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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€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 YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMCEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmbl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIOCOOHOCTEW oOOyyaroumxcs 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 HEOOXOAUMBIX ISl YCIEIIHOTO NMPO(ecCHOHAIBHOTO
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 YaCTH MHUPOBOU KYyJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIIeHUs 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHWMAHUS POJM AKCHOMATHUKH IPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOJAMUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsl, TO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUYEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «I'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 TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPUHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHUS 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. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
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€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpenmera «MaTeMaTukay,

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 kimacce — 102 yaca (3 yaca 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,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHBIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
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 TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

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

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
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. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpéM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexX1y BeKkropamu. CKalsipHOE NpPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxkeHue
cheppl M TUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas OKojo IumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
poLenyp TpakIaHCKOro oOiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMUpPOBAaHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUECKUE 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBbHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur U Ppeann30BBIBATH COOCTBEHHBIC KU3HECHHBIE TIUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JJIs pelmieHUs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN  MEXIYy MOHATUSAMH, (POopMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

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

JIeNIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BHIBOJIBI;

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

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHYECKOTO 00BEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM - OOLIEHMs], SICHO, TOYHO, I'PaMOTHO BBIpaXaThb CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOU CYXACHUA C CYXICHUAMHU APYIHX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSTENbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

PEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMAaHAHOW W UHAMBUIYAJTBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

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

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (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 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSITH
(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 MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LIEHTP, OCh M INIOCKOCTb CHMMETPHUH
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh H3YUYCHHbIC MOHATUSA B
npolecce IMOMCKAa PpeUIeHHsT MaTeMaTH4ecku  c(hopMynnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemarh MpPakTUYECKHe 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMHU C IMUIMHIPUYIECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOIYYECHHS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSMU TEll
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOI0O0HBIX TE;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aJa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB H TEJl BpaIlEHUS TPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHHS KOHYyca (TapajielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJIST PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKAa  PELICHUS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYMH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecreo acon dyeKkTpoHHbIe (LM POBbLIE)
n/n NpOrpamMmbl Bcero Korrposbubie o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoe pacrookeHne mpsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TNIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIiynﬂpHOCTI) TPSIMBIX | o5
IJIOCKOCTEH B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUS 16 1
6 MHororpaHHuKH 7 1
BexkTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckasi FreOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEeHUEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlousTuhs: MEPECCKAr0IMMECH IIOCKOCTH,

nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

https://m.edso0.ru/588c85b2

https://m.edsoo.ru/ddcdafc2

https://m.edsoo.ru/eba83d84

https://m.edso0.ru/76122161

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

https://m.edsoo.ru/db7fa53e

MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE

https://m.edsoo.ru/4284be8b

https://m.edsoo.ru/c2bed9c5



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
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CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

N300pakeHue CeUYeHNI MUpaMuIbl, Ky0a
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU IBETAMU

N300paskeHue ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HbIMHU LIBETAMHA

Meton cienoB Uil IOCTPOEHUS CEUEHU I

https://m.edsoo.ru/f24c9d86

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce

https://m.edsoo.ru/9cf3b9bf

https://m.edso0.ru/1b2f91f7
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https://m.edsoo.ru/db11b7fd
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15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaoiicTBa nepeceyeHuid NPsSMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/1844a2e4

16

Mertop cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/a9d15d32

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I 1 3al1UCh HIaroB
MOCTPOCHHMS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3alHUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

https://m.edsoo.ru/4fcbfc2f

https://m.edsoo.ru/c5abbc54

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
IJITAHUMETPUH U CTEPEOMETPUH

https://m.edsoo0.ru/c5a497c4



https://m.edsoo.ru/1844a2e4
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23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/a6ae516e

24

B3anMHOe pacnonokeHue npsmsIx B

npoctpancTBe. CKpeUMBaIOLIUECs MPSMBIE.

[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapautenpHbIe IPsIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapaAJUIEIIbHBIX IPSAMBIX IIJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TPEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IPOEKINUN

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

https://m.edsoo.ru/5allad49

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7cadfa2f

https://m.edsoo.ru/53ab7cfd

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

https://m.edso0.ru/1737fd63
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IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aaun Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJJIEABHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHHE IS
MIOCTPOCHHUS CEYCHUI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX IIOCKOCTEM

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaffl

https://m.edsoo.ru/ac13686d

https://m.edsoo.ru/b936e992

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, He IPUHAAIEKAIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

https://m.edsoo.ru/6be9fbea

36

CaoiicTBa napamieiabHbIX MIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX MEpeceueHus Ipu
MepeceyeHny JIByX MnapajielbHbIX
IIJIOCKOCTEM TpEeThen

https://m.edsoo.ru/6¢c42af37

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

https://m.edsoo.ru/e157c6f7
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[ToBropenue: Teopema [Tudaropa Ha

38 https://m.edsoo.ru/9ccc55d3
IIOCKOCTH
11 :

39 OBTOPEHHE: TPUTOHOMETPHA https://m.edso00.ru/e6¢98c7c
IIPSIMOYIOJIBHOI'O TPEYTOJIbHUKA
Csoii 0

40 POHCTEA KyDa 1 IPAMOYTONBROTO https://m.eds00.ru/99d56dab
napajuiesenuIe/1a
B 0

41 PITHCIICHIE AUTHI OTPESIOB B KYDE 1 https://m.eds00.ru/5b1bb69d
MPSIMOYTOJIBHOM Tapasiiesenure e
[lepneHMKyIAPHOCTD NPSAMOUN U

42 IJI0CKOCTH. [IpH3HaK nepneHuKyIsipHOCTH https://m.eds00.ru/5682d452
IPSIMOM U TNIOCKOCTH
[lepnieH IUKyYNIAPHOCTD MIPSIMOM U

43 mockocTH. [Ipu3Hak nepneHuKyIsipHOCTH https://m.edsoo.ru/59fccc75
MPSAIMOM U TUIOCKOCTH
Teopema o cyiiecTBOBaHUU U

44 CAMHCTBERHOCTH [IPAMOH, TPOXOIICH https://m.eds00.ru/c93542b5
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH
I1

