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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00ECIIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUU N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYpPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MMOHATUIHOTO armapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX NPUMEHSATh, YMEHHS JIOKa3blBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOJAMUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C MIPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATECIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. OTO TO3BOJSET OPraHHU30BaTh  OBJAJICHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3yYeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOTrOo Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [lapamiebHOCTh IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajiesbHONW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPAaBWJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOpHI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpéM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BekTopaMu. CKaJaspHOE IpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxkeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 He€. OO0bEM mpsiMod U
HAKJIOHHOW MPU3MBI, MIJIMHIAPA, TUpaMuIbl U1 KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas OKojo IumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocThio. IloHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomobusi, romoreTus. Pemienuwe 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOICTBa BEKTOPHOrO yMHOXkeHUdA. I[IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUYHUBOTO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuueckoe BocniuTaHue:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3ndecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATH OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, 0OCO3HaHUE II00ATIbHOTO XapaKTepa dKOJIOTHYECKUX MPo0ieM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEoOpPa30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEY U,

JIeJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIOAECHUSA, MCCICAOBAaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUUTH HHPOPMAUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3MyHbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT !

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U  HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH napajuiesIbHOE, LIEHTpaJIbHOE " OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LIEHTP, OCh M INIOCKOCTb CHMMETPHUH
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 334a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHSATHUS B
npolecce TIOUCKAa PEeUIeHUs] MaTeMaTH4eckd  CcOopMyIMpOBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIWYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo100us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NMPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (hopMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATD,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpeEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jdara nzyyeHus

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE TIpaBHIIa
n300pakeHNs Ha pUCYHKE
IUIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeIrHbI OTPE3Ka

https://m.edsoo.ru/5274bb8b

[TonsTus crepeoMeTpu:
TOYKa, IpsiMast, INIOCKOCTh,
npocTpancTBo. OCHOBHBIE
IpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
MapauieNbHBIX TPSIMbIX
(OTpe3KoB), cepeInHbI
OTpe3Ka

https://m.edsoo.ru/9772fdbb

[TonsTus: nepecexaronmecs
IUIOCKOCTH,
MEePECEKAOIINECS NpsMas U
MJIOCKOCTD;
MOJYIPOCTPAHCTBO

https://m.edsoo.ru/fdb3el178

[TonsTus: nepecexaronmecs
IUIOCKOCTH,
MEePECEKAIOIINECS MPAMAst U
MJIOCKOCTD;

https://m.edsoo.ru/ea63ef29




HOJIyIIPOCTPAHCTBO

MHororpaHHukH,
n300paskeHre MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTyYD,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHukH,
M300paXkeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPpCOMECTPUU U
ICPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/4b370ed3

https://m.edsoo.ru/e8a8c5e4

https://m.edsoo.ru/dc64dc94

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUSA U3 HUX

https://m.edsoo.ru/dfaaf8da

AKCHOMBI CTEPEOMETPHUH U
MIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a/1aHus TPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE.
O003HaueHus NPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/4adc0107

10

N3o0pakenune ceueHnit
MUPaMUIbI, Ky0a U TTPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 ux
pEbpa. N3o0pakenue
IIepeceyeHus MOTYyUYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEUCHU I
pa3HbIMH LIBETaMU

https://m.edsoo.ru/4cd331be

11

N3o0paxeHune cedeHmit




12

MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOASAT Yepe3 Ux
pé6pa. N3obpaxkeHue
[epecevyeHus MOIy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

N3o6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pEbpa. N3o0pakenue
IepeceyeHus MOayYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

https://m.edsoo0.ru/f342688d

https://m.edso00.ru/19987b44

13

14

N3oOpakenue ceueHunit
MUpaMUIbI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
IepeceyeHus MOTyUEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHU I
pPa3HBIMU [IBETAMHU

Meton cnenoB id
IMOCTPOEHUS CEUEHU I

https://m.edsoo.ru/76d07fc4

https://m.edsoo.ru/e6e90cfe

15

Meton cinienoB iA

https://m.edsoo.ru/42f852ff




MOCTPOEHUS CEUECHUH.
CaolicTBa niepeceyeHui
MPSIMBIX U IJIOCKOCTEHN

16

Meron cnenos mis
MMOCTPOEHUS CEUECHUH.
CaoiicTBa niepeceyeHnit
MPSIMBIX U IJIOCKOCTEHN

https://m.edsoo.ru/eal44974

17

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha pEéOpax.
Co3nanne BBIHOCHBIX
YepTexkKel U 3aMuch 11aroB
MIOCTPOCHUS

https://m.edsoo.ru/6bd7246f

18

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
TOYKaM Ha pEopax.
Co3nanne BBIHOCHBIX
YepTekKel U 3aMuch 11aroB
MMOCTPOCHUS

https://m.edsoo.ru/e444793f

19

20

[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo Tpém
TOUYKaM Ha péOpax.
Coznanue BBIHOCHBIX
YepTeKel U 3aImuch 1aros
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3nanne BBIHOCHBIX

