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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yuye6HOro kypca «l'eomerpusi» 6a30Boro ypoBHs ais odydarouuxcs 10
—11 xmaccoB pa3paboraHa Ha ocHoBe @enepaqbHOr0 TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero obmero oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
IPEIbABISEMBIX K MaTEMAaTUYECKOMY OOpa30BaHUIO, M TPAAMLMHM POCCUHCKOrO 0Opa3oBaHMSL.
Peanu3zanus nporpaMmel o0ecrieyrBaeT OBJIAICHUE KIIFOUEBBIMU KOMITETEHIIUAMU, COCTABIISIOIINMU
OCHOBY JUISI CaMOpa3BUTHS U HENPEPBIBHOTO 00pa30BaHMA, LEIOCTHOCTh OOMIEKYJIbTYPHOTO,
JMYHOCTHOI'O Y NT03HABATEIbHOIO PA3BUTHUS IMYHOCTU O0YUAIOLIUXCA.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHHs
OOyCIIOBJICHA MPAKTUYCCKOW 3HAYUMOCTBIO METAlPEJIMETHBIX W TPEIMETHBIX PEe3yJIbTaTOB
o0y4YeHHs] TEOMETPHH B HAIPABICHHH JIMYHOCTHOTO PAa3BUTHS OOydJaromuxcs, (GpopMupoBaHUs
(YHKIIMOHATBHOW MAaTEeMaTHYeCKOH TPaMOTHOCTH, W3YYEHHUsS JPYTHX YYEeOHBIX JAWCIHILIUH.
PazButne y oOydYarmomuxcs NpPaBUIbHBIX NPEACTABICHUH O CYIIHOCTH M MPOUCXOXKICHUU
TEOMETPHYSCKUX a0CTpaKIUi, COOTHOIICHUH PEaThbHOTO0 M HJICATBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTHYECKOW HayKOW SIBJICHUW M IMPOIECCOB PEaJbHOI0 MHpA, MECTE I'EOMETPUU B CHCTEME
HAyK ¥ POJIM MAaTeMaTHICCKOTO MOJICIIMPOBAHMS B HAYYHOM IO3HAHUH M B TIPAKTHKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI YUAIIUXCS, & TAK)KE KAaYeCTB MBIILICHHS, HEOOXOIUMBIX
JUISL QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBIsieTCSs OJHMM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3oBaHMs, TaK KaK OOECIEUMBAET BO3MOXXKHOCTh HW3YYCHHS KaK JUCITUIUINH ©CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllluIeHUE, GOPMUPYEMOE NPU U3YUYEHHUU OOYUYaIOIIMMUCS MOHATUHHBIX OCHOB
TEOMETPHUH M TIOCTPOSHUM IEMOYKH JIOTHYECKUX YTBEPKACHUI B XOJE PEHICHUS TeOMETPUYECKHIX
3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THUIIOTE3bI HEMOCPEIACTBEHHO WCIOIB3YIOTCS TIpU
pellIeHnH 3a7]a4 eCTECTBEHHO-HAyYHOTO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue OpUEeHTHUPOBATHCSA B MPOCTPAHCTBE MTPACT CYIICCTBEHHYIO POJIb BO BCEX OOJIACTIX
JesTeNbHOCTH 4YeyoBeka. OpueHTaIusl 4eloBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COIMAIBHOTO OBITHS, (JopMa OTPAXKESHHS OKPYKAIOIIETO MHUpPA, YCIOBHE YCIEITHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AeicTBUTENbHOCTU. OnepupoBaHue MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3HbIe BUABI YUCOHOW M TPYAOBOH EATEIBHOCTH, SBISETCS OJHUM W3
npo(hecCHOHANFHO BaKHBIX Ka4eCcTB, MOITOMY aKTyallbHa 3a7ada (OpMUPOBAHUS y 00yJaIONINXCS
MIPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIIICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOJIFOTOBKE K MPAKTUYECKON JAEITeIbHOCTH IO MHOTUM HampaBICHUSIM.

[lems ocBOEHMs MporpaMMbl yueOHOTO Kypca «l'eoMeTpusi» Ha 6a30BOM ypOBHE OOYy4YEHUS —
o0mieo0pa3oBareIbHOE U OOLIEKYJIBTYpPHOE pa3BUTHE OOydarommxcs uepe3 oOecrneueHue
BO3MOXXHOCTH TPHOOPETEHUS M HCIIOJIb30BAHUS CHCTEMATHICCKUX TCOMETPHUYSCKUX 3HAHHHA W
NEeNCTBUH, crienu(UYHBIX TeOMETPUHU, BO3MOXKHOCTH YCIIEUTHOTO MPOIOJDKEHUSI 00pa30BaHMsI 110
CICIIHATEHOCTSIM, HE CBS3aHHBIM C IMPUKJIATHBIM HCIIOJIH30BAaHUEM I'eOMETPHH.

[TporpamMmma mo reoMeTpuu Ha 0a30BOM ypOBHE MpeIHA3HA4YeHA ISl OOYYArOIIMXCs CpeaHeit
IIKOJIbI, HE WCHBITHIBABIIMNX 3HAYMTENBHBIX 3aTPYJAHCHHA Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum oOpa3zom, oOydaromuecs Ha 0a30BOM YpOBHE OJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUS, CBSI3aHHBIC CO CICHHU(DHKON Te€OMETPUU M HEOOXOIUMBIC JUIS JKU3HU B
coBpeMeHHOM obOmecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh U3YUUTh T€OMETPUIO Oolee
nIyOOKO, €CIM B JajbHEHIIEeM BO3HHUKHET HEOOXOJIUMOCTh B TIEOMETPHUYECKHX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTHXKEeHHME IEeTM OCBOCHHUS IMPOrPaMMbI OOCCIICUMBACTCS PEIICHUEM COOTBETCTBYIOIINUX
3agad. [IpropureTHpIMH 3a1ayamMu OCcBOeHHs Kypca «I'eomerpum» Ha 6a3zoBoM ypoBHe B 10—11
KJ1accax SIBJISTFOTCS:

¢ hopmupoBaHUE MpPEACTaBICHUS O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYphl U OCO3HAHUE €€
B3aMMOCBSI3H C OKPYXKAIOIITIM MHPOM;



e hopMupOBaHKE MPEICTABICHUSI O MHOTOTPAHHUKAX M TENaxX BPAIICHUS KaK O BaKHEHUIIMX
MaTeMaTHUECKUX MOJIENSX, MMO3BOJIAIONINX ONMUCHIBATh M U3Y4aTh Pa3HbIC SABICHHS OKPY)KAIOILIETO
MUpA;

e hopMupoOBaHHE yMEHHUS paACIO3HaBaTh Ha 4YEPTEXaxX, MOJAEISIX U B pEabHOM MHpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

®OBJIAZICHHE METOJaMM  peIIeHUs 3aJad Ha  IOCTPOCHUS HAa  M300paKeHHSIX
POCTPAHCTBEHHBIX (DUTYD;

¢ (hopMupOBaHNE YMEHUS ONEPUPOBATh OCHOBHBIMU MOHATHSMHU O MHOTOIpDAaHHUKAX U Telax
BpALEHUS U X OCHOBHBIMU CBOWCTBaMH;

® OBJIAZICHUE QJITOPUTMAMH pEIICHUs OCHOBHBIX THIOB 3a/1a4; (HOPMUPOBAHHE YMEHUS
IIPOBOJUTH HECIIOXKHBIE JOKA3aTEIbHBIC PACCYXKICHUS B XOJE PELICHUsI CTEPEOMETPHUYECKUX 3a/1a4
¥ 33/1a4 C IPAKTUYECKUM COZIEp KaHUEM;

®pa3BUTHE  HWHTEJUIEKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH  OOydaromuxcs,
MO03HABATEIBHON aKTUBHOCTH, UCCIICAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e hopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH, pEJIEBAHTHOW TIE€OMETPHM: YMEHUE
pacrio3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYAIUsIX U MPU W3YUYEHHUH JPYTHX YU4EOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCHMOCTEH
U 3aKOHOMEpHOCTEH, (OpMYIMpPOBaTh UX HA SI3bIKE NEOMETPUU U CO3/1aBaTh I'€OMETPUUYECKHUE
MOJIENIM, TPHUMEHATh OCBOCHHBIH TI'E€OMETPUYECKHMH ammapar JUisi pPEHICHHs IPaKTHUKO-
OpPUEHTHPOBAHHBIX 33J]a4, UHTEPIIPETUPOBATh U OLIEHUBATh [IOJYUYEHHbIE PE3Y/IbTATHI.

OTnu4uTeNnbHON 0COOEHHOCTBIO MPOTPAaMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPHH B
Hayaje ero M3y4yeHHus 3a/lay, pellaeMblX Ha YpOBHE MHTYUTHUBHOIO IIO3HAHUS, U ONpPENCIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IPOCTPAHCTBEHHOI'O MBILUIECHUS, CTUMYJIUPYET NPOTEKaHNE UHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET
K JJaJIbHEHIIEMY U3yYEHHUIO MPEIMETA.

[Ipeanourenne oTHaéTcs HAIMAAHO-KOHCTPYKTUBHOMY METOAy OOydeHHMs, TO ecTb
TEOPETUYECKHE 3HaHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH NPEAMETHO-TIPAKTHUECKOU
JesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN Y YJalIUXCs B Kypce CTEpEeOMETpUn
NPOBOJTUTCS 3a CUET peIIeHUs 3aJad Ha CO3[JaHHe IPOCTPAHCTBEHHBIX OOpa30B M 3amady Ha
ONEepUpPOBAaHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOAUTCS C OMOpPOW Ha
HarJSITHOCTh, a OTIEPHPOBAaHUE 00pa30M — B YCIIOBHUSX OTBJICUEHHS OT HATJISTHOCTH, MBICIEHHOTO
U3MEHEHHS €r0 UCXOHOTO COJIEPKaHMSL.

OcHoBHblE  coaepkaTenbHble JuHUM  Kypca «['eomerpum» B  10-11  knaccax:
«MHororpanHukuy, «lIpsMble M TUIOCKOCTH B HpoCTpaHCTBe», «Tena BpamieHus», «BekTopbl u
KOOPJAWHATHI B TPOCTpaHcTBe». DOpMUpPOBaHHE JIOTHYECKUX YMEHHUH pacIpenenseTcss He TOJIbKO
[0 COJEp)KAaTeNbHBIM JIMHUSIM, HO M TO TrojamM oOOydueHHs Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHwUs.

Copneprxanue 06pa3oBaHus, COOTBETCTBYIOIIEE MTPEIMETHBIM pe3yJibTaTaM OCBOEHUS paboueit
IPOTPAMMBI, PacHpeAeNEHHBIM 0 TOAaM OOYYEHHs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI
OBJIQJICHUE TEOMETPUUYECKUMHU TMOHSATHSIMU M HABBIKAMU OCYIIECTBIISUIOCH IOCIIEAOBATENBHO U
MOCTYMATENBHO, C COOTIOACHNEM PUHITUITA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYAIINCH
B OOLIYI0 CHCTEMY I'€OMETPUYECKUX MpeACTaBICHUN OOy4aromuxcs, paciupss U yriayounss eg,
00pa3yst MPOYHBIE MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha u3yuenue reometpuun otBoautcs 2 yaca B Henenmto B 10 kmacce u 1 yac B Henemo B 11
KJ1acce, BCero 3a JiBa roga oOyueHus - 102 yyeOHBIX yaca.