45 JIOCKOCTH H NEPHCHANKYIAPHEIC M https://m.edsoo.ru/62fc55e3
MpsiMble B MHOTOTPAaHHHUKAX
I1

46 JIOCKOCTH H NEPHCHAKYIAPHEIC M https://m.edsoo.ru/76464a93
HpSIMLIe B MHOFOFpaHHI/IKaX
[Mepnenaukynsap u HakinoHHas. [TocTpoeHue

47 PHCHMKYIAD p https://m.edso0.ru/818779e7
MEePIECHIUKYIIAPA U3 TOYKU Ha TPIMYIO
IT IT

48 CPHCHAMKYIAD 1 HAIIIOHHAA. LI0CTPOCHHE https://m.eds00.ru/b9366929
MEePIECHIUKYIIAPA U3 TOYKU Ha TPIMYIO
TeopeMa o Tpéx mepiie a a

49 PeMa 0 TPEX MEPIICHAMKYIAPaX (TpAMas https://m.edsoo.ru/13ca2779

1 oOpartHas)
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Teopema o Tpéx nepneHAUKYIspax (mpsamas

50 https://m.edsoo.ru/7e55435e
u oOpartHas)
YToJI MEXIYy CKPEIINBAIOIIMHUCS

51 Ay cRpetBaton https://m.eds00.ru/4d5fba1d
MPSIMBIMU
ITonck nepneHIUKYISIPHBIX IPSIMBIX C

52 PHCHAMRYIP p . https://m.edsoo.ru/9eceb7da
MOMOUIBIO TIEPIIEHIUKYJISIPHBIX IIOCKOCTEH

53 OpTOroHajibHOE MPOCKTUPOBAHUE https://m.edsoo.ru/c82fe87c
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

54 MPaBUJILHOM MUPAMHJIBI C TIOMOLIBIO https://m.edsoo.ru/fc377c51
OpPTOTOHAJIBLHOM MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUILHON MUPAMUJIbI C TIOMOIIBIO https://m.edsoo.ru/56c8faa4
OpTOrOHAJILHON MPOEKIINU
CummeTpusi B IPOCTPAHCTBE OTHOCUTEIEHO

56 mockocTy. [nockoctu cumMerpuil B https://m.edsoo.ru/bal7c527
MHOT'OTPaHHUKAX
IIpu3Hak mepneHIuKYISIPHOCTH OPSIMOU U

57 P PHCHAMIYIAD p https://m.edsoo.ru/3b72c654
TJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU
IIpaBunbHBIC MHOTOT'paHHUKU. Pacuér

58 p N p https://m.edsoo.ru/2ae86c5b
PacCTOSTHUM OT TOYKH JI0 TJIOCKOCTH
IIpaBunbHBIC MHOTOTpaHHUKHU. Pacuér

59 p N p https://m.edsoo0.ru/b33d2119
PAcCTOSIHUM OT TOYKH 0 MIOCKOCTH
Crioco0ObI OMyCTUTD TEPIIEHIUKYIISPHIL:

60 CUMMETPHS, CIBUT TOYKH IO IMapaJIICIIbHON https://m.edsoo.ru/cb1b137c
psAMOI
Casur no HelapallIeIbHOM MPSIMOH,

61 A p N p https://m.edsoo.ru/2625aldb
W3MEHEHUE PACCTOSHUM

62 KonrtponsHas padora "B3anmuoe https://m.edsoo.ru/b5bc8eec
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PacIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npoctpaHctae"

63

IToBTOpEHME: Yyroy Mexay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

https://m.edsoo.ru/6f93bcdf

64

65

[ToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckre METO bl BEIYMCICHUS
yIjla MEXJy IpSIMbIMU B MHOT'OI'paHHHKaX

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

https://m.edso0.ru/3922fc23

67

68

69

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NIEPIEHIUKYIISIPHBIX IITIOCKOCTEN

[Ipu3Hak nepneHIuKyJIsIPHOCTH
IJIOCKOCTEM; TeOpEMaA O IIPSIMOK
IepECEUCHUS JBYX IIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpssMoyTonbHBIN apasuielenunesn; Kyo;

HU3MCPCHU, CBOMCTBaA MpAMOYT'OJIBHOT'O
Iapajiiejacnuicaa

https://m.edsoo.ru/6blaa76d

https://m.edsoo.ru/16c95c3a

https://m.edso0.ru/52c88814

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

https://m.edsoo.ru/d47cac87

71

72

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PAacIoN0KEHUEM NPSIMBIX U TJIOCKOCTH

IloBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,

https://m.edsoo.ru/6e119e38

https://m.edsoo.ru/1144c324
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napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC

73 https://m.edsoo.ru/cfca9ebf
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX
P

74 ACCTOAHE OT TOHKH flO TIOCKOCTH, https://m.edsoo.ru/b9a387c8
paccTosgHue OT IPSAMOM JI0 TNIOCKOCTH
Brluucnenue paccTossHUM MEXy

75 CKPEIIHMBAIOIIMMUCS MPSIMBIMHU C TIOMOIIBIO https://m.edsoo.ru/fc762dd4
MEePIEHIUKYISIPHON MIJIOCKOCTH
TpéxrpanHblil yroyi, HEpaBeHCTBaA IS

.T I1

76 TpeXTpanHEIX yriios. Teopema [ugaropa, https://m.edsoo.ru/6e34b31e
TEOpPEMbI KOCUHYCOB U CHUHYCOB JJIsI
TPEXTPAHHOTO yTiia
9 % :

77 FISMEHTBI CHEPHIECKOIi reomeTpun https://m.edsoo.ru/82ba2777
reoae3nyecKie JMHUU Ha 3eMiie
K §] "y

78 OHTP OHLH?I paboTa IR A https://m.edso00.ru/69a7d942
paccTosiHusA

79 CHCTeMaTmauHiI suannit "MuororpasHik https://m.edsoo.ru/dd1173e8
U €r0 3JIEMEHTEHI
[Inpamua. Buael nupamun. [IpaBunpHas

80 https://m.edsoo.ru/51ff5abc
nupamMuaa
IIpusma. IIpssmass 1 HaKJIIOHHAS IIPU3MEL.