https://m.edso0.ru/a560197d

https://m.edsoo.ru/7ce3a5a3




YEpTE)KEU U 3aIUCh 11aroB
IIOCTPOCHHUS

21

IloBTOpEHME INIAHUMETPUU:
Teopema o
IIPONOPLIMOHAJIBHBIX
orpeskax. [lonobue
TPEYroJIbHUKOB

https://m.edsoo.ru/05bba40b

22

[ToBTOpEHME IUIAHUMETPUU:
Teopema Menenas. Pacuerst
B CEYEHUAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIIAHUMETPUU U
CTEpEOMETPUU

https://m.edso0.ru/a692d007

23

KonTponbnas padota
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

https://m.edsoo.ru/64c8d2f9

24

B3aumMHoe pacnonoxenue
MPSIMBIX B TIPOCTPAHCTBE.
CkpenBaroniyecs npsiMple.
[Ipu3naku
CKPEUIHBAOIINXCS TIPSIMBIX.
[TapannensHblie TpsMbIE B
MIPOCTPAHCTBE

https://m.edsoo.ru/28d03a5e

25

Teopema o CyliecCTBOBaHUU
Y €IMHCTBEHHOCTH TIPSIMOit
MapayieIbHON JaHHOU
IIPSIMOH, IIPOXOALLEH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIe)KaIler Ha TaHHOU

https://m.edsoo.ru/9d9b5e02




npsMoin. Jlemma o
IepeceyeHu ! NnapauieIbHbIX
IPSIMBIX INIOCKOCTBIO

26

[TapamrenbHOCTB Tpex
npsMbIX. Teopema o TpEx
NapajuIeIbHbIX IPSIMBbIX.
Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/da6edbOb

27

28

[TapannensHoE
npoektupoBanue. OCHOBHBIC
CBOICTBA MApaUIeIbHOTO
MIPOEKTUPOBAHUS.
N306paxkeHne pa3HbIX
¢buryp B mapauienbHON
MPOEKLUU

[enTpansHas mpoeKuus.
VYo ¢ coHanpaBleHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

https://m.edsoo.ru/16e9b582

https://m.edsoo.ru/b55ff15b

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
PacToIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7a2b15b5

30

[TonsATHA: MapamIenbHOCTh
MIPSIMOM M TUIOCKOCTH B
npoctpanctse. [Ipru3Hak
[apaJuIEIbHOCTH IPSIMOU U
miockoctd. CBoiicTBa
[apaJuIEIbHOCTH IPSIMOU U

https://m.edsoo.ru/deada3ba




IIIIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha
BBIYHUCIICHUC U
JI0Ka3aTeJIbCTBO, CBS3aHHEIC
C NIapaJuIeIbHOCTHIO IPSAMBIX
M TNIOCKOCTEH B
MPOCTPAHCTBE

https://m.edsoo.ru/03bbe464

32

[ToctpoeHue ceuenus,
MIPOXOJISLIETO Yepe3 TaHHYIO
MPSIMYIO HA YEPTEkKE U
MapaAIJIENBHOIO IPYTOr
npsmoil. Pacu€r oTHoImeHu

https://m.edso0.ru/265f7d56

33

[TapannensHas npoekuus,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEUEHUH KyOa U
napajuiesenunesaa.
CaolicTBa napamienenunena
Y TIPU3MBI

https://m.edso0.ru/88ae8664

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napajieIbHOCTH
JIBYX IJIOCKOCTEMN

https://m.edsoo.ru/b187ef3b

35

Teopema o0 mapauieTIbHOCTH
W €JUHCTBEHHOCTHU
TJTOCKOCTH, MPOXOSIIEH
4yepe3 TOUKy, He
MPUHAJICKAILYIO TAHHOMN
IUIOCKOCTH U CIICICTBUS U3
Heé

https://m.edsoo.ru/adacd8a2

36

CaolicTBa mapajuiesIbHbIX




37

IUIOCKOCTEH: 0
MapajIeIbHOCTH MPAMBIX
MepeceueHust pu
MEePECEUCHUH JBYX
MapaJyIeabHbIX TIOCKOCTEN
TpeTben

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 00 oTpe3kax
napauieNbHbIX TPSIMBIX,
3aKJTIOUEHHBIX MEX]TY
napajuieJIbHbIMU
IJIOCKOCTSIMU; O
IIEPECEUECHUH IIPSIMOU C
JBYMsI ITapaijeIbHBIMU
IJIOCKOCTSIMU

https://m.edsoo.ru/d3c8ee4c

https://m.eds00.ru/980757b5

38

39

40

[ToBTOpEeHue: Teopema
[Mugaropa Ha miockocTu

IToBTOpEHME:
TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEyToJIbHUKA
CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaiesenumnena

https://m.edsoo.ru/f4865512

https://m.edsoo.ru/4e717c0b

https://m.edsoo.ru/ddac03ee

41

Brruncnienune qjivH OTpe3KOB
B KyO€ U MpsIMOYTOJIbHOM
napajuleJenumnee

https://m.edsoo.ru/41ddcb31

42

[TepieHAMKYASIPHOCTH
MPSAMOU U TJIOCKOCTH.

