoo.ru/1c209e37

MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucTemMaTu3anus 3Hanuil: "BekTopsl B
npocTpaHcTae"

89

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucremarusanus 3gaguii; "O0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

91

92

93

Ob6o6maromee nmosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucreMaTtu3anus 3Hanuil: "Ilnomanun
MOBEPXHOCTH M 00BEMBI KPYTJIBIX

TCII

O6o06matomiee moBTopenue 11
MOHSTHH U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucreMaTu3anus 3Hanuil: "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTJIBIX

T

Hroropas KOHTpPOJIbHAA pa60Ta

94
95

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpeHnue, 0600IIeHNE U




CUCTeEMAaTHU3alus 3HaAaHUN

96

97

98

99

100

101

HcTopus pa3BUTHS CTEPEOMETPUH
KAaK HayKU U €€ posib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIIEACTBUS W3 HUX NPU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPaHHBIA YroJ, TpaHH IBYTPaHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHHMKOB (IMpamuaa, HOpU3Ma,
pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TapauIeIeTTUTIE/Ib])
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CJIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIJIOB, BBIOIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEelICHHH CTAaHAAPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIYMCIICHHE
pacCcTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKM O NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpuUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKUE METOMABbI IpH

pellIeHNH CTaHAAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYHCICHUE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MJIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupaMua) ¢ TMpUMEHEHUEM (QOpMyJ, BBIYHUCISATH COOTHOIICHUS MEXKIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MO I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarh, mnpeoOpa3oBhIBaTh W HMHTEPIPETUPOBATH HHMOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTh TeoMeTpudeckue (GakThl JUIS PEHICHHS CTEPEOMETPHYCCKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeillive MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 3a1a4
719 [TpuBOIUTE TpUMEpPbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsATh MOTYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEaTbHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MMOMCKA PEIICHHSI
MaTeMaTHYeCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHUEM
TEOMETPUUECKUX BEITHUNH
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHAMH: HWJIMHIPUYECKAs MOBEPXHOCTh, O0Opa3yrolue
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS
6.4 KnaccudunumpoBaTs B3auMHOE pacroiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIApOBOH CII0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMyT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

W3Bnekarb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS  CIOXKEHHS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIo, O6T)$[CH$ITI), KaKuUMH CBOﬁCTBaMH OHU
o0JrazaroT

HpI/IMeHHTB IIPaBUJIO MTapaJuICJICITUIIC A IIPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMU: JEKAapTOBbI KOOpPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YroOJl
MEXIy BEKTOpaMH, CKaISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemrate 3agauM Ha [I0KA3aTEJLCTBO MAaTEMaTHYECKHX OTHOIIEHUH U
HaXOXXJICHWE TEeOMETPHYECKUX BEIWYHH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPH  PEHICHWH  CTaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE H
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3HPOBATh pealbHbIE