81 p p p https://m.edsoo.ru/68bb5bec
[IpaBunbpHas npusma

82 HpsMo#i napaiienerume, npsmoyrokHyiii https://m.edsoo.ru/8515ba52
napajuieNnenumnena, Kyo

83 Brimykiieie MHOTOTpanHuku. Teopema https://m.eds00.ru/86151552
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Ditnepa
Brinykibsie MHOTOrpanHuKkd. Teopema
84 Diinepa. [IpaBuiibHBIC U TIOJYIPABUIILHBIC 1 https://m.edso00.ru/624c65e7
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHoOrorpanHuku” 1 https://m.edso00.ru/9ac392c8
86 Homsirie BeKTOpa Ha MIOCKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuio mapamienenurnena 1 https://m.edsoo.ru/a8b5abla
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dcl
91 Pasnoxerte sextopa no 6a3m¥ TPex 1 https://m.eds00.ru/92765464
BEKTOPOB, HE JISXKAIUX B OJJHOU TIIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1 https://m.edsoo.ru/fd6b44a5
93 Beraueetiiie yria Mesiy BeKTOpami & 1 https://m.edsoo.ru/e634d38a
MIPOCTPAHCTBE
94 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec
95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 https://m.edsoo.ru/6b87c2da
96 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 https://m.edsoo.ru/24e7b226
98 O06o0meHre M cucTeMaTH3aIys 3HaHUH 1 https://m.edso00.ru/22247c8c
99 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1 https://m.edsoo.ru/eb16c6la
100 Hrorosast koHTpoIpHAs paboTa 1 https://m.edsoo.ru/eca25dd6
101 HToroBasi KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/13be7183
102 O0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1 https://m.eds00.ru/c8863892
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
nudpoBbie
Ne i/ Tema ypoka KounTpoabubie bp
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypcbl

IToBTOpenue Temul "KoopauHaTel BEKTOpa

1 P pA | P 1 https://m.edsoo.ru/c7ce9c2f
Ha IJIOCKOCTH U B MPOCTPAHCTBE
IToBTOpenue TeMsl "CKaIsipHOE

2 P " P 1 https://m.eds00.ru/49d29f46
MPOU3BEICHUE BEKTOPOB
IToBTOpenue TeMsl "Brrunciienue yria

3 p Yf 1 https://m.edsoo.ru/ecb2a824
MEXy BEKTOPaMH B IIPOCTPAHCTBE
[ToBTOpeHue Temnl "YpaBHEHHUE IPSMOI,

4 P - P | P 1 https://m.eds00.ru/7a5e9713
MPOXOASAIIEH uepe3 JBe TOUKU
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 p p 1 https://m.edsoo.ru/24171bae
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
YpaBHEHME TNIOCKOCTH, HOPMAITh,

6 p p 1 https://m.edsoo.ru/dec14¢37
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousBeneHue 1 https://m.edsoo.ru/de683aaa
JInHeliHbIC HEPAaBEHCTBRA, TMHECHHOE

8 p 1 https://m.edsoo.ru/f72c7fa9
MpOrpaMMHUPOBaHUE
JIuHeliHbIE HEPABEHCTBA, JTUHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MpOTrpaMMHUPOBAHUE
AHanuTHYeCKMe METOJIBI pacuéra yria

10 AP P yr 1 https://m.edsoo.ru/d1fa9d71
MEXy NMPSIMBIMUA B MHOTOTPaHHUKAX
AHamnTHYecKre METOJIBI pacuéra yria

11 AP D T 1 https://m.edsoo.ru/fe24d456
MEXy ITIOCKOCTSIMA B MHOTOTpaHHUKAX

12 dopMyia pacCTOSHUSA OT TOYKH 10 1 https://m.eds00.ru/5b56823d



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d

IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHui OT TOUKHU J10

13 https://m.edsoo.ru/9ef42fa7
IJIOCKOCTH B KyOe
Haxoxxnenue pacCTOSHUNA OT TOUKHU IO

14 a p N a https://m.edsoo.ru/25bclef2
IJIOCKOCTH B TIPABUJILHOM IMHUPAMHUJIC
Kourpoasnas padora "AHamuTudyeckas

15 P " P https://m.edsoo.ru/1f7ea33f
reOMEeTpus
CeueHust MHOIOIPAHHUKOB: CTaHAAPTHLIE

16 P Aap https://m.edsoo.ru/416bc79c
MHOTOTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B https://m.edsoo.ru/1273ffh9
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U https://m.edsoo.ru/a2cd38a4
IIOCKOCTEH
ITapamiensHBIE IPIMBIE U IIIIOCKOCTH:

19 3 P https://m.eds00.ru/e4b889fd
napajuieIbHbIE CEUCHUS
ITapamiensHBIE IPSIMBIE U IIIIOCKOCTH:

20 P . pv https://m.edsoo.ru/b12282ed
pacy€T OTHOLICHUI
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXKY CKPELIUBAIOIIMMUCS https://m.edsoo.ru/bd78ac3a
MPSIMBIMA
[lepnenukynsipHbIE TPSIMBIE U
IUIOCKOCTH: CTaHAAPTHBIE MTaphl

22 ap p . https://m.edsoo.ru/f767e671
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnengukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX https://m.edso00.ru/9392d44f
MePIEHIUKYISIpax

24 [lepnenquKynsipHbIE IPSAMBIEC U https://m.edsoo.ru/6e7bf7cl



https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1

IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUS
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(bopMyIIbI TS TIIONIAICH, COOOpasKeHUS
noaoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKeHUS
noxoous

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaKeHUsI MOA00HS

https://m.edsoo.ru/d81cea87

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MO00Us

https://m.edso00.ru/83b98d39

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

https://m.edsoo.ru/d2658ebd

https://m.edso00.ru/826e23fb

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTia

https://m.edso0.ru/522e867e

33

34

CrepeomeTpudeckne 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJulesenumesaa

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

https://m.edsoo.ru/2667e6de

https://m.edso00.ru/41398a71



https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71

BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

napajuiesenume/a

35 OO0BEM TIPSIMOU TIPU3MBI https://m.edsoo.ru/ala4466b
CrepeoMeTpHUUECKHUE 3a4a4U, CBSI3aHHEIE C

36 p p . At . https://m.edsoo.ru/lee258f4
BBIYMCIICHHEM 00BEMOB TIPSMOI TIPU3MBI
IIpuknannbie 3a1a4u, CBI3aHHbBIE C