COAEP KXAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE



OcCHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsiMasi, IJI0CKOCTh, MpocTpaHcTBO. [lonsATHE 00
AKCHOMAaTUYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOE pacronokeHue MpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, NapajlieibHble U
cKpemuBawIuecss npsMble. [lapamnenbHOCTh HpsAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
IapaJuleIbHbIEC MIPSMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTD TPEX MPAMBIX; 1APAJUICIBHOCTD IPSIMOU
U IUIOCKOCTU. YTJIBI C COHAIIPaBJIECHHBIMU CTOPOHAMHU; YroJl MEXIY IMPSMBIMH B IPOCTPAHCTBE.
[TapayuieIbHOCTB IIOCKOCTEH: MapajUIesIbHbIE INIOCKOCTH; CBOMCTBA MAPAJUICIIBHBIX IUIOCKOCTEH.
[Ipocreiiiue npocTpaHCTBEHHbIE (UTYphl HAa IUIOCKOCTH: TETpa’ap, KyO, Mapaliesenumne];
MIOCTPOEHUE CEYEHHUI.

[lepneHauKyISIpHOCTh NPAMON M IUIOCKOCTH: MEPIEHAUKYJSIPHBIE NPSIMbIE B IPOCTPAHCTBE,
IpSIMBIE [ApAJUICIIBHBIE W IMEPIEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYISPHOCTH
IPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMOM MEPHNEHANKYJISIPHON IIIOCKOCTH. YTJIBI B IPOCTPAHCTBE:
Yroa MEeXAy HIpsSIMOM M INIOCKOCTBIO; ABYTPAHHBIM yroJl, JIMHEWHBIA Yroj JBYI'PAHHOIO YIUIA.
[lepnenauKymnsip ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOU 10
IUIOCKOCTH, TPOEKIUs (UTYpHl Ha IUIOCKOCTh. [leprneHAuKyIIpHOCTh IUIOCKOCTEH: TNpHU3HAK
NEePHEHANKYIISIPHOCTH ABYX IIOCKOCcTel. Teopema 0 TpEX neprneH uKyispax.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHUKA, BBIMYKIIbIC U HEBBITYKJIbIC
MHOT'OI'DAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yrosbHas npu3Ma; TpaHU U OCHOBAHUS
OpU3MBlL, TpsiMasi W HAKJIOHHAS TMPU3MbI; OOKOBask Y TIOJMHAS IOBEPXHOCTb IPU3MBL
[Tapayenenunesn, NpsMOYTOJIBHBIM Iapajuiesenue] U ero cpoucrBa. [Iupammpa: N-yrosbHas
nupaMuja, TPaHU M OCHOBaHHWE NHPaMUIbl; OOKOBas M IOJIHAS TIOBEPXHOCTh IMHUPAMUJIBI;
IpaBWIbHAasg U Yyceu€HHas MNUpaMuAa. OJEMEHThl MpuU3Mbl M nUpaMuisl. [IpaBuibHbIE
MHOTOIPAHHUKHU: TOHATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; IpaBUJIbHAs MpU3Ma W IpPaBUIIbHAA
NUpaMKJia; IpaBUIIbHAS TPEyroyibHasl MUpaMuAa U MpaBUWIbHBIN TeTpadap; Kyo. [IpencraBienue o
MPaBUJIbHBIX MHOTOTPaHHUKAX: OKTa3p, J0JIeKa’ip U ukocarap. CeueHus Npu3Mbl U TUPaAMUBL.

CumMeTpusi B NIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, MPSAMOW, IIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpaMuaax, napauienenuneaax, NpaBuibHbIX MHOTOTPAHHUKAX.

Brruucnenue »neMeHTOB MHOTOTPAHHHUKOB: péOpa, nuaroHanu, yribel. [lmomans OoKoBOM
MOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIAAb OCHOBAHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU IMPaBUIIbHOMN
MUPaMUJIBI, TeOpeMa O TUIOoIIaau yceu€HHoU nmupaMusl. [lorstue 06 06béMe. OOBEM mHUpaMuUbI,
MIPU3MBI.

[TonoGHble Tena B mpocTpaHcTBE. COOTHOLIEHHS MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMamMM MOJOOHBIX TEJ.

11 KJIACC

Tesa BpameHus

[wimHapuyeckass MOBEPXHOCTb, OOpa3yiolle NIUIMHIPUYECKOH MOBEPXHOCTH, OCh
HWIMHJpUYECKON moBepxHOCTH. LlunuHap: ocHOBaHUSA U OOKOBasi MOBEPXHOCTh, OOpasyromias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moOBEpXHOCTb, 0Opa3ylollye KOHMYECKOH TMOBEPXHOCTH, OChb M BepUIMHA
KOHHUYECKO! moBepxHOcTH. KoHyc: ocHOBaHHMe M BeplIMHA, 00pa3yromias ¥ 0Ch; IIOoa b OOKOBOI
U TIOJHOM TOBEPXHOCTHU. YCEUEHHBIH KOHYC: O00pa3ylolllue W BBICOTa; OCHOBAHHUS U OOKOBas
MOBEPXHOCTb.

Chepa u map: weHTp, paauyc, IuUameTp; IUIOIAAb IOBEpXHOCTH cdepsl. BzanmHoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepol.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BépTka uIMHApa U KOHYCA.

KomOuHamu ten BpaiieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO C(epsl;
cdepa, BIUCaHHAs] B MHOTOI'PAHHUK, WM TEJIO BPAILEHHS.

[Tonsitne 00 o00béme. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSMOYTOJIBHOTO Napasiesnienunena u ciaeactsus u3 He€. O0béM munuHapa, konyca. O0bséM mapa
U TUIOIIAIh CHEPHIL.



[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAISIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuennss nwimHApa (MapaIeNbHO M MEPHEHAMKYISIPHO OCH), CEYEHMsI KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJIIEe Yepe3 BEpIINHY), CEUEHHUs 11apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockoctd U B mpocTpaHcTBe. CIIOKEHHE M BBIUATAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. PasnmokeHune BekTopa mo TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBumio
napauienenunena. Pemenue 3anad, CBA3aHHBIX ¢ NIPUMEHEHMEM IIPABWII IEHCTBUN C BEKTOPaMH.
IIpssMoyrosbHas cucreMa KoopauHar B npoctpancTee. Koopaunarel Bexropa. IIpocreiimue 3anaun
B KOOpJAUHATax. YT0JI MeXay BekropaMu. CKalIIpHOE TPOU3BEACHNE BEKTOPOB. Beruncienue yrios
MEXAYy MNpPSAMBIMM M  IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM  METOX IpU  pElICHUU
TF€OMETPUYECKHX 3aJau.

IIVTIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEGHMS MporpamMmbl yueOHOro mnpeamera «MaremaTuKa»
XapaKTEPU3YIOTCS:

I'pa:kianckoe BOCIIUTaHMeE:

C(OPMHUPOBAHHOCTBIO  TPAKAAHCKON MO3MIIMK  OOydYaromlerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHAa POCCHICKOro OOIIEeCTBA, MPEACTABICHHEM O MAaTEeMAaTHYECKHX OCHOBAX
(YHKIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SIBJICHUH, TMPOLEAYp TPaXKIAaHCKOTO OOIIeCTBa
(BBIOOpBI, ONpPOCHI M 1IpP.), YMEHHEM B3aUMOJICHCTBOBATb C COLMAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIIMSIMHU ¥ Ha3HAYCHUEM.

I[MaTpuoTnyecKkoe BoCHUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUMCKON TPaKJAHCKON MIACHTHUYHOCTH, YBAKECHHS K MPOILIOMY H
HACTOAIICMY pOCCHﬁCKOfI MaTEMaTuKH, IEHHOCTHBIM OTHOIICHHEM K IOOCTHXXCHUAM pOCCI/II\/’ICKI/IX
MaTEeMaTUKOB W POCCHICKOW MaTeMaTHYECKOM IIKOJBI, K HCIOJBb30BAHUIO ITUX AOCTH)KCHHUU B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHMEM  JYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapoja; CHOPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, dTHYECKOTO TOBEJIEHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM
JOCTIDKEHUH HAyKH W JICATENIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B TMOCTPOCHHE
YCTOWYHBOTO OyIyIIETO.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIFOUas ICTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEHICHUH, PacCyKIECHUU;, BOCHPHUUMYHBOCTHIO K MATEeMAaTHYECKHUM AacTeKTaM
pa3IMYHBIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCMUTAHHE:

c(OpPMUPOBAHHOCTBHIO YMEHHSI MPUMEHSATh MaTeMAaTHUECKUE 3HAHUS B MHTEPECAX 3JI0pPOBOTO
u 0Oe3omacHoro oOpas3a >XW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (3I0POBOE
nuTaHue, COATAaHCUPOBAHHBIM PEKUM 3aHATUN M OTABIXA, PEryispHas (pusudeckas aKTHBHOCTB);
(1)I/ISI/I‘I€CK01"O COBCPUICHCTBOBAHUSA, ITPU 3aAHATUAX CHOpTI/IBHO-OS)IOpOBHTeHBHOﬁ OCATCIIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPyAdy, OCO3HAHUEM I[ICHHOCTU pr210J'IIO6I/I${; HUHTCPECOM K pas3IMYHbBIM
chepam mpodecCHOHATBHON EATENbHOCTH, CBS3aHHBIM C MAaTeMaTHKONW W e€ MPHIOKECHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oymaymied mpodeccur M pearn30BBIBaTh COOCTBEHHBIC
KU3HCHHBIC IIJIaHbI, TI'OTOBHOCTBIO H CHOCOGHOCTLIO K MarcéMaTU4YCCKOMY 06p8.30BaHI/IIO )41
camMo00pa30BaHUIO Ha MPOTSHKCHUU BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY yYacTHIO B PEIICHUH
MPAKTUYECKHX 3a7a4 MaTeMAaTHUECKON HAPaBICHHOCTH.

IKOJOrHYecKoe BOCIIUTAHHUE:

C(I)OpMI/IpOBaHHOCTBIO SKOJOTHYECKOU KYyJIbTYypbl, ITOHUMAaHHUCM BJIUAHUA COLUAJIBHO-
SKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHHE TPUPOJHOM W COIHAIBHOH Cpelbl, OCO3HAHHEM
I00aTFHOTO XapaKTepa YKOJIOTUYECKUX MPOoOieM; OpUEHTAIlMEH Ha TPUMEHEHNE MaTeMaTHIeCKIX



3HAHUU Ui pelIeHus 3a1a4 B 00JacTH OKPYKAIOWIEH Cpefibl, IUTAHUPOBAHUS MOCTYIKOB M OLIEHKU
WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOLIEH CPEJIbI.

LeHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH M OOIIECTBEHHOW IMPAKTHKH, MOHMMAaHHEM MaTeMaTH4eCKOH HayKu Kak chepbl
YEJIOBEUECKOW JEATEIBbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYUMOCTH IS PA3BUTHUS ITUBUJIM3AINH;
OBJIAACHUEM A3BIKOM MATCMATUKHU U MaTeMaTI/I‘ICCKOfI Ky.]'[BTypOfI KakK CpeIICTBOM IIO3HAHUS MI/Ipa,
TOTOBHOCTBIO OCYIIECTBJIATH MPOCKTHYIO U UCCIIEI0OBATEIBCKYIO IEATEIbHOCTh HHINBUIYAILHO U B
TpyIIIIeE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe PE3yNIbTaThl OCBOSHUS MPOTpamMMbl y4eOHOTO mpenMera «Martemarukay
XapaKTepU3yIOTCS ~ OBJAJCHHEM  YHHUBEPCAJIbHBIMU  HO3HAGAMETbHbIMU oelicmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2VAAMUBHbIMU
oelicmeusimu.

