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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3oBaHMsl, TaK KaKk 00€CTIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUH
00y4aroIMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M  OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusp» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YYEHUU TEOMETpUM Yepe3 O00eCreYeHHe BO3MOXKHOCTH MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJAIONIMX OINKUCBIBATH U H3y4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MHpPE MHOIOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
MIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
peleHns, YMEHUs UX NPUMEHATb, IIPOBOAUTH TOKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



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

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,
WHTEPIIPETALUY MOJTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO 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,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU MOCIIEI0OBATEILHO U MOCTYIATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTth  yciuoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX IMporpamMM, OO€CleyuTh YriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHoro mpeamera «MarteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yduétoMm BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
IapajulesIbHble M CKpelmBaromuecss mnpsimbie. [Ipu3Hakum CKpenBarOmMXCA
npsAMBIX. [1apamiebHOCT IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjIeabHbIX IIJIOCKOCTEHN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IIPOECKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajuleenune]] ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPaBWJIBHOW mnupamuibl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TPABUIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
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
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpHUS 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  BekTopaM. IIpsiMoyrosibHass cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay BekTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CEerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
mwiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



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
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnomoOusi, roMmoreTus. PelmieHune 3amad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJ| CJIEJA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepalud HaJ BEKTOpamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUU TE€OMETPUUYECKHUX
3aja4.

JIBUKEHUs B IPOCTPAHCTBE

JIBmxeHus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBM)XKEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJIbHAsT CUMMETPUS, 3€pKaAJIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[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(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHHUsA, dDTUYECKOIO IOBEICHUS, CBSI3aHHOIO C IMPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DPKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
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 YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATWUW, OTHONIICHUN MEXAy TMOHATUSIMU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  YyU4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
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 IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

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 - OOILEHMS], SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pPE3yJIbTAT;

B XOJI¢ OOCYXXJIeHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOICTBO MO3UIMNA, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
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 OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

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

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXJAaTh MpOIEcC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJHATH CBOK YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KiacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAaHNUE (DUTYp HA IJIOCKOCTH, BBIMIOJHATH W300pakeHus puryp
Ha [JIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FCOMETPUUYECKUX TeJl ¢ TPUMEHEHUEM (HOPMYIT;

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

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemiaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIPU PEIICHUN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHSATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSITh M3yYCHHBIC MOHSATUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
mpoOJIeMbl, MOJAEIUPOBATh peaJbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpaKTUYECKUEe 3aJauH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

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

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

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXKY IMPSIMbIMU
U TUIOCKOCTSIMU, BBIUYHCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS IWIMHJIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUSI KOHYyca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (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;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh N3YUEHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIpPOLIECCE IIOMCKA  PEIICHHS
MaTeMaThyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
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 KVIACC
KoanuecTBo yacoB
Ne HanmenoBaHue pa3/ie/ioB U TeM JyiekTpoHHbIE (IU(pPOBBIE)
Konrtpoabusie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
1 BBenenue B cTepeoMeTpuo 23 1 https://m.edsoo.ru/NO9WEB1M6E
B3anmHOE pacnosioxKeHue NpsIMbIX B
2 6 1 https://m.edsoo.rt/M1C9A4D4D
MIPOCTPAHCTBE
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN B
3 8 https://m.edsoo.ru/USZ8I4V3R
MIPOCTPAHCTBE
I1
4 epHeH'HHIfyHﬂpHOCTB HPAMBIX B 25 https://m.edsoo.ru/LSO0LIDOR
IJIOCKOCTEH B MPOCTPAHCTBE
Vsl U paccTOsHUS 16 1 https://m.edsoo.ru/G614X9S1B
MHororpasHuku 7 1 https://m.edsoo.ru/K415V4D7F
Bexkrops! B npocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
IToBTOpenue, 0600
8 PEHHE, 000 meHI:Ie 1 5 2 https://m.edso0.ru/J7Z9U1K8F
cucTeMaTtu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (PpOBbIE)

Ne n/m Kontpoannsie IIpakTuueckue
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
1 AHanuTuyeckasi reOMEeTpHs 15 1 https://m.edsoo.ru/J9CTFSW6J
I1 000
2 OBTOPEHHE, 000 meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1L1IN2P
CHCTEMATH3allHs 3HAHHI
3 O6bEM MHOTOTpaHHHKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
4 Tena BpameHus 24 1 https://m.edsoo.ru/G9A1L2B2Z
[Inomany MoBEPXHOCTH U 00BE
5 Has P 11 ODBEMM! 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJBIX TEJ
6 JBrmxeHus 5 1 https://m.edsoo0.ru/BSGIR2CSE
IToBTOpenue, 0000ImIEHNE
7 BTOpetiHt = HIj,I 1 17 2 https://m.edso0.ru/C3B508K3V
CHCTEMAaTH3allHs 3HAHHI
OBIIEE KOJIMYECTBO YACOB I10 102 ? 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300PAKCHUS
Ha PUCYHKE TUIOCKOCTH,
napajuIeNIbHBIX MPSMbIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUjIa U300paKeHUS Ha
PUCYHKE INIOCKOCTH,
mapajlyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[lonsTus: nepecekaronmecs
IIJIOCKOCTH, TEPECEKAIOLINECS
npsiMast ¥ TIIOCKOCTh;
MOJIyIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, TEPECEKAIOLINECS
npsiMasi ¥ MI0CKOCTh;
MOJIyIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHne
MIPOCTENIINX POCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX

