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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  JIOTWYECKOE  MBIIUICHHE,  (GOopMUpPyEeMOe  TpH  U3YYCHUHU
00y4aroIMMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M  OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YYEHUU TEOMETPUM uepe3 o0ecrneyeHue BO3MOKHOCTU MPUOOpPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJAIONIMX OINKUCBIBATH U H3y4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

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

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MHpPE MHOTIOTPaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBAaTb TI'€OMETPUUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelmeHns, YMEHUs UX IPUMEHATb, IIPOBOAUTH OKA3ATEIbHBIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00ydYaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHATEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHHSI pPAclo3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMii, HCCIEAOBAHMS TOCTPOCHHBIX MOJECIIEH,
WHTEPIIPETALUY MOTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsgMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema Bpamenus», «BekTtopel u  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOydYEHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JUHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHust dDenepanbHOl padoueit
MPOrpaMMBbl, paclpeleEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUaroIIHecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIECIOBATENIBHO U MOCTYIATENbHO, C
COOJII0/IEHMEM MPUHLINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTth  yciuoBus Ui auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX O0pa30BaTEIbHBIX MporpamMM, OOECNEeUUuTh YIIIyOJIIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKU C
y4uéTtoMm BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TNOHATHS  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemmBarOmumxcs
npsAMBIX. [lapamuiebHOCT IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, APAIIICIBHOCTD IIPAMON
u 1iockoctd. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOIO MpoeKTUpoBaHus. W3o0paxeHnue
buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOH
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IleprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHAUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPaHHBIN
yIOJI, IMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiicTBa IUJIOCKUX U
JIBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB UM CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumier, OPSAMOYTOJIBHBIA — MApajulesenune]] ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTm Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



IIpaBWJIbHAs IMpPaMHIA, TPAaBUIbHASA TPEYroJibHAs NUpPaMUIa W IPaBUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHHMKOB: pEOpa, AuaroHaau, yIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPAMUJIBI,
TeopemMa O IUIOLAAN YCEUYEHHON MTMPaMU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIenuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpUsS NPaBUIBHOU
MTAPAMHUIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromme TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0bEM 11apa U MIapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM 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 € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX 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| CJIEA0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, 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. Koopannatel BekTopa. PaznoxkeHnne Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3aja4.

JIBUKEHUs B IPOCTPAHCTBE

JIBmxeHus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
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(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakIaHCKOro oOiiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOM MAaTeMaTHUKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, chopMUpPOBAHHOCTh
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 OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro o0pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTHUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr U peanru30BbBIBATH COOCTBEHHBIC IKU3HECHHBIE TIUJIAHBI,
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 BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JJIs pelieHus 3amad B 00yacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, ITOHUMAHHE
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 OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXJy MOHATUSAMH, (PopMyITUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

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

JleNIaTh BBIBOABI C HCIMOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOJIBI;

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

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYeCKOT0 00BEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA,  HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
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
HedsiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHHUS 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 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOICTBO MO3UIMNA, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NPE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIa/JE€Th  HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoOBBIX (opMax palboThl (00CykaeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» U MHBIE), BBINOJIHATH CBOK 4acTh pabOThl H
KOOPJIMHHPOBaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEpUPOBATH TOHATHUSIMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBaHUS IS
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 TEN ¢ 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 TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh U
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 M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

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

K kxonity 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;

pacmo3HaBaTh Tejla BpalleHus ([MWIMHAP, KOHYC, cepa U Mmap) H
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 TEN C IPUMEHEHUEM (POpMYIT;

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOMIAISIMU MMOBEPXHOCTEN U 00bEMaMuU
ITOTI00HBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(GOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a7]a4 Ha BBIUYUCICHHUE YIJIOB MEXIY MPSMbIMU
U TUIOCKOCTSIMU, BBIUHMCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IUIJIMHJIpA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaijieabHbIe
OCHOBAHHUIO Y TIPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUECKHUE YTBEPKACHHUS;

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, CBOMCTBAa B IMpOILIECCE IOMCKA  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 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB
Ne HaumeHoBaHuUe pa3ieioB U TeM DJIeKTpoHHbIE (U (PPOBBIE)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://m.edsoo.ru/FOMGVRWHE
B3anmHO€ pacnosioxKeHue NpsiMbIX B
2 6 1 https://m.edso0o.rut/FOMGVRWHE
MIPOCTPAHCTBE
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN B
3 8 https://m.edsoo.rt/FOMGVRWHE
MIPOCTPAHCTBE
[leprieHUKYISIPHOCTD MPSIMBIX U
4 pHIcHA “y p p 25 https://m.edsoo.ru/FOMGVRWHE
IJIOCKOCTEH B MPOCTPAHCTBE
5 Vbl U paccTOsHUS 16 1 https://m.edsoo.rt/FOMGVRWHE
MHororpasHuku 7 1 https://m.edsoo.rt/FOMGVRWHE
Bexkrops! B npocTpaHcTBe 12 https://m.edsoo.ru/FOMGVRWHE
IToBTOpenue, 00001IEHNE U
8 P 0 . 5 2 https://m.edsoo.rt/FOMGVRWHE
CUCTEeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