1) Vuueepcanvuvie noznasamenvHwvle Oelicmeus, obecneuusarom @Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 o0OyUaruuxcsa (oceoenue Memoo0o8 NO3ZHAHUSA OKPYHCArowe20 Mupa;
npUMeHeHUe J102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue AeiicTBUSA:

®BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPH3HAKA MAaTEMaTHYCCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUIA MEXKIY MOHATUSAMU; (DOPMYIIHUPOBATH OIPEICIICHHUSI TIOHATHH; YCTaHABIIUBATh
CYIIECTBEHHBIH MPU3HAK KIAcCU(PUKALMU, OCHOBAHUSA ANl OOOOIICHUS M CPaBHEHMS, KPUTEPUU
POBOIUMOTO aHAJIHN3a,;

® BOCIIPUHUMATh, (OPMYIHUPOBATh W TPeoOpa3oBBIBATh CYKICHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

® BBISIBIISITh MaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TIPOTHBOpEUYHs B (akKTax,
JAHHBIX, HAOMIOACHUSX U YTBEPKJICHUSX; TIpeIaraTh KPUTEPUH AJIs BBISIBJICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

e [eaTh BBIBOJBI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUEeHNUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITENIEHO JJOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh APTYMCHTAIMIO, TMPUBOJUTH TPHUMEPHI W  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

® BLIOMPATh CIIOCO0 perieHus yueOHO! 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BEIOMpaTh HaHOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrble ncciienoBare/bCKue NeHCTBHA:

® HICITOJIB30BAaTh BOMPOCHI KaK HCCIICIOBATSIIbCKH WHCTPYMEHT ITO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (DUKCUPYIOIINE TPOTUBOpPEYHE, IMPOOJIeMy, YCTaHaBIMBATh WCKOMOE U JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

® [IPOBOJIUTH ~ CAMOCTOSITETIHHO  CIUIAHHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEOBAHUE  TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

® CAaMOCTOSITENIEHO (POPMYJIMPOBaTH OOOOIIEHUS W BBIBOJBI MO Pe3yJbTaTaM IPOBEIEHHOTO
HaOJFOICHNUs, UCCIIEIOBAaHMS, OICHUBATh JOCTOBEPHOCTH TOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
0000I1IEHHI;

® [IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBLABUIATH MPEINOJIOKEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSX.

Patora ¢ unopmaunmeii:

® BEISIBIISITH JIEUITUTHI HHQOPMAITNH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOMPOC U JIS
peIIeHUs 3a]a9H;

®BBIONpAaTh MHPOPMAIMIO M3  HCTOYHMKOB  Pa3jMYHbIX THUIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UpPOBaTh W  HHTEPIPETHUPOBaTh HWHGOPMALMIO Ppa3IUYHbIX BUAOB U  QopMm
MPEICTaBICHHUS,



® CTPYKTYpHUPOBaTh WH(MOPMAIINIO, TIPEICTABIATH €€ B pa3InYHBIX (HhOpMax, UILTIOCTPUPOBATH
rpaduvecKku;

® OI[CHMBATh HAA&KHOCT, HMHQOpPMAIMM IO  CaMOCTOSITENIBHO — CPOPMYTUPOBAHHBIM
KPUTEPHUSIM.

2) VYuueepcanvhvie KoMMYHUKamueHwvle Oelicmeus, 00ecneuusarom coopmMuposaHHoCmy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

® BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKICHHS B COOTBETCTBHHM C YCIOBUSMH U LEISIMHU
oOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MOSACHEHUS MO X0y PeIlIeHus 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHBINH Pe3yibTar;

®B X0A€ OOCYXIEHHUS 33a/JaBaTh BOIPOCHl MO CYIIECTBY OOCYXTaeMOW TEMBI, MPOOJIEMBI,
pemaeMoil 3aJayM, BBICKA3bIBaTh HJICH, HAICJIEHHBIC HAa TIOMCK PELICHMS; COMOCTABISATH CBOU
CYXKICHHSI C CYKISHUSMHU JAPYTrUX YYaCTHUKOB AHAliora, OOHapyKUBaTh pa3jiMdhe U CXOJCTBO
MO3HIINI; B KOPPEKTHOU (hopMe (HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS,

® [IPE/ICTABIATh PE3YJIbTAThl PEIICHHs 3a/Jayd, SKCIEPUMEHTa, HCCIEIOBAHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHUS C Y4ETOM 3a/1ay MpPe3eHTalud U 0COOeHHOCTEH
ayJIUTOPHUH.

CorpyanunuecTtBo:

® [IOHMMaTh M WCIIOJNIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYaJIbHOH pabOTHI MpH
pemieHnr y4eOHBIX 3a/1a4; NPUHUMATH II€7b COBMECTHOW JIEATENbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, paclpeaensTh BHIbI pabdOT, JOroBapuBaThCsA, OOCYXKIATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IIaTh MHEHUS HECKOJIBKUX JTFO/ICH;

® y4acTBOBaTh B TIPYNIOBBIX (hopMax padboThl (00CyXkaeHHS, OOMEH MHEHM, «MO3TOBBIC
HITYPMBD» U UHBIE); BBITOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JCUCTBUA C IPYTUMU
YJIeHAaMH KOMAaHJIbI, OIICHMBATh KAauyeCTBO CBOETO BKJIAga B OOMIMIA MPOAYKT IO KPHUTEPHSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvhvie pecynsmugnvle Oeticmeus, obecneuusaiom @GOpMUpOSaAHUE CMbLCIOBbIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusaunus:

® COCTaBIIATH IUJIaH, AITOPUTM PELISHHS 3a1a4H, BBIOUPATh CIIOCO0 PEIIeHUs ¢ YIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb:

® BJIaJIETh HAaBBIKAMH MTO3HABATEIBHON pedIeKcHy Kak OCO3HAHUSI COBEPIIAEMBIX ACUCTBUI U
MBICIUTENIBHBIX TPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIOCO0AMHM CaAMOMNPOBEPKH, CAMOKOHTPOJIS
nporiecca M pe3yiibTara peleHus] MaTeMaTHIeCKOr 3a/1a4H;

® [IPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh IPH pEIICHHH 3a/a4d, BHOCHUTH
KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, MAHHBIX, HAWIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yibTaTa eI U YCIOBHIM, OOBSCHATh MPUYHHBI JOCTHKECHUS
WIH HEJOCTIKEHUS pe3yJdbTaTOB  JIEATENbHOCTH, HAXOAWTh OMIMOKY, JaBaTh  OIEHKY
IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOYKA, IPAMAast, INIOCKOCTb.

[TpMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIICHUU I'€OMETPUUYECKUX
3a1ad.

OnepupoBaTh NOHATUAMU: NAPALIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX U INIOCKOCTEH.

Knaccugunuposars B3auMHOE pacloI0kKeHne NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHAMU: JABYTPAHHBIM yroJ, TpaHy IBYTPAHHOTO YIia, peOpo JBYrpaHHOTO
yrja; JIMHEHHBIA yroJl ABYTPAHHOTO YIJIA; IPafyCHas Mepa IBYTPaHHOTO yIJla.



OnepupoBaTh MOHSATHSAMU: MHOTOTPAHHUK, BBITYKJIBI W HEBBITYKJIBIM MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPAHHUKA, PAaBIWIbHBIA MHOTOIPaHHHUK.

Pacno3HaBaTte OCHOBHBIE BHMIbl MHOTOTPAHHUKOB (IIMpaMHa; TMpHU3Ma, MPSIMOYTOJIBHBINA
napajuiejaenumnes, Kyo).

KnaccugunupoBarb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS JJIsl KiaccU(UKAUK (BBITYKIIbIC
U HEBBIIYKJIbIE MHOI'OI'DAaHHHMKH; MPAaBUIbHbIE MHOTOIPAaHHUKH; IpPSIMbIE U HAKJIOHHBIE IPU3MBI,
napajuIeIenuIe/bl).

OnepupoBaTh NOHATUAMU: CEKYILAs INIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH IPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/L CIIE/I0B.

CrpouTh ceueHUs: MHOTOIPAaHHUKOB METOIOM CJIEJIOB, BBINIOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHH3Y.

Pemiate 3amaun Ha HaXOXXJIEHHE NEOMETPUYECKUX BEIMUYUH IO 00pa3laM WM alroOpuTMaM,
IPUMEHSISI U3BECTHBIE aHAIMTUYECKNUE METO/IbI IIPU PELLIEHUH CTaHIAPTHBIX MATEMaTUYECKUX 3a/1a4
Ha BBIYMCIIEHUE PACCTOSIHUM MEXy ABYMS TOUKaMHM, OT TOUYKH JI0 IPSIMOM, OT TOUYKH J10 MJIOCKOCTH,
MEX1y CKPELIUBAIOLIUMUCS IPSIMbIMHU.

Pemiate 3aaun Ha HaXOXXJIEHHE NEOMETPUYECKUX BEIMYUH IO 0Opaslam WM alropuTMaM,
IIPUMEHSISI U3BECTHBIE aHATUTUYECKHUE METO/IbI IPU PEILIEHUHU CTaHJAPTHBIX MaTEMaTUYECKUX 3a]a4
Ha BBIYMCIICHUE YIJIOB MEXJY CKPEIIUBAIOIIMMUCS MNPSMBIMH, MEXIY MPSIMON U IUIOCKOCTBIO,
MEXy IJIOCKOCTSIMU, JBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U IIJIOLIAM MOBEPXHOCTEH MHOIOIpaHHMKOB (TpU3Ma, MUpaMUaa) ¢
IPUMEHEHUEM (OpPMYJ; BBIYMCIATH COOTHOIIECHUS MEXIY IUIOIAsIMHU MMOBEPXHOCTEH, 00bEMaMu
HOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IUNIOCKOCTh CUMMETPHH;
LEHTP, OCb U MIIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HH(POPMALMIO O MHPOCTPAHCTBEHHBIX
reoMeTpuuecKux (pUurypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTb reomerpuyeckue (GakTbl JJid  pEUIEHHs CTEpEeOMETPUYECKHX  3ajad,
IIPEIIOJIaraloIiuX HECKOJBKO ILAroB DPEIIEHUs, €CIU YCJIOBHUsS NPUMEHEHMs 3alaHbl B SIBHOU
dbopwme.

[IpuMeHATh NpOCTEMIINE MPOTrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

[TpuBoauTe, TpHUMEpPHI MaTEMAaTHYECKMX 3aKOHOMEPHOCTEM B NPUpPOJE U KHU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATh MONyYeHHBbIE 3HAHHMS Ha MpaKTHKE: aHAJIM3UPOBaTh peajibHble CUTyallud H
OPUMEHATh  M3y4eHHbIE TOHATUS B  Ipollecce IOUCKAa  pEIIeHHs  MaTeMaTU4eCKu
c(OpMyYIUPOBAHHONW MPOOJIEMBI, MOJEIMPOBATH peajbHble CUTYyallMM Ha S3bIKE T'€OMETpPHUH,
UCCIIEIOBATh IOCTPOCHHBIE MOJENN C HCIOJb30BAHHUEM TI'€OMETPUUECKUX TOHATUH U TEOpeM,
amnmapara anreOphl;, peuarb MPakTHYeCKUe 3a/1aud, CBSI3aHHbIE C HAXOXKJICHHEM I€OMEeTPUYECKHUX
BEJIMYMH.

11 KJIACC

OnepupoBaTh MOHATHIMHU: IWIHHAPUYECKAs MOBEPXHOCTh, 00Opa3ylolie MHIMHIPHIECKON
MOBEPXHOCTH; LMJIMHJIpP; KOHMYECKas IMOBEPXHOCTb, OOpa3ylollue KOHHYECKON IOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TIOJTyYCHHSI TEJT BpaIICHUSI.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHSAMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IIapOBOI1 CJI0HM, OCHOBAHHE IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; MIAPOBOW CEKTOP.

Bbraucnate 00BEMBI M IUIOMIANM MOBEPXHOCTEH TN BpAIICHHUS, T€OMETPHUYECKUX TEN C
npUMEeHEeHHEM (OPMYIL.