37 p . A le https://m.edsoo.ru/5b64ebdb
00BEMOM TIPSIMOH PU3MBI
Brruncinenue 006EMOB TEN ¢ IOMOILBIO

38 omnpeaenéHHoro uarerpana. Oobpém https://m.edsoo.ru/ca7dbf2d
HAaKJIOHHOH IPU3MBbI
Brruncinenue 006EMOB TEN ¢ IOMOILBIO

39 onpeaenéHHoro uurerpana. O0bém https://m.edsoo.ru/c4e2e5c6
MTUPaAMU/IBI
dopmyna o0béMa mupaMuabl. OTHOIIEHUE

40 pMY pavui https://m.edso0.ru/91672d2f
00BEMOB MUPAMUJI C OOIINM YTIIOM
dopmyna o0béMa mupaMuasl. OTHOIIEHHE

41 pMY paMia https://m.edsoo.ru/5bcdeb66
00BEMOB MTUPaMU/I C OOIITUM yTIIOM
CrepeoMeTpHUUECKUE 3aaUl, CBI3aHHEIC C

42 p p N a https://m.edsoo.ru/cfbc984c
00BEMaMH HAKJIIOHHOW TTPU3MBI
CrepeoMeTpHUUECKHE 3a4a4H, CBSI3aHHBIE C

43 p p a https://m.edsoo.ru/95db2799
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM https://m.edsoo.ru/55d4f1b7
TIPU3MBI
[Tpuknaansie 3agaun 1o Teme "O0bEMBI

45 " . https://m.edso0.ru/9d64515¢
Ten", CBs3aHHbIE ¢ 00BEMOM MTHUPAMHUIBI
I[Ipumenenne 006EMOB. Brruncienne

46 p https://m.edsoo.ru/4e19ech6

pacCTodHuA A0 IMIOCKOCTU



https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f
https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6

KonTponbras padbota "O0béM

47 | https://m.edsoo.ru/db67181c
MHOT'OTpaHHHUKA
I_II/IJII/IHI[pI/I‘IeCKaSI HOBerHOCTB,

48 o0pa3yroIne UIHHIPHIECKON https://m.edsoo.ru/278d4dfd
IIOBEPXHOCTH

uuaap. IpaMoit KpyroBou MUWIMHID.

49 Ly ap. Tp PYFOBOM HHITHAD https://m.eds00.ru/f83ee683
[Tnomaae MOBEpXHOCTH MUIUHIPA
Konwnueckas moBepxHocTh, 00pas ne

50 Ny p » OOPASYIOH https://m.edsoo.ru/bcdfefab
KOHUYecKoii moBepxHocTu. Konyc
CeueHne KOHYCa IJIOCKOCTBIO,

51 }: https://m.edsoo.ru/2e5a1f29
MapajuIeIbHOM IMIOCKOCTH OCHOBAHUS
VceuéHHblil KOHYC. M300pakeHne KOHYCOB

52 . y p Y https://m.edsoo.ru/475fea2c
U yCeYEHHBIX KOHYCOB
IImomane OOKOBOM MOBEPXHOCTH U ITOJTHOH

53 taa p https://m.edsoo.ru/9ac1444e
MOBEPXHOCTH KOHYCa
ITmomane OOKOBOM MOBEPXHOCTH U ITOJTHOH

54 1an P https://m.eds00.ru/1325¢3dd
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://m.edsoo.ru/76844cf2
MOCTPOEHUEM CEUCHUM WJINH]IPA, KOHYCa
CrepeoMeTpuuecKkue 3aaud Ha

56 JI0Ka3aTEJIbCTBO U BBIUMCIICHUE, https://m.edsoo.ru/c3a8bde9
MMOCTPOCHHUEM CEUYCHUN ITUIMHIIPA, KOHYyCa
H WKJIIaAHBIC 3a/Jla4i, CBA3aHHBIC C

57 p a a https://m.edsoo.ru/d2del3ca
LIUJIAHAPOM
[Ipuxnagaele 3a0a4, CBSI3aHHBIE C

58 p g a https://m.edsoo.ru/3897dad5
LIUJIAHAPOM

59 Cdepa u map https://m.edsoo.ru/fb7912b1



https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1

60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

https://m.edsoo.ru/c1475e77

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

https://m.edsoo.ru/af4a7147

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

https://m.edso00.ru/2474b359

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

https://m.edsoo.ru/d324ea75

66

67

[IpuknanHelie 3a1a4u, CBSI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 00us

https://m.edso00.ru/95a815fb

https://m.edsoo.ru/67dda7ee

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

https://m.edsoo0.ru/447414f7

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

https://m.edsoo.ru/7f99de3a

https://m.edsoo.ru/a97b28ca



https://m.edsoo.ru/c1475e77
https://m.edsoo.ru/af4a7147
https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca

71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/e8a547f6

72

73

O06béM mumuHIpa. Teopema 06 00béMe
MPSMOTO HUJIMHAPA

Brruncnenne 00bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. O6béM KoHyca

https://m.edso00.ru/961d78a8

https://m.edsoo.ru/8cf5adc?

74

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/172d4f55

75

76

CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OO0BEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

https://m.edsoo.ru/29beaf77

https://m.edso00.ru/88d75145

77

78

79

O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
apa, mapoBOro CErMEHTa U MIapoOBOTO
CEeKTopa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
iomaabio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
IMOJJOOHBIX Tl

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenue o6wEma mpu moo0uu.
CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB Tell U TUIOIIA e
IIOBEPXHOCTEH

https://m.edsoo.ru/e5667d27

https://m.edsoo.ru/5efcff8e

https://m.edsoo.ru/26cleada



https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8
https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada

80

KonTponbnas padora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

https://m.edso00.ru/91c864f2

81

82

83

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHSL.
JIBm>keHust U paBeHCTBO Guryp. O0miue
CBOKWCTBA JBUKECHUI