KoauuecTBO 4acoB

KoutpoJuanHbie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/C8R5V2L5W

https://m.edsoo.ru/D1J1V7K&8M

https://m.edsoo.ru/E7A4A8V7D

https://m.edsoo.ru/M4P3F1K30

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




00BEKTOB

MHororpaHHuKH, H300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOLUINX
00BEKTOB

https://m.edsoo.ru/ROZ8YIY 1A

AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CIECICTBUS U3 HUX

https://m.edsoo.ru/D8Y2WEX4F

10

AKCHOMBI CTEPEOMETPUHN U
IIEpBBIE CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIICICTBUS U3 HUX.
CriocoOsl 3a/1aHus TPSIMBIX U
IJTIOCKOCTEN B MTPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pébpa. Uzobpaxenue
MEPECCUCHUA MOJTYUCHHBIX
mI0cKkocTeil. PackpammBanne
MOCTPOSHHBIX CEUCHHUH Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/T8T1D4X3X

https://m.edsoo.ru/L6USB5P1W

https://m.edsoo.ru/NO9HER9U4A

11

N3o0pakenune ceueHnit
MUpaMHJIbl, Ky0a U PU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakenue
IepeceyeHus MOIyUYEHHBIX
IJI0CKOCTEN. PackpammuBanue

https://m.edsoo.ru/C8Y6COR9F
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IIOCTPOCHHBIX CeueHH I Pa3sHbIMHA
OBETaMH

N3o0pakeHune ceueHuit
MUPaMUJIbIL, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. NzobpaxkeHue
nepeceueHus MoIyYeHHbIX
IJI0CKOCTEN. PackpamuBanue
MIOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

https://m.edsoo.ru/V8S2D3A6E

13

N300paxkeHune ceueHni
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOPBIE TPOXOMAT Yepe3 ux
pebpa. N3o0pakenue
MEPCCCUCHU S MOJYUCHHBIX
IockocTei. PackpainBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/V3A7DO0OP9S

14

Merton cnenoB 1uist TOCTPOCHUS
CEUEeHUU

https://m.edsoo.ru/U6F3M4W3T

15

16

17

Mertona cieoB Ui HOCTPOSHUS
ceueHuil. CBoliCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

Meton cienoB uist IOCTPOEHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IIJIOCKOCTEN

[TocTtpoenue ceueHuii B
nupampie, Kyoe 1no Tpém Toukam
Ha p&bpax. Co3iaHre BEHIHOCHBIX

https://m.edsoo.ru/B1D7X2R51

https://m.eds00.ru/K6S2Y2T4X

https://m.edsoo.ru/C4W6Z8AI9L
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19

20

21

22

23

YyepTeKel U 3aruch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHue BEBIHOCHBIX
YyepTeKel U 3aruch 11aroB
MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BEHIHOCHBIX
YepTeKel U 3aMuch 11aroB
MOCTPOCHUS

[Toctpoenue ceuenuii B
nupamuje, Kyoe mo Tpém Toukam
Ha pé6pax. Co3aaHue BHIHOCHBIX
YepTexKel U 3aMuch 11aroB
MMOCTPOEHUS

[ToBTOpEHUE MITAHUMETPUH:
Teopema 0 POMOPIIMOHATBHBIX
otpeskax. [logoOue
TPEYTOJILHUKOB

[ToBTOpEHME ITAHUMETPUM:
Teopema MeHnenas. Pacuets! B
CEYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IUIAHUMETPUU U CTEPEOMETPUU

KontponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/M1G3J6Q0T

https://m.edsoo.ru/R3U3MONSI

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B1J8X

https://m.edsoo.ru/X208V7/MOM

https://m.edsoo.ru/U6AQ0T2Z1X

24

B3aunmHoe pacnonoxenue

https://m.edsoo.ru/I6W5Z5L3V




IIPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haky CKpeluBarOIMXCs
npsmbix. [lapannenbHble npsMble
B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOU
IapaJuIeIbHON JTaHHOU IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTaHHOMU npsimoil. Jlemma o
IIEPECEYECHUH MTapaJLIIEIIbHBIX
IPSIMBIX TIOCKOCTBEO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapamienpHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsmbix. Teopema o
CKPEIMBAIOIINXCS PSAMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

nmapaiyiCJIbHOI'O MPOCKTUPOBAHMA.

N300pakenue pa3HbIX Guryp B
NapajuIeIbHOM MPOEKINH

https://m.eds00.ru/J9X47Z9V3V

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
VYroa Mexay NpsSMbIMU

https://m.edsoo.ru/T3L2A9K4T

29

3azauu Ha JOKa3aTeNbCTBO U
UCCIIeIOBaHNE, CBSI3aHHBIE C
PacrojoKEeHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/O0U1V2R41




30

[TonsTHs: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpasctse. [Ipru3nak
[1apaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[IapAJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/V5SFOI6L9F

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCIbCTBO,
CBSA3aHHBIE C [1APAJUIEIBHOCTBIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

[TocTtpoeHue ceuenus,
MPOXOSAIIETO Yepe3 IAHHYIO
MPSIMYIO Ha YEPTEkKE U
MapajuieJIbHOTO APYTron MpsMOi.
Pacuér orHOLIEHN I

https://m.edso0o.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MIPUMEHEHUE I TOCTPOCHUS
ceueHui Kkyoa u
napaiuienenunena. CpoicTsa
napauleNIenunea u Ipru3Mbl

https://m.edsoo.ru/F504V6P3D

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky mapamienbHOCTH JBYX
IJTOCKOCTEM

https://m.edsoo.ru/VIE3I4F 1IN

35

Teopema o nmapanenbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TaHHON

https://m.edsoo.ru/YOH2G119Y
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37

38

MJIOCKOCTH U CIICACTBUS U3 HEE

CaolicTBa napamuienbHbIX
IJIOCKOCTEH: 0 mapauieIbHOCTH
MPSIMBIX TIEPECEUCHUs MIPH
MepeceyeHn ! JIByX MapaijiesIbHbIX
IJIOCKOCTEH TpeThe

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapajuIeIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXY
IIapaJuIeIbHBIMU IIJIOCKOCTSMU; O
IIEPECEYECHUH IPSIMOU C IBYMS
[apaJuIEIbHBIMU TUIOCKOCTSAMHU

