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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH W IPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUH
00y4aroIMMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M  OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
busznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yriryO0néHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredyeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIIM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIONIMX OINKUCBHIBATH U H3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMupoBaHHE  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B pPEaIbHOM
MHUpPE MHOIOTPAaHHUKM M Te€la BpalICHUsA, KOHCTPYHUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJICHUHU PACCYKICHUN;

dopMupOBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
peleHns, YMEHUsI UX IPUMEHATb, IIPOBOAUTH IOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TMPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAIIbHBIX W TBOPUYECKUX
CrocoOHOCTEW 00ydaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPHUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHHSI pPAaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALUY MOYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIUIyOJIEHHOM YpPOBHE OOydYE€HHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSAM, HO U 10 rogam oOydenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYECKUMH TOHSATHUSIMU U HABBIKAMU TMOCIIEI0OBATEIBHO U MOCTYIATENbHO, C
COOJII0JIEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSsL U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHumnanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX MporpamMM, OO€CleuuTh YriyOJIE€HHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHoro mpeamera «MaTreMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKEHUIO H3YUYEHUST MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTOo Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTCcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Hezaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNOHATHS ~ cTepeoMeTpuu. Touka, npsaMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuleNIbHble W CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAMKYJAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
yIOJI, IMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumiesr, OPSAMOYTOJIBHBIA — NApajuleenune]] ¢  €ro  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKW: IIpaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TPABUIbHBII
TeTpa’ap, KyO0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOLAAN YCEUYEHHON MMPaMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpuss B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpHUS IPABHIBHON
NUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpAMHATaMH BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIibl U KoHyca. OOBEM I1apa U 1mapoBoro
CerMEHTa.

KomOunHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKoJo IumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAJCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIINHIPA
(mapaymienbHO M TEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXEHUs. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aaad4.

JIBUKeHUs B IPOCTPAHCTBE

JBwkenus mnpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06€301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeIoBEUeCKOW MesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATUW, OTHOIICHUN  MEXAy TMOHATUSMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KpUTCPUU JIs
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOLIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHUs 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4yMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, OPUHUMATh I€Jb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcC MU pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBBIX (opMax paldoThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W HHBIE), BBINOJHATH CBOK YacThb pabOThl H
KOOPJIMHUPOBaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 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: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KiaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
HAa IJIOCKOCTH;

e CTPOWUTH CEUYEHHUS MHOTOIPAHHUKOB PA3JIUYHBIMHU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XXJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MPeOOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHOU
mpoOJIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYEHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoioKeHue chephl U MIIOCKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WIIN TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOIO0OHBIX TEN;

u300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peiarb reOMETPUYECKHE 3314l Ha BBIYMCIIEHUE YTIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB U TeN BpalleHUS MpH
[apaJyIeIbHOM  IIEPEHOCE, LUEHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlCHMS: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopme;

pelmarps 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh N3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha SI3bIKE T'€OMETPHM, HCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruueckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHHI\C’yHﬂpHOCTB IPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCcTOSHUS 16 1
MHororpanHuku 7 1
Bekropsl B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmieckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 AHanuTnyeckasi FeOMETpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TEJ
6 JBro>xkeHus 5 1
7 [ToBTOpEHuUeE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue i[:;:eﬂl/lﬂ :)I;I[()l;l;zizlfeﬂbﬂme
padoThI padoThbI pecypeni

OcHoBHBIE MpaBWIIa U300paKEHUS HA

1 PHOYHES THIOCKOUTH, TAPAIICIBHRX 1 https://m.edso0.ru/588c85b2
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTUs cTepeomMeTpun: TOUKA,
npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO.

) OcHoBHbIe TpaBuiia H300pakeHUs Ha 1 hitps://m.cdsoo.ru/ddedafc?
PUCYHKE IJIOCKOCTH, MapajlieIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTHA: nepecekarommecs

3 IUIOCKOCTH, IIEPECEKAIOIINECS IMPsIMast 1 https://m.edsoo.ru/eba83d84
U TJIOCKOCTh; MOIYIPOCTPAHCTBO
[TonsTus: nepecexaronmecs

4 IJTOCKOCTH, MIEPECEKAIOIIUECS TTPsIMast 1 https://m.edsoo.ru/76122161
1 TJIOCKOCTh; TIOTYTPOCTPAHCTBO
MHororpaHH1KH, U300pakeHUE

5 MPOCTEUIIINX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
¢buryp, HeCcylecTBYIOIINX 00BEKTOB

6 MuororparHHicH, H300paxerHe 1 https://m.edsoo.ru/4284be8b

IIPOCTEUIINX IIPOCTPAHCTBEHHBIX




(buryp, HeCyleCTBYIOIINX 00bEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://m.edsoo.ru/c2bed9c5

10

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEZICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
IPSIMBIX U INTIOCKOCTEN B
npoctpanctBe. O003HAUEHUS MPSMBIX
U IJIOCKOCTEN

N300pakenue ceueHuil nupaMupl,
Ky0a U IPU3MBbI, KOTOPbIE IPOXOJAT
gyepes ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
I0cKoCcTel. PackpammBanue
IMOCTPOCHHBIX CeYeHUH Pa3HBIMU
OBE€TaMHu

https://m.edsoo.ru/f24¢9d86

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

11

N300paxenune ceueHnil mupamMuibl,
Ky0a 1 MpU3Mbl, KOTOPbIE TPOXOIAT
yepe3 ux péopa. Mzobpaxenue
nepeceyeHus MoayyeHHBIX
IJI0CKOCTEN. PackpammuBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/14ca712¢c