Bupl nBukeHuil: napauiesbHbIN IEPEHOC,
LEHTpaJIbHAsl CAMMETPHS, 3€pPKaIbHAS
CUMMETPHS, TIOBOPOT BOKPYT MPSMOM
[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

https://m.edsoo.ru/e8d891e8

https://m.edsoo.ru/75255d4b

https://m.edso0.ru/d168c275

84

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUKCHU S

https://m.edsoo.ru/1daa4342

85

86

87

88

KontponbHas padota "BekTopsl B
npocrpaHcree”

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B
npocrpaHcrae”

Oo6o06maromiee noropeHue 11 noHATU U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucTeMaTHu3anus 3HaHuii: "BexTopsl B
npocTpaHcTae”

Oo6o6maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucTeMaTHu3anus 3HaHuii: "BekTopsl B
nmpocTpaHcTae”

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53f867

https://m.edso0.ru/89b29e3d

https://m.edsoo0.ru/71e78941

89

O6o0maromiee moBTopeHue 11 MOHITHI 1

https://m.edso0.ru/25f8ecf8



https://m.edsoo.ru/91c864f2
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https://m.edsoo.ru/75255d4b
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MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

90

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOrpaHHUKa"

https://m.edso00.ru/68371e98

91

Oo6o06maromee nmoBropenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucremarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

https://m.edso0.ru/81595c6hb

92

93

O6o06maromee nopropeHue 11 moHaTuii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmaru3anus 3Hagui: "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/6d737c4c

https://m.edsoo.ru/5752266a

94

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/52cc9dal

95

96

97

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HaHUH

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEeXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69e7c

https://m.edso0.ru/2867b89c¢c

98

HcTopus pa3BUTHS CTEpEOMETPHUH KaK

https://m.eds00.ru/43115873
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HayKu U €€ pOoJIb B Pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/4cc117b3

100

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/28dd339e
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102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMPOBEPSIEMBIE 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 MOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpummpoBars B3aMMHOE pPACIHOJIOXKEHHE MPSIMBIX M IUIOCKOCTEH 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 MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHMKOB (IIMpamMuaa, IOpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIble MHOTOTPAaHHHUKH, MPABHIIbHBIC
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 METOIOM CII€JOB, BBITOJIHSATH
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 aIrOpUTMaM, TPHUMEHSST HW3BECTHBIE AHATUTUYECKHE METOJbl TpH
7.12 pEelICHNH  CTaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
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 HW3BECTHBIE 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 TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramiliuX HECKOJIbKO IIAaroB PEUIEHHUs, €CIA YCIOBHUSA
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, PAcIlO3HABATh MPOSIBIEHUE 3aKOHOB F'€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 sI3bIKE TI'€OMETPHUH, MCCIE0BAaTh IOCTPOEHHBIE MOJENU 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 KOOpPJAWHATBI 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©  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKHUX 3a/1a4d

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

6.23

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJIbHEBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyITUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIK€ TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, ammapara aareOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IUIOCKOCTb, 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
W CKpemuBarouecs npsMbsle. [lapamienbHOCTP INpsSMBIX W INIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa HNapajUleNbHBIX IulockocTeil. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTU: MCPICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, IPU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSAMOU JI0 TUIOCKOCTH, MPOeKIHs GUrypsl Ha
IJIOCKOCTh. [IepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. IIpmsma: nN-yrompHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. ITupamupa: N-yronpHas nmupamujia, TpaHM U OCHOBAHUE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamunabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYroJibHAs MUpaMHJIa U MPaBMIIBHBINA TeTpadap, kyO. [Ipeacrainenue 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, MMpaBUJIbHBIX
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 IPABUJIBHON NMHUpaMHUBI, TEOpeMa O IUIOLIAJN YCEUYEHHOM IUPAMMIBIL.
[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

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

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHMYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromias ¥ OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, IIomanb MOBEepXHOCTH cdephl. Bzanmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa 1 KoHyca
KomOunHanuu tes BpaleHuss 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAaHHbIN 0KOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, 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 npocTtpaHCcTBE. CII0)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpJIMHAT B TMpocTpaHcTBe. 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 OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 001ero
0o0pa3oBaHus

Bnagenue merogamu JOKa3aTeNbCTB, AITOPUTMAMU PELICHUS 3a/1a4; YMCHHE
(dbopMynHpOBaTE M ONEPHPOBATH TOHATHSAMM: OIPEICICHUE, aKCHOMA,
TEeOopeMa, CIENCTBHE, CBOWCTBO, NPU3HAK, NOKA3aTEJIbCTBO, PAaBHOCHJIBLHBIC
(GOopMYyIHPOBKH; NPUMEHSATh HUX; YMEHHE (OPMYIHpPOBATH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKIACHUE, MPUBOAUTH NPUMEPBl U KOHTPIPUMEPBIL,
HCIIOJIb30BaTh METOH MaTeMaTU4eCKOn WHIYKIUH; IIPOBOJIUTH
JIOKa3aTelIbHbIEC PACCY)KIAEHUs IIPU PEIICHUM 3a1a4, OLEHUBATH JIOTHYECKYIO
IIPAaBUIILHOCTD PACCYKACHUMN; YMEHUE ONIEPUPOBATH ITOHATUSMH: MHOKECTBO,
IIOAMHOKECTBO, OIICpPAllMM HaJ MHOXXECTBAMM; YMEHHME MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONIMCAHMS peabHBIX IIPOLECCOB U
SABICHUM W NpU pELIeHUHM 3aJady, B TOM YHCIE U3 JPYrUX Y4eOHbIX
MIPEIMETOB; YMEHHUE ONEPUPOBATH MOHATUAMHU: Tpad, CBA3HBIN rpad, nepeso,
LUKI, Tpad Ha IUIOCKOCTH; yMEHHME 3a7aBaTb M OIUCHIBATh Ipadbl
pa3IUMYHbIMU crI0cO0aMU; UCIOIb30BaTh Ipadbl IIPHU PEIICHUU 331a4