IToBTOpenue: Teopema ITudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/SSH4P6L&8B

https://m.edsoo.ru/JOE9T2Z4N

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/P1ID6B5SW9A

40

41

42

43

CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOT'O
napaJuiesienunena

Brluncnenue 1MH OTPE3KOB B
Ky0Oe U psIMOYTOJIbHOM
napajuleIenuIe1e

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

[lepneH MKy IAPHOCTH NPSMOM U

https://m.edso0.ru/J9Z21G2K3Y

https://m.edsoo.ru/L1C714Q7S

https://m.edsoo.ru/U1H707Z3M

https://m.edsoo.ru/L2C3BIMIF
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45

miockocty. [Ipu3Hak
NIEPIEHIUKYIIIPHOCTH IPSIMOHN U
IJIOCKOCTH

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IITIOCKOCTH

IInockoctu u MNEPNCHAUKYJIAPHBIC
UM IIPAMBIC B MHOI'OT'PaHHHUKAX

https://m.edsoo.ru/R9Q6P2P7D

https://m.edsoo.ru/K5Z9K8W1F

46

[ImockoCTH M NEPIEHINKYJIIPHBIE
UM IpsIMBIE B MHOTOI'PAHHUKAX

https://m.edsoo0.ru/J7S7G7R9R

47

48

49

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyIspa u3
TOYKH Ha MPSAMYIO

[leprieHAUKYISIp U HAKJIOHHAS.
[TocTpoeHne nepneHuKyIsApa U3
TOYKHU Ha IIPAMYIO

TeopeMma o Tpéx
nepreHAuKyIsgpax (npsmas u
oOpatHas)

https://m.edsoo.ru/UOF8O1T5Y

https://m.edsoo.ru/HO9HS5P6ASZ

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
NepneHuKysipax (mpsmas u
oOpatHas)

https://m.edsoo.ru/O1D710S6G

51

52

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMA

[Touck neprieHIMKyIIPHBIX
MPSIMBIX C TOMOIIIBIO

https://m.edsoo.ru/N3E9I9G2L

https://m.edsoo.ru/G2D4N3N9F




53

MEPIEeHIUKYISIPHBIX TUIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

https://m.edsoo.ru/H8F5D4U60

54

55

56

57

58

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPABUIBHOU MUPAMU/IBI
C IOMOIUIBIO OPTOTOHAIBHOMN
IIPOEKIINH

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPABUIHLHOU MUPAMU/IBI
C IIOMOIIBIO OPTOTOHAIIBHOU
MIPOEKLINU

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IIOCKOCTH.
[InmockocTu cummerpuil B
MHOTOTpaHHUKAX

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSIMOM M TUIOCKOCTH Kak
CJIeJICTBHE€ CUMMETPUH

HpaBI/IJ'II)HI)IC MHOI'OrpaHHUKH.

Pacuér paccTosgHM OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/M6SOW4E2T

https://m.edsoo.ru/G6E2G4F9X

https://m.edsoo.ru/I401E8T3A

https://m.edsoo.ru/G4B0S5L2H

https://m.edsoo.ru/YSUINOO3I

59

[IpaBusEHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/U9L8Z506G

60

61

Crioco0sbl OMyCTUTh
MePIEHIUKYIISPBI: CAMMETPHS,
CIBUT TOYKH MO MapAJIETbHON
psAMOI

CaBur no HenapauienbHON

https://m.edsoo.ru/Q603JOU3H

https://m.edsoo.ru/M1L7E7D6A




62

MPAMON, U3MEHEHUE PACCTOSHUI

Konrtponsnas padora "B3anmuoe
pacrojoKeHue MpsMbIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: YyrOa MEKIY
IMpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJILHOM
TpEyToJIbHUKE, TEOpEMA
KOCHHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: Yroy Mex Iy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/IOVONINSR

65

66

67

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJ1a MEXTY
MPSIMBIMU B MHOTOTPaHHUKAX

JIByrpanssiii yroa. CBOMCTBO
JIMHENHBIX YIJIOB IBYIPAaHHOTO
yria

[lepnieH UKy ISIpHBIE MTIOCKOCTH.
CaolicTBa B3aMMHO
MEPIEHIUKYJISIPHBIX TUIOCKOCTEN

https://m.edsoo.ru/HOI1Y8C6L

https://m.edsoo.ru/X7A6Z8N30

https://m.edsoo.ru/J4FOU6L9E

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIEpECEYEHMS IBYX MJIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEN
IJIOCKOCTH

https://m.edsoo.ru/DOO5STEPOH

69

[IpssMoyTonbHBIM
napajuiesenunes; Kyo;

https://m.edsoo.ru/J2B8Q2D10




70

71

72

U3MEpEeHUs, CBOMCTBA
PSIMOYTOJIBHOTO
napajuiejienunena

Teopema o quaronanu
MPSIMOYTOJIBHOTO
napajuieJieIuIe/ a u CICCTBUS U3
Hee

CrepeomeTpuyeckue u
MIPHUKJIaIHbIE 3a/1a4H, CBI3aHHbIC
CO B3aMMHBIM PACIIOJIOKEHHEM
MPSIMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIMBAIOIINECS
IIpsIMbIE, TapaJIEIbHbIE
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/PSH4F1Q1Z

https://m.edsoo.ru/Q3R0OP4X4C

https://m.edsoo.ru/B61303U7D

73

[Tapa napasnienbHbIX II0CKOCTEN
Ha CKPEUIUBAIOIINXCS MPSIMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

https://m.edsoo.ru/X3X5J3X5T

74

PaccrostHME OT TOYKH 10
MIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM 10 MIIOCKOCTH

https://m.edsoo.ru/B7P9A6WRZ

75

Brruucnenue paccrosHud MEXIy
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO EPIEHANKYIISIPHON
IIJIOCKOCTH