OnepupoBaTh MOHATHSIMU: MHOTOTPaHHUK, BITUCAHHBIA B Cepy U OMMCAHHBIN OKOJIO CephI;
cdepa, BlicaHHAsi B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOMICHHUS MEXTY TUTOIIAISIMHA TOBEPXHOCTEH M 00BbEMaMU TIOJJOOHBIX TEIL.



N300paxkaTh u3yyaemble GUIYpbl OT PYKM M C TPUMEHEHHEM IMPOCTHIX UEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIICHUSI.

W3BnekaTb, MHTEPIPETUPOBATh U MPEOoOPa30OBHIBATH HMH(YOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BRIYMTAHHS BEKTOPOB U YMHOXXCHHS BEKTOpa Ha
YHCII0, 00BSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIafoT.

[TpuMeHSTH PaBUIIO apaJICIICIHITC .

OnepupoBaTb NOHATHUSAMHU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPa, Yrol MEXIy BEKTOPaMH, CKaISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W TPOM3BEICHHE BEKTOpa Ha YHUCIIO, YroJ MEXIYy BEKTOPaMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BECKTOpPAM.

3aaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpIMHAT.

[lpumensTp reomerpudeckue (akThl UIA  pEIICHHS  CTEPEOMETPHUYECKUX  3aad,
NPEIOIArafoIluX HECKOJIbKO IIaroB PEHICHUs, €CIM YCJIOBUs TPUMCHEHUS 3a/laHbl B SIBHOU
dbopwme.

Pemrate mpocreiiiine reoMeTpUYEcKHE 3alaud Ha NMPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.

Pemrate 3agaun Ha JOKa3aTeIbCTBO MATEMATHYSCKHMX OTHOIICHWA W HAXOXICHHE
TCOMECTPHUICCKUX BCJIWYHH I10 06pa3uaM WK aJIrOpUuTMaM, IMPUMCHASA HM3BCCTHBIC MCETOAbI IIPU
pELICHUH CTaHJAPTHBIX MATEMaTUUECKUX 3a]1a4.

IIpuMeHATs mpocTeWIIMe NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKUX 3a/1au.

[IpuBoauTh mHpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U  JKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh TOJIyYEHHBIE 3HAHWA Ha IPAKTUKE: AHAIM3UPOBATH PEAJNBHBIE CHUTyalud H
NPUMEHSTh  HW3y4eHHbIE TOHSATUS B  TpoIlecce TIOUCKAa  PEIIeHHS  MaTeMaTH4YeCKu
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJECIMPOBATH pEAIbHBIC CHUTyallMM Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJENU C HCIOJIb30BAaHHMEM T'E€OMETPHYECKHX MOHATUNH U TEOpeM,
armapara aJIre6pI)1; peaTh MPAKTHUYCCKUC 3alavdr, CBA3AHHBIC C HAXOXIACHUEM TI'€OMCTPHUYCCKUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero OﬁﬂTpo‘m’HHe pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
bub6nmoreka [IOK
. Brezetinie B crepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6mmoteka [JOK
[MapaienbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 hitps://m.eds00.ru/1c209e37
bubnunoreka LIOK
> MHororpasHHKH 1 1 https://m.edsoo.ru/1c209e37
. bu6nunorexa LIOK
6 OOBEMbI MHOTOTPAHHHKOR 9 . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUeHUsI, pACCTOSIHUS U YTJIbI 4 1 bubmorexa LOK
p ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ HPOrpPAMMET Beero KOﬁHTpO.}Ile)Ie l'[pﬁaKanecmle 06pAz0OBATEBHbIE
padoTbI padoThbI pecypeb
bubmuorexa [JOK
. Tena Bpatenus 12 https://m.edsoo.ru/1c209e37
" bubnuotexa [JOK
2 OoBEubI Ten ° . https://m.edso0.ru/1c209e37
bubmuoreka [JOK
3 BekTopbl 1 KOOpIWHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0600MIECHNE, 7 1 bu6mmoreka [IOK

cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/1c209e37
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‘ OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC
Ne KoJunyecTBo 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
' Tema ypoka Beero Konrpoububie IIpakTHueckue A— o0pasoBare/ibHbIC
padoThI padoThI pecypcnl
OCHOBHBIE OHSTHS CTEPEOMETPHHU:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpancTBo. [IpaBuia n300pakeHus bubnnorexa [JOK
1 1 .
Ha PUCYHKaX: U300paKeHUsI https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEH, MapajuieIbHbIX MPSAMbBIX
(OTpe3koB), cepeIMHbI OTpE3Ka
2 Eﬁ::giﬁnn?eecee;aggnijca npsiMast 1 bubsmorexa [IOK
> TP m P https://m.edsoo.ru/2d8a9¢99
1 TIJIOCKOCTh
3 E;::g;ﬁnn?eec:;aggneﬂc:m npsimas 1 bubmorexa LOK
> TP m P https://m.edsoo.ru/db685e73
Y TIJIOCKOCTh
3HaKOMCTBO C MHOT'OTPaHHUKaMH,

4 M300pakeHre MHOTOTPaHHUKOB Ha 1 bubnmnorexa [JOK
PHCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax

DAMHIE, HX pasBep ACTH: https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
DaMuIE, fX passep AICITH https://m.edsoo.ru/3d8ffd32
CeueHnss MHOTOTPaHHUKOB
7 noemoen erepeomerpun: axcuowst 1 bubmorera LIOK
P p puH: https://m.edsoo.ru/OccScafe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
e moempoemm erepeoverpu: axcuowss | 1 ubmorera LLOK
P PEOMCTPHIE: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
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[Tonsatre 00 akCMOMATHUYECKOM

but6mmoreka [IOK

9 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI hitps://m.eds00.ru/65c6b106
CTEepEOMETPHUH U CIEACTBHS U3 HUX
o | e O Bumorera LOK
' https://m.edso0.ru/258fc245
CTEepEOMETPHUH U CIEACTBHS U3 HUX
B3aumHoe pacrnonoxeHue npsiMbix B
11 IIPOCTPAHCTBE: IepeceKarouecs, Bu6muoteka [JOK
napajuie/ibHbIe U CKPEIIHBAIOIIHECS https://m.edso0.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh MPSMBIX U
TJIOCKOCTEH B MPOCTPAHCTRBE:
12 HJ;S;JIJ(I);JIEHHG ggZME?e (1; ) bubmmorexa HOK
; https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; MapAJIIEIBbHOCTD TPEX
MPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 IIJIOCKOCTEN B IIPOCTPAHCTBE:! bubmmnoreka HOK
[TapannenbHOCTB MPSIMOH U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTriasl ¢ cOHanpaBIECHHBIMU bubmuoreka [IOK
CTOpPOHaMH https://m.edso0.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubnmnorexa [JOK
MPOCTPaHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubmuoreka [IOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubmuoreka [IOK
napasuiesIbHbIe TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamienabHbIX MIOCKOCTEN bubmmorexa [TOK
https://m.edso0.ru/e504d656
19 durypu s mroemocn: e, k36 butmorexa LIOK
: R https://m.edso0.ru/4a28dc02
napasuiesienumnesa
20 [TocTpoenue ceueHmit bubmorexa LIOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHunit bubmorexa [IOK

https://m.edsoo.ru/ec26fe5d
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Kontponbhas pabota mo teme
"[Ipsimble U TUIOCKOCTH B

bubnunoreka LIOK

22 npocrpancTse. [lapamieasHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIJIOCKOCTEN"
n | Doommmeen moci B 10K
: HEPITCHIRYIAP https://m.edsoo.ru/b19f6a5d
npsiIMbIe B TPOCTPAHCTBE
24 [IpsiMble mapasienbHbIe U Bu6muoteka [JOK
MEPIEHANKYIIIPHBIC K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapaienbHbIe U bubnnorexa [JOK
MEePICHIUKYIPHBIE K TJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIspHOCTH bubnnorexa [JOK
NPSIMOY M TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHuKyIspHOCTH Bbu6moteka [JOK
IPSIMO# M IUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bubnnorexa [JOK
HEePICHUKYIISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsmon bubmmnoreka HOK
NEePIECHIUKYIISIPHON TNIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmon bubmuoreka [IOK
NEePICHUKYISIPHON TNIOCKOCTH https://m.edso0.ru/7d18834b
3 paceromme ot roums 10 maocrocrn Bubmorera LIOK
P ot ’ https://m.edso0.ru/33c477d3
paccTosiHie OT MPSAMOM J0 MIIOCKOCTH
32 paceromme ot roums 10 maocrocrn Bubmorera LIOK
P /! ’ https://m.edsoo.ru/66fefadd
paccTosiHiE OT MPSAMOM J0 MIIOCKOCTH
R - Bufmotexa LIOK
P 2 ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHie OT MPSAMOM J0 MIIOCKOCTH
3 paceromme of roakn 10 mroekocr butmorexa LIOK
P " ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSAMOM J0 TIIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnmoreka [JOK
MPSIMO# U TUTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, JMHEHHBIN yroi bubnmoreka [JOK
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JBYTPAHHOT'O yTJia

https://m.edsoo.ru/5fa0b3ce

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ

bub6nmoreka IIOK

37 JBYTPaHHOTO yTJja https://m.edsoo.ru/c7c777ed
| LT moe B LOK
% https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
) B LOK
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
e BuGorra LOK
% https://m.edsoo.ru/ba75dc57
IJIOCKOCTEHN
41 Teopema o Tpéx nepneHAUKYISIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHANKYIApax bubmorexa HOK
https://m.eds00.ru/9f246736
KonTponbHas padota no temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK
wiockoctei" u "YTIIsl MeXKIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC
45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIIbIE bubmuoteka [IOK
Y HEBBIYKJIbIC MHOTOTPAHHHUKH, https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOI'paHHHUKA
[Tpu3ma: N-yronpHas pu3Ma; rpaHu U
16 OCHOBAHMS IPU3MBI; IIpsiMasi U bubmuoreka [JOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPU3MBI
47 [Tapamnenenunen, NpsMOyTOJIbHBII bu6muoreka [JOK
napaJulesIeuIe]] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamupa: N-yrojapHas MUpaMuaa,
48 rpaHu U OCHOBAHUE TUPAMU/IBI; bubnuotexa [JOK

OOKOBas U TOJTHASI TIOBEPXHOCTh
MIMpPaMU/Ibl; TpaBUJIbHAS U yceuEHHAs

https://m.edsoo.ru/fblcd0a5
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nupamMua

HpaBI/IHLHHe MHOI'OI'paHHUKH:
IOHATHUC ITPABUIIBHOI'O
MHOr'orpaHHuKa, IpaBHujIbHasA IIpU3Ma

bub6numoreka [IOK

49 Y MPaBUJIbHAS MUPAMKJIA; TPABUIIbHAS https://m.edso0.ru/074c8865
TpeyroJibHas MupamMuja u
MPAaBUJIBHBIN TETPadap; KyO
IIpencrasnenue o MpaBUIIBHBIX BuGmuotexa LIOK

50 MHOTI'OI'paHHHUKaX: OKTa3/1p, JOJAEKadIp hitps://m.edsoo.ru/a0fddsbf
U UKOCAdIP. — '
CummeTpus B IPOCTPAHCTBE:

CUMMETpUS OTHOCUTENIBHO TOYKH,

51 MPSIMOH, TUNIOCKOCTU. DJIEMEHTHI bubnnorexa [JOK
CHMMETPHHU B MUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajJiesienuneax, NpaBUIbHbIX
MHOTOT'paHHHKaX
Beruucnenune BJ'IGIT/IGIETOB Bu6mmotexa LIOK

