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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYNBAET BO3MOKHOCTh U3YyUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YYEHUU TEOMETPUM Yepe3 O00eCredyeHHe BO3MOXKHOCTU NPUOOpPETEeHUs U
UCIIOJI30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NpPeACTABICHU O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJAIONIMX OINKUCHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MHUpPE MHOIOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB U aJITOPUTMOB
pelmeHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U NMPU U3YUYEHUHU APYTHUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTHYECKOM IHOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM 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 MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON 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

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
MWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [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 WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OTtoOpakeHus. JIBUXKEHUS M PABEHCTBO (UTYp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJbHAasl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

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

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

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 MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1ayH, BEIOMPATh CIIOCOO pELIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU 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: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON 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
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

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

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTYyalluU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

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

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

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

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB 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 W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHHUSI, METO MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh 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
KosanuyecrBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SAHMIO® PACTIOTOICHIE HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
IPOCTPaHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 httos://m.edsoo.ru/USZ8IAV3R
IPOCTPaHCTBE
II
4 CPUCTIEYTHPHOCTS HPAMBIX 1 25 https://m.eds00.ru/L 500 9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYTiIBl ¥ paccTosHUSA 16 https://m.eds00.ru/G614X9S1B
6 MHororpaHHUKu 7 https://m.edsoo.ru/K415V4D7F
BexTopel B IpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
I1 000
8 OBTOPEHHE, 000 meHI:Ie 1 5 2 https://m.edso0o.ru/J7Z9U1K8F
cUCTeMaTH3alHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KosmuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
Ne i/m Konrpoubnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 AHanuTH4eckasi FreoMeTpHs 15 1 https://m.edsoo.ru/J9C7F5W6J
I1 6006
2 OBTOPEHHE, 00 meHI:Ie " 15 1 https://m.edsoo.ru/R7X1L1N2P
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 https://m.eds00.ru/Y9Z0G7Y8Y
4 Tena BpaieHus 24 1 https://m.edsoo.ru/G9A1L2B2Z
n 618
3) HOTAL TIOBEPRHOCTIL 1 ODBEMET 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIBIX TEJl
6 JIBrokeHuUs 5 1 https://m.edso0.ru/B5G9R2C5E
I1 6006
7 OBTOPCHHE, 000 meHIfe 1 17 2 https://m.edso0.ru/C3B508K3V
CUCTEMaTHU3alus 3HAaHUM
OBUIEE KOJIMYECTBO YACOB I10 102 3 0

[NPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE TUIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/C8R5V2L5W

Ioustus CTCPCOMCTPHU: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeInHbI OTpe3Ka

https://m.edsoo.ru/D1J1V7K8M

[TonsTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOMIUECS
IpsiMast U MIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

[TonsTusA: nepecexaronmecs
IJTOCKOCTH, MEPECEKAIOIIUECS
npsiMasi U IIOCKOCTh;
MOJYIIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX

https://m.edsoo.ru/M4J5A3Y 1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

00BEKTOB

MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyImeCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CIECTBUS U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
ICPBLIC CICACTBUA U3 HUX

https://m.edso0.ru/ROZ8Y9Y 1A

https://m.edsoo.ru/D8Y2W8X4F

https://m.edso00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHUH U
IIEpBBIE CIECTBUS U3 HUX.
CriocoObl 3a/1aHus TPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJI0CKOCTEN

https://m.edsoo.ru/L6USB5P1W

10

11

N3o0pakenue ceueHunit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
IIepeceyeHus MOTYyUYEHHBIX
mIockocTeil. PackpamuBanue
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
L[BETaMU

N3o6paxenue cedeHuit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOIAT Yepe3 X
pé6pa. Nzobpaxkenue
MEPECCUCHUA MOJTYUCHHBIX
mIockocTeil. PackpammBanne

https://m.edsoo.ru/N9H8ROU4A

https://m.edsoo.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMH

12

13

14

15

N3o0paxeHune cedeHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 uxX
pebpa. N3o0pakeHue
MepeceYeHUs MOTYUCHHBIX
IockocTei. PackpaiBanue
MOCTPOEHHBIX CEYCHHUI Pa3HBIMU
[[BETaMH

N3o0paxenue cedcHmit
NUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIE NMPOXOAT Yepe3 X
pé6pa. N3o0pakeHune
nepeceyeHus MoTy4eHHbIX
mI0cKoCcTel. PackpammBanue
MTOCTPOSHHBIX CEUCHUH Pa3HBIMH
[[BETaMHU