https://m.edsoo.ru/d12ebee0




IIpu3nak
HEPIEHIUKYJIIPHOCTU
IIPSIMON U TUIOCKOCTH

43

[lepneHqUKyYISIPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpu3nak
HIEPIEHIUKYJIIPHOCTU
IIPSIMON U TUIOCKOCTH

https://m.edso00.ru/0548b595

44

Teopema o CyleCTBOBaHUU
U €IMHCTBEHHOCTH IMPSIMOH,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/ced23917

45

Ilnockoctu n
MEPIEHIUKYIAPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/cefb780a

46

47

48

[lnockocTn n
NEPIEHINKYIISIPHBIE UM
IpsAMBIC B MHOT'OI'paHHUKaxX
[lepnenaukynsp u
HaksoHHas. [Toctpoenue
NEPNCHANKYJIISIpa U3 TOYKH
Ha IpsAMYIO
[lepnenaukynsp u
HaknoHHas1. [loctpoenue
MEPIEHIUKYISIPA U3 TOUKH

Ha IPSIMYIO

https://m.edsoo.ru/64ead1d4

https://m.edsoo0.ru/285fef03

https://m.edsoo.ru/b3b5635b

49

Teopema o Tpéx

https://m.edsoo.ru/de80ca8f




MEePIeHIUKYIApax (mpsimast
u oOpartHas)

50

51

52

53

Teopema o Tpéx
nepneHauKysipax (mpsimas
u oOparHast)

Yron mexny
CKPEIIMBAIOIIUMUCS
MPSIMBIMU

[Touck neprneHuKyIIpHBIX
MPSMBIX C IIOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHUE

https://m.edso0.ru/b9c1c916

https://m.edsoo.ru/f3874cc4

https://m.edsoo.ru/076d0fa2

https://m.edsoo.ru/b44c59df

54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edso00.ru/194a932a

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMH/JIbI C TOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

https://m.edsoo.ru/b1d68d6f

56

S7

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIOCKOCTH.
[InmockocTn cummeTpuil B
MHOT'OrpaHHUKax

IIpusnax
MEPIEH UK YIISIPHOCTH

https://m.edso0.ru/5¢13296d

https://m.edsoo.ru/b74e841e




IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUU

58

IIpaBunbpHbBIE
MHOIOrpaHHuKHU. Pacuér
pacCTOAHUN OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/dd343e0b

59

60

61

62

63

IIpaBunbHBIE
MHOIOrpaHHUKHU. Pacuér
pacCTOAHUN OT TOYKH 10
IIJIOCKOCTH

CriocoObl OyCTUTh
NEPIECHIUKYJISAPBL:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHuI

KonTtponbHas pabora
"B3aumHoOe pacnonoxenue
MPSIMBIX U MIJIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEeHMeE: yrom Mexay
IIPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEeyroJIbHUKE, TeOpeEMa
KOCHHYCOB

https://m.edso00.ru/1924506a

https://m.edso00.ru/4929274c

https://m.edsoo.ru/5a863a42

https://m.edso0.ru/092e9a9%a

https://m.edsoo.ru/d1854a74

64

[ToBTOpEHME: Yyroy MexIy
CKpELIUBAIOIIMMUCS

https://m.edsoo.ru/a496564a




IIPSIMBIMU B ITIPOCTPAHCTBE

65

66

67

68

69

70

I'eomeTprueckue MeToabI
BBIYMCIICHUS YIJIA MEXKIY
IIPSIMBIMU B
MHOI'OTPaHHUKAX

JIByrpaHHbIN yTOJI.
CBOICTBO JIMHENHBIX YITIOB

JBYTPaHHOI'O yIJia

[lepnieniuKymnsipHbIe
miockoctH. CBOMCTBA
B3aHMHO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

IIpusnax
MEPIEHJUKYIISIPHOCTH
IIJIOCKOCTEM; TeOpeMa 0
IIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN

MEPIEHIUKYISIPHBIX TPEThEU

IIIIOCKOCTH

IIpssMOyTONBHBIM
napajuieJienumen; Kyo;
W3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesenuIena

Teopema o0 nuaroHajIu
MPSIMOYTOJIBHOTO
napajuiefienuneaa u
CJIeACTBHE U3 HEe

https://m.edsoo.ru/44d18a34

https://m.edso0.ru/b16f3e83

https://m.edsoo.ru/29f24266

https://m.edsoo.ru/ffcbc8a8

https://m.edsoo.ru/5aea2eaf

https://m.edsoo.ru/a81125a0




71

72

73

74

75

76

CrepeomeTrpuueckue u
NPUKJIaJHbIC 3a1a4H,
CBSI3aHHBIE CO B3aHMHBIM
PacHoI0KEHHEM MPSIMBIX U
TUIOCKOCTH

IToBTOpEHuUE:
CKPEILMBAIOIINECS NIPSIMBIE,
IapajulesIbHbIE IIJIOCKOCTH B
CTaHJIapTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXKIY
CKpEUIMBAIOIINMUCS
MPSIMBIMU B TIPOCTHIX
CUTYAaIHSIX

Paccrosnue oT TOUYKH A0
IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ A0 IINIOCKOCTHU

Beruucnenue paccrossHun
MEXIy CKPEIHUBAIOLIUMUCS
MPSIMBIMU C TIOMOIIBIO
NEPIEHIUKYIIAPHOU
IIJIOCKOCTH