12

N306paxenune ceyeHnil nmupamMuibl,
Ky0a 1 MpU3MbI, KOTOPBIE TPOXOJIAT
yepes ux péopa. M3obpaxenue
MEpCCCUCHU A MOJTYUCHHBIX
IJI0CKOCTEN. PackpamuBanue

https://m.edsoo.ru/b2618cce




13

14

15

IIOCTPOCHHBIX CeueHH I Pa3sHbIMHA
OBETaMH

N3o0pakeHne ceUeHn MIpaMu/Ibl,
Ky0a 1 MpU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
LBETaMH

MeTon crneqoB Uit MOCTPOCHUS
CEUYCHMIT

Meton ciieqioB uisl TOCTPOESHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX U MJIOCKOCTEHN

https://m.edsoo.ru/9¢cf3b9bf

https://m.edsoo.ru/1b2{91£7

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

16

Mertop cie10B AT TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/a9d15d32

17

[ToctpoeHue ceueHuit B mupamue,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3/anne BRIHOCHBIX YEPTEKEH U
3aIMCh MIaroB MOCTPOCHUS

https://m.edsoo.ru/4¢4216€9

18

19

[TocTpoenue cevueHuii B mupamu/ie,
KyOe 1o TpéM ToukaM Ha pébpax.
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aMUCh MIaroB MOCTPOSHUS

[TocTpoeHue ceueHuit B mupamMue,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aMUCh IIaroB MOCTPOSHUS

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

https://m.edsoo.ru/4fcbfc2f
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21

22

23

[Toctpoenue ceueHuit B nupamue,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3zaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IAroB MOCTPOEHUS

[ToBTOpenue manumerpun: Teopema
O MPOTOPLUOHAIBHBIX OTpe3Kax.
[Tonobue TpeyroapHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus
pa3BUTHS TJITAHUMETPUH U
CTEPEOMETPUHU

Kontposnbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/c5abbc54

https://m.edsoo.ru/7d1{fb4c8

https://m.edsoo.ru/c5a497c4

https://m.edsoo.ru/a6ae516¢e

24

B3anMHOe pacnionoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsmele. [Ipu3naku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapannenpHble IpsMbIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/cbtb4984

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
NapajuIeJIbHON JaHHOU IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICXKAILEH Ha
JTAHHOU npsimoit. Jlemma o
MEPECCUECHUH NaPAIIENBHBIX IPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

[TapaienbHOCTB TPEX MPSIMBIX.

https://m.edsoo.ru/5al 1ad49




27

28

29

Teopema o Tpéx mapaiesbHbIX
npsMbIX. Teopema o
CKPELIUBAOIINXCS ITPSAMBIX

[TapamienpHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA NapaJJIEILHOTO
npoektupoBanus. M3o00paxxeHue
pa3HbIX (GUTYpP B MapauieIbHON
MPOEKIIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSMbIMU

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacToIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/f275db49

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

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

30

31

32

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IPSIMON U
mockoctd. CBoiicTBa
[apaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH

I'eomerpuyeckue 3anauu Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIC C [1APaJUIEIBHOCTHIO
MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASILETO
4yepes JAHHYIO MPSIMYIO Ha YEPTEXKE U
MapaJuIEIbHOTO APYTOU IIPSMOM.

https://m.edsoo.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaff1l




33

34

Pacuét oTHOIIEHUH

[TapamnensHas npoexkuus,
MIPUMEHEHHUE VIS TIOCTPOCHUS
CEYCHMI Ky0Oa M Mmapasuiesenue/a.
CaoiicTBa napajuienenumneaa u
MIPU3MBI

[TapannenpHbIE IIIOCKOCTH.

[Tpu3Haku napamuienTbHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/ac13686d

https://m.edso0.ru/b936e992

35

Teopema o napajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAALIECH Yepe3 TOUKY, HE
MPUHAUICKALYIO JaHHOU IIOCKOCTH
U CIIECTBUS U3 HEE

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

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MPSIMBIX TIEPECEUEHUs MTPU
IIEPECEUEHUH JIBYX NapalJIeIIbHbBIX
IIJIOCKOCTEMN TPEThEU

https://m.edsoo.ru/6¢42af37

37

38

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKIY
napaieIbHbIMU TUIOCKOCTSIMH; O
nepeceuyeHu  MpsiMOi ¢ IBYMs
napajieIbHbIMU TUIOCKOCTSIMU

IToBropenue: Teopema ITugaropa Ha
IIJIOCKOCTH

https://m.edsoo.ru/e157¢c6f7

https://m.edsoo.ru/9ccc55d3

39

[ToBTOpEHME: TPUTOHOMETPUS

https://m.edsoo.ru/e6¢98c7¢c




40

MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiejenumena

https://m.edsoo.ru/99d56dab

41

42

43

44

45

Brruucnenue yMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM I1apajulelIeuIe e

[TeprieHAMKYISAPHOCTH MPAMOUN U
wiockoctH. [Ipu3Hak
MEePIEHIUKYIIPHOCTU MIPSIMOUN U
IJIOCKOCTH

[lepnieH UKy ASIPHOCTD MPSIMOM U
wiockocTH. [Ipu3nak
MEPIEeHIUKYIISIPHOCTU TIPSIMON U
IJIOCKOCTH

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIIEHIUKYIISPHON
K IJIOCKOCTHU

IInockoctu u MNEPNCHAUKYJIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/5b1bb69d

https://m.edsoo.ru/5682d452

https://m.edsoo.ru/59fccc75

https://m.edsoo.ru/c93542b5

https://m.edsoo.ru/62fc55e3

46

47

48

[ImockocTH M nepeHINKYJIIIPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[lepnieHuKyIsIp ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyIsIpa U3
TOYKH Ha MPSAMYIO
[lepnieHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/76464a93

https://m.edsoo.ru/818779¢7

https://m.eds00.ru/b9366929




49

50

Teopema o TpEXx nmeprieHANKYIIpax
(mpsimast 1 oOpaTHasi)
Teopema o TpEXx nmeprieHANKYIIpax
(npsimast u oOpaTHas)

https://m.edsoo.ru/13ca2779

https://m.edsoo.ru/7e55435¢

51

52

53

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

ITouck NEPUNCHAUKYIIAPHBIX PSAMBIX C

IIOMOILBIO ITEPIEHAUKYIIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edsoo.ru/4d5fb41d

https://m.edsoo.ru/9eceb7da

https://m.edsoo.ru/c82fe87¢c

54

[TocTpoenue ceueHmii Kyoa, IpU3MBI,
IIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH

https://m.edsoo.ru/fc377c51

55

56

57

58

ITocTpoenue ceuenuii kyba, Npu3Msl,
MIPaBUJILHON TUPAMUJIBI C TTIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
IInockoctu cummeTpuii B
MHOTOTpaHHHUKaX

[Tpu3HaK neprneHaAuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH KaK CIIEICTBUE
CUMMETpPUHU

HpaBI/IHLHBIe MHOTI'OT'paHHUKH.

Pacuér paccTosgHMI OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/56¢8faad

https://m.edsoo.ru/bal7¢527

https://m.edsoo.ru/3b72¢654

https://m.edsoo.ru/2ae86¢5b

59

[IpaBuUsIEHBIE MHOTOTPAHHHKH.
Pacuért paccTostHuid OT TOUKHU 10

https://m.edsoo.ru/b33d2119




60

IJIOCKOCTH
CriocoObl OMyCTHTH
MEPIEeHIUKYIISIPbl: CUMMETPHS, CIBUT
TOYKH 10 MapaJJIeIbHON MPSIMOM

https://m.edsoo.ru/cblbl137¢

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padora "B3anmuoe
PacIoJIOKEHUE IPSIMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

[ToBTOpeHue: yroy Mexay NpsMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEeopeMa KOCHHYCOB

IloBTOpEHME: YrOa MEKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/2625aldb

https://m.edsoo.ru/b5Sbc8eec

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

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

65

I'eomeTpuueckue MeTobl
BBIYMCIICHHS YTJIa MKy TIPSIMBIMH B
MHOT'OTPaHHUKAX

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

66

67

68

JIByrpaHHsbIi yroy. CBOMCTBO
JIMHENHBIX YTJIOB ABYTPAaHHOTO yIJia

[IeprieHAMKYIIApHBIE TIIIOCKOCTH.
CBoiicTBa B3aIMHO
MEePIEeHANKYIISPHBIX MIOCKOCTEN

[Ipu3Hak nepneHaAuKyISIpHOCTH
ILIOCKOCTEM; TeOpEMA O IPAMOK
[IEpECEUYCHUS ABYX IIJIOCKOCTEH

MEPIEHIUKYIISIPHBIX TPEThEU

https://m.edsoo.ru/3922{c23

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

https://m.edsoo.ru/16¢95¢c3a
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IJIOCKOCTH
[IpssMOYyTONBHBIN MTapajuIeICIUIIET;
KyO; U3MepeHus, CBOICTBA

IIPSIMOYTOJIBHOTO NTapaJuIeIIeIUIe1a

https://m.edsoo.ru/52c¢88814

70

Teopema o 1MaroHaju
MPAMOYTOJIHOTO MapajulesienuIieia u
CJICJICTBUE U3 HEE

https://m.edsoo.ru/d47cac87

71

72

73

74

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacIoI0KEHUEM NPSIMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
MMpsAMBIC, TaPAJUICIIbHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'paHHUKaX

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHINBAIOIIUXCA MMPAMBIX,
PacCTOAHNUEC MCIKIY
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IMPOCTBIX CUTyalUsAX

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

https://m.edsoo.ru/6e119¢38

https://m.edsoo.ru/1144¢324

https://m.edsoo.ru/cfca9ebf

https://m.edsoo.ru/b9a387c8

75

Brruucnenue pacctosHud MEXIy
CKPELIMBAIOIIUMHUCS NPSIMBIMHU C
IIOMOILBIO NIEPIIEHANKYIJIIPHON
IIJIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

TpéxrpaHHbIll yroi, HEpaBeHCTBA JUIS
TPEXIPaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB 1

https://m.edsoo.ru/6e34b31e




CUHYCOB JJIsl TPEXTPAHHOIO yria

DNeMEeHTHI CPePUIECKON TeOMETPHH:

77 1 https://m.edsoo.ru/82ba2777
reojie3nYecKue JIMHUU Ha 3emiie
K 6ota "y
78 OHTpOHBHiH paboTa "R A 1 https://m.edsoo0.ru/69a7d942
paccTosHus
Cucre i
79 " MCTEMATIIARITE SHAHHH " 1 https://m.edsoo.ru/dd1173e8
MHoOrorpaHHuK 1 €ro 3J1€MEHThI
IT .B .
80 VIPaNIAa. BIART THPAMHIA 1 https:/m.edsoo.ru/5 1 ff5abe
[IpaBunibHas nupamuia
IT T
81 PH3Ma. _PAMait i HalomHas 1 https://m.edsoo.ru/68bbSbec
npu3Mel. [IpaBuiibHas pu3ma
[Ipsimoii napamienenunen,
82 MPSAMOYTOJIbHBIN MapajuieenuIes, 1 https://m.edsoo.ru/8515ba52
KyO
B .T
83 EIHyKJILIe MHOTOTPARHII. feopema 1 https://m.edsoo0.ru/86151552
Olinepa
Brimykiible MHOTOrpaHHUKH. Teopema
84 Oiinepa. [lpaBunpHbie 1 1 https://m.edsoo.ru/624c65¢e7
MOJTYIPABHIILHBIE MHOTOTPAaHHUKHU
K 0
85 " OHTPOIIbHA P2 '(')Ta 1 https://m.edsoo.ru/9ac392¢8
MHororpaHHuku
IT
86 OFFTHE BOKTOPA Ha INIOCROCTI 1 B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuio mapannenenunena 1 https://m.edsoo.ru/a8bSabla
90 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1 https://m.edsoo.ru/2a5d2dcl




Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHOU 1 https://m.eds00.ru/92765464
IIJIOCKOCTH

92 CxanspHoe Npou3BeCHNUE 1 https://m.edsoo.ru/fd6b44as
B

93 PIAMCIICHIHE YIIA MERALY BEKTOpanH 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiiune 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiiune 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226
006006

98 ° HvleHHe 1 cucTeMatisantit 1 https://m.eds00.ru/22247c8¢
3HAHUU
O0600611eHre U cucTeMaTH3alus

99 . 1 https://m.edsoo.ru/ebl6c61a
3HAaHUU

100 Hrorosas koHTpobHAs paboTa 1 https://m.edsoo.ru/eca25dd6

101 HToroBasi KOHTpOJIbHAsA paboTa 1 https://m.edsoo.ru/13be7183
O060011€eHne U cucTeMaTh3a

102 Hvl HAC H CHCTeMATH3AaMIA 1 https://m.edsoo.ru/c8863892
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Konrtpoabubie IIpakTnueckue p
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl

[ToBTOpenue temsl "KoopauHarsl

1 BEKTOpa Ha INIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocTtpaHcTae"
[ToBTopenue Tems "CkansipHoe

2 P " P 1 https://m.edso0.ru/49d29f46
MIPOU3BEICHNE BEKTOPOB
[ToBTOpenue TeMbl "Brruucienue

3 yrIila MEXAy BEKTOpPaMH B 1 https://m.edsoo.ru/ecb2a824
nmpocTpaHcTae”
IToBTOpEHUE TEMBI "YpaBHEHME

4 MPSAMOM, POXOAAIEN Yepe3 ABE 1 https://m.edsoo.ru/7a5e¢9713
TOYKH"
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 P p 1 https://m.edsoo.ru/24171bae
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHeHHUE MIIOCKOCTH, HOPMaJb,

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

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/de683aaa
JIuHeiitHbIe HEPAaBEHCTBA, TUHEUHOE

8 P ’ 1 https://m.edsoo.ru/f72¢7fa9
MpOrpaMMHUPOBAHUE
JIuHeliHbIC HEPABEHCTBA, JUHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MporpaMMHUpPOBaHUE
AHanmMTUYECKHE METObI pacuéTa

10 ARLP 1 https://m.edsoo.ru/d1fa9d71

yrila MeXAy IpsIMBIMU B




MHOI'OI'paHHHUKax

AHaJIUTUYECKUE METO/IbI pacuéTa

11 yrjia MeXIy MIOCKOCTSMH B https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKaX
dopmyna pacCTOSHHUS OT TOYKH 10

12 pMyT1a p A https://m.edsoo.ru/5b56823d
IIJIOCKOCTH B KOOPJIMHATAX
Haxoxnenue paccTossHui OT TOUKH

13 https://m.edsoo.ru/9ef42fa7
110 TJTIOCKOCTH B Ky0e
Haxoxnenue paccTossHui OT TOUKH

14 JI0 TUIOCKOCTH B MPABUIILHON https://m.edsoo.ru/25bclef2
nupamuae
KonTtponsHas paborta

15 " R P " https://m.edsoo.ru/1f7ea33f

AHanuTHuyecKas reoMeTpusl

CedyeHnss MHOIOI'PAaHHHUKOB:

16 p https://m.edsoo.ru/416bc79c
CTaHJapTHBIE MHOTOTPAHHUKHU
Cedyennst MHOIOIPaHHHUKOB: METO

17 p A https://m.edsoo.ru/1273£ffb9
CIIeIOB
CeueHust MHOTOI'PaHHUKOB:

18 CTaHJapTHBIE TIIIOCKOCTH, https://m.edsoo.ru/a2cd38a4
MepecevyeHust NPsIMbIX U MIIOCKOCTEN
ITapanmensHBIE IPSIMBIE U

19 P P https://m.edsoo.ru/e4b889fd
MJIOCKOCTH: TIapaJIIeIbHBIC CEUCHUS
ITapamiensHBIE IPIMBIE U

20 P p . https://m.edsoo.ru/b12282ed
MJIOCKOCTH: PACUET OTHOLIEHU M
[TapamensHbIe IpsIMBIE U

21 IJIOCKOCTH: YTJIBI MEXKIY https://m.edsoo.ru/bd78ac3a
CKPEUIMBAIOIIUMHUCS IPSIMBIMU

22 [TepnienauKyIApHBIC IPAMBIEC U https://m.edsoo.ru/f767¢671




23

24

IJIOCKOCTH: CTaHIapTHHIE ITapbl
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
IPSIMBIX, CHMMETPUH
MHOI'OTDaHHUKOB

[leprnieniuKyIsipHbIE IPSIMBIE U
IJIOCKOCTH: TEOpEMa O TpeX
MepHeHIUuKyIsIpax
[leprnienuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

https://m.eds00.ru/9392d44f

https://m.edsoo.ru/6e7bf7cl

25

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (DOPMYJIIBI JIJIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

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

26

27

28

29

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JIIs
TJI0IA 1N, COOOPaKEHUSI TTOT00MS

[ToBTOpEeHMe: MmIomaIH
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIJIs
101N, COOOpaKEeHUsI TTOT00MS

IInomanmu ceuenuit
MHOT'OTPaHHUKOB: TIOIIAIN
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
COOOpaKeHHSI TIOTOOMS

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TUIOIIAIN
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
COOOpakeHHsI MOA00MS