11 KJIACC

KoauuecTBO 9acoB

HaumeHnoBaHue pa3/iesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/n Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
AHanuTuyeckasi reOMEeTpHs 15 1 https://m.edsoo.ru/FOMGVRWHE
IToBTOpenue, 0000ImIEHE
proper B HI:I " 15 1 https://m.edsoo.ru/FOMGVRWHE
CHCTEMAaTH3allHs 3HAHHI
O6bEM MHOTOTpaHHHUKA 17 1 https://m.edsoo.rt/FOMGVRWHE
Tena BpameHus 24 1 https://m.edsoo.ru/FOMGVRWHE
[Tnomany moBEepXHOCTH U 0OBEMBI
9 1 https://m.edsoo.ru/FOMGVRWHE
KPYTJBIX TEJ
JBrmxeHus 5 1 https://m.edsoo.rt/FOMGVRWHE
IToBTOpenue, 0000mIEHNE
propet H HI:I 1 17 2 https://m.edsoo. 1 u/FOMGVRWHE
CHCTEMAaTH3allHs 3HAHHI
OBILIEE KOJIMYECTBO HACOB I10 102 g 0
ITPOIT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIpaBUIIA
n300pakeHMs Ha pUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust cTepeoMeTpUn: TOUKA,
npsimMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
IIpaBuJia U300paKeHUs Ha
PUCYHKE IIOCKOCTH,
napajiCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAMHBI OTpE3Ka

KoauuecTBO 9acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHS: MEepecekaronecs
TUTOCKOCTH, TTEPECEKAIONTHECS
npsiMasi ¥ MII0CKOCTB;
MOJTYTIPOCTPAHCTBO

[TonsTHS: MEepecekaronecs
TUTOCKOCTH, TTePECEKAONIHECs
npsiMasi ¥ MII0CKOCTB;
MOJTYTIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX

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

https://m.edsoo.ru/T2NNAUSWK

https://m.edsoo.ru/AHGUTWH2F




Guryp, HeCyIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, H300paxeHne
IPOCTENIINX MPOCTPAHCTBEHHBIX
¢Guryp, HeCyIEeCTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEJCTBUSI U3 HUX

https://m.edsoo.ru/SSUACES2Y

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBbIE CJIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CIIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT Yepe3 uX
pé6pa. U3obpaxenue
nepeceyeHus! MoIyYeHHBIX
mockocrei. PackpammyBanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
L[BETaMU

https://m.edsoo.ru/ZIP3R7L0Q2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakenne ceueHui

MUpPaMUJIbI, KyOa U IPU3MBIL,

KOTOPBIC MTPOXOIST Yepe3 X 1
pEbpa. N3o0pakeHue

TIepeCceUeHHS MOJTyYCHHBIX

https://m.edsoo.ru/XTIVCSWB2




12

IJI0CKocTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU
IBETAMU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MMPOXOIST Yepe3 X
pEbpa. N3o0pakeHue
HepecevyeHus MOTyYCHHBIX
mockocrel. PackpammvBanue
HOCTPOCHHBIX CEYCHUH Pa3HbIMU
[[BETAMHU

https://m.edsoo.ru/OS8LAY6GMF

13

14

M3obpaxenue ceueHuit
NUpPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT Yepe3 UX
pébpa. M3obpakenue
NEpPECEYECHUS MOTYYEHHBIX
mockocrei. Packpamysanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
[[BETaMHU

Merton cnenoB 115l TOCTPOEHUS
ceueHum

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JOON3100

15

16

17

Merton cnenoB 1Sl TOCTPOEHUS
cedeHuii. CBolcTBa nepecevyeHuit
MPSIMBIX U IIJIOCKOCTEMN

Merton cieoB Uil MOCTPOEHUS
cedeHnii. CBOMCTBa nepecedeHnit

MPSIMBIX U IJIOCKOCTEMN

IToctpoenue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR




18

19

20

21

22

23

Ha péopax. Co3/iaHre BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

[TocTpoenue ceueHui B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3/naHne BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe rno Tpém Toukam
Ha péopax. Co3/iaHre BEBIHOCHBIX
YEPTEIKEH U 3aIIUCh LI1aroB
IIOCTPOEHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe 1no Tpém Toukam
Ha péOpax. Co3/iaHre BEBIHOCHBIX
YEpTEKEN U 3aIUCh 11aroB
HOCTPOCHHUSI

[ToBTOpEHUE MIITAHUMETPHUU:
TeopeMa 0 IpOMOPIIMOHATIBLHBIX
otpeskax. [lomobue
TPEYTOJIbHUKOB

IloBTOpEHME TIIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mctopus pazBuTus
MJIAHUMETPUU U CTEPEOMETPUM

KonTponbHas padota "AKkcromMbl
crepeomerpuun. Ceuenus"

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQJNZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZIL9LR

https://m.edsoo.ru/TP9F3DVV 1

https://m.edsoo.ru/EBLE(09SZ1




24

B3aumHoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaronmecs npsmslie.
[Ipu3Haky ckpemuBarOMUXCs
npsimbix. [lapanienbHble npsmMele
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

26

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuyIeIbHOM TaHHOM IPSIMOU,
MPOXOJIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAILleH Ha
JlaHHOU mpsimoii. JlemMma o
MEPECEUCHUH NapalIeNIbHbIX
MPSIMBIX [IJIOCKOCTBIO

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema o Tpéx mapaienbHbIX
npsaMeix. TeopeMa o
CKPEIIHBAIOIINXCS MPAMBIX