Mertona cie0B Ui HOCTPOSHUS
CEUYCHUI

Meton crefioB Uil TOCTPOESHUS
ceueHuii. CBOICTBaA NepeceueHuit
NPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/V8S2D3A6E

https://m.edsoo.ru/\V3A7D0OP9S

https://m.edsoo.ru/U6F3M4W3T

https://m.edsoo.ru/B1D7X2R5I

16

Merton ciae10B A7t TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEHN

https://m.eds00.ru/K6S2Y2T4X

17

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1mo Tpém Toukam
Ha p&obpax. Co3manne BEIHOCHBIX

https://m.edso0.ru/C4W6Z8A9L



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L

YEpTEKEU U 3aIUCh 11aroB
IIOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3maHne BEIHOCHBIX
YEpTEKEN U 3aIIMCh 1IArOB
MOCTPOCHHS

https://m.edso0.ru/M1G3J6Q0T

19

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1mo Tpém Toukam
Ha p&opax. Co3nanne BHIHOCHBIX
YEPTEKEN U 3aIMCh 1IArOB
MIOCTPOCHUS

https://m.edsoo.ru/R3U3MONS5I

20

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1mo Tpém Toukam
Ha p&opax. Co3nanne BHIHOCHBIX
YEpTEKEN U 3aIKCh IIArOB
MOCTPOEHUS

https://m.edsoo.ru/C3USN6S7U

21

[ToBTOpEHME MUIAHUMETPUU:
Teopema 0 MPONMOPUHOHATIBHBIX
otpeskax. [lomooue
TPEYroJbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEYECHMAX HAa BBIHOCHBIX
yeprexax. Mcropus pazBurtus
IJIJAHUMETPUU U CTEPEOMETPUH

https://m.edso0.ru/X208V7MOM

23

24

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnionoxenue

https://m.edso0.ru/U6A0T2Z1X

https://m.edsoo.ru/I6W5Z5L3V



https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V

25

26

27

28

29

MPSIMBIX B POCTPAHCTBE.
CkpeuBaromecs npsiMpie.
[Ipu3Haku CKpemMBarOIIUXCS
npsambix. [lapansenbHbie npsMble
B [IPOCTPAHCTBE

Teopema 0 CylIEeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM
napasieIbHON JaHHOW MPSMOH,
MIPOXOIAIICH Yyepe3 TOUKY
MIPOCTPAHCTBA U HE JiexKallel Ha
JTAHHOU npsimoil. Jlemma o
MePECCUCHUH MapalIeIIbHBIX
MPSIMBIX IJTOCKOCTHIO

[TapanmienpHOCTb TPEX NPSIMBIX.
TeopeMa 0 TpEX nmapaenbHbIX
npsMbIX. Teopema o
CKPELIUBAOIINXCS MTPSAMBIX

[TapannensHOE MPOSKTHUPOBAHHE.
OCHOBHEBIE CBOMCTBA

apaJiieJIbHOI'O MPOCKTUPOBAHU.

N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMH.
VYroa Mexay NpsMbIMU

3amaun Ha NOKA3aTeILCTBO U
HCCIIeJOBaHNE, CBsI3aHHBIE C
PacCIOJIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

https://m.edso0.ru/R1T2G0Z4E

https://m.edso0.ru/B5B7N7L1X

https://m.edso0.ru/J9X4Z79V3V

https://m.eds00.ru/T3L2A9KA4T

https://m.eds00.ru/O0U1V2R4I



https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I

30

31

32

33

34

35

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUNIOCKOCTH B
npocrpasnctse. [Ipusnak
[IapAJUIEIbHOCTH MIPSIMOU U
mockocTH. CBOMCTBA
[1apaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUMCIICHUE U 1I0KA3aTEJIbCTBO,
CBSI3aHHbIE C [TAPAJICIIBHOCTBIO
IPSIMBIX U INTIOCKOCTEHN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXOSAIIETO Yepe3 TaHHYIO
MPSAMYIO Ha YEPTEXKE U
MapaJJIEBHOTO IPYTOU MPSIMOIA.
Pacuér orHOLICHMIT

[TapannensHas npoekuus,
IPUMEHEHHE AJISl TOCTPOEHUS
ceueHHi Kkyba u
napauienenumnena. CBoncTa
napaiesienune1a 1 Mpu3Mbl

[TapannenbHble MIOCKOCTH.
[Ipu3Haku napauieaIbHOCTH JIBYX
IJIOCKOCTEN

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOASANICH uepe3 TOUKY, HE
MIPUHAUISKALLYIO JaHHOU

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

https://m.edso00.ru/S0V4S5G1W

https://m.edsoo.ru/F504V6P3D

https://m.edsoo.ru/V9E3I4F1N

https://m.edsoo.ru/YOH2G119Y



https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y

IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

CaolicTBa napajuiesbHbIX
IUIOCKOCTEH: 0 mapajuieIbHOCTU
MPSIMBIX MTEPECEUCHUS TPU
[IEPECEUEHUH JIBYX MapaljIesIbHbIX
IIJIOCKOCTEN TpeThben

https://m.edso0.ru/S8H4P6L8B

37

CaolicTBa napajuiesbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
MapajuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
napajuieIbHBIMU IIJIOCKOCTSIMU; O
MepeceyeHn  MpsMOi ¢ ABYMS
napajyuieNbHBIMU IJIOCKOCTSIMU

https://m.edsoo.ru/JOE9T2Z4N

38

39

40

[ToBTOpenue: Teopema [Mudaropa
Ha IIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
NPSIMOYTOJIBHOTO TPEYTOJIEHUKA
CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaJulesenuresa

https://m.edsoo.ru/N3R30Q1A8C

https://m.edsoo.ru/P1D6B5W9A

https://m.edso00.ru/J9Z1G2K3Y

41

Boruncnenue 1iaMH OTpE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuleJenumneie

https://m.edso00.ru/L1C714Q7S

42

[lepneHMKyIAPHOCTH NPSMOM U
mockocty. [Ipr3Hak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