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

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

30

Kontponbras padota "[loBropenue:

https://m.edsoo.ru/d2658ebd
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MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

O0BéM Teita. O0beEM
MPSMOYTOJIBHOTO TTapaJuIesIeuIe/1a

https://m.edsoo.ru/826e23tb

32
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34

35

3anaun 00 yaBOCHUHU Ky0a, 0
KBaJparype Ky0a; 0 TPUCEKIIMH yIJia
CrepeoMeTpHUEeCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO MapasuIeyenuIeia
[TpuksaaHbIe 331241, CBSI3aHHBIC C
BBIYKCIICHHEM 00bEMaA
IPSIMOYTOJIBHOTO Mapauiesenue1a

O0BEM npsAMOI TIPU3MBI

https://m.edsoo.ru/522e867¢

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

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

https://m.edsoo.ru/ala4466b

36

37

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BHIYMCIIEHUEM 00bEMOB
MIPSIMOM TIPU3MBI

[TpuknaaHble 3a1auu, CBSI3aHHbIE C
00BEMOM MPSIMOI MPU3MBI

https://m.edsoo.ru/lee258f4

https://m.edsoo.ru/5b64ebdb

38

Boruncnenue 00bEMOB Tel ¢
IIOMOILBIO ONPEIEIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM
IIPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brruucienne 00bEMOB TeII C
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM MUPaMHU/IBI

https://m.edsoo.ru/c4e2e5c6

40

®opmyna 00bEMa MUPaMUIbL.
OtHomeHne 00beMOB MUPAMH/T C
00IIUM yTIIOM

https://m.eds00.ru/91672d2f
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42

43

dopmyiia 00bEMa MUPAMHU/IBL.
OTtHO1IEeHNEe 00BEMOB MTUPAMUJL C
O0IIKM YTIIOM

CrepeoMeTpHyecKHe 3a/1a4H,
CBsI3aHHBIE C 00BEMAaMU HAKJIIOHHOH
TIPU3MBI

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHbBIE C 00BEMAMU TTHPAMHUIBI

https://m.edsoo.ru/5bcdeb66

https://m.edsoo.ru/cfbc984c

https://m.edso0.ru/95db2799

44
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[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHOM MTPU3MBI

[IpukiaaaHbIe 3a1a49H 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM MTUPAMMU/IBI

[Tpumenenne o0bEMOB. Boruncienue
paccTostHUSA 10 IIIOCKOCTH

https://m.edsoo.ru/55d4f1b7

https://m.edso0.ru/9d64515¢

https://m.edsoo.ru/4el9ecb6

47

Kontponbnas padota "O0bEM
MHOrOrpaHHuka"

https://m.edsoo.ru/db67181¢c
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50

[{unuuapuyeckas HIOBEPXHOCTb,
oOpa3yromue HUIMHIPHIECKO
MTOBEPXHOCTH

Hunuuap. [psamoit kpyroson
aHAp. [1nomans moBepxXHOCTH
WIAHAPA

Konnueckasi moBepXHOCTb,
o0pa3yroIine KOHUIeCKOn
nosepxHoctu. Konyc

https://m.edsoo.ru/278d4dfd

https://m.edsoo.ru/f83ee683

https://m.edsoo.ru/bcdfefa6

51

CedeHue KOHyca MIOCKOCTHIO,

https://m.edsoo.ru/2e5a1 29
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HapaHHCHBHOﬁ IIJIOCKOCTH
OCHOBaHU

VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

https://m.edsoo.ru/475fea2¢c
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56

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYyCa

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOW ITOBEPXHOCTH KOHYyCa

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
[IOCTPOCHUEM CEUCHHUH LIMINH/pa,
KOHYyca

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUN IUIHHIIPA,
KOHyca

https://m.edsoo.ru/9ac1444e

https://m.edsoo.ru/1325f3dd

https://m.edsoo.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

57

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/d2del3ca

58

59

[Ipuknagueie 3a1a4n, CBA3aHHBIE C
HWIAHAPOM

Cdepa u map

https://m.edsoo.ru/3897dad5

https://m.edsoo.ru/fb7912b1

60

[epeceuenue cheps! u mapa ¢
mI0cKOCThI0. Kacanue mapa u
cepsl IIIOCKOCThI0. Bua n
n300pakeHue mapa

https://m.edsoo.ru/c1475¢77
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[lepeceuenue cheps! u mapa c
miockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u

https://m.edsoo.ru/af4a7147
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n300pakeHHE mapa

VYpasaenue chepsl. [Lnomans chepbl
u e€ yacreu

https://m.edsoo.ru/2474b359
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Cummerpus chepsl u mapa

CrepeomeTpuueckue 3aauu Ha
JI0KAa3aTeJIbCTBO U BHIYMCIICHHUE,
CBSI3aHHBIE CO CEpOl U MIapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
CBSI3aHHBIE CO CEpOit U MIapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[TpukinagHbIe 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

https://m.edsoo.ru/c23ec878

https://m.edsoo.ru/df97bd97

https://m.edsoo.ru/d324ea75

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

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYNCIICHUS B
OKPY’KHOCTH, CTaH/IapTHbIE TOA00US

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

68

69

70

Pazmmunblie KOM6I/IHaHI/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

3amauu no Teme "Tena u
MOBEPXHOCTHU BpauieHus"
3agaun o reme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/44741417

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

https://m.edsoo.ru/a97b28ca

71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/e8a54716

72

O6béM mumuHIpa. Teopema 06

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




73

00BEME MTPSAMOTO ITUITUHPA

Brruucinenue 00bEMOB TeI C
[TOMOIIBIO OMPEIEIEHHOTO
uaterpaiga. O0bEM KoHyca

https://m.edsoo.ru/8cf5adc7

74

75

76

77

78

79

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

CrepeoMmeTpuyecKue 3a1auu,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
HUAJTUHIPA, KOHYCa