Tpéxrpannsiii yro,
HEPAaBEHCTBA JJIs
TPEXTPAHHBIX YIJIOB.
Teopema IIudaropa,

https://m.edsoo.ru/e6718904

https://m.edsoo.ru/34e32187

https://m.edsoo.ru/132427df

https://m.edsoo.ru/58db0efb

https://m.edso0.ru/48f6d291

https://m.edsoo.ru/f6ce4al6




TEOpPEeMbl KOCUHYCOB U
CUHYCOB JIJIsl TPEXTPAHHOTO

yria

77

DneMeHTHI chepruiecKoit
T€OMETPHH: Te0e3NUECKUE
JMHUM Ha 3emiie

https://m.edso00.ru/04476d90

78

79

KonTponbnas pabota "Yrisl
U paccTosiHUS"

CucreMaTu3anus 3HaHUH

"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

https://m.eds00.ru/17591d63

https://m.edsoo.ru/a045bf43

80

[Inpamupa. Buael nupamun.
[IpaBuiibHas nupamuaa

https://m.edsoo.ru/19afcbd9

81

82

83

[Ipusma. [Ipsamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
[IpssMo#t napainenenunes,
MIPSAMOYTOJIbHBIN
napajuiefnenumnesa, Kyo

Brinykiible MHOTOIpaHHUKH.
Teopema Ditniepa

https://m.edsoo.ru/601c61a7

https://m.edsoo.ru/fb81ef06

https://m.edsoo.ru/3e4af319

84

Brinykiible MHOTOIpaHHUKH.
Teopema Ditnepa.
IIpaBunbHbBIE U
IIOJIyTIPAaBUJIbHBIE
MHOTOTpaHHUKHU

https://m.edsoo.ru/497dalb5

85

KontponbHas padota
"MHuororpaHHuku"

https://m.edsoo.ru/c5cda8c6




[TonsiTue BexTOpa Ha

86 TITOCROCTI I B https://m.edsoo.ru/045a20f3

MIPOCTPAHCTBE
87 Cymma BeKTOpOB https://m.edsoo.ru/a81a6617
88 Pa3HOCTH BEKTOpPOB https://m.edsoo.ru/e7331f5a
89 [IpaBuio napamenenumnena

https://m.edsoo.ru/d3536¢cla

90 ¥MHOKEHHE BEKTOpa Ha https://m.edso0.ru/53ef01f6

YHCIIO

Pasnoxxenue Bektopa 1o
01 6a3ucy TpE€x BEKTOPOB, HE

JIEKAIMX B OJHOM https://m.edsoo.ru/4462b467

IJI0CKOCTH
92 CkansipHO€ IPOU3BEIEHUE

https://m.edsoo.ru/215b6525

93 Beruucnenue yrna Mmexay

BEKTOPAMH B ITPOCTPAHCTBE https://m.edso00.ru/897a8d73
94 Hpocreiitme sanai ¢ https://m.edsoo.ru/df7730af

BEKTOpaMHu
95 IIpocreiimne 3anauu ¢

BEKTOpaMHU https://m.edsoo.ru/2182c718
96 [Ipocreiimue 3ana4um ¢

BEKTOpPaMH https://m.edso0.ru/104581bd
97 IIpocreiimne 3anauu ¢

BEKTOpaMHU https://m.edsoo.ru/97887f79
98 Obobuenne 1 https://m.edsoo.ru/32ff7bal

cUCTeMAaTH3alusd 3HaAaHUU




O0600111EHE U

99 . 1 https://m.edsoo.ru/b09de2ff
cucreMarui3anus 3HaHUU
100 ~ 1TOrOBat KOHTpOTbHAS 1 https://m.edsoo.ru/f5fb5dff
pabora
101 Htorosas KOHTPOJIbHAasA 1
pabora https://m.edsoo.ru/fb42bc22
102 O06o01eHue u 1
CHCTEMATH3ALMS 3HAHHUMA https://m.edsoo.ru/cee71205
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEHUE TEMBI
"KoopauHaTel BEeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

[ToBTOpEHUE TEMBI
"CkansipHoe pou3BEeACHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria Mexny

BCKTOpaMu B HpOCTpaHCTBe'

1

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

Jdara nzyyeHus

https://m.edso0.ru/6f91e18b

https://m.edsoo.ru/22c38c2f

https://m.edsoo.ru/a3df6fb0

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"YpaBHeHHE MPSIMOH,
MPOXOISIIEH Yepe3 ABe
TOYKH"

https://m.edsoo.ru/efe669d8

YpaBHEHHE IOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTpE3Kax

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3KaX

BexropHoe nmpousseeHue

https://m.edso0.ru/32a16405

https://m.edsoo.ru/bae87d97

https://m.edsoo.ru/09f4ea71

JIuHeliHbIe HEPABEHCTBA,




JIMHENHOE
MpOrpaMMHPOBAHUE

https://m.edsoo.ru/ebeb498b

10

11

12

JInHeliHbIE HEPABEHCTBA,
JIMHEHHOE
[IpOrpaMMHUpPOBaHUE

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
MPSIMBIMH B
MHOTOTpaHHUKAX

AHaTUTHYECKUE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKAX
dopmyna pacCTOSAHUS OT
TOYKH J10 TUNIOCKOCTH B
KOOpAMHATax

https://m.edsoo.ru/7da2d430

https://m.edso0.ru/4c06b882

https://m.edsoo.ru/c43d1e75

https://m.edso00.ru/00260f78

13

Haxoxnenne paccrossHuit
OT TOYKH JI0 MJIOCKOCTH B
KyOe

https://m.edsoo.ru/6bcbc407

14

Haxoxnenne paccrostHuit
OT TOYKH J0 IJIOCKOCTH B
MIPaBUJIBHON TUPAMUE

https://m.edso00.ru/e9087c92

15

16

KonTponbHas pabota
"AHanuTH4YeCcKasd
reometpus’”