https://m.eds00.ru/Q7G3E304D

76

TpéxrpaHHblil yroj, HEpaBeHCTBA
JUISl TPEXTPaHHBIX yIIIOB. Teopema

https://m.edsoo.ru/GON2HSL 1K




ITudaropa, TeopemMbl KOCHHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

DneMeHThI cheprIeCcKOM

77 FEOMETPHUHU: T€OJIC3NUECKHUE JIMHUU https://m.edsoo.ru/G6S6I9N7S
Ha 3emuie
KonTponbnas padota "YTisl u

78 " https://m.edsoo.ru/E3R7Z8K3P
paccTostHus
Cucremaru3zanus 3HaHUH

79 " B " https://m.edsoo.ru/Y7Y0C4M1P

MHoOrorpaHHuK 1 €ro 3J1eMeHThI

[Iupamupa. Buasl nupamu.

80 PaMu g paMua https://m.edsoo0.ru/U0QOK3X9V
[IpaBuibHas nupamuia
IIpusma. IIpsAmas u HaKIOHHAS

81 https://m.eds00.ru/T6Q3VINIT
npusMmbl. [IpaBunbHas npuzma
[Ipsimoii napamienenunen,

82 MPAMOYTOJIbHBII https://m.edsoo.ru/YSK3N7USA
napajuienenunesn, Kyo
Brinykiibie MHOTOIpaHHUKH.

83 Y . p https://m.eds00.ru/C6H509W00
Teopema Ditniepa
Brimykiibie MHOTOTpaHHUKH.

84 Teopema Oitniepa. [IpaBunbHbIE U https://m.edsoo.ru/S5T4Y9L2C
MOJTYNIPABUIIbHBIE MHOTOIPaHHHUKHU
KonTponbnas padota

85 " P P " https://m.edsoo.ru/C7F1R4JOL

MHoOrorpaHHuk#

[loHsiTHE BEeKTOpa Ha MIIOCKOCTH U

86 P https://m.edsoo.ru/L5L.3A2W4G
B IIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edso00.ru/Y6O7R8X50

88 Pa3zHocTh BEKTOpPOB https://m.edsoo.ru/B6X5SW5WII

89 IIpaBuio nmapasienenumena https://m.edsoo.ru/Y7R20406E




90 YMHOKEHHE BEKTOpa Ha YUCJIIO 1 https://m.edsoo.ru/C9T8O8DEX
Paznoxenue BexTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JISKAIIUX B 1 https://m.edsoo.ru/I9T9O3VSN
OJTHOM MJIOCKOCTHU

92 CkansipHoe pou3BeICHUE 1 https://m.edsoo.ru/COU6ATEOQS

93 E;ITI:;Z;I;H; r};;giTl\;z}II{(cﬂTyBe 1 https://m.edsoo.ru/G3U3F9GEM

94 [Ipocreiimume 3agauu ¢ BEKTOpaMu 1 https://m.eds00.ru/T9SSE2Q4M

95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 https://m.edso0.ru/S2Z1V7G5C

96 [Ipocreiimume 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/V8C1BINSI

97 [Ipocreiimne 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/D3R5Q6A 1D

98 O6O6erHHe 11 CHCTEMATH3AIHA 1 https://m.edsoo.ru/N3L3C71L.9Z
3HaHUU

99 O606H56HH6 1 crcTeMatisanit 1 https://m.edsoo0.ru/W0Z4C7Y3K
3HaHUI

100 HToroBasi KOHTpOJIbHAsA paboTa 1 https://m.edsoo.ru/RSCSM2X4V

101 Hrorosas koHTpoIbHAs paboTa 1 https://m.edsoo0.ru/D8F2MOVTL

102 g{i(iiufje}me freneTeMaTsatt 1 https://m.edsoo.ru/KON7X0B8K

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe HU(pPOBbIE
Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

[ToBTOpenue Tembl "KoopauHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3N
npocTtpaHcTse"
[ToBTOpenue temsl "CkansipHoe

2 P " P 1 https://m.edsoo.ru/DOAOD4L8X
MIPOU3BEICHUE BEKTOPOB
[ToBTOpenue temsl "Boruncinenue

3 yria MeXAy BEKTOPaMH B 1 https://m.edsoo.ru/Y9OSFSWOB
npocTtpaHcTse”
[ToBTOpenue Temsl "YpaBHEHUE

4 MPSMOM, MPOXOASAIIEH Yepe3 1Be 1 https://m.edsoo.ru/W5P7F1X0Q
TOYKH"
YpaBHEHHE IJTIOCKOCTH, HOPMAaJb,

5 p p 1 https://m.edsoo.ru/NOZOMS5B1P
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh,

6 p p 1 https://m.edsoo.ru/J6Q3H7U4W
ypaBHEHHUE TIJIOCKOCTH B OTpe3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/E3T5Q9X10
JImHeliHbIC HEPaBEHCTBA,

8 . p 1 https://m.edsoo.ru/M5B4P8R1M
JUHENWHOE NPOrPaMMHUPOBAHHE
JImHeliHbIC HEPaBEHCTBA,

9 . P 1 https://m.eds00.1ru/J2R6V8I5T
JTUHEHHOE TPOTPaMMHUPOBAHHE
AHaIMTUYECKHE METO/IbI pacuéTa

10 yrjla MEeXAy NpSMBIMU B 1 https://m.edsoo.ru/U1E2F6L4N

MHOT'OI'paHHUKax




11

12

AHanUTHYECKHUE METO/IbI pacuéra
yrila MeXIy IJIOCKOCTSIMU B
MHOTOIPaHHHUKAX

®dopmyia pacCTOSHUS OT TOUKHU
JI0 IIJIOCKOCTU B KOOpAMHATAX

https://m.edsoo.ru/I1P9I2K6Y

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue pacctostHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HKE