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA

napajyieIbHOTO IPOEKTUPOBAHUS. 1
N3o6paxenne pa3HbIX GUryp B
napajuieIbHON MPOEKINH

https://m.eds00.ru/03GR50WZV

28

[lenTpanbHast MpoeKIMsA. YTOJI ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. 1
Yron Mexay npsmMbeIMu

https://m.edsoo.ru/Z5FPA6SHI

29

3agaun Ha JOKA3aTeIbCTBO U
HCCIICIOBAHUE, CBSI3aHHBIC C 1
pacnonoxceHHeM HpﬂMLIX B

https://m.edsoo.ru/7W31COFG6




30

31

32

33

34

35

MIPOCTPAHCTBE

[ToHATHS: mapaIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrtpasctse. [Ipusnax
[IapaJUIEIbHOCTH MIPSIMOU U
miockocth. CBOMCTBA
[IapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

['eomeTpuueckue 3aaun Ha
BBIUHUCIICHHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1aPAJVIEIBHOCTbIO
IPSAMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXO/SIIETO Yepe3 JaHHYIO
MPSMYIO Ha YEPTEXKE U
MapajuiebHOTO JIPYTOW MPSIMOI.
Pacuér oTHOIIEHUI

[TapannensHas TpOEKLIUs,
MPUMEHEHHUE JJI TOCTPOCHUS
ceueHui kyba u
napauienenumneaa. CBoicTea
napaureJienumne/1a U IpU3Mbl

[TapanienbHble IIOCKOCTH.
[Ipu3Haku napamieabHOCTH ABYX
IIJIOCKOCTEN

TeopeMa 0 MapaJuICIIbHOCTHU U
CAWMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[ﬁIH_ICI\/'I 4epe3 TOUKY, HE

https://m.edsoo.ru/N18CUO003L

https://m.edsoo.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK

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

https://m.edsoo0.ru/2WG4W4XNO




36

37

MPUHAICKALTYIO JaHHOU
TJIOCKOCTH U CJIEICTBUS U3 HEE
CBolicTBa napauiesIbHbIX
IJIOCKOCTEM: O MapajuieIbHOCTH
IPSIMBIX [IEPECEUECHUS TIPU
MEPECEUCHHH JIBYX
napajuieIbHbIX MJI0CKOCTEH
TpeTben

CBoiicTBa napayjIeabHbIX

IUIOCKOCTEH: 00 oTpe3Kax

napajuieIbHbIX MPSMBIX,

3aKITIOYEHHBIX MEXKITY 1
napauleIbHBIMU IIJIOCKOCTSIMU; O
IIEPECEUECHHUH NPSIMOU C JBYyMS
napauieIbHBIMH TUIOCKOCTSMHU

https://m.edsoo.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

38

39

[ToBTopenue: Teopema [Tudaropa
Ha IJIOCKOCTH

IToBTOpPEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/9VIZIWC6J

https://m.edsoo.ru/Z6FENNNTS5D

40

CaoiicTBa Ky0a u
PSMOYTOJIBHOTO 1
napajuiejenumne1a

https://m.edsoo.ru/HYNIQ7850

41

42

Brruncnenue qJIMH OTPE3KOB B
Ky0€e U MpsIMOYTOJIbHOM 1
napajuleeune1e

[IeprieHIUKYIIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEePHEHAUKYISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3




43

44

45

46

[leprieHAMKYISAPHOCTH MPSAMOUN U
miockocty. [Ipusnak
NEePHEHANKYISIPHOCTH MPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
MPOXOJIALLEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIECHANKYISPHOMN K INIOCKOCTH
[Lnockoctu n

MNEPNCHAUKYIISIPDHBIC UM IIPAMBIC
B MHOI'OrpaHHUKax

IInockoctu n

MNEPNCHAUKYIISIPDHBIC UM IIPAMBIC
B MHOI'OI'paHHHKaX

https://m.edsoo.ru/K38BG3IZH

https://m.edsoo.ru/WEF3MTS4ES

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1IVOAWIW3

47

[lepnenukymsip U HaKJIOHHAS.
[TocTpoeHue neprneHuKyIspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnenukymsip U HaKJIOHHAS.
[TocTpoeHue neprneHuKyIspa U3
TOUYKH Ha MPSIMYIO

https://m.edsoo.ru/2IIUD45PR

49

50

51

Teopema o Tpéx
NepreHuKysgpax (mpsmas u
oOpatHasi)

Teopema o Tpéx
nepreHIuKyIspax (mpsmas u
oOpatHast)

Yron Mexay CKpenMBaromuMUCs

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E




52

MMpsAMbIMHA

[Touck neprieH UKy IIpHBIX
IPSIMBIX C TOMOILIBIO
NEePHEHANKYISPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

54

55

56

57

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceueHuit kyoa,
MPU3MBIL, TPABHIILHOM MHUPaMUIbI
C IIOMOILBIO OPTOTOHAIIBHOU
IPOEKLINU

[Toctpoenue ceuenuit Kyoa,
MPU3MBIL, TPABUIILHOM MHUPaMHUIbI
C TIOMOIIIbIO OPTOTOHATIBHOU
IPOEKLIUU

CummeTpusi B IpOCTPAHCTBE
OTHOCHUTEJIBHO TJIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOIPAHHHUKAX

[Ipu3Hak nepneHauKyIsIpHOCTH
IPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSOFUDOQOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

58

[IpaBusIbHBIE MHOTOTPAHHHKH.
Pacuér paccTosiHuii OT TOYKH 10
ILUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKH 10
ILUIOCKOCTH

CriocoObl OIyCTHTD
NEePIECHANKYIISPbI: CHMMETPHS,

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6




61

CABUI TOYKH I10 NapajuIeIbHON
IPsAMOi

Casur 1o HenapauieIbHON
MPSMOM, U3MEHEHUE PACCTOSHUI

https://m.edsoo.ru/9OANVFE9E

62

KonTtponpHas padora "B3aumnoe
PACIIOJIOKCHUC ITPAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/JTWSUZNNS8J

63

[ToBTOpEHME: Yyroi MexIy
IIPSAMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

65

66

[ToBTOpEHME: Yyros MexIy
CKpCIIUMBAOIUMUCS ITPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/ILIeCKI/IG METOABI
BBIYUCIICHUA yIJIa MCKIAY
MMPpAMBIMH B MHOTOTpaHHHUKaX

JIByrpansslii yroia. CBOHCTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO
yria

https://m.edsoo.ru/WBREU9US7

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/SH4CYFABO

67

[MepnieHIUKYISPHBIE TUIOCKOCTH.
CaoiicTBa B3aUMHO
MEPIeHIUKYISPHBIX TIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MpsSMOMN
MEePECEUCHUS JBYX MIIOCKOCTEN

NEePIEHAUKYIISIPHBIX TPEThEU

https://m.edsoo.ru/FY5STMQ43F




69

70

IIJIOCKOCTHU

[IpssmMoyTOIBHBII
napajuiejenumnes; Kyo;
U3MEpEHUs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesenumnena

Teopema o0 AuaroHanu
MPSIMOYTOJIBHOTO
napajuiejenunea u clieICTBUE
13 HeE

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aHMHBIM PacIIOIOKEHUEM
NPSMBIX U ITIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEeHUE: CKpenMBaIOIMAECS
IIpsIMBIE, MTApaJUIeIIbHbIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOT'OI'PaHHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napannenbHbIX MJI0CKOCTEN
Ha CKPELUBAIOLIUXCS MPSAMBIX,
pacCcTOsIHUE MEXTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTyaLUsAX

https://m.edsoo.ru/YFWZTOQREN

74

Paccrosane ot ToUkH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM J10 TIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brruucnenue paccTosHUN MEXKIY
CKPELIMBAOIINMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON

https://m.edsoo.ru/SW9VIIHMD




76

77

IIJIOCKOCTHU

Tpéxrpa"Hslil yroj, HEPaBeHCTBA

JUISL TPEXTPAHHBIX yTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHUHYCOB U CHHYCOB JIJIs
TPEXTPAaHHOTO yriia

DeMeHTHI chepruiecKoit

T€OMETPUH: T€OAC3NUECKHE
JIMHUAY Ha 3eMiie

https://m.edsoo.ru/3XGHNLQ4]

https://m.edsoo.ru/HMVTV74CP

78

79

80

KonTpoapHas padota "Yriisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHHK 1 €ro
9JIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBunpHas nupamua

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0

81

[Ipu3ma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/INDHOOSEQ

82

83

84

[IpsiMo#t mapaienenumnen,
IIPSAMOYTOJIBHBIN
napaenenunes, Kyo
Bbrltykiible MHOTOTPaHHUKH.
Teopema Ditnepa

Brinmykiible MHOTOIpaHHHKU.

Teopema Ditnepa. [IpaBunbHbIE U

MOJIYIIPpaBUJILHLIC
MHOT'OT'paHHUKH

https://m.edsoo.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU 1D

https://m.edsoo.ru/QOMX9GA1S

85

KonTponbnas pabota

https://m.edsoo.ru/3N52B3TEM




"MHuororpaHHuku"

[ToHsATHE BEKTOpPA HA IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1 .8

88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBusno napasmienenumnena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenne BekTopa 1o 6azucy

91 TpEX BEKTOPOB, HE JIEKAIINUX B 1 https://m.edsoo.ru/U760IDCTG
OJHOM TIOCKOCTH

92 CkansipHO€ NMPOU3BEICHNE 1 https://m.edsoo.ru/JZ46 VNC7 1
Brruncnenue yria mMex

93 y y 1 https://m.edsoo.ru/IUSI96UQP
BEKTOPAMHU B IIPOCTPAHCTBE
IIpocreiimme 3amauu ¢

94 P A 1 https://m edsoo.r/FIXV79TSB
BEKTOPaMH
IIpocreiimue 3anauu ¢

95 1 https://m.edsoo.ru/JCWURNGO1
BEKTOPaMH
IIpocreiimue 3anauu ¢

96 P A 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU
IIpocreiimme 3amayu ¢

97 1 https://m.edsoo.ru/P3WEWZZSY
BEKTOPaMH
O06o0011eHre U cucTeMaTH3alus

98 . 1 https://m.edsoo.rut/ECRMXSNM3
3HAHUH
O06o01IeHre U cuCcTeMaTH3alus

99 N 1 https://m.edsoo.ru/XXBTFPSWL
3HAHUH

100 Hrorosast koHTpOBHAsS paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Hrorosast KOHTpoJIbHAS paboTa 1 https://m.edsoo.ru/X3ZG8A6SO