CeueHns MHOT'OI'PpaHHUKOB:

CTaHAApPTHBIC
MHOT'OrpaHHUKHA

https://m.edsoo.ru/6dce3974

https://m.edsoo.ru/cbe11d09




17

CeueHust MHOTOI'PaHHUKOB:

METOJI CIIEIOB

https://m.edsoo.ru/54a12f3d

18

CeueHust MHOTOI'PaHHUKOB:

CTaH[[apTHBIG IIJIOCKOCTH,
HepecequHﬂ HpSIMBIX H
IJIOCKOCTEN

https://m.edsoo.ru/d482d5e7

19

20

21

HapaJ'IJ'IeJ'ILHLIC IIpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHUA

[TapanensHbIe IPSIMBIC U
IJIOCKOCTH: PacuéT
OTHOILIEHUH

HapaJ'IJ'IeJ'IBHLIe IIpsAMBIC U
IINIOCKOCTH: YTJIBI MCKIY
CKpCHIMBAOIHUMHUCA
psAMBIMHA

https://m.edso0.ru/e8929hbc0

https://m.edsoo.ru/7dc22812

https://m.edso0.ru/617e0855

22

23

[IepnenukynsapHsie
MIPSIMBIE U TUIOCKOCTH:
CTaHJAapTHBIE TIapbl
NEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U MPAMBIX,
CUMMETPUU
MHOT'OTPaHHUKOB
IlepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
Teopema O Tpex
HEPIECHIUKYIIApax

https://m.eds00.ru/6607409b

https://m.edso00.ru/97fc2b63

24

[lepnenqukynspHsie
IIPSIMBIE U TUIOCKOCTH:

https://m.edsoo.ru/a59743c0




BBIYUCIICHUSA JJINH B
MHOI'OI'paHHHUKaXx

25

IToBTOpenue: omanu
MHOTOYTOJIbHUKOB,
(hOopMyITBI TSI TUTOTIAICH,
COOOpaXeHHsI TOA00MS

https://m.edsoo.ru/7e95521d

26

27

28

29

30

[ToBTOpEeHMe: mIomaau
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKCHHSI TOA00MS
[ToBTOpEeHMe: mIomaau
MHOTOYT'OJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKeHHsI TIOJTOOMS
[Imomanu ceuenuni
MHOTOTPaHHHUKOB: TIOIIAIH
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, cooOpaskeHus
noaoous

[Imomanu ceuenunii
MHOTOTPaHHUKOB: IUIOIIAIN
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, cCOOOpakeHus
noaoous

KonTponbHas pabota
"[ToBTOpeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

https://m.edso0.ru/b4013501

https://m.edsoo.ru/e53aae8b

https://m.edsoo.ru/4db5flcd

https://m.edsoo.ru/c5216cd?2

https://m.edsoo.ru/ff6fdfe8

31

0O0béM Testa. O0beEM




IIPSIMOYTOJIBHOT'O
napaesenunena

https://m.edso0.ru/63892062

32

33

34

35

3amaun 00 yABOCHHUH Ky0a,
0 KBajpaType Ky0a; o
TPUCEKIIMHU YTJIa
CrepeomeTpuyeckue
3aJ1auu, CBSI3aHHBIC C
00BEMOM MPSIMOYTOIHLHOTO
napaJuiesienurneaa
[Tpuknaanbie 3a1a4u,
CBSI3aHHBIC C BBIUMCIICHUEM
00bEMa TIPSMOYTOJIBHOTO
napaJuiesienurneaa

O0BEM npsIMOit TPU3MBI

https://m.edsoo.ru/027f1e6b

https://m.edsoo.ru/25cade44

https://m.edsoo.ru/df660332

https://m.edsoo.ru/ad6a06ad

36

CrepeomeTrpuueckue
3a]1a4¥, CBA3aHHBIE C
BbIUUCIIEHEM 00BEMOB
MIPSAAMOY IIPU3MBI

https://m.edsoo.ru/4880d5e0

37

[Tpuknagueie 3a1a4u,
CBSI3aHHBIE C 00HLEMOM
MPSAMOM TPU3MBI

https://m.edso0.ru/2c0943d5

38

39

Brrunciienne 00bEMOB TEI C
TIOMOIIBIO OMTPEEIIEHHOTO
unrerpana. O0bpEM
HaKJIOHHOM MPU3MBbI

Brruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONIPEACIEHHOTO

https://m.eds00.ru/49165681

https://m.edsoo.ru/16fbel73




unrerpaia. O0bEM
TUPAMUIBI

40

®opmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMHUJI C OOIIHM
yriaom

https://m.edsoo.ru/1747c25f

41

42

43

44

45

dopmyna o6bEma
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMHUJI C OOIITHM
yIJoM

CrepeoMeTpHUECKUE
3a/1a4M, CBA3aHHBIE C
00BEMaMH HAKJIOHHOM
TIPU3MBI

CrepeomeTrpuueckue
3aJjauu, CBS3aHHbIE C
00bEMaMU MUPaMU/IbI

[IpuknanHelie 3a1a4u MO
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOU MPU3MBI

[TpuknagHelie 3a1a4u 1Mo
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
MU PAMHU/TBI

https://m.edsoo.ru/15c08acl

https://m.edsoo.ru/adbd9fca

https://m.edsoo.ru/78fd807a

https://m.edso0.ru/70f008d4

https://m.edso00.ru/481816a0

46

[Ipumenenue o0BEMOB.
Brruncienue paccTosHuS 10
TUIOCKOCTH

https://m.edsoo.ru/5b810b72




47

KonrponsHas pabora
"O06BEM MHOTOTrpaHHUKA"

https://m.edsoo.ru/51b119b1

48

[unueapuyeckas
MMOBEPXHOCTh, 00pa3yroIue
LWIAHAPUYECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/f0a8d3b8

49

50

51

Humuaap. Hpsmoi
KPYTOBOW LIMJIMHAD.
[Inomane moBepxHOCTH
LWIMHIpA

KoHnnyeckas moBepxXHOCTB,
o0pa3yronye KOHUYECKOn
nosepxHoctu. Konyc
Ceuenue koHyca
IJIOCKOCTBIO, MapajlIeIbHON
IJIOCKOCTH OCHOBaHMS

https://m.edsoo.ru/b3f0179a

https://m.edsoo.ru/6bc9fef9

https://m.edsoo.ru/8a9b6892

52

VY ceu€HHBI KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

https://m.edsoo.ru/99f6f7ca

53

ITomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/285fd42e

54

55

[Tnomans 60koBOM
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCA

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOCHUEM

https://m.edso0.ru/f5236378

https://m.edsoo.ru/8c86d21d




CEYEHU LWIMHAPA, KOHYCa

56

57

58

CrepeomeTrpuueckue 3a1a4u
Ha JI0Ka3aTeyIbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUCM
CEYEHU LIWIMHAPA, KOHYCa

[Ipukiagneie 3129w,
CBSI3aHHBIC C IMJIMHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

https://m.edsoo.ru/627442f2

https://m.edso00.ru/914824a6

https://m.edsoo.ru/b9784e82

59

60

61

62

63

Cdepa u map

[lepeceuenue cepsl 1
11apa ¢ IIOCKOCThIO.
Kacanue mapa u chepst
IIJIOCKOCTBIO. Bun n
n300paxkeHue mapa

Ilepeceuenue cepsl 1
11apa ¢ IIOCKOCThIO.
Kacanue mapa u chepst
MIOCKOCTRIO. Bum n
n300paxkeHue mapa

VYpaBHeHue chepsbl.
[Tnomans chepst u eé
qacTein

Cummerpus chepsl u mapa

https://m.edso00.ru/074e4928

https://m.edso0.ru/78955chb

https://m.edso0.ru/b5732058

https://m.edsoo.ru/1b3a68df

https://m.edsoo.ru/0e5¢c2ff0

64

CrepeoMmeTpriecKkue 3a1auu
Ha JI0Ka3aTeNbCTBO U
BBIUHCIICHHE, CBA3aHHbBIE CO

https://m.edsoo.ru/0a221886




cdepoit u mapom,
MOCTPOCHUEM MX CEUCHUI
IUIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO
chepoii u mapowm,
MOCTPOCHUEM UX CCUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/841b88fe

66

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE cO chepoid u
1apoM

https://m.edsoo.ru/d1db2ba2

67

[ToBTOpEHME: OKPYKHOCTH
Ha TUIOCKOCTH, BBIUNCIICHHUS
B OKPYXXHOCTH,
CTaHJapTHBIE TTO100US

https://m.edso00.ru/5163d6e9

68

69

70

Paznuunble koMOMHAIMK
T€J BpalleHUs U
MHOTOTPaHHUKOB

3anauu no teme "Tena u
MIOBEPXHOCTHU BpameHus"
3anaun no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edso0.ru/75b3b0c0

https://m.edsoo.ru/47a18c5d

https://m.edsoo.ru/a5c51e92

71

72

KonTponbnas padora "Tena
Y ITOBEPXHOCTHU BpanieHus"
O06wém nununaapa. Teopema
00 00BéMe psIMOTo
LWIMHIpa

https://m.edsoo.ru/8c0801ce

https://m.edsoo.ru/c413c2ac




73

Brruucienue 00bEMOB TeII C
[TOMOIIBIO OMPEIEIEHHOTO
uaTerpaiga. O0bEM KoHyca

https://m.edsoo.ru/ed47357f

74

[Tnomanu 60koBOM U
IIOJTHOW ITOBEPXHOCTH
KOHyca

https://m.edsoo.ru/1bfde996

75

76

77

CrepeomeTpryuecKue
3aJ1a41, CBSI3aHHEIC C
BBIUNCIIEHHEM 00HLEMOB
HUAJTUHIpPA, KOHYCa
[IpukiagHbie 331249 MO
TeMe "OOBEMBI U ILIOMIAIN
noBepxHoctel Ten"