IlepnieH IUKyYIAPHOCTD NPSIMOU U

https://m.edsoo0.ru/L2C3B9M1F



https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F

mockocty. [Ipusnak
NEPIECHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o CylIECTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIISIPHOM K INIOCKOCTH

https://m.edsoo.ru/R9Q6P2P7D

45

46

47

[ImockoCTH M NEPIEHUKYJIIPHBIE
UM IpsIMBIE B MHOTOI'PAHHUKAX

IInockoctu u MNEPNCHAUKYJIAPHDBIC
UM IIPAMBIC B MHOI'OT'PaHHHUKAX
HepHeHI{I/IKy.]'IHp M HAaKJIOHHAasd.

[TocTpoenue nepneHIuKymsipa u3
TOYKH Ha MPSAMYIO

https://m.edsoo.ru/K5Z9K8W1F

https://m.edso00.ru/J7S7TG7R9R

https://m.edsoo.ru/UOF80O1T5Y

48

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIsIpa u3
TOYKH Ha MPSMYIO

https://m.edsoo.ru/H9H5P6A5Z

49

50

51

Teopema o Tpéx
MNEPNCHAUKYIISAPpAX (HpﬂMaﬂ nu
oOpartHas)

Teopema o Tpéx
nepreHAnKyIsIpax (npsmas u
oOpartHas)

Yroa Mexay CKpeluBaroIUMHUCA
TPSIMBIMH

https://m.edsoo.ru/L6J8G6YOL

https://m.edso00.ru/0O1D710S6G

https://m.edsoo.ru/N3E9I9G2L

52

[Tonck neprieHIMKyIpHBIX
MPSIMBIX C IOMOIIBIO

https://m.edso0.ru/G2D4N3N9F



https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

MEPIEHIUKYIISPHBIX IUIOCKOCTEN

53

54

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenmii kyoa,
MPU3MBI, IPABUIBHON TMPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
MPOEKINU

https://m.edsoo.ru/H8F5D4U60

https://m.edsoo.ru/M6SOWA4E2T

55

[TocTpoenue ceuenmii kyoa,
MPU3MBI, IPABUIBHON THPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
MPOEKIINU

https://m.edsoo.ru/G6E2G4F9X

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTI'OI'paHHHMKaxX

https://m.edsoo.ru/I401E8T3A

57

[Ipu3Hak nepneHaAuKyISIPHOCTH
MPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

https://m.edsoo.ru/G4B0S5L2H

58

59

60

[IpaBriIbHBIE MHOTOIPaHHUKH.
Pacuér paccTosHMi1 OT TOYKHU 10
IUIOCKOCTH

IIpaBUIIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMI OT TOYKH 10
IIJIOCKOCTH

CrniocoObl OMyCTHTh
NEePICHUKYIISIPBI: CHMMETPUS,
CIIBUT TOYKH MO TTapaJuIeIIbHON
IpsAMOI

https://m.edsoo.ru/Y8U9INOO3I

https://m.edsoo.ru/U9L8Z506G

https://m.edso0.ru/Q603J0U3H

61

CnBur 1o HenmapaIeIbHOU

https://m.edsoo.ru/M1L7E7D6A



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A

IIPSIMOM, U3MEHEHHE PACCTOSTHUI

62

63

64

65

KontponbHas padota "B3anmuoe
pacIoyIOKEHUE IPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEeHue: yrom Mexy
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOIIBHOM
TPEYroJibHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FeOMeTpI/I‘leCKI/Ie MCTOABI
BBIUHUCIICHUSA YIJIa MCKIY
MMpsAMBIMHA B MHOT'OT'PaAHHHUKAX

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0A5SA

https://m.edsoo.ru/I0VONIN5SR

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpansbiii yroi. CBoicTBO
JIMHEHHBIX YIJIOB IBYIPaHHOTO
yria

https://m.edsoo.ru/X7A6Z8N30

67

68

69

[TeprieHIUKYISPHBIC MTIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYISIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepPECEUCHMS JBYX IIIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH
TTOCKOCTH

IIpssMOyTONBHBIM
napasiesnenunes; Kyo;

https://m.edsoo.ru/J4F9U6L9E

https://m.edsoo.ru/D0O5T8POH

https://m.edso0.ru/J2B8Q2D10



https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O

U3MEPEHUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJienune1a

70

Teopema o 1uaroHajv
MPSIMOYTOJILHOTO
napajuleJIenuIe a U CIEICTBUE U3
Hee

https://m.edsoo.ru/P5H4F1Q1Z

71

CrepeomeTrpuueckue u
IMPUKIAAHBIC 3a/1a41, CBA3aHHLIC
CO B3aUMHBIM PACIIOI0KECHUEM
IMPsAMBIX U IIJIOCKOCTH

https://m.edsoo.ru/Q3R0P4X4C

72

73

74

75

76

IToBTOpeHue: ckpelrBaroLecs
IpsiMble, MapajyiebHbIe
IJIOCKOCTH B CTaHJIaPTHBIX
MHOTOTpaHHUKAX