O000111eHrE U CUCTEMATU3 AL
102 t 8 1 https://m.edsoo.ru/931 AWXEK1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102 6 0



11 KJIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHBbIEC pecypchl
padoThbI padoThI

[ToBTOpEHME TEMBI

1 "KoopanHaTel BEeKTOpa Ha 1 https://m.edsoo.ru/ WERSDSI14U
IJTIOCKOCTH M B IIPOCTpaHCTBE"
[ToBTOpenue temsl "CkaisspHoe

2 " 1 https://m.edsoo.ru/M6JO60NJ7
IIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Brruncnenue yria Mexmay 1 https://m.edsoo.ru/55KY41LVG
BEKTOpaMH B IpoCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHUE

4 MPSAMOM, MPOXOAAIIEH Yepe3 1Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
VYpaBHEHUE MJIOCKOCTH,

5 HOpMaJlb, YPaBHEHUE IIJIOCKOCTH 1 https://m.edsoo.ru/VYIHSTERW
B OTpe3Kax
YpaBHEHHE UIOCKOCTH,

6 HOpMaJlb, YPaBHEHHE INIOCKOCTHU 1 https://m.edsoo.ru/541910WGX
B OTpe3Kax

7 BektopHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM
JInHeliHbIE HEPABEHCTBA,

8 . 1 https://m.edsoo.ru/54EQ7JQ8E
JIMHEWHOE TPOrpaMMHUPOBAHHIE
JIuneliHbIE HEPABEHCTBA,

9 . 1 https://m.edsoo.ru/VPKWBB4AA
JMHEWHOE TPOrPaMMHUPOBAHHIE

10 AHaJIUTUYECKHE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV




11

12

pacuéra yria Mexay IpsMbIMU B
MHOT'OTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

dopmyiia pacCTOSHUSA OT TOUKH
710 TUIOCKOCTH B KOOPAWHATAX

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 TTIOCKOCTH B KyOe
Haxoxnaenue paccrosiHuii ot

TOYKH J10 IUIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

KonTponbnas pabora
"AHanuTuueckas reomeTpus”

https://m.edsoo.ru/8V2N4 X113

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1 GHFM

16

17

18

19

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OI'PpaHHUKOB:
METOJ CIICA0B

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHbIE MIJIOCKOCTH,
repecevyeHus NpsiIMbIX U
MJIOCKOCTEH

[TapamensHble IpsIMBIE U

IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

https://m.edsoo.ru/219603NHQ

https://m.edsoo.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

20

[TapamiensHbIe IpsIMBIE U
TJTOCKOCTH: Pac4y€T OTHOLIECHUI

https://m.edsoo.ru/O71ROIJFI




21

22

23

24

[TapanyenpHble NpsiMbIE U
IJIOCKOCTH: YTJIbl MEXTY
CKPEILMBAIOIUMUCS IPSIMBIMU

[leprnieniuKyIsipHbIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN
Y TIPSIMBIX, CHMMETPUHN
MHOT'OTPaHHUKOB

[lepnenaukynsipHbIe MIPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MepHeHIuKyIsIpax
[lepnieHiuKyIsIpHBIE NIPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/26EPTM74A

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: onaau
MHOT'OYTOJIEHUKOB, (POPMYJIBI
JUTSI TUTOIIA/IeH, COOOpakeHUs
O 00Ms

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00us

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

27

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI
JUIS TIIOIA/IeH, COOOpaXeHHs
noaoous

https://m.edsoo.ru/HWHVFNLOO

28

IImomanu ceuenuii
MHOTOTPAHHUKOB: TIIOIIAIN
MOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/ X2HRM9HD4




29

Y4acTH, COOOpaKEHUS MOA00HUS

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00US

https://m.edsoo.ru/SH4ELYIN6

30

KonrponsHas pabora
"[loBTOpEHNE: MHOIOIPAHHUKH,
CEYEHHUSI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

32

33

34

35

O05BéM Tenta. O0beM
[IPSAMOYTOJIBHOTO
napasuiesieure/a

3anaun 00 yaABOeHUH Ky0a, o
KBaJparype Kyda; 0 TPUCEKIIUU
yria

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesienumnesa

HpI/IKJ'Ia,I[HLIe 3aga4u, CBA3aHHBIC

C BBIUHCIIEHUEM 00BEMaA
IIPSIMOYTOJIBHOTO
napaenenumnena

OO0BEM IpsIMON TPU3MBI

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/S8AILO9YHYJ

36

37

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BEIYUCIICHHEM
00BEMOB MPSAMOI TPU3MBI

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC

¢ 00bEMOM IPSMOI TPU3MBI

https://m.edsoo.ru/ID8HV54A9

https://m.edsoo.ru/QI'Y C4F8IU




38

39

40

Beruucnenue 06bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpana. O6bEM HaKJIOHHON
IIPU3MBI

Beruucnenue 066EMOB Tell ¢
IIOMOILBIO OTIPENIENEHHOIO
uHTerpana. O6bEM nNupaMuIbl

dopmyna 00bEMa MUPaAMUIBIL.

OrHolleHne 00HEMOB nupamMug C

OOIINM YTIIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKSEN

https://m.edsoo.ru/AL3PODC9E

41

®opmyia 00bEMa MUPaMUIbIL.