YMeHue onepupoBarh IOHATUSMHU: HATypalbHOE 4YHUCIO, LEN0e YHCIIO,
CTENEHb C LIEJBbIM II0KA3aTeJIEM, KOPEHb HATypaJbHOW CTENEHH, CTEIEHb C
palMOHaJIbHBIM [IOKA3aTeleM, CTENEHb C JIEHCTBUTEIIbHBIM II0Ka3aTelleM,
jorapu¢M 4ucia, CHHYC, KOCUHYC M TaHT'€HC IPOU3BOJIBHOIO YHCIIA, OCTATOK
[0 MOAYJNIO, palOHAJIbHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO, MHOKECTBA
HaTypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, INEHCTBUTEIBHBIX YHCEN;, YMEHUE
HCIOJIb30BaTh NPU3HAKU JIETMMOCTH, HAaUMEHBIIMM OOLMil Jenurens U
HauMeHblIee ofIee KpaTHoe, aaropuT™ EBKIMIa mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JINYHBIMU MO3UIIMOHHBIMUA CUCTEMaMHU CUUCIICHUS; YMEHHE
BBIMOJIHATE BBIUMCIIEHUE 3HAY€HUH U 1peoOpa3oBaHUS BBIPAXKEHUH CO
CTeNEeHsMM U Jorapupmamu, MpeoOpa3oBaHUsl JIpPOOHO-pallMOHAIBHBIX
BBIDKEHUI; YMEHHE OIEpUPOBATH IOHATHAMH: IIOCIEN0BATEIBHOCTD,
apudmernyeckas Mporpeccus, reoMeTpuyeckas Mporpeccusi, OECKOHEYHO
yOBIBaroIas TEOMETPUYECKas] IIPOIrpeccus; YMEHHE 3a/1aBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C MOMOUIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHME OIEpUPOBATh TMOHATUSAMHU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHUCJa, MOAYJIb M apryMeHT KOMIUIEKCHOTO u4ucia, (opma
3alMCH KOMIUIEKCHBIX YuceNl (reoMeTpudeckas, TPUTOHOMETpUYecKas u
anreOpanveckas); yMeTh MPOU3BOAUTH apU(PMETUUYECKHE JIEUCTBHUS C
KOMIUIEKCHBIMA ~ 4YHCJIaMM;  [PUBOJUTH  INPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPHPOBAaTh MOHATHAMHU: Martpuna 2x2 u 3%3,
OIIPEAEIUTEND MAaTPUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAEITUTEINS

VYMmenune OINICpHUPOBATE IMOHATHAMHU: pPalUOHAJIBHBIC, HWpPPAlUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA U HEPABCHCTBA, X CUCTEMBI; YMCHHEC ONICPUPOBATH IMOHATUAMM:
TOXKIACCTBO, TOXACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHHUEC, HCPABCHCTBO,




CUCTEMa YpaBHEHUHN U HEPABEHCTB, PABHOCWJILHOCTh YPABHEHHI, HEPABEHCTB
U CHCTEM; YMEHHUE pelllaTh YPaBHEHMsI, HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO
pa3MyYHBIX NPUEMOB; pEIIATh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; NPUMEHATh YypaBHEHHUS, HEPABEHCTBA, HMX CHCTEMbI I
pelIeHrs MaTeMaTHYeCKHX 3a7ad U 3aj7ad U3 Pa3jIuvHbIX 00JIacTe HAyKu U
peabHOM KU3HU

YMeHue onepupoBaTh NOHATUAMM:  (QYHKUUS, UETHOCTb  (DyHKIUH,
NEPUOJUYHOCTh (YHKIMH, OrPAaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTB
GyHKIMH, SKCTpeMyM (GYHKLIMU, HauOojblllee M HaUMEHbIIee 3HAYEHUs
(GyHKIMM Ha MPOMEXKYTKE, HEmpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKUMHU, nepBas U BTOpas MPOU3BOAHAS (YHKLUH, I'€OMETPUUYECKUN U
¢u3nvyeckuid  CMBICI  TPOM3BOJIHOW, TepBooOOpa3Has, OINpeneNEHHBIN
UHTErpaj; YMEHHME HaXOAUThb ACUMOTOTHl TIpaduka (QYHKUUH; YMEHHE
BBIUUCIIATh MIPOU3BOIHBIE CYMMBI, IPOM3BEACHUS, YACTHOT'O M KOMITO3UIHH
(GyHKUMH, HAXOJUTh ypaBHEHHME KacaTeJIbHOM K rpapuky (yHKIMH; yMEHUE
HAXOJWUTh TPOHM3BOJHBIC AIIEMEHTAPHBIX (DYHKIHMI, YMEHHE HCIOJIh30BAThH
IPOU3BOJIHYIO JUIsL MCcleloBaHMsA (DYyHKIUI, HaxoAUTh HauOoJIbLIME U
HAaMMCHBIINE 3HAYeHHWss (QYHKUUH; CTPOUTH TpadUKH MHOTOYICHOB C
UCIOJb30BAHUEM  alllapaTa MaTeMaTU4YecKOro  aHalu3a; IPUMEHATh
MIPOU3BOIHYIO ISl HAXOKJCHUS HAMITYUIIEro PeIeHus B IPUKIAIHBIX, B TOM
quciae COLMATbHO-DKOHOMUYECKUX M (U3MYECKUX 3a/adyax; HaXOJUTh
wIomaan u 00BEMBI GUTyp C MOMOIIBIO MHTErpajia; MPUBOAUTH MPUMEPHI
MaTeMaTUYeCKOro MOJEIMPOBAHUS C IOMOIIBIO  JU(depeHInanbHbIX
YpaBHEHUH