CUTYyallMd ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PEIICHUS
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbl, MOACIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAOLIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHbIE NPSMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HepHeHI[I/IKYHSIpHOCTI) prlMOfI N IUIOCKOCTU: MNECPHCHAUKYIAPHBIC IMIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajlIeibHbIE U MEPIEHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH NMPAMON U IUIOCKOCTH, TEOpEMa O MPsIMOIl MEepHEeHIUKYIIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTypsl Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh Mpu3Mbl. [lapannenenurmes, mpsIMOYTOJIbHBIN Mapajjienenunesa u
ero cpoiictBa. [lupammna: N-yronbHas nupamuia, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpPaBUIbHAS U YCEUYEHHAs MUpaMHa.
OnemMeHTsl NOpu3Mbl WM nupamuzabl. [IpaBuibHBIE MHOTOIpDaHHUKU: ITIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
NpaBUJIbHAS TPEYroybHAs MUpaMHJia U MPAaBUIIbHBINA TeTpasap, kyo. Ilpeacrasienue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, Mapajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOM Tipu3Mbl. [11omaas 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTH MPABHJIBHON MHPAMHJIbI, TeOpeMa O IUIOMAANd YCEYEHHOH MHpPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOM M TONHOW MOBEPXHOCTU. YCEUEHHBI KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOMaabp NOBEpXHOCTU ceprl. Bzaumuoe
pacnosnoxkeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHne TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y TUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHUS KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B mpocTpaHCTBE. CII0)KEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTtemMa KOOpAWMHAT B mpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMcCiIeHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXCECTBO, INMOAMHOXCECTBO, OII€palluyi HaJl MHOXCCTBAMMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypajJbHON CTENEeHH, CTEIeHb C
palMOHATBFHBIM TTOKA3aTeNIeM, CTETIeHb C JIEHCTBUTENBHBIM TMOKa3aTesIeM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHATIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3ULIMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-
pPAallMOHAIBHBIX ~ BBIP@KCHHWH; yMEHHE  OIEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OTIPCACIIMTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCpPaBCHCTBA W CHUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOAUTh HauOOJBIINE W HAaUMEHbIIME 3HA4YeHUs (YHKUMHA; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHMEM arlapara MaTeMaTHYecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; MNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOroO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3324l M3 00JAaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLlMIo, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TrpaduyecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)uuecKy McCIe10BaTh COBMECTHbBIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; yYMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny beprymm, koMOMHAaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIS PEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTH BEPOSITHOCTHYIO MOJICbh U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS MPSIMBIC, apaUICIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIAAL (QUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyca, IWIMHIApPA, O00bEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss  cepbl, LOWIMHIpPA, KOHYCa; YMEHUE CTPOUTbh CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHYSCKHUE BEJIWYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroi, IMIIOMAgh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCHOIB3YS
W3YYCeHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIONMAJb MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUpPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI u KOOp,Z[HH&THLIfI METO

JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTL MOAXOMAIIMNNA METO, A pelIcHud 3a/la4yi,; MTIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMECPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
1 Yucna v BIYKCICHUS
11 Harypasbnslie u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
19 Panmonanbupie  uyucia. OOBIKHOBEHHBIE M JIECATHYHBIC JpOOW, MPOICHTHI,
OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHU. Jencreus c
apu(MeTHYECKUMH KOPHIMHU HaTypalbHOH cTeNeHU
14 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalMOHATIBHBIM IOKAa3aTEJIeM.
CBolicTBa CTENEHU
15 CuHyc, KOCHHYC M TaHTCHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecATu4yHble U HATYypaJlbHbIE JOrapupmMbl
JeiictBuTtenpHble uucia. ApudMmeTnyeckue olepauuud C JIeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEéHHBIE BBIYMCICHHS, NpPaBWIAa OKPYIJICHUS, NPHUKUAKA WU
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUI
1.8 [IpeoOpazoBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 ensle 1 1poOHO-paliOHaTbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U JorapupMUUECKHe YpaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKie HEPaBEHCTBA
2.8 TpuronomeTrpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTemMsl JTMHEHHBIX ypaBHEHUN. OnpeaennTens MaTPUILIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3aganus GyHkuuu. I'papuk Gynkunu. BzaumHo oOparHbie
¢ynkuuu. YétHble 1 HeuéTHbIe pyHKuuU. [lepuoanyeckue GyHKIUN
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaueHMH ¢ynkuuu. Hymu ¢yHkimu.
39 [TpoMeXyTKH 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH —(DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (yHKIMH. HaunOosnbinee U HauMeHbIIee 3HAYEHUE
(GYHKIIMHM HAa IPOMEXKYTKE
33 CrenenHass (yHKIMS C HaTypaJbHBIM U LENbIM IOKa3zateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-Oi CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH




3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
36 Toukm paspeiBa. AcuMntoTel TpadukoB GyHkmuii. CBolicTBa (YHKIHM,
HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEI0BATEIHHOCTEN
38 Apudmernueckass U reomerpuueckas mporpeccuu. DopmMyna  CIOXKHBIX
IPOIICHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (DYHKIHNA
[IpumeHeHre NPOU3BOAHOM K HMCCIEIOBAaHHMIO (YHKIUMH HAa MOHOTOHHOCTH W
4.2 aKCTpeMyMbl. HaxoxkieHne HanOoJbIero U HAaMMEHBIEro 3HauYCeHUs (DYHKIMH
Ha OTpe3Ke
4.3 [lepBooOpasnast. MaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[uarpamMmel Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena ¥ NOBEPXHOCTH BPALICHMS
7.5 KoopauHats!l 1 BEKTOPBI