14

15

16

Haxoxnenue pacctostHui OT
TOYKHU J0 IUIOCKOCTH B
MPaBWIbLHON UPaAMHUJIE

KonTponbnas pabota
"AHanuTuyeckas reomeTpus"”
CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKHU

https://m.edsoo.ru/P1M3Z8S9B

https://m.edsoo0.ru/O6 YONSJ6F

https://m.edsoo.ru/Y5SO7H6D21

17

18

19

20

CeueHus MHOI'OIrpaHHUKOB!
METOJ CJICI0B

CeueHust MHOTOTPAHHUKOB:
CTaHIApTHBIE IUIOCKOCTH,
[IEPECEUCHUS NIPSAMBIX U
MJIOCKOCTEH

HapanneanLIe MpsAMbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

[TapannensHble psMbIE U
IJIOCKOCTH: PacU€T OTHOLLEHHUI

https://m.edsoo.ru/VOD1G9X17Z

https://m.edsoo.ru/R2L71310C

https://m.edsoo.ru/USA8B2N7D

https://m.edsoo.ru/G2F7Q7M31

21

[TapannensHble psMbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUBAOIUMHUCS ITPAMBIMU

https://m.edsoo.ru/HSN8Q7D4F
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[lepnieHquKyISIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX MIOCKOCTEN
U IPSMBIX, CAMMETPUU
MHOT'OTPaHHUKOB

https://m.edsoo.ru/M6EQOE9A1]J

23

24

25

[leprieHquKyISIpHBIE TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYISIpax
[leprieHquKyISIpHBIE TIPSIMBIE U
IUIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI IS
IIoIaaen, cooopaxeHus
nmonoous

https://m.edsoo.ru/Z0B5T4K4Y

https://m.edsoo.ru/S616Z2N2V

https://m.edsoo.ru/M8Y7R6CI9P

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
Iomaaen, cooopaxeHus
noao0us

https://m.edsoo.ru/P3O3B9P5Y

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
IIoIaaAeH, cooopaxeHus
noao0us

https://m.eds00.ru/J3SO0D8GEL

28

IImomaay ceuenunit
MHOTOTPAaHHUKOB: TUTOIIIA !
MOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUS MOT00MS

https://m.edsoo.ru/T9A2X9T7Q

29

IImomaan ceuenunit
MHOTOTPAHHUKOB: TIJIOIIA TN

https://m.edsoo.ru/N3G5E2Q3L
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MIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUS MOJ00uS

KonTponbnas pabota

"[loBTOpEHNE: MHOTOTPAHHUKH,
CEUYEHUS] MHOTOTPAaHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

O0Bém Tena. O0beM
[PSAMOYTOJIBHOTO
napaJuieienumneaa

https://m.edsoo.ru/J5SI17C2D2E

32

33

34

35

3amaun 00 yaABOCHUH Ky0Oa, O
KBaJIpaType Ky0a; O TPHCEKIINH
yria

CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaienenuneaa
[Tpuxnanueie 3a1a4u, CBI3aHHBIC
C BBIYUCIIEHHEM 00BhEMaA
MPSIMOYTOJIBHOTO
napaJienenuneaa

O06BEM npsMOi IPU3MBI

https://m.edsoo.ru/O0J1R6V3X

https://m.edsoo.ru/T1F1D116C

https://m.edsoo.ru/P6USYIMI1E

https://m.edsoo.ru/L3X90Q5V8M

36

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB MPSAMOI IPU3MBI

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

37

38

[Tpuxnanubie 3a1a4u, CBI3aHHbIE
¢ 00bEMOM IPSIMON TTPU3MBI
Brruncnenue o6bEMOB TeI ¢
MIOMOUIBIO ONIPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHOM

https://m.edsoo.ru/M2E50Q416V

https://m.edsoo.ru/V6D1P3R5V
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IMPU3MBbI

Brruucnenue 006EMOB TEI C
MIOMOIIIBIO ONPEAETIEHHOTO
uaterpaiga. O0bEM nmupaMuIs!

https://m.edsoo.ru/LETSDOMSR

40

®opmyna 00bEMa MUPaAMHIBL.
OtHoleHNE 00BEMOB TUPAMH]T C
00LINM yIJIOM

https://m.edsoo.ru/S4P1G4P6H

41
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43

®opmyna 00bEMa MUPaAMHIBL.
OTtHomeHrne 00BEMOB TUPAMUJ C
00LIMM yIJIOM
Crepeomerpuueckue 3a1auu,
CBsI3aHHBIE C 00BbEMaMuU
HAKJIOHHOM NPU3MBI
Crepeomerpuueckue 3a1auu,
CBsI3aHHBIE C 00BbEMaMuU
MTUPAMU/IBI

https://m.edsoo.ru/ISU3A1X0B

https://m.edsoo.ru/S2M5U3GOK

https://m.edsoo.ru/L6U20Q6S8K

44

IIpuknagHele 3a1a4u MO TEME
"OO0BEMBI TeN'", CBSI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edsoo.ru/G2P3V6P4C

45
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IIpuknagHele 3a1a4u MO TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM TTUPaAMUJIBI