52 MHOTOI'PaHHHUKOB: pEOpa, AUaroHay, hitps://m.edsoo.ru/6cdbecef
YTJIbI //m. .

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPAMOM Bu6muorexa [OK
53 TPU3MBI, IIOMAE OCHOBAHHIA, https://m.edsoo.ru/37d84157
TeopemMa 0 GOKOBOM MOBEPXHOCTH — :
MIPSIMOM TTPU3MBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
54 IIOBEPXHOCTHU MTPAaBUIILHOM IIUPAMUIBL, bubmuoteka [IOK
Teopema o IIoIaan OOKOBOM https://m.edso0.ru/5603e30b
IIOBEPXHOCTU YCEUEHHOU ITUPAMUIBI
55 KonrponsHas pabora no teme bubmuoteka [IOK
"MHororpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubmuoreka [{OK

56 Tonsmite 00 0Oweve https://m.edsoo.ru/7ad0020b
. but6mmoreka [IOK

> OOBEM MipaMitb https://m.eds00.ru/235171b3
58 O0BEM TUpaMUTBI buGnuorexa [IOK

https://m.edsoo.ru/f47dfefd
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but6mmoreka [IOK

o9 OOBEM mHpamHE! . https://m.edso0.ru/79¢10312
N bubnuorexa [JOK
60 OOBEM mipamu b1 1 https://m.edsoo.ru/2faadc3f
N bubnmoreka [IOK
61 OObEM mpu3MEL . https://m.edso0.ru/79853608
N bubnuorexa [JOK
62 OOBEM mpH3MbI 1 https://m.edso0.ru/1e053890
. bubnuorexa [JOK
63 O6LEM mpusMbI 1 https://m.edsoo.ru/482d3f51
64 KoHntposbHas paboTta mo Teme 1 1 bubnnorexa [JOK
"O0BEMBI MHOTOIPAHHHKOB" https://m.edso0.ru/28a6573c
65 &Zii(;f:;l’;‘: Ziofligle;? [TocTpoenue 1 bubmorexa [OK
arisat ) P https://m.edsoo.ru/098bedad
CEYCHU B MHOTOTPAHHHUKE
[ToBTOpenue, 0600IICHNE
CUCTEMaTHU3aIMs 3HAHUH.
66 Boruncnenue pacCcToOSHUN: MEXIY 1 bubmmnoreka HOK
JIBYMSI TOYKAMH, OT TOYKH JIO MPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIJIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmorexa LIOK
67 HToroBasi KOHTpOJIbHAs paboTa 1 1 https://m.edso0.ru/b9146bc0
IToBTOpenue, 0600IIEHNE
cHCTEMaTH3aInsI 3HAaHUH.
B8 cxpertmmonmien pmn ) BuGorerce LIOK
petl e P ’ https://m.edsoo.ru/56765e8b
MEXy IPSIMOH U IITOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOIT'PAMME
11 KJIACC
Ne Tema ypoka KosnnuyectBo 4yacos Hdara DJIeKTpOHHbIe U (POBbIE
n/m Bcero Konrtposnbubie IIpakrnueckme  M3y4YeHHsi — oOpasoBaTesbHbIE
padoThI padoThI pecypchl
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Cdepa u map: ueHTp, paauyc,

bubnunoreka LIOK

! AMAMETD; TIITOTHAL> HOBEPXHOCTH https://m.edsoo.ru/0341bc2b
chepnl
B3anMHoe pacnionoxenue chepbl u Bubsmorexa LIOK

2 TUTOCKOCTH; KacaTelbHas TUIOCKOCTh hitps://m.edsoo.ru/bed12a43
K cepe; mmomanb chepbl — '

3 N3o0pakenue cdepsl, mapa Ha bubmuorexa [IOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{umHaprYecKas OBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM bubmmoreka [JOK
IIOBEPXHOCTH, OCh LUIHHAPUIECKOM https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 OCh; bu6mmotreka [JOK
IUIOIAb OOKOBO¥ U TOJHOM https://m.edso0.ru/188f6216
MOBEPXHOCTH
N300pakeHue WIMHAPA HA
iockocT. Pa3séprka mumuHpa. Bubmorexa LIOK

0 Ceerits HHRApa (mrockoctsio, https://m.edsoo.ru/016e25eb
napayuIeTIbHON HITH
NIEPIIEHIUKYIIIPHON OCH IWJIMH/PA)

Konuueckas moBepXHOCTb,

7 00pa3yrolne KOHHIeCKOM bubmuoreka [IOK
MOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
KoHyc: ocHOBaHME U BEpPIINHA, Bubnuotexa LOK

8 o6pa3y19ma;{ 11 0Cb; TUIOMaD https://m.edso0.ru/897dd3b2
OOKOBOH U MOJTHON MOBEPXHOCTH

. Y ceu€HHBIN KOHYC: o6ga3y}omne u Bubnuotexa LOK
BBICOTA; OCHOBaHUS U OOKOBas _
HOBEPXHOCT https://m.edsoo.ru/1468bab3
N300pakeHne KoHyca Ha MIOCKOCTH.
Pa3BépTka koHyca. CeueHust KoHyca

10 (HHOCEOCTBIO, lZElpEUIJIGJIBHOfI g bubmorexa LIOK

OCHOBAHHIO, U MJIOCKOCTBIO,
IIPOXOJAIIEH Yepe3 BEPLIMHY)

https://m.edsoo.ru/0Obdelbe8
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KomMOuHammst Ten BparieHus u

but6mmoreka [IOK

1 MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO

12 cthepsl; chepa, BOUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHHK WU B TEJIO https://m.edso0.ru/0b136158
BpallleHus

13 ITonsTue 06 06béMe. OCHOBHEIC bu6nmoreka [IOK
CBOIicTBa 00BEMOB TeN https://m.edsoo.ru/26a03fb7

N bubnuorexa [{OK
14 OOBEM i pa, KOHyCa https://m.edsoo0.ru/5513d87b
N bubnnorexa [IOK

15 OOnEM mapa u nomans cheprt https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIIEHUS MEXKTY TUIOIIAASIMU bubmmoreka [JOK
IIOBEPXHOCTEH, 00BEMaMH https://m.edsoo.ru/810cfleb
MOA00HBIX TEJ

17 KonTponbHnas pabora no temam bubnmnoreka HOK
"Tena Bpamenus" u "O0bembl TeT" https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha MII0CKOCTH U B bubmuoreka [IOK
POCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CroxeHue ¥ BbIUUTaHUE BEKTOPOB bubmorexa LOK

https://m.edsoo.ru/23f4f089

20 YMHOKEHHE BEKTOpa Ha YUCII0 bubmorexa LHOK

https://m.edsoo.ru/dee379eb

2 necownmanapm sextopon. Bubmaorexa LIOK

' https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
p | oo mm e Bumorera LOK
https://m.edso0.ru/5a827900
BEKTOPaMHU
) | ket e o LOK
https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbpHas cucteMa KOOpAUHAT Bubmorexa [IOK
24 B npoctpancTBe. KoopauHatsl

BekTopa. [Ipocreimme 3anaun B

https://m.edso0.ru/48db7058



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

KOOpJIMHATAX

o5 VYron mexay Bekropamu. CKalnsipHOe 1 bubmuorexa [IOK
POM3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay 1 Bu6mumotexa [JOK
OPSIMBIMK U TIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
g | e o e : B 10K
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IICHNE 1
o8 cucreMarusanus 3HaHu. OCHOBHBIE 1 bu6nunorexa LIOK
¢urypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMETPUH
IToBTOpEHHME, 0000IICHUE 1
29 cucremaTu3aius 3Hanuii. OCHOBHBIC 1 bubnuorexa [JOK
burypsl, haxThl, TCOPEMBbI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpenue, o6obIIeHNE 1
30 cHUCTeMaTH3allvsl 3HaHWi. 3a1aun 1 bubnuoreka [{OK
TUITAHUMETPUH U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, 06001IeHUE U
31 cUCTEMAaTH3aINsI 3HaHUH. 3amaun 1 bubmmoteka IIOK
TUTAHUMETPUH U METOJIBI X https://m.edsoo.ru/4dffda97
pelIeHUS
[ToBTOpenwme, 0600IIEHNE 1
32 cuctemaTusaius 3Hanuii. OCHOBHbBIE 1 bubmuoreka [{OK
Gurypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUU
33 HToroBast KOHTpOJIbHAS paboTa 1 ﬁtptlgg:l;l/?nT.e;:jZi?Ilf/eCZ 4dfco
34 [ToBTOpeHnue, 0600IIEeHNE U 1 bubnunoreka LIOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX IPU PEIICHUU
reOMETPHUECKUX 33]a4
73 OmnepupoBatb NOHATUSMM:  NAPAIUIEABHOCTL 1 [EPHCHAMKYIAPHOCTD
MPSIMBIX U MJIOCKOCTEH
74 KnaccudunupoBars B3aMHOE pacHoONIOKEHUE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE
OmnepupoBarh MOHATUAMHU: IBYIPAaHHBIA Yyroj, TPaHW ABYIPAHHOTO YIJIa,
7.5 pedpo BYrpaHHOTO YIiia, JIMHEWHBIN Yroj JABYIPAHHOTO yIJa, IpaaycHas
Mepa JIBYTPaHHOTO yTiia
76 OmnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHK, BBIHyKJIBEfI Y HEBBITYKIIBINA
MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPABUJIbHBII MHOTOTPAHHUK
77 Pacrio3naBath OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MHUpamMuaa, MpU3Ma,
IIPSIMOYTOJIbHBIN Napajuieenunes, Kyo)
KnaccudunupoBaTb ~ MHOTOIpaHHMKHM,  BbIOMpas  OCHOBaHMS  JUIs
7.8 Kiaccu(UKanuu (BBITYKIIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH, TPABUIIBHBIC
MHOTOT'PaHHUKH, IPSIMbIE U HAKJIIOHHBIE MTPU3MBI, TapaJuIeIeUIe/Ibl)
79 OnepupoBaTh MOHATUSAMH: CEKYILAs MNIOCKOCTh, CE€YEHUE MHOTOTPAHHUKOB
710 OOBACHATH NPUHIMIBI TOCTPOEHUS] CEYEHUI MHOTOTPAaHHUKOB, MCIIOJIb3YS
METOJI CJIE/IOB
Ctpouth ceyeHHss MHOTOTPAaHHHKOB METOJIOM  CJIIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEpTeXHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp:
BU/I CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXXICHHWE TEOMETPUYECKHX BEIHYMH IO 00pas3imam
WIM aJNropuTMaM, IPHUMEHSS W3BECTHBIE AHAJIUTHUYECKUE METOAbl MpH
7.12 pEIIeHIH CTAaHIAPTHBIX MaTEMAaTHIECKHX 3a7ad Ha BEIYUCIICHUE PACCTOSTHHN
MEXIy JBYMsI TOYKaMH, OT TOYKHU O HPSAMOM, OT TOYKH JO TUIOCKOCTH,
MEXy CKPEIUBAIOIIUMUCS TPSMBIMHU
Pemrare 3amauM Ha HaXOXKICHHWE T€OMETPUYECKHMX BEIMYMH MO o0pas3iam
WIH aNropuTMaM, TPHMEHSS HW3BECTHBIC AHAIMTHYECKHE METOABl TpHU
7.13 pelIeHNH CTaHAAPTHBIX MaTEeMaTU4YeCKHX 3a/ad Ha BBIYHUCICHHUE YIJIOB
MEXIy CKPEIIMBAIONIMMHUCS MPSIMBIMH, MEXIY TPSAMOW M IJIOCKOCTBIO,
MEX]y TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB
Bbruucnare 00bEMBI M MIJIOIAIN TTOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma,
7.14 nupaMua) ¢ TpUMEHEHHEeM (QOpMYJI, BBIYUCIATH COOTHOIIECHUS MEXIY
TUIOIIASIMH [TOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOIPaHHUKOB
715 OmnepupoBaTh NOHATHSAMU: CHUMMETPUST B MPOCTPAHCTBE, LEHTP, OCb H
IJI0OCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI
W3Bnekarb, mnpeoOpa3oBeIBaTh M HHTEPIPETHPOBATH HHOOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, TPEACTABICHHYI0 Ha
yepTexkax U pUcyHKax
7.17 [IpuMensaTp reomeTpuueckre (AKThl JUIsl pPEHICHUS CTEPEOMETPUUYCCKUX