[Tapa napaienbHbIX III0CKOCTEN
Ha CKPEIMBAIOIINXCS NIPSAMBIX,
paccTosiHuEe MEXTY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUAX

PaccrosiHue OT TOUKH 10
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIIEHANKYJIIPHON
IJIOCKOCTH

TpéxrpaHHblli yroj, HEPaBEeHCTBA
JUIsl TPEXTPaHHBIX yIJIOB. Teopema

https://m.edsoo.ru/B61303U7D

https://m.edsoo0.ru/X3X5J3X5T

https://m.edsoo.ru/B7P9A6WS8Z

https://m.eds00.ru/Q7G3E304D

https://m.edso0.ru/GO9N2H5L1K



https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K

[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JJIsl TPEXTPAHHOIO yria

DneMeHTHI chepruiecKoit

77 FEOMETPUHU: T'€OAEC3UNUECKHUE JINHUU https://m.eds00.ru/G6S6I19N7S
Ha 3emie
K 6ora "y

78 OITPOIIRHAA pAbOTa “ S Tk H https://m.eds00.ru/E3R7Z8K3P
paccTosiHus

79 ?HCTeMaTmaum SHAHHH " https://m.edsoo.ru/Y7Y0C4AM1P

MHOTOrpaHHHK U €T0 3JIEMEHTHI

I1 .B .

80 VIPAMILLa. BIABT MHPANHIA https://m.edso0.ru/U0QOK3X9V
[IpaBunbpHas nupamuia
I1 T

81 PUSNIA. - DAME 1 HAICTOTHA hitps://m.eds00.ru/ T6Q3V7NIT
npusmebl. [IpaBuibHas mpusma
[IpssmMoit napaymenenunen,

82 IIPSIMOYTOJIbHBIN https://m.edsoo.ru/Y8K3N7U5A
napaJuiesenurnes, Kyo
B .

83 HHyKHHeUMHOFOFPaHHHKH https://m.edso0.ru/C6H509W00
Teopema Ditnepa
Beimmykiibie MHOTOTpaHHHKH.

84 Teopema Ditnepa. [IpaBuiibHbBIE T https://m.eds00.ru/S5T4Y9L2C
MOJIYITIpaBHUJIbHBIC MHOTOTPaAHHHUKHN

85 KontpoxHas pabora https://m.edso0.ru/C7F1RAJOL

MHororpaHHuK#

IT

86 OIVITHE BEITOPA Ha TUIOCKOCTI | https://m.eds00.ru/L5L3A2WAG
B IIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edsoo.ru/Y607R8X50

88 Pa3nocTh BekTOpOB https://m.edsoo.ru/B6X5W5WII

89 [TpaBwiio mapamienenuena https://m.edsoo.ru/Y7R20406E



https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.eds00.ru/C9T808D8X
Paznoxenue BexTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JISKAIIUX B 1 https://m.edso00.ru/I9T903V5N
OJTHOM TNTIOCKOCTH

92 CkanspHoe MpOU3BEICHUE 1 https://m.edso0.ru/COUGATEQS

93 Berumcrettie yria Mesiy 1 https://m.edsoo.ru/G3U3F9G8M
BEKTOPAMH B IMPOCTPAHCTBE

94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMH 1 https://m.eds00.ru/T9S5E2Q4M

95 [Ipocreiiime 3a1a4un ¢ BEKTOpaMH 1 https://m.eds00.ru/S2Z1V7G5C

96 [Ipocreiimme 3aaa4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/\VV8C1B1N5I

97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/D3R5Q6A1D

98 Obobureiie i cHCTeMATHSAIA 1 https://m.eds00.ru/N3L3C7L 97
3HAHUU

99 O606HvleHHe 1 CHCTEMATHSAtI 1 https://m.edso0.ru/W0Z4C7Y 3K
3HAHUU

100 Hrorosas KoHTpoOJIbHAsT paboTa https://m.edso0.ru/R5C5M2X4V

101 HToroBast KOHTpOJIbHASA paboTa https://m.edsoo.ru/D8F2MOV7L

102 O6O6HVIGHH6 1 CHCTEMATHSAHA 1 https://m.edsoo.ru/KON7X0B8K
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTnyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpenue tems! "Koopaunatst

1 BEKTOpa Ha MJIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3N
npoctpaHcTae”
I1 "C

2 OBTOpCHHE TOMAL Kafﬂp Hoe 1 https://m.edso0.ru/DOACDAL8X
MIPOU3BEIEHNE BEKTOPOB
[ToBTOpenue Tembl "Beruucienue

3 yIia MeXIy BEKTOPaMH B 1 https://m.edsoo.ru/Y9O8F5W0B
npocTtpaHcTBe"
[ToBTOpeHue Temsl "YpaBHeHue