OTtHomeHNe 00BEMOB TUPAMU]T C

OOUINM YTIIOM

https://m.eds00.ru/3GO0OAJRNY

42

43

44

45

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPHU3MBbI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMAMU
MTUPAMU/IBI

[IpuknagHelie 3aga4u 1Mo TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

[IpukitagHeie 3aga4u 1o Teme

"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

https://m.edsoo.ru/7TRERHWO7

https://m.edsoo.ru/SF480DTS6

https://m.edso0o.ru/9SF6OYYVX

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 110
TUTOCKOCTH

https://m.edsoo.ru/I39CXO3CP
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48

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

[HunuHapudeckas TOBEPXHOCTb,
o0pa3yromue MUINHIPHICCKON
MMOBEPXHOCTH

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

49

Munuuap. [psamoit kpyrosou
uwmaap. [nomans
IIOBEPXHOCTU LIWJIMHIPA

https://m.edsoo.ru/MAVW4KYS55

50

51

52

53

Konnueckas noBEpXHOCTB,
o0pa3yronme KOHUIeCKOU
nosepxHoctu. Konyc

CeueHue KOHyca IJIOCKOCTBIO,
MapaieabHOM MJIOCKOCTH
OCHOBaHUA

Y ceu€HHBI KOHYC.

N300pakeHne KOHYCOB U
yCEUYEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM IMOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/PVRE7HQ6Y

https://m.edsoo.ru/EOVSHALSL

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

https://m.edsoo.ru/AWKB9E4NE

54

55

56

[Tnomane 60KOBOI MOBEPXHOCTH

Y IIOJIHOYM ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
MOCTPOEHUEM CEUEHU I
IJINHApPA, KOHyCca
CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BEIYMCIIEHUE,
IIOCTPOEHUEM CEUEHUN

https://m.edsoo.ru/9NFAUE3K]J

https://m.edsoo.ru/QZVHSEXIL9

https://m.edsoo.ru/AKF6PW62W




57

IUJIUHIpPA, KOHYCa
[Ipuknagueie 3aga4n, CBSI3aHHbBIE
C IWIMHAPOM

https://m.edsoo.ru/3429ZLHTS

58

59

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

60

ITepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua u
n300pakeHue napa

https://m.edsoo.ru/JEENBS5ZS0

61

[epeceuenue cheps! u mapa ¢
I0CcKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue 1apa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasaenwne chepsl. [Lomans
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/U8G24BO8H

https://m.edsoo.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOit U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

https://m.edsoo.ru/XW5LI7A9J)




co cepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha
TUIOCKOCTH, BHIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY’>KHOCTH, CTaHJAapTHBIC
noxoous
Paszanunble KOMOMHALIMY TENI

68 H https://m.edsoo.ru/LE7933LXX
BpalIEHUsI U MHOTOTPAaHHUKOB
3agaun o reMe "Tena u

69 8 " https://m.edsoo.ru/PHHLCGS54E
MMOBEPXHOCTHU BpaIEHUS
3amaun o Teme "Tena u

70 8 " https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTH BpAICHUS
Kourponsnas padora "Tena u

71 P p " https://m.edsoo.ru/33W222M63
TMOBEPXHOCTHU BpaIEHUS
O0péM nmuHapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSMOTO MIITUHIPA
Brrunciaenue 0068MOB TET C

73 IIOMOIIBIO ONIPEAEIEHHOTO https://m.edsoo.ru/ACTOMFMVF
unTerpana. O6bEéM KoHyca
IImomaay OOKOBOM U IOJTHOM

74 https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKue 3a1a4H,

75 CBSI3aHHBIC C BHIYUCIICHUEM https://m.edsoo.ru/709VIYPSC
00BEMOB IMIIMHIPA, KOHYCa
[IpuknagHelie 3aga4u 1Mo TeEMe

76 "O0BEMBI U IUIOLIAANA https://m.edsoo.ru/QXEA9GPVB
MTOBEPXHOCTEN Ten"
O0BEM 11apa ¥ MIapoBOro

77 P p https://m.edsoo.ru/VV6ONBVZX

cektopa. Teopema 00 00BEME




mapa. [Tnomane chepsr.
CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB 11apa, MApOBOTO
CerMEHTa M IIapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepbl. COOTHOMIECHUS MEKITY
IJIOIIAIMU ITOBEPXHOCTEN U
00bEMaMU ITOIO0HBIX TEJT

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

79

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenne o0bEMa pu
nonooun. CrepeoMeTpuyecKue
3aJ]auu, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BEMOB Tel U
IIoIaze moBepxHocTei

https://m.edsoo.ru/H24I188MKQ

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI 1
KpYyTibIX Ten"

https://m.edsoo.ru/73UODGNYR

81

82

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHCcTBO (puryp. Oduiue
CBOMCTBA JBIKESHUMN

Bunsl nBmkenuit:

NapajuIeIbHbIN IIEPEHOC,

LIEHTPAJIbHAsA CUMMETPUS, 1
3epKabHasi CAMMETPHS,

ITIOBOPOT BOKPYT MPSMOUN

https://m.edsoo.ru/RXJ4Y W6NA

https://m.edsoo.ru/ZSUA7TNTX




83

84

[IpeobpazoBanus moxoowms.
[Ipsimast u chepa Diinepa
['eomerpuueckue 3aaun Ha
MPUMEHCHHE JIBHKCHHS