O0OBEM mapa 1 apoBoOro
cektopa. Teopema 00
o0BEme mapa. [Tnomans
cdepsl.
CrepeomeTrpuueckue
3a/1a4M, CBA3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
1rapa, IrapoBoro cerMeHTa
1 IIapPOBOTO CEKTOpa

https://m.edsoo.ru/d989fa2b

https://m.edsoo.ru/abe740a4

https://m.edsoo.ru/4e1470ch

78

[TpuknagHelie 3a1a4u 1Mo
TeMme "OOBEMBI TET",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUJIOMIABI0 Cephl.
CooTHOILIEHUS MEXKTY
IUTIOLIAJASIMU IOBEPXHOCTEN
1 00bEMaMu TOAOOHBIX TEN

https://m.edso00.ru/6026cd46




79

80

81

IlonoOHebIc TEna B
npoctpancTse. M3MeHneHnue
00BbéMa 1pu o100 H.
CrepeomeTpuyeckue
3aJ1a41, CBI3aHHEIE C
BBIUHCIICHHEM 00BEMOB TEI
Y IUTOLIAJEH TOBEPXHOCTEN

KontponbHas pabora
"[Lnomiaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TET"

JIBM>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J{BrxeHus u
paBeHcTBO (puryp. Obume
CBOMCTBA JBUKECHUU

https://m.edsoo.ru/abl6dc3a

https://m.edsoo.ru/eb3b5b73

https://m.edsoo.ru/dd3759b1

82

Bunn nBukennit:
MapajuIeIbHbIN IEPEHOC,
LIEHTPAJIbHAs CUMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOK

https://m.edsoo.ru/a45419ff

83

[TpeoOpazoBanus momoowms.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/a8e4b4ba

84

85

I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVKCHUS

KonrtponsHas pabora
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/bae67f63

https://m.edsoo.ru/4bd6a4b7

86

O6o0061matoniee NOBTOpPEHKE
11 moHsATHH K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU

https://m.edsoo.ru/3ba81fd6




3HaHui: "[lapannenbHOCTh
MPSIMBIX U IJIOCKOCTEHN B
npoctpaHctae"

87

O6o0m1aromee MOBTOPEHUE
11 noHsATHIA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUs
3HaHui: "BekTophl B
npocrtpaHctae"

https://m.edsoo.ru/3931037e

88

89

90

Ob6o0muiaroree MOBTOPEHNE
11 nonsiTUii U METOJOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUS
3HaHuM: "BekTopsl B
npocTpaHcTae”

O6o061matoniee NOBTOPEHKE
11 nonsTHII M METONOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHuil: "O6bem
MHOT'OrpaHHHUKa"

Oo6o0m1aromiee MOBTOPEHUE
11 nossiTHii U METOJOB
Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3HaHui: "O0beM
MHOT'OrpaHHHUKa"

https://m.edsoo.ru/36d0418a

https://m.edsoo.ru/01¢c1037a

https://m.edsoo.ru/fafa03fa

91

O6o0m1aromee MOBTOPEHUE
11 TOHSTHI 1 METOIOB

https://m.edsoo.ru/83400964




92

93

Kypca reometpun 10-11
KJIACCOB, CUCTEeMAaTH3aI1s
sgagui: "Ilnomaan
MTOBEPXHOCTU U 0OBEMBI
Kpyribix Tena"

O6o0m1aromee MOBTOPEHUE
11 OHSTHH K METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUs
sgagui: "[lnomaan
MMOBEPXHOCTU U 0OBEMBI
KpyIribIX Ten"

HtoroBasi KOHTPOJIbHASI
pabota

https://m.edsoo.ru/411fd4de

https://m.edsoo.ru/b1f85e8a

94

Htoroas KOHTpoOJIbHAS
paborta

https://m.edsoo.ru/7507e24c

95

96

97

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus passutus
CTEpPEOMETPUH KaK HAYKHU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX NH)XKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

Ucropus pazsutus
CTEPEOMETPUHU KaK HAYKU U
€€ poJIb B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX

https://m.edsoo.ru/1de4e52d

https://m.edsoo.ru/12248aee

https://m.edsoo.ru/4d244e93




TEXHOJIOTUN

98

Hcrtopus pazButus
CTEPEOMETPHUU KaK HAYKU U
€€ poib B Pa3BUTHUH
COBPEMEHHBIX WHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo0.ru/33e9ch04

99

Hcropus pasButus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://m.edso00.ru/8199df33