4 IPSAMOM, MPOXOIAIIEH Yepes3 J1BE 1 https://m.edso0.ru/W5P7F1X0Q
TOYKH"
v

5 PABHCHHE ILIOCKOCTH, HOPMATE, 1 https://m.edso00.ru/NOZ9M5B1P
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH, HOPMAJIb,

6 P P 1 https://m.eds00.ru/J6Q3H7U4W
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 https://m.eds00.ru/E3T5Q9X10
e

8 HHefI HPIE HEPABeHETEa, 1 https://m.edsoo.ru/M5B4P8R1M
JMHENHOe MpOorpaMMHUpPOBaHUE
e

9 HHCHHDIC HEPABCHCTRA, 1 https://m.eds00.ru/J2R6VEI5T
JUHENWHOE MPOrPaMMHUPOBAHNE
AHaTMTHYECKHE METOIbI pacyéTa

10 yIijla MEeXAy MPsSIMBIMU B 1 https://m.edsoo.ru/U1E2F6L4N

MHOI'OIrpaHHHUKax



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N

11

AHaIIMTUYECKHE METO/IbI pacuéTa
yIia MeXIy II0CKOCTSIMU B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/I1P912K6Y

12

13

14

dopmyia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxosxnenue paccTossHui OT

TOYKH JI0 TJIOCKOCTHU B
MIPaBWJIbHON MHUpamMuie

https://m.edsoo.ru/L4N3C7H3S

https://m.edsoo.ru/K4F7Y9H8E

https://m.edsoo.ru/P1M3Z8S9B

15

KonTtponsHas pabora
"AHanuruyeckas reomerpus”

https://m.edsoo.ru/O6Y9N8J6F

16

17

Ceuenuns MHOTI'OI'PaHHHKOB:
CTaHJAPTHBIC MHOT'OT'PAHHUKN

CeueHus MHOT'OT'PaHHUKOB!
METO CJICO0B

https://m.edsoo.ru/Y507H6D2I

https://m.edsoo.ru/VOD1G9X1Z

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m Hpi[MBIX nu
MIOCKOCTEeM

https://m.edsoo.ru/R2L71310C

19

[TapamiensHbIe IPsIMBIE U
IUIOCKOCTH: MapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/USA8B2N7D

20

21

[TapannensHbie pAMBIE U
MJIOCKOCTH: Pac4y€T OTHOLLICHHI

HapannenLHHe MpAMBbIC U
IJIOCKOCTHU: YTJIbI MCIKIY
CKPCIIUBAOIIHUMUCS ITPAIMBIMU

https://m.edso0.ru/G2F7Q7M3lI

https://m.edsoo.ru/H5N8Q7D4F



https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F

22

23

[lepneniuKyIsIpHBIE IPSAMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPbI
NEePHEHANKYISIPHBIX MIOCKOCTEN
U IPSIMBIX, CHMMETPUHU
MHOT'OIPAHHUKOB

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TpeX
NEPIEHANKYIAPAX

https://m.edsoo.ru/M6EOE9A1]

https://m.edsoo.ru/Z0B5T4K4Y

24

[IepnieH UKy pHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

https://m.edsoo.ru/S616Z2N2V

25

26

27

28

29

[ToBTOpEeHwUe: MmIomaan
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
MJI0IAIEH, COOOpaKEeHUS
mogoous

[ToBTOpEeHwMeE: MIomaan
MHOTOYTOJTBHUKOB, ()OPMYIIBI JIS
TJI0IIAJIEH, COOOpaKEeHUS
mogoous

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJTbHUKOB, ()OPMYIIBI JUISI
TJIOMIAEH, COOOpaKEHUS
mogoous

IImomanu ceuenuit
MHOTOTPAaHHUKOB: ILJIOIIAI1
MOBEPXHOCTEHN, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 101001t

[lnomaau ceuenuit
MHOTOTPaHHUKOB: TUJIOLIAIA

https://m.edso0.ru/M8Y7R6C9P

https://m.edsoo.ru/P303B9P5Y

https://m.edsoo.ru/J3S0D8G8L

https://m.eds00.ru/T9A2X9T70Q

https://m.edso0.ru/N3G5E20Q3L



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L

MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

30

31

32

KontponsHas pabora
"IloBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"
O061ém Tena. O0BeM

MMpsAMOYT'OJIBHOTO
napajujicjcnuicaa

3agauu 00 yABOEHHH Ky0a, O
KBajIpatype Ky0a; O TPHCEKLUH
yriua

https://m.edsoo.ru/H9J2P1A4J]

https://m.edsoo.ru/J517C2D2E

https://m.edso00.ru/O0J1R6V3X

33

CrepeomeTpuyeckue 3a1a4u,
CBsI3aHHBIC C 00BEMOM
IPSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/T1F1D116C

34

[IpuknanHbIe 3a1a9u, CBSI3aHHBIC
C BBEIYHCIIEHHEM 00BEMA
IPSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/P6USYIM1E