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

86

KonTponpHas padora "BekTopsr

B IIpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"[lapasienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHCcTBe"

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9

87

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B ipocTpaHcTee"”

https://m.edsoo.ru/AQEFPERJ(

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/3NIJOLN63

89

O6o061maromiee nosropenue 11
MOHSITUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cHCTEeMaTH3aInsI 3HaHUH:
"O6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o61matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I




91

92

reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOrpaHHUKA"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[lnomanu MoBepXHOCTU U
00BEMBI KPYTIIBIX T

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAHUI:
"[lmomaau MOBEpXHOCTH U
00BEMBI KPYTIIBIX T

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJSONK

93
94

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3J174MY 6M

95

96

97

[ToBTOpenue, 06o00IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/UI26CB4 XL

https://m.edsoo.ru/IESALO6BS5

https://m.edsoo.ru/8ZKNMYF03




98

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTMI

https://m.edsoo.ru/41X3XKQOG

99

Hcropus pasButus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMI

https://m.edsoo.ru/4PGHOJY AH

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpelHero o01mero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOYKA, IPSAMAas, 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, 2JIEMEHTBI MHOTOTPAHHMKA, IPaBUJIbHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamMHaa, MpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare ~ MHOTOIpaHHUKM,  BbBIOMpasl ~ OCHOBaHUS  JJIs
7.8 KJIacCU(pUKalUU (BBITYKJIbI€ U HEBBIMYKJIbIE MHOTOTPAHHUKH, NPaBUJIbHBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapalieenuIebl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUS] CEUEHUN MHOTOTPAaHHUKOB, UCIOJb3Ys
' METOJI CJIC/IOB
Ctpoutpb ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CII€AOB, BBIINOJHATH
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 MAaTEMAaTUYECKUX 3a4a4 Ha  BBIYMCIICHUE
paccToOsSHUN MEXIy ABYMS TOYKAMH, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
713 WIM alNrOpuUTMaM, MPHUMEHsS M3BECTHBIE aHAJUTHUYECKHE METONbl NpHU

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 nupamMuia) ¢ MpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHUS 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, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OpMAIio o
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pUCyHKax
[IpumensTe reomerpuyeckue (AKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIIONAraIluX HECKOJIBKO IIAaroB pEUICHUs, €CIU YCIOBHS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [TpumeHATs nmpoCTEHIIME NpPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3314
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PAaCIlO3HABaTh IPOSIBICHUE 3aKOHOB I'€OMETPUHU 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 CUTyallUd Ha S3bIKE T'€OMETPUM, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAaHUEM F€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MpakTU4YEeCKHME  3aJadd,  CBA3aHHbBIE C  HAXO0XJICHUEM
TEOMETPUYECKHUX BEJIMUUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
0o0pa3oBaTeJIbHOM MPOrpPaMMBbl CpeIHero 001ero odpasoBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh HOHATHAMU: IMIUHJIPHYECKass MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHJIPUYECKON MOBEPXHOCTH, IWIMHApP, KOHUYECKas IOBEPXHOCTD,
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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 IpPeoOpa3oBbIBaTh HH(GOPMALMIO 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 ABHOU (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 IMPpaBUJIO MMapaJuICJICIUIICaa MMpru CII0OKECHHUU 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 mpocreiiiine reomeTpuyeckre 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 TMOHATUN U TeopeM, almapara ajareopsl,
pemiate  MpakTUYeCKHMe  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
U CcKpemuBarouecs npsMmsle. [lapamienbHOCT, INpsSMBIX W IJIOCKOCTEM B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUleJdbHBIX IUlocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HHpHOCTI) Hp?[MOfI N IUIOCKOCTHU: MCPICHAUKYJISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSMBbIE MapajielbHble U NEPIEeHIUKYISAPHbIE K MIOCKOCTH, MPU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U MIOCKOCTH, TEOpEMa O MPSIMOM MEePHEeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTrOJI MEXKIY NMPSAMON U IUIOCKOCTBIO, IBYTPAHHbBIN
yroJj, JUHEHHBIN yroj IByrpaHHoro yria. [lepneHauKymsp v HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 ITTOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (HGUTYpHI HA
IJIOCKOCTh. [IepreHIMKyIIpHOCTh IIIOCKOCTEN: MPHU3HAK MEPIEHIUKYISPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX neprneHIuKyIsIpax

IlonsiTMe MHOrOrpaHHMKA, OCHOBHBIE OJJIEMEHTbl MHOIOIPDAHHHUKA, BBIYKIbIE W
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHMKa. 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 OCHOBAHHWE 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,
NpaBUIbHAS TPEYrojibHAs MUpaMHJIAa U MPABWIBHBINA TeTpasap, Kyo. [IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

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

OJIEMEHTHI CUMMCTPUU B nupamMuiax, napajjejacnuiic1ax, IpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

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




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI TTpu3Mbl. [L10o11aas 60Kk0BOI MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NMUPAMHIBI, TEOPEMa O IUIOIIAJNA YCEUYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM NTUPAMUIBI, TPU3MBI

7.7

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

11 KJIACC

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 ocCk, 0N OOKOBOM ¥ MOJHON TOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronne KOHNYECKOW TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: ocHOBaHWE W BeplIMHA, 0oOpasyomas U OcCh,
ionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: oOpasymolue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