3a7a4, MPEANOJIAraloNIMX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 33/IaHbI B IBHOU (hopMme

IIpuMeHATH TpOCTEHINNE IPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-

718 KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3314
719 [IpuBoauTE HpUMEpbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
KHU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTh MOMy4YEeHHBIC 3HAHUS Ha TPAKTHKE: aHAJIU3UPOBATh pealibHBbIC
CUTYyalluu U MPUMEHATH W3YYCHHbIC MOHATHUS B MpOIEcCe MOMCKA PelIeHus
MaTeMaTHYeCKu CPOPMYIMPOBAHHONW MPOOIEMBI, MOJICIUPOBATh pealibHbIC
7.20 CUTyallul Ha S3bIKE TE€OMETPUU, HUCCIIE0BATh MOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM I'€OMETPUYECKHUX MOHATUN U TEOpeM, ammapara anredpsl,
pelaTh NPaKTHUECKUE 3a/1a4H1, CBSI3aHHBIE C HAXO0XKICHHEM T'€OMETPHUECKUX
BEJIMYMH
11 KJIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble NpeIMeTHbIE Pe3yJILTAThI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomeTpust
OmnepupoBarh NOHATHAMH: IMJIMHAPHUYECKAS IMOBEPXHOCTh, OOpa3yromne
6.1 UWIMHIPUYECKON TMOBEPXHOCTH, UWIMHIP, KOHMYECKas TIOBEPXHOCTD,
o0pasyromme KOHMYECKOH TTOBEPXHOCTH, KOHYC, cheprueckasi MOBEpXHOCTb
6.2 Pacnio3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MTOTYYSHHUS TEJl BPALLICHUS
6.4 KnaccuduiupoBars B3auMHOE pacnoiioskeHue cepbl U MITIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIapOBOM CIJIOI, OCHOBAHME IIAPOBOrO CJOS, BHICOTA IIAPOBOIO
CJI0s1, IAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOIIAAM  TOBEPXHOCTEW Tel  BpalleHHs,
T€OMETPHUECKUX TEJI C MPUMEHEHUEM (HOopMyIT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHMK, BIHCAHHBIA B cdepy U
6.7 OTMCaHHBIN 0KOJIO cdephl, cdepa, BIUCAHHAS B MHOTOI'PAHHUK WJIM TEJO
BpaIICHHS
6.8 BBIUUCIIATE COOTHOIICHUSI MEXIY TUIOMAIIMU TIOBEPXHOCTEH 1 00BEMaMu
' MO00OHBIX TET
6.9 N3o00pakaTh u3ydaembple (GUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (QUryp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTH CEUEHHUS Tell
BpaIlCHUS
W3BnekaTh, WHTEPOPETHPOBATH U MPEOOPa3OBBIBATE HHPOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpeaCTaBICHHYI0 Ha
YepTekax U pUCyHKax
[TpumeHsTh reoMeTpuyeckue (aKThl Uil PELICHHS CTEPEOMETPUUYECKHX
6.12 3a/1a4, MPEIIONAraliuX HECKOIbKO IIaroB pEHICHUs, €CIIH YCIOBHS
IIPUMEHEHHS 33JJaHbl B IBHOH popme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IIPOCTPAHCTBE
BoInonHAT  EHCTBUS  CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXKEHHUSI BEKTOpa Ha 4YHCIO, OOBACHATh, KAaKUMH CBOWCTBAMH OHHU

o0JIamaroT




6.15

[IpumeHsTh NpaBUIIO Napasuieenunea Ipy CI0KEHHH BEKTOPOB

6.16

6.17

6.18
6.19

OmnepupoBaTh TMOHATHSMU: JI€KapTOBbl KOOPJMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEX]Jy BEKTOpPaMH, CKAJSPHOE MPOM3BEIEHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHAPHBIE BEKTOPBI

HaxomuTh cymmMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpAa Ha YHUCIO, YroJl
MEXJy BEKTOpaMH, CKaJsIpHOE IPOM3BEIECHUE, PACKIA/IbIBATh BEKTOp IIO
JIBYM HEKOJUIMHEAPHbIM BEKTOpaM

3al[aBaTB IJIOCKOCTb YPABHCHHUCM B HeKapTOBOfI CUCTCMC KOOpAHHAT
PemraTe HpOCTCfII.HPIC TCOMETPHUICCKUEC 3aJaud HAa NMPHUMECHCHUE BCKTOPHO-

6.20

KOOPAWHATHOI'O MCTOJa

Pemrate 3aa4u Ha J0Ka3aTCiIbCTBO MAaTCMAaTUYCCKUX OTHOIICHHUU H
HaXOXICHUEC T'COMCTPUUCCKHUX BCIWYHH II0 o6pa3uaM WK aJIrOpUuTMam,
IIPpUMCHSA HN3BCCTHBIC METO/bI npu pelICHUN CTaHAAapTHBIX
MAaTEMAaTHYCCKHUX 3aJa4

6.21

[IpumensaTh mpocTeiiline NOporpaMMHBIE CpEACTBA W DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4

6.22 [IpuBOaUTE HpHMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M

JKHU3HH, paCIIO3HABATDH IIPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYyallMH ¥ MPUMEHSITh U3YUYCHHBIC TTOHATHUS B MPOIIECCE MOMCKA PEIICHUs
MaTeMaTH4ecKu CPOpMYyITUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peajbHbIC

6.23 CUTyallul Ha S3bIKE T'€OMETPUHU, HUCCIEIOBATH IOCTPOCHHBIE MOJEIH C

HCIIOJIb30BAHUEM T'COMETPHUYCCKUX MOHATUH U TCOpPEM, allrapara anre6pbl,
peuaTtb MMPAKTUYCCKUC 3aJa4u, CBsI3aHHBIC C HaX0XJICHHUEM
TCOMECTPHUICCKUX BCIIUINH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

7

I'eomerpus

7.1

OcHoBHbIE TOHATHA cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTre 06 akcHOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

7.2

B3auMHoe pacnosnoxkeHne npsiMbIX B MPOCTPAHCTBE: MEpeceKarouuecs, napajieiabHble
n CKpCIIMBAIOIHUECAH psMBbIC. HapaJ'IJ'IeJ'II)HOCTI) IpAMBIX n IUIOCKOCTEH B
MPOCTPAHCTBE: TMAapaluieNibHbIE MpsMble B MPOCTPAHCTBE, NAPAJIIENBHOCTh TPEX
MIpsAMBIX, MapalICIIBHOCTD HpSIMOﬁ M IIOCKOCTH. YTHHI C COHaIIpaBJICHHBIMU
CTOpPOHAMH, YroJl MEXAYy HpsIMbIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEM:
MapajiedbHble IUIOCKOCTH, CBOMCTBAa MapajuieNibHBIX IIockocTen. IIpocreitmme
MPOCTPAHCTBEHHbIE (UTYpBl HA IJIOCKOCTH: TeTpadap, KyO, mapajuieNenumnesn,
MOCTPOEHUE CEUYECHUI

7.3

[lepneHIUKYNApPHOCTh MNPAMOM W IUIOCKOCTH: NEPIEHIUKYJSIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPAMBIE MApAJJIENbHbIE U NMEPIEHIUKYISAPHBIE K MJIOCKOCTH, MPU3HAK
NEPIEHIUKYIISIPHOCTU IPSIMOM M IINIOCKOCTH, TeOpeMa O IPSIMOW IEpPIEHIUKYIIPHOU
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMON U MIOCKOCTBIO, IBYTPaHHBIN
yroJ1, JUHEHHBIN Yrojl ABYrpaHHOro yria. [IeprneHIuKysap U HaKJIOHHbBIE: PACCTOSIHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH, MPOEKIHs (GUTyphl Ha
IJIOCKOCTh. llepnenauKyaspHOCTh IJIOCKOCTEN: MPU3HAK NEPIEHAUKYISIPHOCTH ABYX
mrockocteil. Teopema o TpEX MmepreHIuKyIsipax




7.4

[lonsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHThl MHOIOTPAHHMKA, BBITYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHMKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: nN-yrosbHas
npu3Ma, TpaHU U OCHOBAHMSI NPU3MBI, MpsiMas W HAKIOHHAs NpPHU3MBL, OOKOBas W
I10JIHAsl IOBEPXHOCTh NpU3Mbl. [lapamienenunen, npsMOyrojapHbId Napajuieaenunesn u
ero cpoicrBa. [lupammupaa: N-yroiapHas nupamuaa, rpaHd M OCHOBAaHUE MHUPAMU/IBI,
OOKOBasi M TOJIHAS TIOBEPXHOCTh NHPAMHJBI, MPaBUIbHAS U yCEUEHHAs MUpPaAMUJA.
OneMeHTbl Npu3Mbl U nOupaMuiabl. [IpaBuiabHBIE MHOTOIpDAHHHMKH: IOHATHE
[IPaBWJIBHOIO MHOTOTPaHHMKA, IIpaBUJbHAs IMIpU3Ma U I[paBWIbHasg IHUpPaMHIA,
MpaBWIbHASA TPEYrojibHasl MUpaMuAa U MPaBHIbHBIN TeTpadap, Kyo. [IpencraBienue o
IIPaBWJIbHBIX MHOTOI'PAaHHUKAX: OKTa3p, 1OAEKadAp U ukocasapyrue CeueHus: npu3mMsl
Y IUpaMUbl

7.5

CI/IMMCTpI/IH B IIPOCTPAaHCTBE: CUMMECTPHS OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OJIEMEHTBI CUMMCTPUU B nupaMmujaax, Imapajiiejcnuicaax, MMpaBUJIbHBIX
MHOI'OI'paHHHUKaXx

7.6

Bbluuciienue 31eMEHTOB MHOIOIpaHHMKOB: pEOpa, nauaroHanu, yriasl. [linomans
OOKOBOY MOBEPXHOCTHU U TIOJTHOM MOBEPXHOCTH MPSIMON MPU3MBI, IJIOIA (b OCHOBAHHUH,
TeopemMa 0 OOKOBOH MOBEPXHOCTU NPAMOM npu3Msl. [lnomans 00K0BOI MOBEPXHOCTH U
MIOBEPXHOCTH NPAaBUJIBHOW MUPAMUJIBI, TEOPEMA O IUJIOLIAAM YCEUEHHOW NMUPAMMUJIBL.
[Tonstre 06 06bpéMe. OOBEM MHUpPaMUIbI, TPU3MBI

7.7

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOLIAJsIMU MOBEPXHOCTEH,
00bEMaMU ITOIO0HBIX TET

11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMeHT cOJepP:KAHUSA
I'eomerpus

HunuHapuyeckas MOBEPXHOCTh, 00pa3yrolMe IMIMHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHOocTH. [lunmmHap: ocHoBanust u OOKOBask TOBEPXHOCTH,
oOpasyromas u oCh, IUIOaAh OOKOBOW 1 TTOJIHOW MTOBEPXHOCTH

Konnueckasi moBepxHOCTh, 00pa3yroIIle KOHHYECKOW MOBEPXHOCTU, OCh W BEPIIMHA
KOHWYeCcKoi moBepXHOCTH. KOHyC: OCHOBaHWME W BeplIMHa, OOpa3yromas U Ooch,
momaas OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OO0pasyrolme u
BBICOTA, OCHOBaHHS U OOKOBAasi IOBEPXHOCTh