[Ipuknagabie 3a1a94 10 TEME
"OOBEMBI M TUIOIIAIM ITOBEPXHOCTEH

TCI

OO0BEM MmIapa ¥ MapoBOro CEKTopa.
Teopema 06 06véme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
IIapa, mapoBoro CerMeHTa u
IIapOBOTO CEKTOpPa

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM I1apa U MIIOIIAbI0 CPEpHI.
CoOTHOIICHUS MEXTY TUIOIIAISIMHI
MMOBEPXHOCTEN U 00bEMaMU
MOAOOHBIX TEJ

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BHIYUCIICHUEM 00bEMOB
TeJl U IUIOIAJEH MMOBEPXHOCTEN

https://m.edsoo.ru/172d4£55

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

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

https://m.edsoo.ru/e5667d27

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

https://m.edsoo.ru/26¢cleada
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82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxenus. [IBrkeHus u
paBeHcTBO (puryp. OOmue cBoicTBa
NBIDKCHUHU

Buabl nBukeHnil: napauiebHbII
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKaybHasi CHMMETPHSI, TTIOBOPOT
BOKPYT NPAMOU

[IpeobpaszoBanus momoowus. [Ipsmas
u cdepa Ditnepa

https://m.edsoo.ru/91c86412

https://m.edsoo.ru/e8d891e8

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

https://m.edsoo.ru/d168c275

84

85

86

87

I'eomeTpuueckue 3amaun Ha
IMPUMCHCHUC IBVIKCHUS

KonTtponbHas pabota "BekTops! B
npocTpaHcTae”

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 knaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"[TapanienbHOCTb NPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

O6o06m1aromiee nopropenue 11
MOHATUI U METO/IOB Kypca
reomerpun 10-11 xnaccos,
CUCTEeMaTu3alus 3HaHui: "BeKkTopbl
B MpocTpaHcTre"

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

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53{867

https://m.edsoo.ru/89b29¢3d




88

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kiaccos,
cUCTEeMaTu3alus 3HaHui: "BeKkTopbl
B IIpocTpaHcTBe"

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

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucremaTusaius 3uanuii: "O0bem
MHOrorpaHHuka"

https://m.edsoo.ru/25f8ecfy

90

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOrOrpaHHuka"

https://m.eds00.ru/68371e98

91

Ob6o06m1aromiee nosropenue 11
MOHSTUN U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucreMmarusanus 3Haguil: "Ilmomamu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX

TEI

https://m.eds00.ru/81595¢c6b

92

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucrteMatusanus 3Haguii: "Inomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

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

93

HroroBasi koHTpobHAs paboTa

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

94

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/52cc9dal
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96

97

[ToBTOpeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu!

HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69¢e7¢c

https://m.edsoo.ru/2867b89¢

98

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://m.edsoo.ru/43115873

99

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://m.edsoo.ru/4ccl117b3

100

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://m.edsoo.ru/28dd339¢

101

Hcropus pasBUTHS CTEpEOMETPUH
KaK HayKH U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUN

https://m.edsoo.ru/7df6b243

102

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U

https://m.edsoo.ru/6ede9762




KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB 110

I[TPOT'PAMME 102



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yjabTarta
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJEACTBUS M3 HUX MPU PELICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAUKYJISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudumupoBaTs B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSIMHU: JIBYIPAHHBIA yTOJ, TPaHU ABYTPAaHHOTO YrIJa,
7.5 pedpo ABYTrpaHHOTO yrija, JTUHEHWHBINH Yroyl JBYTPAHHOTO yrja, rpajayCHas
Mepa JABYTpaHHOTO yria
76 OnepupoBaTb MNOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA WM HEBBITYKIBIN
' MHOTOI'PaHHHK, YJIEMEHTHl MHOTOIPAaHHUKA, TPaBUILHBIA MHOTOTPAHHUK
77 Pacro3HaBaTh OCHOBHBIE BHABI MHOTOTPDAHHHMKOB (NMpaMujia, IpU3Ma,
' MPsIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBAHHUS A
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJlIeIICIIUIIC I )
7.9 OnepupoBaTh NOHATHAMU: CEKYLIas MIIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIIMIIBI TIOCTPOCHHS CEYCHU MHOTOTPAHHUKOB, UCTIOJIB3YS
' METOJI CIIEI0B
CTtpouTh ceueHHUs MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYD:
BU/| CBEpPXY, COOKY, CHU3Y
Pemarp 3a7aun Ha HaxXOXXIEHHE T€OMETPUUYECKUX BEIMYUH MO oOpas3iam
WIH aJITOpUTMaM, TPHUMEHSS M3BECTHHIE AHATUTHYECKHE METOIBI TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3a4ad Ha  BBIYUCIICHUE
PACCTOSIHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TJIOCKOCTH, MKy CKPEIIMBAIOIUMUCS TPSIMBIMA
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
713 WU aJITOpUTMaM, TPHUMEHSST M3BECTHHIE AHATUTHYECKHE METOIBI TpHU

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUYCCKHUX 3ada4 Ha BBIYUCICHUC YIJTIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA INPAMBIMU, MCEXKIY prlMOfI 1 IINIOCKOCTHIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOIIAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekarb, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaAX
[TpumensTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEINONAralIiuX HECKOIbKO IIArOB PpELIEHUs, €CJIH YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 IIpuMmeHATh DmpOCTEHIIME NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YEeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYallUU ¥ NPUMEHATh U3yUEHHBIEC IIOHATHS B MIPOLECCE MTOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUl Ha S3bIKE T'€OMETPUM, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAHUEM F€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MNpakTUYEeCKHME  3a7add,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEIMYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKAasi MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHIPUYECKON TIOBEPXHOCTH, IWIMHJIDP, KOHWUYECKas IIOBEPXHOCTD,
o0pasyrolire KOHMUECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHITH CITOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHWE IIApOBOrO CJOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbuucnare  00bEMBI M IUIOHIANM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPDAaHHUK, BIMCAaHHBIH B chepy U
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalllCHUS

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOJOOHBIX TEI

6.9

N300pakaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIMONHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEXKHW U3 PHCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BHUI CBepxy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeI
BpAICHUSA

M3BnekaTh, HWHTEPIPETHPOBATh M MNPEOOPA3OBHIBATE HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, TIpeICTaBICHHYI0 Ha
4epTekax U pUCYyHKax

[TpumensTh reomeTpuveckre (GakThl IS PEUICHHS CTEPEOMETPHYECKHX
3aa4, MPEINOoNaraloliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS CIIOXKEHHsST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/UI BCKTOpa Ha 4Yucio, O6T)$[CH$ITB, KaKNMHU CBOI>'ICTB3.MI/I OHUA
o0JtamaroT

HpI/IMeHHTb IIpaBUJIO IIapaJuICIICIIUIICAA TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMUA: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M NPOM3BEJEHHE BEKTOpa Ha YHUCIO, Yol
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

3azaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiniye reoMeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOIO METOJa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U
HAaXO0XACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM W aJIropuTtMam,
MIPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHBIC  CpCACTBA H©  JSJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKUX 3aa4

HpI/IBO)lI/ITB MNpUMEPbI MATCMATUYCCKUX 3aKOHOMCpHOCTGﬁ B IpUpOAC U
JKU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHUKE: aHAJIU3UPOBATHh PCAJIbHBIC




CUTYyalluu U NPUMEHITh U3YUCHHBIEC MTOHATHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHu4ecku cGopMyIUPOBaHHON MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyallud Ha S3bIKE T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
MCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIEHUEM
r€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomeTpus

7.1

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

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioyKeHue NMpsMBIX B IPOCTPAHCTBE: IIEPECEKAOIIUECS, TIapalIeIbHbIe
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP MHpsAMBIX M IJIOCKOCTEM B
IIPOCTPAHCTBE: NapaJUICIbHBIE NPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapaUIeIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJibHble IUIOCKOCTH, CBOMCTBA MNapajUleJbHBIX IUlOocKocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HHpHOCTI) Hp?[MOfI N IUIOCKOCTHU: MCPICHAUKYJISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiieldbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, IPU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U MIOCKOCTH, TEOpEMa O MPSIMOM MEePHEeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKIY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHbBIN
YTOJI, JIMHEHHBIN Yyroil AByrpaHHoro yria. [lepneHauKynsp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOK JI0 TUIOCKOCTH, IPOSKIINS (PUTYPHI Ha
IJIOCKOCTh. [IepreHIMKyIApHOCTh INIOCKOCTEN: NMPHU3HAK MEPIEHINKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIsIpax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAas MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenumnes, npsIMOYTOJbHBIN NMapajjieienunesa u
ero csoiictBa. [lupammna: n-yronbHas nupamuaa, TpaHU U OCHOBAHHWE IUPAMUJBL,
OOKOBas M MOJIHAs MOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs IMIpU3Ma M MpaBWIbHAs NHpPaMHUAA,
npaBUiIbHAs TPEYrojbHAs MUpaMHJIa U MPaBUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTPUHU B nupaMmujaax, napajjiejicnmIic1ax, MMpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOLIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPAMOi npu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
MOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoGubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yolIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias u oCk, IO OOKOBOM M MOIHON MTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronne KOHNYECKOW TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: ocHOBaHWE W BeplIMHA, 0oOpasyomas U OcCh,
wionaab OOKOBOWM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: ueHTp, paauyc, IuaMeTp, IUIOHalb oBEpXHOCTU cheprl. BzaumHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHanmu Ten BpaleHuss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBINA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaijiesenunena u cieactsus u3 He€. O0bEM LMIMHIPA, KOHYCA.
O06BEéM mapa u riomazas chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX/1Y IUIOLIaIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX TeJ

CeueHust mwinHApa (MapajuiebHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHMs L1apa

Bektop Ha miockoctd M B npoctpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamutenenunena. Pemenue 3aaad, CBI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssmMoyronbpHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanwHaTel BeKTOpAa.
[Ipocreiimme 3amaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKAY MNPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHJIYKIUY;
IPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3aj]a4, OLIEHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTb  PACCyXJCHUW; yMEHHE  OIEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IOAMHOXXECTBO, ONeEpal HaJ| MHOXXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3lInYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKAa3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTEGHC IPOWU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITUI 001N
JIenuTelh W HauMEHblee oflliee KpaTHOe, anroputMm EBkanaa mpu
pEeIICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbBIMH MMO3UIIWUOHHBIMHU CHUCTEMaMU
CUMCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHI CO CTEeNeHsSMU W Jorapudmamu, mpeoOpazoBaHusi APOOHO-
palioOHaTbHBIX  BBIPAXKEHUH; yMEHHE  ONEpPUpPOBaTh  MOHSATHUSMHU:

noCICa0BaTCIBbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
YMEHHE 3a/1aBaTh I10CJIEJOBAaTEIILHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredOpauyeckas); yMeTb
IPOU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wu  3X3, omnpeaenuTenb  MaTpULbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaThb YypaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1APAMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, MX CHUCTEMbI Ul DPEIICHUS MAaTEMaTUYECKUX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIACTel HAYKH U peabHON )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBasg U BTOpas NpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUThb ACUMNTOTHI rpapuka (QyHKIMH; YMEHHUe
BBIUNCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
GyHKIMU; yMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIMII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO JJI HAaxXOXACHHUS HAWIy4dIlIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLHAIbHO-D)KOHOMHUYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOAuTh ILIomaau U 00BEMBI (I)Hl“yp C IIOMOIIBIO




HUHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

MoMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUIH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHNH 33734y W3 JAPYIHX Y4eOHBIX MpPEAMETOB M 3a/1ad M3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH YHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEIOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIHOJB30BAHMEM  ammapara  anreOpsl,

UHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMalKIo, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBJIEHUI; MPEICTaBIATh
UHpOpPMALMI0O C TOMOIIbIO TabaWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciae10BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TUarpaMM PacCerBaHUs 1 JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4ailHOe

CO6LITI/Ie, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OPMYITy ITOIHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHUE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydaliHOW  BEJWYMHBI, (QYHKIMHA  PAaCOpeleNieHHss W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHH; YMCHNE
UCITIOJIb30BaTh CBOMCTBA M3YYECHHBIX PAaCHpEACNCHUN Ui PELICHUs 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMI; yMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX; YMCHHUE
OTIEPHPOBATH TOHATUSMHU: COUETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEPEeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTarT

YMmenue onepupoBaTh  MOHSATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIia, IJIOCKUN YroJl, IByIpaHHbIN
YroJI, TPEXTPaHHBIN yIroJl, CKPEUIMBAKOIIUECS MPSAMbIC, MAPAJIIEIbHOCTh U
NEePHNEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, yTrod MEXIy NpSIMbIMH,
Yrojl MEXAYy MNpsMOM H TUIOCKOCTBIO, YTrOd MEXIy IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJEIA C TOMOILIBID TE€OMETPUYECKUX TMOHATHM M BEJIWYMH, pEIlIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpb, 00BEM (UTYpHI,
MHOTOTPaHHMK, NPaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
Ky0, mMapajjenenumnesn, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, MIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LHIMHAPA,

napajijiCJibHbIC OCH WJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTHb CEYeHHUE
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTh CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSATEIHLHO
(bopMyaHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh TOHSATHUSMH: JIBWKEHHE B  IMPOCTPAHCTBE,
HapaJuieJbHbI MEPEHOC, CHMMETPHUsl Ha IUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe TMOMO00MS, TONOO0HBIE QUTYPBI;, YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIC (UIYPbI, B TOM YHCIE B MPUPOIE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh FT€OMETPUYCCKUE OTHOLICHUS TIPU
pelICHUU 3a[a4; HAXOAUTh I'€OMETPUYCCKHE BEIMYMHBI (IJIHMHA, Yrod,
oAb, 00bEM) MPH PELICHUH 33734 U3 JPYTHX YYCOHBIX MMPEIMETOB U
U3 peaJbHON JKU3HU; YMCHHE BBIYUCISTH TI'€OMETPUYCCKHE BEITHMYMHBI
(uMHa, yroi, IUOm@AIb, O0BEM, IUIOUIAh MOBEPXHOCTH), HCHOJIB3YS
U3y4YeHHbIe (OPMYyJIBI M METOIbl, B TOM YHCJE: IUIOLIA/Ib MOBEPXHOCTH
nUpaMUzIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIomaas chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ Tapajulelieluneaa, MUPAaMUIbBL, [PU3MbI, LWIHHIPA,

KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIpPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YOI MEKIY
BCKTOpaMH1; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adaq U 3a/la9 ApYyTUX y‘Ie6HBIX npeamMeToOB

YMmenune BI)I6I/IpaTB HO)IXO)IS[HII/Iﬁ MECTOA IJId PCIICHUA 3aja4r; TIOHMMAaHHEC
SHAYUMOCTH MATCMATUKH B HU3YYCHHUU TPUPOAHBIX U O6H.I€CTBCHHBIX
mponeccoB u SIBHeHI/Iﬁ; YMEHUEC PACIIO3HABATh IIPOABICHHUEC 3aKOHOB
MAaTCMaTUKH B UCKYCCTBC, YMCHHUC IMMPUBOJUTH IMMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MATHYECKOW HAYKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

h2 OCCKOHEUYHBIC TIEPHOINICCKHE JPOOH
13 Apudmernuecknii KOpeHb HATypalIbHOU cTerneHu. JeHCcTBUs ¢ apu(pMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCIICHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 WppanmonansHeie ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHeHHUs
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKHe HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpUIIbl
3 @yHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynknuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKIMU. [lepuognueckue GpyHKINMN
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
313 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumidi. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [IponsBoaHble 31eMEHTApHBIX GYHKLINN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
43 [TepBooOpaznas. MaTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCT
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. ['eometpust; 10 kinacc. yrinmyonennoe ooyuenue Mepsnsik AT,
Homuposckuii [.A., ITossikoB B.M.; nox peaakiueii [Tononsckoro B.E.
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKUM LICHTP
«BEHTAHA-I'PA®y»; AxunonepHoe obmectBo «M3naTensctBo «IIpocBemienuey
* Marematuka. ['eomerpust; 11 kmace. yrimyonenHoe ooyuenne Mep3smsik AT,
Homuposckuii [.A., ITonsikoB B.M.; mox peaakuuei [lononsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP

«BEHTAHA-T'PA®»; AxunonepHoe obmectBo «M3natensctBo «IIpocBenienre»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

['eometpus. 11 knacc. Metoaudeckoe nocodue. YriayOiaeHHbI ypoBeHb - by1iko
E.B., Mepzmsixk A.l'. u nip.

I'eometpus. 10 kiacc. Metoaudeckoe nocooue. YriayOaeHHbI ypoBeHb - byiiko

E.B., Mep3msik A.I'. u ap.

IHAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1 https://m.edsoo.ru/7f42d862

2 https://math-ege.sdamgia.ru/

3 https://ege.fipi.ru/bank/
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