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

chepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJIOCKOCTH. Pa3BEpTka IIMHApa U KOHyca
KomOuHanuu ten BpaleHust U MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesienunena u cieacTsus u3 He€. O0bEM LHWIMHIpA, KOHYCA.
O06BEéM mapa u riomazas chepbl

6.7

6.8

6.9

6.10

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

CeueHust mwinHApa (MapajuiebHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIINHY), CeUeHHs 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 ACUCTBUI C BEKTOpaMU

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



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

Kon
NMPoBePSIEMOro
TpeOoBaHUs

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

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHUH 3a]a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTb  PACCyXACHUN; yMEHHE  OINEpPUpPOBATH
HOHATUSMH: MHOXECTBO, IMOAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONUCAHMs peaJbHBIX MPOLECCOB U SBJICHUN M MPU PELICHUU 3a7ay, B TOM
YHClIe U3 JIPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHU 3a1a4

YMeHne omnepupoBaTh MOHSITUSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTETICHH, CTCTICHD C
parroHaIbHBIM TOKa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKAa3aTeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TAaHTEGHC IPOW3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITHI 00IIHiA
JIeNnuTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkauaa mpu
pPEeIICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3HMIHWOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBHIUMCICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTENEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHUs JAPOOHO-
palioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUpPOBaTH  MOHSATHUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nmporpeccust, reoOMCTPpHUICCKasa




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  4YHcia, (opMa  3amuMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATHSIMM:  MaTpuua 2xX2  wu  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

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 W CHCTEMBbl C [ApaMETPOM; IPUMEHSATH
YpPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI MJIs PEIICHHUS MaTeMaTHYECKUX

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

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBasg U BTOpas NpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢du3nyeckuif  CMBICIT NPOU3BOJHOM, IepBooOpa3Has, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; YMEHHUe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMK (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMY; yMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHII;
YMEHHE HCIIONb30BaTh IPOU3BOJAHYIO JJIsi HCCIENOBAHUS (DYHKIMMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO JJI HAaxXOXACHHUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCJIE€ COLHAIBHO-DKOHOMHUYECKUX M

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,
KOMIO3UIUS (DyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  npeoOpa3oBaHus  rpadukoB  (YHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA s pelIeHUs] ypaBHEHHIH,
HEpaBEHCTB M 3aJad ¢ IapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb 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
OLICHUBATh IPaBAONOJOOHOCTh pe3yJbTaTOB; YMEHHE MOJIEIMPOBAThH
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHIATHUAMU: CpelHee apu(MeTHuecKoe, MeHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(OpMalKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SBJIEHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKy Mcciae10BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TMarpaMM PacCeMBaHUs 1 JTJMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4ailHOe

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




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXEHHUS BEPOSITHOCTEH, (OPMYIy IOTHOM
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl M CTaHAApPTHOE OTKIOHEHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  PACOpEleNiCHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpeACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHUH,
YHUCJIIO  TNEPeCTaHOBOK, OmHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PacCyKICHUS JUIsI PEIICHUs 3a7ad; OICHUBATh
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh  MOHSATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTia, MJIOCKUN YroJl, ABYTpaHHBINA
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 u3ydyeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pElIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHus, UMIMHIpP, KOHYyC, map, cdepa, miomans chepsl, MIOMIAIb
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 CTPOHMTh CEUYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpEENeHHs U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI 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 MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
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; HCIOIb30BaTh T€OMETPHUECKIE OTHOICHHS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHUE BBIYUCIATH TCOMETPHYECKHUE BEIUYUHBI
(mHa, yroiy, MJOMmAgs, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
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 MOJIO0OHBIX QUTYp

12
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIpHOE TPOW3BEJCHHE, BEKTOPHOE TIPOU3BEIACHHE, 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 MATEeMAaTHKU B HM3yUYEHUU NPUPOJIHBIX 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

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajIbHON CTENEHU
14 Crenens ¢ 1enpiM rnokaszarenaem. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesieM. CBOMCTBa
' CTETEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxéHnble BBIYMCICHUS, TPaBUa OKPYTJIEHUs, IPUKHUIKA U OLEHKa
pe3yyibTaTa BIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Lenblie u 1poOHO-paIOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckrne HEpaBeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpUIIbl
3 DOyHKINUH U TPaPUKH




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

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKIMU. [leproanyeckue GyHKIMN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymn ¢yHkmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypajJbHbIM M LEJNbIM IOKa3aTesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢ynkmmit. CpoiicTBa  QyHKIHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas GyHkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (YHKIIMH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpAILIEHUS
7.5 KoopauHatsl u BEKTOPBI



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. ['eometpust; 10 kinacc. yrinmyonennoe ooyuenue Mepsnsik AT,
Homuposckuii [.A., ITonsikoB B.M.; mox peaakiueit [logonsckoro B.E.
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKUM LICHTP
«BEHTAHA-I'PA®y; AxunonepHoe ooimectBo «M3narensctBo «IIpocBemienne»
* Matemaruka. ['eomeTpus; 11 knacc. yrioyonenHoe o0yuenne Mep3isik A.L.,
Homwuposckuii [I.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP

«BEHTAHA-I'PA®»; AxunonepHoe ob6mectBo «M3narensctBo «IIpocserieHues

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA
['eomerpus 10 u 11 xnaccer
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