35

36

37

O0BEM MPSAMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB IPSAMOI TPU3MBI
[Ipuxiagnelie 3a1a4n, CBsI3aHHbIE
¢ 00bEMOM TIPAMOI TPU3MBI

https://m.edsoo.ru/L3X90Q5V8M

https://m.edsoo.ru/M6VOH8Y 7R

https://m.edsoo.ru/M2E50416V

38

Brranciaenne o0LEMOB Te ¢
TIOMOIIIBIO OMIPEIEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

IIPU3MBI

39

40

41

Brruncnenmne o6bEMOB Tel ¢
ITOMOUIBIO ONPENECITIEHHOTO
uHTerpana. O0bEM nupamMusl

®opmyna 00bEMa MUPaAMUIBI.

OtHolleHne 00bEMOB nmupamu/j €

00IIUM yTJIOM

®opmyna 00bEMa MUPaAMUIBI.

OrtHolleHne 00HEMOB nmupamMu/ €

0o0IIUM YTIIOM

https://m.edso0.ru/L8T5DOM8R

https://m.edso0.ru/S4P1G4P6H

https://m.edsoo.ru/I5SU3A1X0B

42

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

https://m.edso0.ru/S2M5U3G0K

43

44

45

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/TBI

[Tpuknanubie 3a1a4M MO TEME
"OOBEMBI TEeN", CBI3aHHBIE C
00BEMOM HAKJIOHHON IPU3MBI

HpI/IKJ'IaI[HBIe 3aaa4u 110 TCMC

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM TTHPaMHUIBI

https://m.edsoo.ru/L6U20Q6S8K

https://m.edso0.ru/G2P3V6P4C

https://m.edsoo.ru/O3H9B7 X4V

46

[Tpumenenue o0BEMOB.
Brruncnenue pacctostHus 10
IUIOCKOCTH

https://m.edso0.ru/FOA1T6F3Z

47

48

Kontponbnas padora "O6bEmM
MHOTOTpaHHHKA"

]_[I/IJ'II/IHI[pI/I‘-ICCKaﬂ IIOBCPXHOCTD,

https://m.edsoo.ru/F3G2U1F6N

https://m.edsoo.ru/B2REN4E5X



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

00pa3yrome HUJIMHIPUIECKOM
MIOBEPXHOCTH

49

50

51

s ap. [pamoit kpyrosou
nuuHAp. Ilnomans noBepxHocTH
LUJUHAPA

Konunyeckas NoBEpXHOCTB,
o0pasyrolre KOHUYECKOn
nosepxHoctu. Konyc

Ceuenune KOHYCa IIJIOCKOCTBIO,
napanneﬂbﬁoﬁ IINIOCKOCTHU
OCHOBAaHUA

https://m.edsoo.ru/17VV3WO0V1B

https://m.edso0.ru/Z705V5F0T

https://m.edsoo.ru/A1P1E8Z1V

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

54

55

[Tnomank 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA

[Tnomans 60KOBOM MOBEPXHOCTH
Y TIOJIHOM NTOBEPXHOCTU KOHYCA

CrepeomeTpryuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUECHUH
WIMH]pA, KOHYyCca

https://m.edsoo.ru/A2N3J7D2Z

https://m.edsoo.ru/A0VOI5L1K

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomMeTpruYECKHE 3a/1a4l HA
JTIOKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOEHUEM CEUECHUH
HUJIUHAPA, KOHyCa

https://m.edsoo.ru/J5SUOH2A2M

57

[IpuknagHbie 3a1a4u, CBSI3aHHBIE
C HWJIUHIPOM

https://m.eds00.ru/Z900X4X9Z



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z

58

[Ipukiiaguelie 3a1a4n, CBsI3aHHbBIC
C TWIUHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

60

61

Cdepa u map

[Tepeceuenwue cdepbl u mapa ¢
iockoctrio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

[Tepeceuenue cheps u mapa c
iockocThio. Kacanue mapa u
cepsl IIOCKOCThI0. By u
n300pakeHue mapa

https://m.edso0.ru/D2M8Q10Q9M

https://m.edso00.ru/Q0V2D9T2C

https://m.edsoo.ru/T1S7U4C8E

62

Ypasaenue chepsl. [Lomans
cthepsl 1 e€ yacTeit

https://m.edsoo.ru/O4A7V3I3L

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeomeTpHruecKkue 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHUI
IJIOCKOCTBIO

CrepeomeTpruecKkue 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoMm,
MOCTPOEHUEM UX CEUCHU
IJIOCKOCTBIO