100

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/74aecf5¢

101

102

Hcropus passutus
CTEPEOMETPUH KAK HAYKU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX NH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pasButus
CTEpPEOMETPUU KaK HAYKHU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX NH)KEHEPHBIX

https://m.eds00.ru/48d99149

https://m.edsoo.ru/91dabcf9




)41 KOMHLIOTepHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IIPsIMasi, IJIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHMKOB (IIMpamMuaa, IOpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOI'PAaHHHUKH, MTPABHIIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJOM CIIEZIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelIeHHH CTAaHJApTHBIX MaTeMaTHYeCKWX 3a7ad Ha  BBIYHCICHHE
pacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHATUTUYECKHE METOABI TIPU

pPEIICHUN CTAaHAAPTHBIX MATCMATUYCCKHUX 3aaad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ NMpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpHI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HH(POPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPEMIEHUs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH opme
718 [TpuMeHnsaTh mpocTedine NpOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANUTE HpHUMEPHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATh peajbHbBIC
CUTYallUd ¥ NMPUMEHATh U3YYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUHU, MCCIEeN0BAaTh IOCTPOCHHBIE MOJENIU C
UCIOJIb30BAHUEM I€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBsS3aHHble C  HaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKasi MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TSN BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITHSMU: MIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHWE INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIAJM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIMCaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MKy IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJICTaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JISHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MNpOM3BEJCHHE BEKTOpPa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpPHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

Pemrats 3aga4unu Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOINIECHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUICCKUX 3a/1av

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyITUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIK€ TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC
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7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOLIUECS, TIapalIeIbHbIe
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP MHpSAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIeIbHbIE NPSIMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTU: MCPICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, IPU3HAK
NEPIEeHIUKYIAPHOCTH MPSMOM U IIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSTHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTYypsl Ha
IJIOCKOCTh. [IepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yrompHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. [lupammna: N-yrosnbHas nupamuja, TpaHU U OCHOBAHWE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMHU[BI, NMpPaBUIbHAS U YCEUYEHHAs MUpaMHJA.
OnemMeHTbl Npu3Mbl WM nupamunabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpPaMHIA,
NpaBUJIbHAS TPEYroybHAs MUpaMKJa U MPAaBUIIBHBINA TeTpasap, kyo. Ilpeacrasienue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’lAp, MAOoAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napaejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1no1mans 00KoBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIbHOM NHpaMHIBI, TEOpeMa O IUIOUIAJM YCEYEHHOM NUpPaMHIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromias ¥ OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, 1Tuamerp, IIoniaas MOBEpXHOCTH cdephl. Bzanmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
PSIMOYTOJIBHOTO Napaiiesenunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUs 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0O)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUW; YMEHHE  OIEepUpPOBATh
HNOHATUSMH: MHOXECTBO, IMOAMHOXXECTBO, ONepal HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCAHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LEN0E YUCIIO,
CTENEHb C IEeJIbIM [TOKa3aTesIeM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JAEUCTBUTEIbHBIM ITOKA3aTEIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IpPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYNIIO, pallMOHAJIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOJKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh NMPU3HAKH JETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPOKEHHN CO CTEeNEeHsSMU M Jiorapudmamu, mnpeoOpazoBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCcKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
IPOU3BOIUTH apu(METHUECKUE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMK, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACUMNTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUMCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKLMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHMUS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX U

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

oMoIIbi0 AuddhepeHITnaIbHbIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Y4eOHBIX NPEAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIYy BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JAacCTH yIpaBJIEHUS JTUYHBIMH ¥ CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIECNOBATh IIOIYYCHHOE DEIIECHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, UHTEPIPETUPOBATH
uHpOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX MPOLIECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKy McCIe0BaTh COBMECTHBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUEC BbIYUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUeCKUX METOJIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIydailHas BENWYMHA, paclpelesieHue BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeAeiICHUN IS PEUIeHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATUAMHU: TOYKA, IMpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIoJI, TPEXTPaHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yol MEXIY IUIOCKOCTSIMU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYpHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenunena, Mpu3Ma, NOHpamMuaa, (urypa M TMOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUleNienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHYyca U IWJIMHIpA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB,;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIEC JOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaThb HOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOM00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacno3HaBaTh paBHbIE U MOJOOHBIC (HUTYpHI, B TOM YHUCIE B INPHPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 PEAIbHOM JKU3HW; YMEHHE BBIYUCIATH TCOMETPHYECKHE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIomaas chepsl; 00bEM Kyoa,
IOPSMOYTOJIBHOTO  TMapajieNienunesia, MUPaMUAbL, MPU3MBL, MIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MHOHATUAMU: MPAMOYTOJIbHAsA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIoKEHHE BEKTOpa Mo Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJ MEXIY
BCKTOpaMHU; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3a4av U 3a/la9 APpYTUX y‘le6HLIX npeamMEeTOB

YMenne BeIOMpATh MOAXOASIINA METOJI JJIS PEIICHUs 3a/1a4u; TOHUMAaHHE
3HAYUMOCTH MAaTeMAaTUKU B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUH; yMEHHME pAClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH PUMEPHI MATEMATHUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOLECHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTeneHH. J[eHCTBHUsS ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM I0Ka3areneM. CBoKCTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxéHHble BBIYMCICHUS, PaBUla OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIMHN 1 TpaPUKU




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zateseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB (yaknumii. CpoiicTBa  (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHMIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubousblIero ¥ HauMEHBIIEro 3HaueHusl QyHKIHUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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