6.3

6.4
6.5

Codepa u map: HeHTp, paanyc, IUaMeTp, MIIOMAab MOBEpXHOCTH cdepsl. B3anmuoe
pacrioyio’)keHre cdepbl M IJIOCKOCTH, KacarelbHas IUIOCKOCTh K cdepe, IUIOMmaib
cdepbl

N300pakeHue Ten BpalleHNs Ha TNIOCKOCTH. Pa3BépTka muanHApa 1 KOHyca
KomOunanmu Ten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPAILLICHUS

6.6

[Tonstne 06 o00wvEMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO MapajuieNienumeia u cieacTBus u3 He€. OO0bEM HMIMHApA, KOHYCA.
O06BEM mapa u rwiomazb cheps

6.7

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXIY IJIOMIAASMH TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEJT

6.8

Ceuenust umnuHapa (HmapaieIbHO M MEPHEHIUKYISAPHO OCH), CEUYEHHsS] KOHYca
(mapanienbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY), CEUCHHUS LIapa

6.9

Bektop Ha mockoctd M B mpocTpaHcTBe. CHOXKEHHME M BBIUATAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciao. PasnokeHue BekTopa mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBuno napamienenunena. Pemenue 3agad, CBS3aHHBIX C IMPUMEHEHUEM
IIPaBUJI ICUCTBUH C BEKTOpaMU

6.10

[IpsiMmoyronbHasi cucremMa KOOpAWMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amauyn B KOOpAMHATax. Yroil Mexay Bektopamu. CkansipHOe




IIPOU3BEICHNE BEKTOPOB. BbIUMCIIEHME yIIOB MEXIy NPAMBIMM U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUH T€OMETPUUYECKUX 3a/1a4

IMTPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJJTHEI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
o0pa3oBaHus

Brnanenue Meromamu J10Ka3aTelbCTB, QJITOPUTMAMM PEILICHUS 3ajady;
yMeHHe (QOpMyIUpOBaTh M ONEPUPOBATH MOHATHUSIMH: OIpEAeICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NpHU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYJIMPOBKH; MPUMEHATh MX; yMEHHE (OpPMYIHPOBATH
oOpaTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIONb30BaTh METOJ MaTeMaTHYeCKOW WHAYKIIUU;
MPOBOJIUTH JOKAa3aTEJIbHbIC PACCYXKICHUS MPU PEIICHUU 3aJa4, OLICHUBATh
JIOTUYECKYI0  TPAaBHIBHOCTh  PACCYKIEHUH; YMEHHE  OIepUpoBaTh
MOHSATUSAMH: MHOXECTBO, IMOAMHOXKECTBO, OINEpallMd HaJ MHOXECTBAMU,
YMEHHE UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar i OMHCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUN M IMPHU PEIICHUU 3a]ad, B TOM YHUCIE U3
JIpYTUX y4eOHBIX MPEAMETOB; YMEHHE OINEpUpOBaTh MOHATUSAMU: rpad,
CBSA3HBIN Tpad, AepeBo, LHMKI, Tpad Ha MIOCKOCTH; YMEHHE 3aJaBaTh U
OMKCHIBATh Tpadbl pa3NIUYHBIMU CIOCO0AMU; HCMOIb30BaTh rpadbl mpu
pelieHuu 3a1a4y

YMeHHne omnepupoBaTh MOHATUSMU: HATypajJbHOE YHCIO, LEN0E YHCIIO,
CTENEHb C IEJIBIM MOKa3aTelaeM, KOpeHb HATypaJIbHOW CTETEeHH, CTENEHb C
palMOHANBHBIM TOKa3aTeleM, CTENEeHb C JEUCTBUTENBHBIM IOKAa3aTeJeM,
morapuM uwWciaa, CHHYC, KOCHMHYC W TaHI€HC MPOU3BOJILHOTO YHCIIA,
OCTaTOK MO MOAYJI0, PALMOHAIBHOE YHUCIIO, HPPAlMOHAIBHOE YHUCIIO,
MHOXECTBA HaTYPAJIbHBIX, I[EJBIX, PAIIHOHAJIBHBIX, IEUCTBUTEIIHHBIX YHCEIT,
YMEHHME WCIIOJIb30BaTh TMPU3HAKU JEIMMOCTH, HaWUMEHBIINK OO0Imuil
JISTUTENIb U HAUMEHbIIIee 00111ee KpaTHOe, airOpuT™M EBKIIHAA npu pereHnn
3a/1a4; 3HAKOMCTBO C Pa3JUYHBIMH MMO3UIIMOHHBIMUA CUCTEMAMU CUMCIICHHUS;
YMEHHUE BBITIOJHATHh BHIYUCIICHUE 3HAYCHUN U TPeoO0pa3oBaHus BHIPAKEHUI
CO CTemeHsMH U Jorapudmamu, mpeoOpa3zoBaHUS JPOOHO-PAIMOHATBHBIX
BBIPDOKCHHI; yMEHHE OIEePUPOBATh TOHATHSAMHU: TIOCIIEIOBATEIHLHOCTD,
apudmeTnyeckass mpoOrpeccusi, TeoMeTpuyecKass mporpeccusi, 6€CKOHEYHO
yOBIBaroIas reoMeTpudecKas MIPOTPECCHST; yMEHHUE 3aJ1aBaTh
MOCIIEZIOBATEIHLHOCTH, B TOM YHUCIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT;
YMEHHE ONEePUpPOBATh TOHSATUSMU: KOMIUIEKCHOE YHCIO, COMPSHKEHHBIE
KOMIUIEKCHBIC YMCa, MOJYJIb M apryMEHT KOMILJIEKCHOTO 4Yucia, (Gopma
3alUCH KOMIUIEKCHBIX 4HCeNl (T€OMETpUYecKasi, TPUTOHOMETpUYECKass |
anrebpandeckas); yMeThb TMPOHM3BOAUTH apuPMETUYECKUE JEUCTBUA C
KOMIUIGKCHBIMH ~ YUCJIAMH;  TNPUBOJIUTH  TPUMEPHI  HCIIOIH30BAHUS
KOMIUIEKCHBIX YHCEJ; OINEpUpOBaTh MOHATUAMM: MaTtpuua 2X2 u 3X3,
OTIPEICTUTENh MATPHUIIBI, TEOMETPHUICCKUIN CMBICI OTIPEICTUTENS

YMeHue onepupoBaTh MOHATHSIMH: pallOHAIbHBIE, WPpPALUOHAIBHBIE,
MOKasareiabHble, CTENEHHBIE, JorapuMuuecKkue, TPUTOHOMETPHUECKUE
ypaBHEHHUS U HEPABEHCTBA, UX CHUCTEMbI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO,
CUCTEeMa YpaBHEHMH U HEPaBEHCTB, pPaBHOCUJIBHOCTb YpaBHEHUH,
HEPABEHCTB U CHCTEM; YMEHUE PelllaTh YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO Pa3IMYHbIX NPUEMOB; pelIaTh YpaBHEHMs, HEpPAaBEHCTBA U
CUCTEMBI C MapaMeTPOM; IPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHCTEMBI




JUI pEeLIeHUs MaTeMaTHM4YeCKUX 3ajad M 3aJad U3 pPa3IudHbIX obsacTel
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (QYHKIUS, YETHOCTh  (DYHKIHH,
NEPUOJUYHOCTh (PYHKLMHU, OrPAaHUYEHHOCTh (YHKIMHU, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (YHKIMHM, HauOoJbllee M HAUMEHbIIEE 3HAUYCHUS
(GyHKIMH Ha NPOMEXYTKE, HelpepblBHAs (YHKLHSA, aCUMITOTHI Ipaduka
¢GyHKIMU, TepBas U BTOpasl MPOW3BOAHAS (YHKIHMU, T€OMETPUYECKHNA U
¢u3nyeckuif  cMbICI  NIPOM3BOAHOM, IepBooOpa3Has, OIpeaeIEHHBIN
UHTETpaj; YMEHHE HaXOAWTh AaCHUMITOTHI rpaduka (yHKINHM;, yMEeHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3HULIUU
(GyHKIMH, HAXOIUTHh YpaBHEHUE KacaTeIbHOH K rpaduky GyHKINU; yMEHUE
HaXOJUTh IPOM3BOJHBIC HJIEMEHTAPHbIX (DYHKIMH; YMEHHE HCIOJIb30BATh
MPOU3BOHYIO ISl WCCIEAOBaHUS (YHKIMN, HAXOAWTh HAWOONbIINE U
HauMEHbUIME 3HAuyeHUs (QYHKIMHA; CTPOUTh IpadUKU MHOTOWIEHOB C
WCTOJB30BAHMEM  ammapaTa MaTeMaTHYeCKOro aHalu3a; IMPUMEHSTh
MIPOU3BO/IHYIO Ul HAaXOXKJEHHsSI HAWIyYLIero pPeleHHsl B NMPHUKIAIHBIX, B
TOM YHCIIE COIMATHHO-DKOHOMHYECKHX W (PU3MYECKUX 337adax; HaXOIHUTh
IIoIAA U 00BEMBI (UTy C MOMOIIBIO MHTErpaja; MpUBOJIUTH MPUMEPHI
MaTeMaTHYeCKOTO MOJICIMPOBAHUS C TOMOUIbIO  JU(QepeHIIHaTbHBIX
ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpapuK QYHKIUH, OOpaTHas QYHKIIHS,
KoMIo3ulusi (QyHKUWH, nuHEHHas (yHKOMS, KBaapaTuyHas (yHKIHA,
panoHanbHas (QyHKUMS, CTeneHHas (QYHKIUSA, TPUTOHOMETPUUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, TOKa3aTelbHas |
norapupmuyueckas (yHKIMH; YMEHHE CTPOUTh TIpadUKud HU3YYEHHBIX
(GyHKIUH, BBIIOIHATE IpeoOpa3zoBaHus rpaduKoB (YHKIUI, UCIIOJIB30BAThH
rpaduKu A7 U3y4EeHUs MPOLIECCOB U 3aBUCUMOCTEH, IPU PEeIIeHUH 3a/1a4 U3
JIpyrux y4eOHBIX MpEeAMETOB M 3a/lady U3 pealbHOM »U3HH; BBIpAXaTb
(dbopMyIaMu 3aBHCHMOCTH MEX]y BEIMYMHAMH; UCIIOJIB30BaTh CBOWCTBA U
rpadukyd (QYHKIUH U1 pelleHus ypaBHEHHH, HEpaBeHCTB M 3ajad C
napamMeTpamu; H300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH MHOXECTBA
peleHi ypaBHeHUH, HEPaBEHCTB M UX CUCTEM