[pukiagHbpie 3a1a4n, CBSI3aHHbBIC
co cthepoii u mapom

https://m.edsoo.ru/M1U5L5B8Z

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/F8W7Q8M8S

https://m.edso0.ru/P0T2G5X0D

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIIEHUS B

https://m.edso0.ru/F9C9G7A1V



https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

OKPYXHOCTH, CTaHJIaPTHHIC
monoous

68

69

Paznmuunnie KOM6I/IHaL[I/II/I TCI
BpalcHusd 1 MHOTI'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.eds00.ru/M9X1Y9C1M

https://m.edsoo.ru/N4BOF4R3E

70

3anauu o teme "Tena u
MOBEPXHOCTHU BpamieHus"

https://m.edsoo.ru/A6W6V5B7D

71

72

KonTtponpsHas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O0BeéM mumuHapa. Teopema 06
00BbEME IPAMOro LUIMHAIPA

https://m.edso0.ru/Y9Q1P8D6A

https://m.eds00.ru/S4D1E8J7S

73

Brraucnenue 006EMOB TeI ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM KoHyca

https://m.edsoo.ru/G2P3E3T9N

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMITMH/IPA, KOHYCa
[Tpuknanueie 3a1a4M MO TEME

"OOBEMBI U IIOLIAIN
noBepxHocTei Ten"

https://m.edsoo.ru/H0Z3J5B0OL

https://m.edsoo.ru/ROB3L5Q3H

https://m.edso0.ru/GOM9IN4VIR

77

O06bEéM 1m1apa U mapoBOro
cektopa. Teopema 00 06bEMe
mapa. [lnomans chepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K

00BEMOB 11apa, I1apOBOTO
CETrMEHTA U IIapOBOTO CEKTOPa

78

[IpuxitagHble 3ana4m 10 TeMe
"OO0BEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIAJIbIO
cdepbl. COOTHOMICHUST MEKTY
TUIOINAISIMHA TTIOBEPXHOCTEH 1
00BpEMaMU ITOTOOHBIX TENI

https://m.edsoo.ru/F2B9V6K3V

79

[TomoOHBIE TENa B IPOCTPAHCTRBE.
N3menenne o0béma npu
nogobun. CtepeomMeTpuyecKue
3a/1a4yM, CBSI3aHHbBIE C
BBIUKCIICHHEM 00BEMOB Tell U
10181 TOBEPXHOCTEN

https://m.edsoo.ru/Y7S7CONOM

80

Kontponbnas padota "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX

TCII

https://m.edsoo.ru/E7Y1D1J8F

81

JIBY>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (puryp. Odume
CBOICTBA JBHKCHUMN

https://m.edso0.ru/P8X9Y9K9N

82

Bubl iBrkeHnil: napamiebHbIN
MEPEHOC, IEHTPAJIbHAS
CUMMETpPHUS, 3€pKaJIbHAs
CHMMETPHUS, TOBOPOT BOKPYT
IpSAMOi

https://m.edso0.ru/F5A906K6N

83

84

[IpeoOpazoBanms mo100wusl.
[Tpsimast u chepa Ditnepa

I'eomerpuueckue 3agaun Ha

https://m.edso0.ru/X0U1R7EOM

https://m.edsoo.ru/Y0Z4M4Q3N



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N

MMPUMCHCHUC NBUKCHUA

85

86

87

88

89

90

KoHntpoinbhas padota "BekTopsl B
npocTpaHcTse”

O6o6matomee moBropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"IlapanienbHOCTb MPSAMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEMAaTH3aIus 3HAaHUH
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHUM:
"BexTops! B mpocTpaHcTee"

Ob6o6maroree nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—11 knaccos,
cucreMartu3arus 3Hanuii: "O0bem
MHOTOrpaHHHUKa"

Ob6o6maroee nosropenue 11
MOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucreMartu3arus 3Hanuit: "O0bem
MHOTOTpaHHHKA"

https://m.eds00.ru/L9T1Y8E7S

https://m.eds00.ru/O711L7S8D

https://m.edso0.ru/Z0T217VIN

https://m.eds00.ru/X1L4M9T7S

https://m.edsoo.ru/L8B7K5P7L

https://m.edso0.ru/A8T9G9D2P



https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P

91

92

93

Ob6o6marommee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"ILnouiaay MoBepXHOCTU U
00BEMBI KpyTIbIX TEN"

O6o06matomee moropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"[Tnomany moBEpXHOCTH U
00BEMBI KpYyTIbIX TEN"

HToroBast KOHTpoJbHAs paboTa

https://m.edsoo.ru/D2R2A7N5Y

https://m.edsoo.ru/GOH6WSL 1l

https://m.edsoo.ru/A2T8K400H

94

95

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

https://m.edsoo.ru/P6R5P8U7U

https://m.eds00.ru/C7F7Y3Z6K

96

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/ROCOESD10

97

Hcropus pasBUTHS CTEpEOMETPUHN
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/M8M4H1Y 2T

98

Hcropust pa3BUTHS CTEPEOMETPUN
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/R9S5Y2Y7D



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D

99

Wcropus pa3BuTus cTepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOT U

https://m.edsoo.ru/USL3A9HSI

100

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ posib B PA3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/A7M5S2P5M

101

Hcropus pasBuTHs cTEpeOMETPUN
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R

102

Hcropus pasBuTHs CTEpEOMETPUN
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo0.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R
https://m.edsoo.ru/G3Y5W3Z0B