[TpumeHeHne 00bEMOB.
Beruncnenne paccTosHUs 10
IUIOCKOCTH

KonTtponbHas padora "O6béM
MHOTOTpaHHHKaA"

https://m.edsoo.ru/O3H9B7X4V

https://m.edsoo.ru/FOA1T6F3Z

https://m.edsoo.ru/F3G2U1F6N

48

HI/IJ'II/IH,ZIpI/I‘—IeCKaSI IIOBEPXHOCTD,

https://m.edsoo.ru/B2R8N4E5X
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o0pa3zyronye HUIHHIPUYECKON
MOBEPXHOCTHU
Humunaap. [Ipsamoit kpyroBoi

nuuHAp. [Tmomans moBepxHOCTH
ATUHAPA

https://m.edsoo.ru/I7V3IW0OV1B

50

Konnueckas noBEpXHOCTB,
00pa3yrolire KOHUYEeCKOM
nosepxHoctu. Konyc

https://m.edso00.ru/Z705VS5FOT

51
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53

CeueHue KOHYyca MIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBAHUA

Y ceu€HHBII KOHYC.
N306paxkenne KOHyCcOB U
YCEUYEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOM TOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A1P1ESZ1V

https://m.edsoo.ru/D411B1K1X

https://m.edsoo.ru/A2N3J7D2Z

54

[Tmomank 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA

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

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aTeJIbCTBO U BBIYUCJICHHUC,
MMOCTPOEHUEM CEUECHU U
LUINHApPA, KOHyCca
CrepeomeTpruecKkue 3aJauu Ha
JA0Ka3aTeJIbCTBO U BBIYNCJICHHUC,
MMOCTPOEHUEM CEUCHUH
UJIMHApPa, KOHyca

[IpuxknanHele 3a1aun, CBA3aHHbIE
C HWJIMHIPOM

https://m.edsoo.ru/O9U9S1JOE

https://m.edsoo.ru/J5SUOH2A2M

https://m.eds00.ru/Z900X4X97Z
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59

[TpuknanHele 3a1a4u, CBA3aHHBIC
C UUIMHAPOM

Cdepa u map

https://m.edsoo.ru/U4W2D1N4Y

https://m.edsoo.ru/D2M8Q1Q9IM

60

[epeceyenue chepsl u mapa ¢
IockocThio. Kacanwue mapa u
cdepsl TUIOCKOCThI0. By u
n300pakeHue mapa

https://m.eds00.ru/Q0V2D9T2C

61

62

63

[lepeceuenue chepsl u mapa ¢
II0CcKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThI0. By n
n300paxeHue mapa

YpaBuenue chepsl. [Lnomans
cdepsl U e€ yacten

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/T1S7U4C8E

https://m.edsoo.ru/O4A7V3I3L

https://m.edsoo.ru/M1USL5B8Z

64

CrepeomeTpryuecKue 3aauu Ha
J0Ka3aTeJIbCTBO U BBIYHCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/A7L8SS8U6E

65

CrepeomeTpryuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYUCJIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/FEW7Q8M8S
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[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
co cepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH HA
TUIOCKOCTH, BBIYHCIICHUS B

https://m.edsoo.ru/POT2G5X0D

https://m.edsoo.ru/FOCIG7A1V
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OKPY>KHOCTH, CTaHIapPTHBIC
nmonoous

Paznuunnie KOM6I/IHaHI/II/I TCI
BpalcHus 1 MHOI'OI'paHHUKOB

https://m.edsoo.ru/M9X1Y9CIM

69
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71

3anauu o reme "Tena u
IIOBEPXHOCTH BpaleHus"

3amaun o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"

KoHnTtposnbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

https://m.edsoo.ru/A6W6V5B7D

https://m.edsoo.ru/Y9Q1P8D6A

72

73

74

O0bvéMm mmHIpa. Teopema 06
00BbEME MPSMOTO LUITUHIPA
Brruucinenue 00EMOB Te ¢
MOMOIIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM KoHyca

[Tnomaan OOKOBOM M MOJIHOM
ITIOBEPXHOCTU KOHYCA

https://m.edsoo.ru/S4D1E8J7S

https://m.edsoo.ru/G2P3E3TIN

https://m.edsoo.ru/HOZ3J5BOL

75

CrepeomeTpuyiecKkue 3a1aum,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB IUITUH/IPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

77

IIpuknagHele 3a1a4u MO TEME
"OOBEMBI U IUIOIIAAN
noBepxHocrel Ten"

O0OBEM 1mapa 1 MapoBOro
cekropa. Teopema 06 00BEME
nrapa. [Inomans chepsi.
CrepeomeTpuiecKue 3a1a4,
CBsI3aHHBIC C BBIYUCIICHUECM

https://m.edsoo.ru/GOMIN4VIR

https://m.edsoo.ru/USE8V1S8K
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79
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81

82

83

00BEMOB 11apa, IIapOBOTO
CErMEHTa U IIapOBOI0 CEKTOpa

[IpuknagHbie 3a1a4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM IT1apa U IJIOIIAIBIO
chepnl. COOTHOIICHUS MEXKTY
IJIOIIAIIMU ITIOBEPXHOCTEN U
00BbEMaMH MOTOOHBIX TEI

[Tono6OHbIe Tena B MPOCTPAHCTBE.
N3menenune o0béMa mpu
nonobun. CtepeoMeTpuyuecKkre
3a7]a4M, CBSI3aHHBIC C
BBIYHUCIICHHEM 00BEMOB TEN U
IJIOIIAJIEH TOBEPXHOCTEN

KoHntponbnas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

Tex"

JIBU>KEHUS TPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus u
paBeHcTBO (uryp. Obuue
CBOMCTBA JBMKECHUMN

Buabl niBrkeHN: TapauieIbHbIN
[IEPEHOC, LIEHTPAJIbHAsS
CUMMETpPHUS, 3€PKaJIbHAs
CUMMETPHUS, IOBOPOT BOKPYT
IpsIMOi

[IpeoOpazoBanus mogoowHs.
[psimas u chepa Ditnepa

https://m.edsoo.ru/F2B9V6K3V

https://m.edsoo.ru/Y7S7CONOM

https://m.edsoo.ru/E7Y1D1J8F

https://m.edsoo.ru/P8X9Y9IKIN

https://m.edsoo.ru/F5A906K6N

https://m.edsoo.ru/X0U1R7EOM

84

I'eomeTpuyeckue 3a1aun Ha

https://m.edsoo.ru/Y0Z4M4Q3N
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IMPUMEHCHUEC NBUXKCHUSA