VYMeHue pemaTb TEKCTOBBIE 3aJjauyd Pa3HBIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JI0JIM U 4YacTH, Ha JIBUKEHHUE, paboTy, CTOMMOCTb TOBapOB M
yCIyT, HAJOTH, 337aydl M3 OOJIACTH YNpPaBJICHUS JIMYHBIMH U CEMEWHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YpaBHEHMs, HEpaBEHCTBA M HX
CUCTEMBI II0 YCJIOBHMIO 3alayd, HCCIENOBATH IIOJYyYEHHOE pEIICHUE W
OLIEHUBATh IPaBAONOJOOHOCTh PpE3yJIbTaTOB; YMEHHE MOJEINPOBATh
peanbHbIE CUTyallMM Ha S3bIKE MaTEMaTUKH; COCTABIIATH BBIPAXKECHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 337a4M, UCCIEA0BATh
MOCTPOEHHBIE ~ MOJIENM C  HCHOJBb30BAaHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne omepupoBaTh MOHATHAMHU: CpeqHee apuMETHUecKoe, MeauaHa,
HauOoJplllee ¥ HaUMEHbILEe 3HAUCHHs, pa3Max, TUCIEPCHs], CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH
nHpOpMaINIO, PEJCTABICHHYIO B Ta0JMIaX, Ha JuUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAIBHBIX IPOIECCOB M SBJICHUI; MPEICTABIATH
uHQOpMALIMIO C TIOMOMIBIO TAaOJMMII W  JUarpaMM; HCCIEI0BaTh
CTaTHCTHYECKHE JaHHBIE, B TOM YHCIE C INPHUMEHEHHEM TpapUueCKHX
METOZIOB M 3JIEKTPOHHBIX CPEICTB; TPaQHUUECKH HUCCIIEI0BATh COBMECTHBIC
HaOJIIOJICHNS C TOMOIIBIO IMarpaMM PacCEeMBaHMs M JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMHU: CIyYalHBIA ONBIT W CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSATHOCTh C HCIOJIb30BAHHEM TIpadUyecKuX METOJIOB; HPUMEHATH
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(GOpMyIIBI  CIIOKEHHS W YMHOXKEHHSI BEpOSTHOCTEH, (opMyiy IOTHON
BEpOSATHOCTH, (Gopmyny bepHymnn, koMOMHAaTOpHBIE (DAKTBI M (HOPMYIIHI;
OLICHMBATh BEPOSTHOCTH pEAITbHBIX COOBITHIl; yYMEHHE OIEpUPOBATH
NOHATUSIMHU:  CIy4ailHas  BEJIMYMHA, pAaCHpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAHUE, IUCIEePCUs W CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BEeNWYMHBI, (QYHKIMW  paclpeieiieHus U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTelIbHOI0 M HOPMAJIBHOTO paclpeieieHuil; yMeHune
WCIOJIb30BAaTh CBOMCTBA M3YUEHHBIX pACIpeNesIeHUI Uil peuleHus 3aaay;
3HAKOMCTBO C IOHATHSMHU: 3aKOH OOJIBIINX YHCEJN, METOABI BHIOOPOYHBIX
WCCIIeIOBAHMI; YMEHHE IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YuceNl B MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHHSX; YMEHHE OIEpUPOBATH
MOHATUSIMU:  COUYETAHUE, TMEPEeCTAaHOBKA, YHCIO COYETaHUH, YHCIO
NepecTaHOBOK; OWHOM HpIOTOHA; yMeHHEe NPUMEHATh KOMOMHATOPHBIC
(GakTel M pacCyKICHHs JJs pPELICHUs 3a/lady;, OLEHUBATh BEPOSITHOCTU
peaNbHBIX  COOBITMH;  COCTAaBISATH  BEPOATHOCTHYIO  MOJENb |
WHTEPIPETHPOBATH NOJTYYCHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh  NOHATUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMUYMHA YIJIa, IJIOCKUN YroJj, ABYTPaHHBII
yroJi, TpEXIpaHHBIM YroJi, CKpelMBaroIlIuecs MpsiMble, NapauIeIbHOCTh U
NEePIEHIUKYISIPHOCTD IPSIMBIX U IJIOCKOCTEH, YrOa MEXAY IPSIMBIMH, YTOJI
MEX1y IPSIMON U IUIOCKOCTBIO, YIOJ MEX]Y IUIOCKOCTSMH, PACCTOSIHUE OT
TOYKHU 10 IUIOCKOCTH, PACCTOSHHE MEXAY HPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IMPU PELICHUH 3a7ad H3y4eHHbIE
(bakTbl U TEOpeMbl IUIAHUMETPUU; YMEHHE OIICHHBATh pa3Mephl 0OBEKTOB
OKpPY)KAIOIIEr0 MHpa; CTPOUTH MAaT€MaTUYECKHUE MOJIEIM C IOMOUIBIO
F€OMETPUYECKUX TOHATUH M BEJIMYMH, pellaTh CBS3aHHBIE C HUMH
MIPaKTUYECKHE 3a/1a4H

YMeHue omnepupoBaTh MOHATHSIMH: IUIOMAAL (GUTYPBI, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)H\/’I MHOI'OrpaHHUK, CCYCHUC MHOI'OrpaHHHUKA,
KyO, mapajUleNnenumnesa, MOpu3Ma, nupamMuaa, ¢Gurypa U MOBEPXHOCTH
BpalleHus, MWIMHIP, KOHYC, map, cdepa, miomanb chepsl, IUIOMAIL
MOBEPXHOCTH TMHUPAMUAbI, TPU3MBI, KOHYCa, IWIMHIpa, O00BEM KyOa,
NIPSIMOYIOJIBHOI'O  ITapajlIeJIeNuIleia, IHUPaMUIbl, IPU3MBI, LUIUHIPA,
KOHyca, Ilapa, pa3BépTKa TMOBEPXHOCTH, CEUYCHHsS KOHyca W IIWIMHIpA,
napajyielbHble  OCH  WJIM  OCHOBaHHWIO, CEYECHHWE IIapa, IJIOCKOCTD,
Kacaromasics cepbl, IUIMHAPA, KOHYCa, YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHUKa, H300pakaTb MHOTOTPaHHHUKH, (UTypbl U TMOBEPXHOCTU
BpAIlICHUs, UX CEUYCHHS, B TOM YHCIIE C TIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBONCTBA I€OMETPHUYECKHX (QUTYp, CAMOCTOSITEIHHO
(dhopMynupoBaTh ONMpeAeNeHus] U3ydaemMblX (GUTYp, BBIABUTATH TUIIOTE3BI O
CBOMCTBaX W TMpPHU3HAKAX T€OMETpUUYECKUX (Uryp, OOOCHOBBIBATH WIIU
OMpoBepraTh HWX; YMEHHE TMPOBOAUTH Kiaccupukamuio Quryp mo
Pa3iIMYHBIM IIpHU3HAKaM, BBIIIOJIHATH HeO6XO)II/IMI)Ie JOIIOJIHUTCIIbHBIC
MTOCTPOCHHUS
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YMeHue  onepupoBaThb ~MOHATUSIMHM:  JBMJKEHHE B  IPOCTPAHCTBE,
napajulebHBI MEPEeHOC, CHMMETPUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe TOAOOMs, TMOA0OHBIE (QUTYpBI; YMEHHE
pacro3HaBaTh paBHBIE W NOAOOHBIE (UTYPHl, B TOM YHCIE B TPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS IMPH
peUICHNN 3ajad; HAXOIUTh T'€OMETPUYCCKHE BEIMYMHBI (JJIMHA, Yo,
UMb, 00BEM) MPH PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX NMPEIMETOB U U3
peaNbHON KU3HU; YMEHHE BBIYHUCIIATH TEOMETPHUUCCKHE BEIMYMHBI (JUIHHA,
yroJi, IUIOMIa/b, O0BEM, IIIOMAAh MOBEPXHOCTH), UCIOJB3Ysl H3YUYCHHBIC
GopMysIBI M METOIBI, B TOM YHCIE: IUIOMAJb MOBEPXHOCTH IHPAMUJIBL,




MPU3MBI, KOHYCa, ITWINHpPA, oMb chepbl; 00bEM KyOa, MpSIMOYTroJIbHOTO
napajuiCiacnuIcia, nmupaMuabl, IMpU3Mbl, OUIXMHAPA, KOHYCA, HIapa, YMCHUC
HaxOJUTh OTHOIIIEHHE 00BEMOB TTOTOOHBIX (hHUTYp

VYMmenune OIICpHUPOBATH IIOHATHUAMH: IPAMOYIoJibHasd CHCTEMa KOOpPAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAWMHATBI BCKTOpPA, CyMMa BCKTOPOB,

12 IIPOU3BCACHUC BEKTOpa Ha YHCIO, Pa3JIOKCHUC BEKTOpa II0 6a3Hcy,

CKALIPHOE IPOU3BEACHHUE, BEKTOPHOE IIPOU3BEIACHUE, YrOJl MEXAy
BEKTOPAaMH; YMEHHUE UCIIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIM METOJ JUIs
pelIeHusl TEOMETPUUYECKUX 3a/1ay ¥ 33]1a4 JIPYTUX Y4EeOHBIX MIPEAMETOB

YMmenue BLI6I/IpaTB HOZ[XOI[SIH_[I/Iﬁ MCTOA AJid PCIICHUA 3aavyr; IMTOHUMAaHUC
3HAYUMOCTH MATEMAaTUKKW B M3YUCHUH IIPUPOJHBIX U O6H.[€CTBCHHBIX

13 IIPOLIECCOB U SIBICHUH; YMEHUE paclo3HaBaTh IIPOSIBIICHUE 3aKOHOB

MaTEMaTHKU B UCKYCCTBE, YMEHHME IPUBOJUTH NPUMEPHI MaTEMaTHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAyKU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

Koxn
1 Yucna v BIYUCICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
12 Paunonanbupie uncna. OOBIKHOBEHHbIE UM JECSITUYHBIE JpOOM, IPOLEHTHI,
OeCKOHEUHbIe IEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpeHb HaTypalbHOM creneHu. JledcTBUS ¢ apupMeTHYECKHUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nensiM nokasareneM. CTeneHb ¢ palMOHAIBHBIM NOKazaresneM. CBoWCTBa
CTETIeHU
15 CuHyc, KOCHMHYC U TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHT€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATuyHbIe U HATypaJIbHBIE JOrapHUPMbI
JelicTBuTenpHble yKcaa. ApupMeTHdecKkre onepanuy ¢ AeHCTBUTEIbHBIMH YHCIaMHU.
1.7 [IpubnuxEHHbIE BHIUMCICHMS, TIPAaBUa OKPYIJIEHUS, IPUKUIKA U OLEHKA pe3yJbTaTa
BBIYKCIICHUN
1.8 [IpeoOpazoBanue BoIpaXKEHUN
1.9 KommnekcHele uncna
2 VYpaBHeHUs 1 HEpaBEHCTBaA
2.1 [{enbie u IpOOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [ToxazarenbHble U TOrapuPMUUECKHE YpaBHEHUS
2.5 [{enble u 1poOHO-palOHATbHbIE HEPABEHCTBA
2.6 WppannonaibHble HepaBEeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKrue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpPaMHU
2.11 Matpuna cucTemMsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 DyHKIIUA U TpaPUKH
3.1 OyHKug, cnocoObl 3amanus (Gyakmuu. [paduk dyakuum. B3aumHO 00paTHBIE




byakuun. YEtHbIe 1 HeU€THBIC QyHKIMU. [leprognyeckue GyHKIIN

O6nacth ompeneiacHUss W MHOXKECTBO 3HaueHWW (ynkmuu. Hymm dyHKInN.
[IpomMexxyTkH ~ 3HAKOMOCTOSHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH  ()YHKIIMH.

3.2 Makcumymbl 1 MUHEMYMBI QyHKIIMH. HanGombIiiee 1 HauMeHbIee 3HaueHne PyHKITUN
Ha MPOMEKYTKE
33 Crenennas (yHKIMS C HATYpaJIbHBIM U IIeNbIM Moka3zareneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPHUKU
36 Touku paspbiBa. AcuMnToThl TpadgukoB ¢pyHkuuid. CBONCTBa (YHKINN, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS IOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccur. Popmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHuecKoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKIHNA
[Ipumenenne mnPOWM3BOAHON K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoskaeHne HaumOOoJbLIero M HAMMEHBIIEro 3HAayeHWs (YHKLUUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoOXecTBO, orepauu Haj MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpALLEHUS
7.5 KoopanHaTsel 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA30OBATEJIBHOT'O NTIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* MaTtematuka: anrebpa 1 Hayajla MaTeMaTHYeCKOro aHajau3a, reomerpus. ['eomerpus. 10-11
kiacc. Atanacsia JI.C., byry3os B.®., Kagomues C.b. u n1p. AkunmonepHoe 00111ecTBO
«3marenscTBO «lIpocBemenue»
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