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o001ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTh
79 [IpyMeHSTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IIPU PELIECHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYI'PAaHHBIM yros, 'paHU JBYI'PAaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, JMHEWHBIN yrojia ABYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATHSAMU: MHOTOIPAHHHK, BBITYKJIbII M HEBBITYKJIbIH
' MHOT'OI'PAHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPaHHHMKOB (IIMpamMuaa, IpU3Ma,
' pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA IS
7.8 KJIacCU(UKaUHU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIenueabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIIBI IOCTPOSHUS] CEUEHUN MHOTOIPAaHHUKOB, UCIIOJb3YS
' METO/I CIIEI0B
Crpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXJAECHHWE T'€OMETPHUYECKUX BEJIMYMH MO 0oOpasnam
WIM alrOpUTMaM, MPHUMEHsSI HW3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pellleHnH CTaHJApTHBIX MaTeMaTHMYeCcKUX 3a7ad Ha  BBIYHCIICHUE
paccTosHUM MEXIy ABYMS TOYKAMU, OT TOYKU JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
713 WIM alrOpUTMaM, MPHUMEHSSI H3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUUYCCKHUX 3aaa4 Ha BBIYHUCICHUC YIJTIOB
MCXKAY CKPCIIUBAOIIUMHUCA MNPAMBIMU, MCEXIY HpﬂMOfI 1 IINIOCKOCTHIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXITY
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 MPOCTPAHCTBEHHBIX TEeOMETpUYEecKHX ¢urypax, IMpeACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[TpumenHsTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlliuX HECKOJIbKO IIAaroB pPEMIEHUs, €CIU YCJIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 [TpuMeHnsaTh mpocTedine NpOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KU3HH, PAcIlO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[TpuMeHSTH TOTyYeHHBIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh pEajbHbBIC
CUTYaIlM ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUM Ha s3bIKE I'€OMETPHUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKWE  3aJaud,  CBsS3aHHble C  HaXOXJACHUEM
reOMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTarta
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKasi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IWIIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI IOTyYSHHSI TEJ BPAICHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHWE INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbuucnare  00bEMBI M IUIOLIANM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

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

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB IPOCTBIX
00BEMHBIX (uryp: BHI CBepxy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpallCHUs

W3BnekaTb, HUHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (uUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumensTh reomeTpuueckre (axKThl UIsl PEHICHHs CTEPEOMETPHYECKHX
3aja4, MPEINONaralliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS  CIIOXKECHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/IH BCKTOpa Ha 4Yucio, 06T)$ICH$ITB, KaKNMHU CBOfICTBaMI/I OHUA
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M NPOM3BEJCHHE BEKTOpa Ha YUCIO, YToJ
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

PemraTs 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPCOMETPUUCCKUX 3a1aq

HpI/IBO)lI/ITB MNpUMEPbl MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IpUpoac U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC




CUTYyalluu U NPUMEHITh U3yUCHHbIE MTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioyKeHue MpsMBIX B IIPOCTPAHCTBE: MIEPECEKAOIIUECS, TIapalIeIbHbIe
W CKpelmuBarouiyecs npsMsle. [lapauienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HSIpHOCTI) HpﬂMOfI N IUIOCKOCTU: MCPHICHAUKYJISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MEePHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXKIY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHbBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjieenunesa u
ero csoictBa. Ilupammna: N-yronbHas nupamujaa, TpaHU U OCHOBAHWE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamunabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg IIpU3Ma M [paBWIbHAs NHpaMHUAA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napajjejenmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolne KOHHYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: meHTp, paguyc, uamerp, Iouaasr NOBEpXHOCTH cdeprl. Banmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka mumHapa u KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesienunena u cieacTsusd u3 He€. O0bEM LMIMHIpA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEX/1Y IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

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

Bektop Ha miockoctd M B npocTpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHast cucteMa KOOpAMHAT B HpocTpaHcTBe. KoopawHaTel BeKTOpAa.
IIpocreiimme 3agaun B KOOpAMHAaTax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIC ()OPMYIMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINKCaHMs peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
YyHCIIe U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHITUIMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPAKEHHN CO CTEeNEeHsSMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

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




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, omnpeaenuTenb  MaTpULbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1IAPaMETPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPABEHCTBA, MX CHCTEMbI Ul DPEILIECHUS MAaTEMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUTh ACHUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUMCIIATh  NPOM3BOAHBIE  CyMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAIbHO-D)KOHOMHUYECKUX H

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




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 3a7a4d W3 JAPYIHX Yy4eOHBIX MpPEAMETOB W 3a/1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEIOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uHOpMalKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

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




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
UCIIOJIb30BaTh CBOMCTBA M3YYECHHBIX pAacCHpeAeNCHUN I PELICHus 3ajay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YroJl, IByIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaThb HOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroiy, IIOMAAb, O0BEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMHu; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 JpYTHUX y‘Ie6HBIX npeamMeToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

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

13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. J{eHcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BBIYMCICHUS, IPaBUla OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCIICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U JOrapupMUUECKie YpPaBHEHHS

2.5 Llenble U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 OyHKIMYU 1 TpaduKu




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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