KonTponpHas padora "BekTops! B
npocTpaHcTse"

https://m.edsoo.ru/L9T1Y8SE7S

86

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kaccos,
CHUCTEeMaTU3als 3HAHUM:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpocTpaHCcTBE"

https://m.edsoo.ru/O7I1L7S8D

87

Ob6o6maromee mosropenue 11
MOHATHI U METOJ0OB Kypca
reometrpun 10—11 kmaccos,
CUCTeMaTH3allus 3HAaHUI:
"BekTopsbl B mpocTpaHcTBe"

https://m.edsoo.ru/Z0T2I7VION

88

Ob6o6maromee nmosropenue 11
MOHATHI U METOJ0OB Kypca
reomerpun 10—11 kmaccos,
cucTeMaTH3alys 3HaHUH:
"BexTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/X1L4M9T7S

89

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cuctemaruzaius 3HaHuil: "OobeM
MHOTOTpaHHHKA"

https://m.edsoo.ru/LEB7K5P7L

90

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 1011 knaccos,
cuctemaruzaius 3HaHuii: "OobeM
MHOTOTrpaHHHKaA"

https://m.edsoo.ru/A8T9GI9D2P
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O6o06matomee mosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
cHCTeMaTHU3aIus 3HaHUMN
"[lnomanu moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/D2R2A7NSY

92

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HAHUI:
"ILnouiaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/GOH6WSL11

93
94

Wrorosas koHTpoJsibHas paboTa

HtoroBast KOHTpoJNIbHAs paboTa

https://m.edsoo.ru/A2T8K400H
https://m.edsoo.ru/P6R5P8UT7U

95

96

97

98

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHUI

Hcropus pa3BUTUSA CTEPEOMETPUH
KAaK HayKHU U €€ poJib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus cTepeoMeTpun
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

https://m.edsoo.ru/C7F7Y3Z6K

https://m.edsoo.ru/ROCOES8D10O

https://m.edsoo.ru/M8M4H1Y2T

https://m.edsoo.ru/R9S5Y2Y7D
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100

101

102

HcTopus pa3sBUTHS CTEPEOMETPHUH
KAaK HayKHU U €€ posib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

https://m.edsoo.ru/USL3A9HS8I

https://m.edsoo.ru/A7TM5S2P5M

https://m.edsoo.ru/I9P7L3W5R

https://m.edsoo.ru/G3Y5W3Z0B







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpelHero o01mero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PAMAas, INIOCKOCTb
79 [IpumeHsaTh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NPU pELICHUU
' reOMETPUYECKHX 3374
73 OnepupoBaTb MNOHATHAMM: MapaUICIBHOCT U MEPHEHAMKYJISIPHOCTh
) IPSIMBIX U IIJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroJl, TpaHU JBYI'PAHHOIO YIJIA,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN yroj JBYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHATHUAMU: MHOTIOIPDAHHUK, BBINYKJIBIH M HEBBITYKJIBII
’ MHOT'OTPaHHMK, 3JIEMEHTHI MHOTOTPAHHHKA, TPaBUJIBHBI MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamMHaa, MpU3Ma,
' OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare ~ MHOTOIpaHHUKM,  BbBIOMpasl ~ OCHOBaHUS  JJIs
7.8 KJIacCU(pUKaUU (BBIMYKJIblE U HEBBIMYKJIbIE MHOIOTPAaHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapalieenuIebl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUS] CEUEHUN MHOTOTPAaHHUKOB, UCIOJb3Ys
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MATEMaTUYECKUMX 3a7Ja4 Ha  BBIUKMCIICHUE
paccToOsSHUN MEXIy ABYMS TOYKAMH, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS MPSIMBIMU
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
713 WIM alrOpUTMaM, MPHUMEHSsI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU

pPEIICHUH CTaHJAPTHBIX MaTEMaTUYeCKHX 3a7a4 Ha BBIYHCICHHUE YTJIOB
MEXJy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ MNpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXIY
TUTOIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU 1TOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb M
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pUCyHKax
[IpumensTe reomerpuyeckue (AKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIONIAralIuX HECKOIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [TpumeHATs DmpoOCTEHIIME NpPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3314
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpumeHsaTh MOMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEaJbHBIC
CUTYallUU ¥ NMPUMEHATh U3yUEHHBIEC TIOHATHS B MPOLECCE MMOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUl Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MpakTU4YEeCKHME  3aJadd,  CBA3aHHbBIE C  HAXO0XJICHUEM
TEOMETPUYECKHUX BEJIMUUH
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
0o0pa3oBaTeJIbHOM MPOrpPaMMBbl CpeIHero 001ero odpasoBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPHYECKass MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWJIMHJP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne cepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEHTa, MIAPOBOM CIIOM, OCHOBAHHWE IIApPOBOrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIONMIAAM  TMOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popMyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MEXKIY ILIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEN

6.9

N3ob6paxaTs u3ydaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInosiHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BbEMHBIX (UTyp: BHJI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpalleHUs

W3Bnekarb, WHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaxX

[IpumeHsTh reoMeTpuueckre (axKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEINoaraloliuX HECKOJBKO IIIaroB pEeIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KCHI/ISI BeKTOpa Ha 4Yucio, O6’b$ICH$ITI>, KaKNUMH CBOfICTBB,MI/I OHUA
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJiICJICIUIICaa IMIPHU CII0OKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMUA: AOCKAPTOBBI KOOpPJAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YIOJI
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymMMy BEKTOPOB M NpPOHM3BEJIEHUE BEKTOpa Ha YHCIO, Yroil
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMmeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemate 3amaum Ha [0Ka3aTEIbCTBO MAaTEMATHYECKHX OTHOIIEHUH U
HaXOXXJIEHWE TEeOMETPHYECKUX BEIUYMH IO 00pa3laM W aJrOpUTMaM,
MpPUMEHSIST ~ W3BECTHBIE  METOABI  TNPH  PENICHWH  CTaHJAApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