YMenue onepupoBarh MOHATUAMU: Tpaduk (yHKIHH, oOpaTHas (yHKIHA,
KoMno3uuus (QyHKUui, nuHelHas ¢QyHKUMA, KBaapaTUyHas (yHKIMS,
panmoHanbHast (QYyHKOMS, CTerneHHas (QYHKOUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYEeCcKHe (YHKIMM, TOKa3aTeiabHas u
gorapu@muueckas (QYHKIUH; YMEHHUE CTPOUTh TIpapuKkd H3YyUEHHBIX
(GyHKIMH, BBINOJIHATH IpeoOpa3oBaHus rpaduKoB (QYHKIUM, UCIOIb30BATh
rpaduKy IS W3y9EeHUs MMPOLIECCOB U 3aBUCHUMOCTEH, IPU PEIICHUH 33134 U3
JIpYyruxX Y4yeOHBIX NPEIMETOB M 3aJady W3 pPEalbHOM >KU3HHU; BBIpAXaTb
(dbopMyIaMH 3aBHCHMOCTH MEXIY BEIMYMHAMH; WCIOJIH30BATH CBOWCTBA U
rpadukyd (QYHKIMHA JUIs pelieHus ypaBHEHUH, HEpPaBeHCTB U 3agad ¢
napamMeTpamu; H300pakaTh Ha KOOPAWHATHOM IIOCKOCTH MHOXECTBa
peleHnii ypaBHeHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/laddl pa3HbIX TUIIOB (B TOM 4HCIE Ha
NPOLEHTHI, JOJIM W 4YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB MU
yCIIyT, HaJIOTH, 33Jadd M3 O0JIaCTH YNpPAaBJIEHUS JIMYHBIMU M CEMEHHBIMU
(uHaHCAaMM); COCTaBIATh BBIPAKEHUS, YpAaBHEHHs, HEPaBEHCTBA U HX
CHCTEMBl 110 YCIOBHMIO 3aJaud, HCCIEN0BaTh IIOJYYEHHOE peEIIeHUuEe u
OLIEHUBATh MPABIONOJOOHOCTh PE3ylIbTaTOB, yMEHHE MOJECIUPOBAThH
peayibHble CHUTyallMd Ha S3bIKE MaTEeMaTHKH; COCTaBISTh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/layd, UCCIIENOBATh
MIOCTPOCHHBIE ~ MOJEIM C  HCHOJIb30BAaHMEM  ammapara  anredpsl,
HUHTEPIPETUPOBATH MOJTYUEHHBIN PE3yIbTaT

YMeHue omepupoBaTh MOHATUSMHU: cpelHee apupMeTHdyeckoe, MeauaHa,
HauOoJIbIlIee W HAaWMEHbBINIEEC 3HAYCHHS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOTO HaboOpa; yMEHHE W3BIEKaTh, WHTEPIPETUPOBATH
nH(pOpMaIINIO, MPEICTABICHHYI0 B TaOJHWIAX, Ha JuUarpaMmax, rpadukax,




OTPaXKaIOIlyI0 CBOMCTBA pealbHBIX IMPOIECCOB U SIBICHUH; MPEACTABIAThH
uH(poOpMaLIMI0O € TOMOINBIO TablMll W  JIUarpamMm;  HCCIeAOoBaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM UYHCJIE C TPUMEHEHUEM TpaduyecKux
METOJIOB U DJIEKTPOHHBIX CPEICTB; IpadHUuecKud HCCIeA0BaTh COBMECTHBIE
HAOJII0JICHUS C TIOMOIIBIO TUarpaMM pacCEeUBaHUs U IMHEHHOW perpeccuu

10

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIA OIBIT U CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIIy4alHOI'O COOBITHSI; YMEHHE BBIUUCIATh BEPOATHOCTh C
UCIOJIb30BaHUEM I'paUUECKUX METOAOB; MPUMEHATH (POPMYIIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OpMyay TIOJIHOM BEpOSATHOCTH, (OPMYITY
bepuymnnu, komOuHaTopHble (akThl U (HOPMYJIbI; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITMH; yMEHHE OINEepUpPOBaTh IOHATUAMU: CilydaiiHas
BEIMYMHA, PACHPEIEICHUE BEPOATHOCTEM, MAaTEMATUYECKOE OXKHJaHUE,
JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHHME CIy4alHOW BEIUYMHBI, (YHKIHUU
pacnpeneneHuss W IUIOTHOCTHM  pPaBHOMEPHOIO,  IIOKA3aTENIbHOIO U
HOPMaJIbHOTO PacHpeleIeHUH; YMEHUE UCIOJIb30BaTh CBOMCTBA U3Y4YECHHBIX
pacnpeneneHuil JUisl peleHusl 3ajad; 3HAKOMCTBO C IOHSTHUAMHU: 3aKOH
OOJIBIIMX YHUCEJ, METOAbl BHIOOPOUHBIX HCCIIEAOBAHUM; yMEHUE NPUBOAUTH
[pUMEpPbl MPOSBICHMUSI 3aKOHAa OOJNBIIMX YHUCEd B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX; YMEHHE OINEpUpPOBAaTh MOHATUSAMU: COYETaHHE,
[IEPECTAHOBKA, YUCJIO COYETAHUM, YUCIIO NEPEeCTaHOBOK; OMHOM HbIOTOHA;
yYMEHHUE MPUMEHATh KOMOMHATOpPHBIE (DAKTBI U PACCYXKIEHUS Ul PELICHUs
3a/la4; OLIEHMBAaTh  BEPOSTHOCTU  pEAIbHBIX COOBITUH;  COCTaBIISTH
BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH NIOJIYyYEHHBIN PE3YyIbTaT

YMeHue — onepupoBaTh  NOHATHUSMHU:  TOYKA,  OpsAMasi,  IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJa, IJIOCKUI yroj, ABYTPAHHBIN
yroji, TPEXTPAaHHBIA YroJl, CKPELIMBAIOIIMECS MpPsIMbIE, MapalieIbHOCTh U
NECPHNCHAUKYIIAPHOCTh MPAMBIX U HJIOCKOCTGIZ, yYroia MEexay npssMbIMHU, YI'OJI
MEXY NPSAMON U INIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTSMH, PACCTOSIHUE OT
TOYKH 10 IINIOCKOCTH, PpaCCTOAHUE MCEKAY IMMPAMBIMH, PaCCTOAHUEC MCEKIAY
MJIOCKOCTSIMU; YMEHUE UCTIONB30BaTh MIPU PEIICHUH 3a7a4 U3YYECHHbIE (DaKThI
U TCEOPEMBbI IUIAHUMETPUH,; YMCHHUC OLCHHBATbL pPa3sMCphbl 00BEKTOB
OKpYKalolllero Mupa; CTPOUTh MAaTEMAaTHUYECKUE MOJEIU C IIOMOIIBIO
TCOMCTPHUICCKUX MOHATHH | BCJIIMYMH, pelIaTb CBA3aHHBIC C HHUMHU
MPAKTUYECKUE 3a1a4U