6.22

HpI/IMeHHTB HpOCTCﬁI.HPIC mporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKHUX 3a1ayd
HpI/IBO,Z[I/ITB MMPUMCPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MpaKTHKE: aHAIW3HPOBATh pealbHbIC




CUTYyalluu U MPUMEHITh U3yUCHHbIEC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTHu4ecKu cHopMyIUPOBAHHON MPOOIEMbl, MOACTUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, arnapara aiareopsl,
pemiate  MpakTUYEeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
F€OMETPUUYECKUX BETUYNH




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€E pacnoioyKeHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAOIIUECS, TIapalIeIbHbIC
M CKpelmuBarouiyecs npsmMble. IlapaienpHOCTP MHpSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIy NpsAMBIMU B IpocTpaHcTBE. llapamienpHoCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUlOocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mNapaiesenunern,
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: YTrOJI MEXKIY NMPSAMON U IUIOCKOCTBIO, IBYTPAHHbBIN
YroJ, JUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 ITTOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (HGUTYpHI HA
IJIOCKOCTbh. [IepreHIMKyIApHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHINKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX neprneHauKyIspax

IlonsiTMe MHOIOrpaHHMKA, OCHOBHBIE OJJIEMEHTbl MHOIOIDAHHMKA, BBIIIYKIIBIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTh Npu3Mel. [lapamienenumnen, NpsMOyTroNIbHBIN NapaJuienenunes u
ero cporcrtBa. [Iupammpa: n-yrosnbpHas nupamMuaa, TPaHU W OCHOBAaHHWE IMHPAMU/IBI,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M yCEUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHBIE MHOTOIpAaHHUKU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUiIbHAS TPEYrojbHAs MUpaMHJIAa U MPABUWIBHBINA TeTpadap, Kyo. [lpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: 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

Brruucnenne 51eMEHTOB MHOTOTPAHHHMKOB: pEOpa, nuaroHanw, yriel. [lmomrans
OOKOBOI MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAh OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPAMOi npu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHpaMHUIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM NTUPAMUIBI, 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

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCk, IO OOKOBOM M MOIHON TTOBEPXHOCTH

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

cepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunesa u cieacTsus u3 He€. O0BbEM UIMHPA, 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
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHUs 11apa

Bektop Ha miockoctd M B npoctpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenumnena. Pemenue 3anad, CBsI3aHHbBIX 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 CPeIHEro 0411ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTb  PACCyXACHUN; yMEHHE  OINEpPUpPOBATH
HNOHATUSMH: MHOXECTBO, IMOAMHOXKECTBO, OMepaly HaJ] MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAHUS PEATBHBIX IPOLIECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

peUICHUHN 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 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITNI 00N
JIenuTelh W HauMEHblee oflliee KpaTHOe, anroputMm EBkanaa mpu
pPEIICHUHN 3aJa4; 3HAKOMCTBO C pas3IMYHbIMH MMO3WMIWUOHHBIMHU CUCTEMaMU
CUMCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPDOKEHHUI CO CTEeNeHsSMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
paliOHaTIbHBIX  BBIPAKEHWUH; yMEHHE  ONEpPHUpPOBaTH  MOHSATHUSMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wu  3x3, onpeaenuTenb  MaTpULbL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YyPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1APaMETPOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PEIICHHS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM )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 HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; YMEHHUe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUN, HAXOOUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMY; YMEHHE HaXOIUTh MPOU3BOJAHBIE 3JEMEHTapHBIX (QyHKIHI;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HCIOJB30BaHHWEM ammapara MaTeMaTHUYeCKOro
aHaJINM3a; MPUMEHATh MPOU3BOJAHYIO JJI HAaxXOXKACHHUS HAWIydIlIEero
pelieHuss B INPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO




HUHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

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 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpaXaThb (OpMyJaMHU 3aBUCHUMOCTH MEXIy BEJINYMHAMU;
MCIIOJIb30BaTh CBOICTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUN 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
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEIOBATH IOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(OpMalKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpakaroIlyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJIECHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; Irpa)uyecku UCCIe0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs 1 JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4ailHOe

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




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyJIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITHI; YMEHHE OIEpUpPOBATH
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  PACOpEleNiCHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpeACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEPHPOBATH TOHATUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  NEPeCTaHOBOK; OuHOM  HplOTOHA;  yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh  MOHSATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYyIrpaHHbIN
YroJI, TPEXTPaHHBINA YIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIIEIbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEM, yTrod MEXIy NpSIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIY IIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3yueHHbIe (DAKTHl U TEOPEMBI MIAHUMETPUHU; YMEHHE OlLIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTEMaTUYECKUE
MOJENIA C TOMOIIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHyca, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefIenuneaa, MNUPaMUAbl, NPU3MBI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTHb CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTh ONpPEENeHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO00MS, TONOO0HBIE QUTYPHI;, YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIYUCIATH TCOMETPHYECKHE BEIUYMHBI
(HA, yroiy, IUIOMAah, OO0BEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
NOpSMOYTOJBHOTO  TMapajlieNenunesia, MUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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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
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

JAJI pCHICHU A TCOMCTPHUICCKUX 3adaY U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeamMcToOB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW 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,

b2 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajIbHON CTENEHU
1.4 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHHUS, TPABHUIIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3yJibTaTa BBIYUCIECHUM
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 ypaBHeHUs
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Lenblie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHA. ONpenenuTesIb MaTPUIIbI
3 DOyHKINUH U TPaPUKH




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

>l ¢ynkuuu. Yétheie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIuM
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 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknwmidi. CBolicTBa  (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. HaxoxxaeHne HauboNblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
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 BeposTHOCTB
6.3 Kombunatopuka
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 ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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