YMeHue omnepupoBaTh MNOHATHUAMHU: IUIOWAAbL (QUIYpbl, 00bEM (QUrypHI,
MHOTOT'PaHHUK, [TPABUIIbHBII MHOTOTPaHHUK, CEY€HUE MHOTOTPaHHHUKA, KYO,
napajuiefienunes, npusma, nupamujaa, GuUrypa u MOBEPXHOCTh BpALICHMUS,
HWINHAP, KOHYC, Iap, cdepa, IUIOMAAb cdepsl, MIOLIaJb MOBEPXHOCTU
MUpaMHIbl, TPU3MBI, KOHYCa, LWIMHApPA, 00BEM KybOa, NPSMOYIrOJIbHOTO
napajulejienunena, NUpaMuabl, MPU3Mbl, IWINHApPA, KOHYyca, Ilapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHUs KOHYCa U IMJIMHIPA, MapajielbHble OCH
WM OCHOBAHHIO, CEYEHUE I1apa, INIOCKOCTh, Kacaromasics chepsl, HUITUHIPA,
KOHyCa; yMEHHE CTpPOUTh CEUYEeHHWE MHOIOTPaHHMKA, H300paxarhb
MHOTOTPaHHUKH, (UTYphl U TOBEPXHOCTH BPAIICHHUS, UX CEUYEHHUS, B TOM
Yyclie C TOMOIIbIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTh CBOMCTBA
TeOMETPHUECKUX (UTYp, CaMOCTOSTENbHO (POPMYIUPOBATH OIpEEIeHUs
nU3y4aeMbIX (Uryp, BBIABUTATh TUIOTE3bl O CBOWCTBAX U MpHU3HAKaX
reOMEeTpHUecCKuX (Uryp, OOOCHOBBIBaTh HWJIM ONpPOBEpPrarh HUX; YMEHHE
MIPOBOAUTH KJacCUPHUKAIUIO (UTYp O Pa3IMYHBIM MPU3HAKAM, BBINOIHSTH
HE00XO0AMMBIE IOIOJTHUTENIbHBIE TOCTPOCHUS
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YMeHue  onepupoBaTh ~ MOHATHUSMH:  JBMJKEHHE B IPOCTPAHCTBE,
napajyiesIbHbli MEPEeHOC, CUMMETPHsl Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE TOAOOHS, TMOAOOHBIE (UIYpPBL;, YMEHHE
pacrio3HaBaTh paBHbIE U NOJOOHBIE (QUIYpbl, B TOM 4YHCIE B IPHPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh I'€OMETPHUECKUE OTHOILICHHS MpU
peleHnH 3ajad; HAXOAUTh TI'€OMETPUUYECKUE BEIMYUHBI ([UIMHA, Yrod,
U0, 00BEM) MPH PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEJIMETOB U U3
peanbHON KM3HM; YMEHUE BBIYMCIATh M€OMETPUYECKHE BEIMUYMHBI (JJIMHA,
yroj, IUIOMAb, O0BEM, IUIONIA[b IOBEPXHOCTH), HCIIONB3YS W3Y4YECHHBIC
dbopMysIbl U METOIbl, B TOM YHUCIE: IUIOUIAJb [OBEPXHOCTH IHPAMUJBI,
MPHU3MBI, KOHYCA, IWIMHAPA, TUIOMabs chepbl; 00bEM KyOa, PSIMOYTOIBHOTO
napajuiesienunea, NupaMuibl, MPpU3Mbl, LWIMHAPA, KOHYCa, LIapa; yMEHHe
HaXOJUTh OTHOIIEHHE 00bEMOB OAOOHBIX (pUryp
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YMeHue ornepupoBaTh MOHSATUSMU: NPSIMOYTOJbHAs CHCTEMa KOOpJMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BECHNE BEKTOpAa Ha YHWCJIO, pa3jioKEHUE BeKTopa Mo Oasucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHHUE, YIrOd  MEXKAY
BEKTOPaMM;, YMEHHUE UCIIOJIb30BAaTh BEKTOPHBIA U KOOPJIAUHATHBIA METOJ JIs
pelIeHrs TeOMETPUUYECKUX 3aa4 U 33a4 APYTUX y4eOHBIX IPEIMETOB

YMeHue BbIOUpPATh MOAXOISANINI METOJA JUIsl PEIICHUs 3aauyd; MOHUMaHHEe
3HAYUMOCTH MATEMATUKH B W3YYCHUU TIPUPOJHBIX H OOIICCTBEHHBIX
MPOLIECCOB U  SBJIGHUH; YMEHHE pAclO3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTUKH B HMCKYCCTBE, YMEHHE MPHUBOJUTH MPUMEPHl MATEMAaTHYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM MaTE€MaTUYECKON HAYKU




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 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

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

14 Crenens ¢ nensiM nokaszareneM. CTelneHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETEHU

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

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI

JeiictButenpHble uncia. ApudMeTuyeckue onepauud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIIECHU

1.8 [Ipeo6pa3oBanue BbIpakeHUI

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 YpPaBHEHUN 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. Yétneie u Heu€THbIe GyHKIMU. [lepruogunueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYyMBl QyHKIuH. Haubonbpliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBbIM MOKa3zareneMm. 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. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIe 37IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — 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

* Marematuka. ['eomerpusi; 10 xmacc. yray6nenHoe obydenue Mepsmsak A.l.,
Homuposckuii JI.A., ITlomskoB B.M.; non penakuueir Ilomonsckoro B.E.
OOmiecTBO ¢  OrpaHMYEHHOHM  OTBETCTBEHHOCTBIO  M3paTenbCkuii  IIEHTP
«BEHTAHA-T'PA®y»; AkunonepHoe oomectBo «M3naTensctBo «IIpocBemienue»

* Maremaruka. ['eomerpust; 11 kmacc. yrimyonennoe odoyuenue Mep3nsk AL,
Homuposckuii I.A., IlomskoB B.M.; mox penakuuen Ilomonsckoro B.E.
OOmecTBO ¢  OrpaHUYEHHOM  OTBETCTBEHHOCTHbIO  M3marenbCkuil  LEHTp
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocBenieHuey
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